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Foreword

In April 1979, some two hundred physicians, family-planning administra
tors, researchers, and social scientists from 42 countries met in Guatemala
City, Guatemala, to attend the International Workshop on New Develop
ments in Vaginal Contraception. The objectives of the three-day workshop
were to review the worldwide use of vagin~l contraceptive methods and de
termine the factors influencing their use; to describe research and develop
ment of new methods of vaginal contraception; and to consi.der new meth
odologies for the evaluation and testing of vaginal contraceptives.

This volume presents the proceedings of that conference, which is the sev
enth in a series of workshops focusing on significant and timely issues in the
field of fertility regulation, sponsored by the Program for Applied Research
on Fertility Regulation (PARFR) of Northwestern University, in cooperation
with the United States Agency for International Development (USAID). At
these workshops, leading national and international scientists and clinicians
representing a broad variety of disciplines have presented their experiences
and exchanged ideas on th~ following topics: Hysteroscopic Sterilization;
Control of Male Fertility; Advances in Female Sterilization Techniques;
Risks, Benefits, and Controversies in Fertility Control; Reversal of Steriliza
tion; and Pregnancy Termination: Procedures, Safety and New Develop
ments. PARFR also supported a workshop sponsored by the National Acade
my of Sciences/Institute of Laboratory Animal Resources on Animal Modele:;
for Reseai'ch on Contraception and Fertility.

The Program for Applied Research on Fertility Regulation was established
in 1972 at the University oOviinnesota, and moved in 1975 to its present lo
cation at No:-~hwestem Umversity. In association with the USAID, PARFR
provides scientific and technical assistance and funding support to foreign
and U.S. institutions for applied research in the field of contraceptive devel
opment. Priority is given to proposals for new or improved methods of fer
tility c.ontrol appropriate for use in developing countries. Foreign-based re
search projects or collaborative efforts between United States and foreign
institutions are encouraged.

Of major interest to PARFR are fertility control methods which do not re
quire physician services; do not require frequent administration; do not re
quire high levels of motivation; can be self-administered; may be effective on
a postcoital or hindsight basis; and are able to minimize supply and distribu
tion problems.

Research projects which have received PARFR support, or are presently
being funded by PARFR, include biodegradable contraceptive drug release
systems, intravaginal barrier methods, immunologic approaches, intrauterine
delivery systems, contragestational intervention methods, sperm enzyme in
hibitors, male pharmacologic methods, postcoital contraceptive methods,
ovum transport manipu~ation,and luteolytic contraceptive agents.
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Research projects involving male or female sterilization by pharmacologic,
mechanical, and surgical methods have also received PARFR funding, as
have projects involving reversible occlusive sterilization devices in the male
and female.

Several PARFR-supported research projects involving new approaches to
vaginal contraception are described in this volume. The recent resurgence of
interest in this important contraceptive modality has prompted the present
assessment of vaginal contraceptives and will hopefully provide some indica
tions of their potential for further dt.velopment. increased efl'ectiveness, and
greater applicability.

G I Zatuchni
AJ Sobrero
J J Speidel
J J Sciarra



Introdueli011

Vaginal contraception is the oldest means by which women amI men have
attempted to control their fertility. The ancient Egyptians, Hebrews, Ro
mans, Greeks, Indians, Chinese, and Japanese knew of, and used, an exten
sive array of vaginal methods of fertility control. In light of modem scientific
inquiry, many of the ingredients described in anciem texts have been shown
to possess spermicidal properties.

From earliest times until 1960, couples controlled their fertility by sexual
abstinence, coitus interruptus, abortion, and vaginal contraception. In many
countries, especially in Europe, Japan, and the United States, the dem
ographic transition from a high-fertility society tv one characterized by low
fertility was accomplished by couples using combinations of these four mea
sures. In the 1960s, scientific technology created a revolution in fertility reg
ubtion-namely, the development of oral contraceptives and the reemer
gence of intrauterine contraception. Because of these technological develop
ments, methods of vaginal contraception became far less attractive and their
use declined significantly, even in developed societies.

Within five years of becoming generally available to the public in 1960,
the pill and the IUD had gained acceptance in family-planr.ing programs
worldwide. In the U.S. by 1965, 16% of married couples were relying on
these methods and their use doubled during the next eight years. By the
early 1970s, surgical sterilization was becoming the most commonly used
method of fertility control, having been selected by twice as many married
U.S. cou' .ies in 1973 as in 1965. With these occurrences, the use of vaginal
contraception decreased further.

Interesting shifts in the reliance on various methods of contraception have
been revealed by epidemiologic studies, especially in the United States. Sev
eral such studies, begun in the 1950s and 1960s, seem to indicate that a
trend toward greater acceptance and use of the vaginal methods may be be
ginning. The most significant change in contraceptive practice between 1973
and 1976 was the decline for the first time in the proportion of U.S. couples
using oral contraceptives and intrauterine devices. Concomitantly, the tradi
tional methods, while still constituting a relatively minor proportion, were
no longer declining in use at the same rapid rate they had been used
previously and, among certain groups, even showed an increase in use.
While these increases were not dramatic, the patte:ns of change are none
theless worthy of comment for the potential directions, relating to the use of
vaginal contraception, which they suggest.

Although none of the presently available methods of fertility control is
completely effective, completely safe, and completely reversible, vaginal con
traceptives offer considerable advantages with regard to safety and revers
ibility. They fall short in terms of use-effectiveness, however. Contraceptive
failure rates during- the first 12 months of use by married women 15-44
years of age are calculated to be 2: 100 for women using oral contraceptives

xiii
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and 5: 100 for those using IUDs. as compared with 13: I00 for those using
the diaphragm in r:ombination with a spermicidal jelly. 15: 100 for couples
using the condom alone. and 20: 100 for women relying on contraceptive
foam or jelly alone. Yet when these latter methods are used consistently and
correctly by highly motivated couples. the failure rates are significantly re
duced.

In recent years. anthropologists. sociologists. and psychologists h<1ve shed
some light on cultural and personal factors affecting the acceptability of vag
inal contraceptives. These factors include attitudes associated with pregnancy
and childbearing; religious or moral beliefs that govern the use of certain
methods; the openness with which matters of sexuality and contraception
may be discussed and dealt with; the traditional relationship between men
and women. as well as the way individual partners interact; the cultural ex
pectations as to which partner will assume responsibility for contraception;
the role of the physician in providing contraceptive information and services;
and the attitudes and expectations associated with specific methods of con
tracep:ion.

Contraceptive methods are viewed by many users as having clusters of at
tributes. with cultural meanings which influence the overall acceptability of
the method. The role of such cultural influences is 3S yet poorly understood.
In the past. more emphasis has been placed Ilpon safety and effectiveness
than upon why methods are acceptable. upon ,.;.nowledge and use of speCific
contraceptives than upon attitudes toward them. As indicated by this work
shop. however. there IS increasing scientific interest in the development of
vagInal methods of contraception that are socially and culturally acceptable.
and that can be made available without hea!th professionals. Basic to the de
velopment of the technology is a better understanding of vaginal and cervI
cal anatomy. physiology. and biologIC function.

Much is beIng learned about vaginal physiology during sexual intercourse.
An understanding of the functions of the vagina is necessary to improve the
effectiveness of vaginal methods of contraception. because the inherent char
acteristics of the vagina tend to thwart any attempt to prevent pregnancy. As
Flowers and associates indicate that the lubrication of the vagina encourages
Impregnation when withdrawal i~ used for contraception. or when the ejacu
late is spread over the labia and not deposited in the vagina. Secretions
within the vagina also r,:duce the effectiveness of contraceptive agents placed
in it; copious vaginal and cefvical secretions produced during intercourse re
duce the effectiveness of vaginal foams and foaming tablets by dilutIng them.
In addition. tenacious cervical secretions protect the sperm from spermicidal
agents. while sImultaneously facilitatmg sperm migration. The effectiveness
of the diaphragm is reduced by anatomic changes within the vagina during
sexual excitement; some diaphragm failures are due to the elongation and
ballooning of the upper third of the vagina and elevation of the cervix dur
ing ?rgasm. whICh allow penile thrusting to displace the diaphragm from the
cervIx.

Development of improved and more effective contraceptives depends also
upon a better understanding of sperm migration in the human female. Only
by understanding the physiologic processes involved can fertility be regu-

1
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lated without significantly altering other bodily functions. According to
Mcghissi. sperm migration through the cervix involves the ability of sperm
to penetrate the mucus. Despite the assistance the sperm may derive from
uterine contractions during theIr ascent in the female reproductive tract.
their own motility is essentIal for reproductive performance. The fibrillar
structure of cervical mucin. enabling it to participate actively in the process
of sperm transport. is another important factor requiring greater under
standing. as is the morphologic configuration of cervical crypts which con
tnbute to the storage and preservation of sperm in the cervical canal. and
their sustained and prolonged release into the upper tract.

Improving methods for evaluating vaginal contraceptives is a matter of
considerable concern. A major effort of the U.S. Food and Drug Administra
tion (FDA) involves a panel of physICians and other specialists in the field of
family planning. charged with the task of determining the safety. effective
ness. and proper labeling of vaginal contraceptives that ace presently avail
able over the counter. and establishing guIdelInes for future evaluative stud
ies. Approximately 50 products. including more than 30 Clctive ingredients
used in other vaginal drug products. have so far been reviewed by the panel.
The member~ have recommended that testing for contraceptive effectiveness
of vaginal products be standardized. \Vith presently used testing procedures.
wide range~ of method and use-effectiveness. with failure rates as low as 3%
or as high as 40%. are reported for the same product m diffe!"~ 1t studies.

The effectiveness of any vaginal contraceptIve is related directly to the ac
curaq and consistency WIth whIch It is used. Because most vaginal contra
ceptives are sold without prescription and are used without professional
guidance. the labeling and packaging inserts are extremely Important.
warranting closer attentIon and more careful preparation than has been the
case in the past. Instructions for use should be simply and concisel} stated.
so that the consumer has a clear understanding of the results to be antIcipat
ed; ingredients should be listed. m case users have allergies; and effective
ness claims should be more carefullv stated. so as not to cause unrealistic ex
pectations of performance. Better" package inserts and patient education
could Improve the use-effectIveness of vagmal contraceptives.

Some investigators are attempting to evaluate and improve spermicidal
agents ;md vaginal contraceptive formulations by critically reappraising the
methodologies for In vitro testing. Efforts are being made to establish stan
dards for the variable~ affecting spermicidal activity-such factors as pH of
vaginal contraceptIve formulations. semen age. temperature. and semen do
nor variatiops.

In Vitro studies have certain recognized limitatIOns; for example. concentra
tions of a contraceptive agent to which spermatozoa are exposed are not al
ways equivalent to concentraticns of the agent WIthin the vagina; assessment
of interactions between the microbiologic or biochemical environment of the
vagina and the contraceptive agent is difficult; an~ unique anatomic and me
chanical aspects of 17l VIVO contraceptive use that may modify efficacy can.,ot
be adequately evaluated by 11l vitro methods. The latter cannot account for
such factors as the different time intervals after insertion of the contracep
tive agent into the vagina. alterations in intravaginal distribution due to
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changes in coital positioning or penile thrusting paaerns. variations in vagi
nal vault expansion and lubrication with different levels of sexual excitation.
or changes in effect when seminal fluid is introduced intravaginally two or
more times withm a specified time interval. Controlled human postcoital In

VIVO evaluation methods have been deveioped by scientists at the Masters
and Johnson Institute to overcome these limitations. The studies are intend
ed to be used only after In 'Ultro testing of an intravaginal contraceptive prod
uct has been completed. and before the product has been released for test
Ing in clinical settings.

The need for 11l VIVO testing procedures is well recognized. A contraceptive
product may have good 11l VItro spermicidal activity. but this may not be the
case in the vagina. Therefore. testing the spermicidal activity of a vaginal
formulation In VIVO is acivisable before fertility expenments are initiated.
Opinions vary as to the most appropriate animal models for this type of test
ing. Until recently. a good animal model for the evaluation of the effec~ive

ness of vaginal contraceptives was not available. A concern. when using the
r<Jbbit. dog. or any other nonprimare for this type of work. is that signIficant
differences may exist in the reproductive processes between these species
and the hum,m. The only species that has a reproductive tract similar to that
of the woman. and cycles in the same fashIOn. is the nonhuman primate.
Zaneveld. B. Zatuchni. and Hahn have found that the stumptaIled macaque
is useful for the evaluation of contraceptive activity and effectiveness of vagi
nal formulatIOns.

In the past. e\aluations have been limited to vaginal irritation studies. In
rabbIts and monkeys. which assess the potential for local tissue irritation
WIthout reference to svstemIC toxlcitv. Recent studies have shown that thf'
vagina has the ability 'to absorb sub'stances placed within it and transport
them to the systemIc CIrculation. Therefore. in addition to studyIng possible
effects of a new vaginal contracepti\ e on the vagh.al mucosa. investigators
are studying the effects on the nonpregnant woman or on the woman in ear
ly pregnancy; the effects on the embryo; the effects on the fetus during the
period up to birth; and the effects on the neonate. in case an Ingredient is
secreted in mIlk.

The new spermicide-releasing sponges and spermICidal condoms presently
being developed have created a need for special assay procedures that indi
cate how much and at what rate a spermicide is released; whether the
arr,ount released is sufficient to immobilize sperm; whether or not the
sponges absorb semen. and if so. what the rate and capacity for absorption
is in relation to the mass of these sponges; and whether these characteristics
change in the presence of cervical mucus.

Answers are sought to certain fundamental questions pertaimng to pre
climcal efficacv studies. such as whether a direct correlation can be shown
betwccn preclinical efficacy. as judged by In vItro and In VIVO test procedures.
and clinical efficacy. as judged by valid clinical trials; and to what extent the
barrier provided by the vehicle contributes to the overall clinical efficacy of
the product.

The final measure of clinical effectiveness must be obtained through clini
cal trials in which many couples use the method over a period of time.
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While there is no substitute for such studies. they are time-consuming, cost
ly. and sometimes unreliable. Contraceptors may become pregnant because
they do not use a method. because they use it incorrectly. or because the
method fails. even though it is used exactly according to instructions. Addi
tional factors. such as age of persons in the study population. individual and
couple fertility. motivation. and experience with a given method. childbear
ing history. plans for future pregnancies. attitude toward a product. instruc
tions in use of the method. amount of follow-up provided. and attitucies of
the investigational staff. must ~e considered. So; ting out these factors is es
pecially sig'1ificant in the evaluation of vaginal contraceptives. whose su(cess
ful use depends heavily on the compliance and motivation of the subjects in
volved. Clinical study models are heing developed. and are described in this
volume bv Bernstein and Nakamura. Stollev et ai. and Derman.

As ne",:er and more efficacious vaginal ~ontraceptives are developed. they
must be monitored for side effects. with ~urveillance continuing after the
contraceptives have been marketed. Difficult effects to determine are those
that occur only after long-term or chronic use. those that are delayed in ap
pearance. and those that occur at low frequencies. These effects are best de
termined by epidemiologic surveillance systems. Several types of studies.
such as the controlled clinical trial, cohort studies. case-control studies. and
congenital malformation and cancer registries. are useful depending upon
the type of information sought.

Major emphasis of past research focused on dosage form development for
vagmal contraceptives. so as to make products containing surfactants more
effective by enhancing consumer compliance. However. research emphasis is
shifting to the development of longer-acting delivery systems. such as
sustained release vaginal inserts and spermicide-releasing sponges. condoms.
and diaphragms. which would make these methods temporarily independent
of intercourse. Although investigators are taking different approaches in
their research. the goal is the same: new products whICh are long-acting and
independent of coitus. which have maximum convenience and greater ac
ceptability, and which are inexpensive.

Approaches to lowering the failure rate of present spermicides all aim at
improving the :.;permlcidal activity of the agents or their method of delivery.
However. because of thL nature of the reproductive process. spermicidal ac
tivity alone may never be sufficient to provide a high degree of contraceptive
effectiveness. It may be that agents will be incorporated into spermicidal
preparations that work on an entirely different principle. For example.
agents might prevent liquefaction of the semmal coagulum. thereby trapping
the spermatozoa and preventing penetration of the spermatozoa into the
cervix. allowmg more time for the spermicides to affect them. Or an agent
that alters the physical properties of the cervical mucus could be incorporat
ed into a vagmal suppository. thus delaying or preventing sperm penetra
tion. These possibilities are strictly theoretical at the present time. Research
is underway on another type of agent that binds to the spermatozoan and
prevents its union with the egg. In order to pass through the zona pellucida
of the egg. spermatozoa require the activity of acrosin. a proteinase located
in the sperm acrosome. Synthetic acrosin inhibitors have prevented fertiliza-
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tion in nonhuman primate species and show good contraceptive activity
when applied vaginally.

Several types of contraceptive sponges are presently being investigated. A
sponge made of collagen fibrous protein. being eva:uated at the University
of Arizona and other places. appears to have the necessary resilience. fluid
binding capacity. easy insertion and removal. and possibility of incorporating
medications. such as spermicidal agents. into the sponge matrix. that are re
quired for successful contraception. Preliminary testing in volunteers indi
cates that the sponge is nonirritating. noncarcinogenic. and stable in contact
with the vaginal tissue. It continuously covers the cervix as a mechanical bar
rier against sperm and is of a size which minimizes dislodgement during in
tercourse. Postcoital efficacy tests have been most favorable. a!though the
contraceptive efficacy increases substantially when the sponge is used in
combination with a spermicide. Together they provide a potentially promis
ing intravaginal barrier method.

Another sponge. made of polyurethane and containing nonoxynol 9. is be
ing tested in several countries. with moderate success. A third type of
sponge is made of polyester and nonoxynol. When this sponge is com
pressed by coital thrusts. the nonoxynol is released from foam and provides
spermicidal action for two hours or longer. Hydrophilic properties enable
the sponge to absorb seminal and vaginal fluids much in excess of its own
weight and hold them until the sponge is removed. The active ingredient is
mostly released from the sponge dunng the coital act. and replacement of
spermicide is unnecessary for multiple acts of coitus occurring within a 72-hr
period.

Several contraceptive vaginal suppositories are under evaluation. An effer
vescent intravaginal suppository containing the spermicide menfegol is being
tested in Guatemala and Bogota. The tablet is inserted a few minutes prior
to coitus to allow time for it to dissolve. a prerequisite of contraceptive ac
tion. If more than 15 min elapse between insertion and intercourse. another
tablet must be inserted. Users complain that this activity interferes with en
joyment. Other disadvantages are postcoital discharge. a hot or burning sen
sation in the vagina. and vaginal or penile irritation. Advantages are simplici
ty and relative inexpensiveness.

Some 70% of all vaginal contraceptive users in West Germany use a
foaming contraceptive suppasitory called Patentex Oval. Although the manu
facturer claims that it is as efficacious as the pill. investigators suspect that
Patentex Oval has a fairly high rate of failure. based on interviews with wom
en going to the Netherlands for induced abortion. This is a serious matter.
because the suppositories are Widely available without a prescription. and in
tensive advertising campaigns are directed to teenagers. In a multicenter
study. with data from 30 different Pro Familia abortion centers in West Ger
many. pregnancy rates with Patentex Oval accounted for 12% to 19% of all
pregnancies, whereas the rate of pregnancy among oral contraceptive users
was just over 3%. Clinicians have reported that in some women the supposi
tory does not foam at all, resulting in uneven and partial distribution of the
spermicide and inadequate covering of the cervix.

Another area of concern is the pharmacokinetics of nonoxynol 9. Chvapil
and his colleagues, at the Univer..ity of Arizoml. report that when large
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doses of nonoxynol 9 were adr.1inistered intraperitoneally to rats for five
consecutive days. the livers showed a marked increase in the density of
rough endoplasmic reticulum. Lung tissue. however. remained unchanged.
Changes in liver chemistry occurred after intravaginal administration of large
doses of the spermicide: collagen content in the liver was significantly in
creased at 15 days. Five or more intravagmal administrations of nonoxynol 9
to rats also increased serum glutamic-oxaloacelic transaminase (SCOT).

The implication is that nonoxynol 9 is rapidly transported from the vagina
to the blood: almost 100% of the nonoxynol is resorbed from the sponge
within 9 davs. and is efficientlv cleared from the blood bv the kidneys or the
liver. The l;ver retains 20-50 'times more nonoxynol 9 than other o~gans six
days later. suggesting that the liver would oe tile organ most affected by this
chemical. Studies of the chronic effects of nonoxynol 9 in humans have just
begun.

Modern condoms have had Widespread use in their present form since the
1930s and. in developing countries. since the 1940s. Present interest focuses
on increased marketing effectiveness and quality control. as well as refine
ments and new developments. Regarding condom quality. primary consider
ations are whether the standard tests now in use actually measure condom
quality. thus assuring effectivene~s; how well the condoms meeting these
standards can withstand local climate and other conditions; and whether
standard quality criteria unnecessarily rule out reasonably effective condoms
which .,·ould be more acceptable to users.

Appropriate packaging (foil or pla.,tic film) for various climatic conditions
is being debated. as are quality standards regarding thickness. Advocates of
the thin Japanese condoms say U.S. condoms are unacceptably thick. while
U.S. condom advocates say Japanese condoms are associated with high fall
UJe rates.

Most family-planning programs have been inhospitable to condom distri
bution because of their tight structure. female and clinical orientation. and
distribution of prescriptions by medical and trained auxiliary personnel. In
the 1970s. the trend shifted toward iess formal. ,nore liberal clinical services.
and expansion of nonclinical distribution. which favors the condom and has
significantly increased its use. Surveys of contraceptive use. however. gener
ally mention the pill. IUD. sterilization. and "other methods." thus statistics
on condom use are incomplete. Virtually no efforts have been made to study
condom use in-depth in various countries.

New research developments involve water-soluble condoms made of bio
compatible films and plasticizers. which dissolve rapidly and are easily insert
ed on the penis. A number of resins and plasticizers are being investigated
as possible penile caps or wrap-around sheaths that would act as a spermi
cidal barrier. The films have good potential. but studies are required to de
termine whether they can dissolve rapidly enough to act on the ejaculate. In
vivo spermicidal activity, dispersion within the vagina, long-term stability and
shelf life, and user acceptability remain to be seen.

Few data are available on the effects on condom quality of multiple ad
verse conditions of temperature, humidity, electrical storm activity, exposure
to natural or artificial light, abrasion, and mechanical load. A new approach
to monitoring of condom quality has been developed and is known as the
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PIACT Field Testing Package for Condoms. It includes air-inflation and sur
face stress tests to detennine volume and pressure at burst; biaxial tension
and tearing; and an apparatus to test for pinholes. which comes with detailed
operating procedures. sampling protocols. calibration checks. data collection
forms. and ancillary equipment for handling condoms and performing stan
dard dimension checks. The system is being used in Mexico and Bangkok
and promises to be useful on a wider basi...

A major area of interest is the social marketing of contraceptives; that is.
the research. development. selling. and promotion of a contraceptive prod
uct or service to fill a F~rceived need of the consumer and to provide a so
cial benefit to the community. using the traditional commercial disu;bution
system. Such commercial distribution programs are intended to be used in
concert with clinical programs to provide educational services and care for
lower economic individuals.

Where social marketing programs have been initiated. positive results are
being reported. Presently Glt least seven countries are developing such pro
grams. Eleven other countries are adding commercial divisions to their offi
cial family-planning programs. and still others are planning to increase their
existing coverage.

One of the strongest commercial distribution programs is in Mexico.
where contraceptives are offered through phannacies. self-service outlets.
and food stores, supplemented by a training !Jrogram directed to retail store
owners and employees. and an informational and educational program
through the mass media. Preliminary results indicate that the campaign is ef
fectively increasmg contraceptive acceptance and use.

Commercial techniques to promote condom use are also being applied in
the Philippines. where. after a year. the Condom Marketing Research Project
of the Population Center Foundation has produced a significant increase in
the acceptance and use of condoms. A three- to fourfold increase in condom
use was achieved with an intensive campaign involving advertising and door
to-door selling activities.

A community distribution program (COP) in Guatemala has grown rapidly
since its inception in 1976. The use of barrier methods has increased nota
bly. as a result of the CDP. and this incre?se is expected to continue. The
relatively high cost of these methods. a major problem. exists because they
are not subsidized or provided without cost by international assistance pro
grams. Providing these methods at a nominal price would facilitate their ac
ceptability and use.

A knowledge and practice assessment was made of condom use in two
areas of rural Bangladesh. In one area. condoms and instructions were pro
vided to all interested couples. and in the other area, no special effort at ed
ucation and distribution was made. Results indicated that although knowl
edge and understanding of proper condom use existed in the fonner area,
actual condom use increased by only 3.8%. suggesting that considerable ed
ucational and promotional work will be required to substantially increase
condom acceptance in rural Bangiadesh. Social marketing programs may
help to correct this situation.

Of the estimated $30 million spent in 1978 on contraceptive development
by all agencies worldwide, both private and public. it is likely that no more
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than 3%. or $1 million. was spent in the area of vaginal contraception.
Funding by the various research groups may increase. however. Private phar
maceutical corporations and other medical supply manufacturers are show
ing considerable interest in product development. Much of this interest has
been generated by the dpparent safety of the methods. the relative ease in
marketing the products. the repeated use of the product. and the declining
use of oral contraceptives and IUDs. In a commercial sense. these are true
motivating forces.

Directors of family-plannmg programs in d~·. ~Ioping countries. whether
government or privately sponsored. typically face probiems of material scar
city. coupled with mismanagement of resources. For a family-planning pro
gram to achieve consumer acceptance and positively affect public health.
contraceptive supplies must be delivered to the user. The procurement and
use process. described in this volume by Bates. Hartman. and their associ
ates. must be understood by family-planning administrators. Systems for the
supply of contraceptive materials are bt:ing implemented in Afghanistan. Ne
pal. Bolivia. and other countries to provide more effective distribution of
contraceptive goods. The technically perfect contraceptive does not exist; yet
in many countries. fertility rates could be lowered by regular supply and ap
propriFlte use of existing contraceptive technologies and commodities.

Potts has stated that "vagmal contraceptives are to family planning what a
buffalo cart is to a modern transport system; more certain ways of solving
the problem may exist. but to overlook the usefulness and potential accept
abilitv of a simple solution to a common problem. especially one that is of
proven usefulness and perhaps also open to improvement. is shortsighted."
Potts also notes that vaginal barrier methods are without significant side ef
fects and probably have no long-term risks. The condom and diaphragm
may reduce the risk of cc.:ncer of the cervix. and both barriers and spermi
cides have the potential of helping to control venereal disease. Further. in
any countlJ where abortion IS legal. the combination of vaginal barrier
methods of contraception and first trimester abortion presents less of health
risk to the user than do IUDs or oral contraceptives.

When vaginal methods are promoted honestly. without unverifiable claims.
they are well accepted. In the developing world. their marginally inferior
performance in relation to effectiveness is perhaps less significant than in
the West. For the many millions of persons who live out their lives in rather
simple terms. the sophisticated technology of the West may not be relevant.

This volume addresses. in greater detail. the issues that have been
touched upon here. It was just a century ago. in the 1880s. that the first
modern vaginal contraceptive product became commercially available.
Rendell's pessary. a cocoa butter vaginal suppository containing quinine sul
fate. was quickly and enthusiastically accepter!. first in England. and soon
worldwide. Since that time. vaginal contraceptives have been sometimes
widely accepted and used. and sometimes ignored.

Unquestionably. the time is right to consider vaginal contraception in light
of the latest scientific thinking with regar-:l to reproductive physiology; to the
social. cultural. dnd personal impacts of ~)resently available contraceptive
technology; and to the development and evaluation of new approaches to
vaginal contraception.



xxii / /71troduction

It is the hope of the editors and contributors that the present volume will
provide a better understanding and appreciation of the role of vaginal con
traception in fertility regulation.

Gerald 1. Zatuchni. M.D.
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Vaginal Contraception:
Historical Perspective

JOHNJ. SCIARRA

The rapid progress and dramatic events in the field of fertility regulation
since 1960 have prompted a reevaluation of the vaginal methods of contra
ception. This reevaluation includes a consideration not only of the present
status of the condom. diaphragm, and spermicides, but also of their poten
tial for further development, increased effectiveness, and greater acceptance.

Vaginal contraception is the oldest means by which women and men have
attempted to control their fertility. Records extending over 4000 years cata
logue pastes, gums, and gels intended to impede or destroy the movement
of spermatozoa in the vagina. Pessaries, tampons, sponges, cervical caps, and
penile sheaths used to block the c:ntrance of spermatozoa into the cervical
canal also have a long history (Table 1-1).

Until the 1960s, the various male and female bamer m~thods, as well as
coitus interruptus, rhythm, and pregnancy termination, were the only forms
of fertilitJ' contiol available to most couples. Yet historically, vaginal contra
ceptior-., coupled with strong motivation, has sometimes been very effective.
During the 1930s in the United States, motivation to control fertility was
high, owing to the economic deprivation of the Depression. In 1933, the
U.S. birth rate fell to 16.5 live births per 1000 population, representing a
20% decrease over an eight-year period-at a time when only the traditional
methods of contraception were available (I). An equally low birth rate was
not achieved again until 1970, when couples had a full range of contra
ceptives from which to choose.

The nineteenth and early twentieth centuries saw major scientific advances
that were instrumental in the development of the present vaginal contra
ceptives. This chapter will briefly review the history and development of vag
inal contraceptives and nonsteroirlal intravaginal agents, and consider their
present status and use worldwide.

THE CONDOM

The oldest reliable method of male contraception, the condom, was men
tioned in early history as a penile sheath, probably used for decoration and
later for protection against disease (4). In 1564, Fallopius, the Italian anato
mist, described a sheath made of linen that provided protection against
syphilis. Other early sheaths were made of animal intestines. In the eigh-

2
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TABLE 1-1. Selected Milestones in the History of Contraception

1964
1973

1882
1885

1906
1920+
1950+
1960
1960+

1564 A.D.
1677
1700+
1840+

1850 B.C. Earliest mention ot barrier contraceptives in Egyptian papyri; used for next
3500 years, along with coitus interruptus, withdrawal, rhythm, pregnancy
termination
Fallopius described use of linen sheath as protection against syp,i1is (Italy)
Spermatozoa first observed (Holland)
Penile sheaths used for contraception (England)
Process for vulcaniZing rubber developed; inexpensive condoms produced
(U.S.)
Hasse, using pseudonym Mensinga, developed diaphragm (Germany)
Rendell marketed spermicidal suppository of cocoa butter and quinine
sulfate (England)
First commercially produced spermicidal jelly, "Patentex" (Germany)
Holland-Rantos company began manufacture of diaphragm (U.S.)
Surfactants found to be effective spermicides (U.S.)
Oral contraceptive (Enovid) first marketed (U.S.)
Development of modem laparoscope and improved female sterilization
techniques
Uppes loop marketed (U.S.)
Abortion legislation liberalized (U.S.)

(Modified from Hatcher et al: Perinatal Care 2:38, 1978)

teenth century, these devices acq'lired the name condom and were used for
contraception. One of the earliest mentions of this use was by Casanova,
who referred to condoms as "assurance caps" ("Calottes d'assurances") or
"preservatives that the English have invented to put the fair sex under
shelter from all fear" (6). Their use had become fairly widespread by the
eighteenth century, as indicated by the advertisement of a London condom
dealer in 1776 that mentioned the receipt of several large orders " ... from
France, Spain, Portugal, Italy, and other foreign places" (4).

With the development of vulcanized rubber in the 1840s, the condom
could, for the first time, be inexpensively mass-produced. Its reliability and
marketability were further enhanced by the introduction of liquid latex in the
1930s (3). In recent years, the condom has undergone other refinements in
design and marketing. It is available worldwide and plays a significant role in
contraceptive practice in a variety of cultural settings.

THE DIAPHRAGM

The diaphragm was the first reliable method of contraception available to
women. When vulcanized rubber became available in the 1840s, cervical
caps were developed in Germany and, forty years later, the German physi
cian Hasse, using the pseudonym Mensinga, developed the rubber vaginal
diaphragm. This device quickly became popl.. lar in Holland and England and
was introduced into the United States in the early twentieLl-t century by Mar
garet Sanger. During the 1920s, diaphragms were manufactured and distrib
uted on a mass basis (15). Today they are widely available in several differ
ent designs, depending on the type of circumferential spring reinforcing the
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rim. Like condoms, diaphragms are highly effective for motivated users, al
though their widespread use is somewhat limited by the need for individual
fitting, which requires special training.

THE SPERMICIDES

During the 1940s, safe and practical spermicidal agents also became avail
able. Although spermatozoa had been observed by Leeuwenhoek in Holland
in i677 (11), scientists did not begin experimenting with various spermicidal
agents until the nineteenth century, when the microsco?e had been signifi
cantly improved. The first commercial spermicidal suppository was devel
oped by Rendell, an English pharmacist, in 1885 (4). Rendell's pessary, as it
was called, consisted of soluble cocoa butter and quinine sulfate. It became
so popular that, by the tum of the century, it was being sold worldwide. In
1906 in Germany, Merz developed the first commercially produced spermi
cidaljelly, Patentex (14), which is still used today.

During the 1920s and 1930s, numerous vaginal suppositories and foaming
tablets, many containing mercury, quinine, boric acid, and other weak acids,
were marketed in the United States and Europe, but tended to be irritating
to the vagina. In the early 1950s, surface active agents, or surfactants, such
as nonylphenoxypolyethoxyethanol (nonoxynol 9) proved to be effective
spermicides and were free of the irritating effects of the earlier compounds.
Like the condom, today's vaginal spermicides are available without a doctor's
prescription and, when used in conjunction with the condom or diaphragm,
are highly effective.

CHANGING PATIERNS OF USE

The widespread availability of oral contraceptives, IUDs, surgical steriliza
tion, and abortion during the 1960s and 1970s was accompanied by a de
cline in the use of the vaginal contraceptives.

In 1960, the first oral contraceptive pill, Enovid, was marketed and, within
a decade, some 70 different oral contraceptive products had become avail
able worldwide and made up the cornerstone of most family-planning pro
grams. Several years passed before certain disadvantages began to become
apparent. By the late 1960s, epidemiologic studies in Great Britain and the
United States accumulated sobering data on long-term effects. Oral contra
ceptives began to be viewed with suspicion by medical scientists, contracep
tive users, and regulatory agencies (12).

Another important family-planning advance of the 1960s was the IUD.
Margulies developed the first linear plastic IUD in 1960 and, in 1964, the
Lippes loop was marketed in the United States. These were followed on a
worldwide basis by two dozen types of IUDs under 250 different brand
names (7). Although the IUD was hailed by some as the "ideal" contracep
tive, user acceptance was disappointing, and subsequent problems involving
removals for b!~eding, pain, and pelvic infection soon lessened enthusiasm.

Two other developments during the 1960s had an impact on vaginal con-
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traception. Technological advances increased the safety and acceptability of
surgical sterilization. especially for women, providing a highly effective meth
od of fertility regulation for couples who had completed their childbearing.
The second important development was the legalization of abortion in 1973.
Availability of legal abortion enabled women tc turn to less effective but saf
er methods. Tietze and Lewlt found that for women of all ages. by far the
safest form of contraception was a combined regimen of vaginal contracep
tives and recourse to earh abortion in case of failure (16).

By 1975. professional ~nd user interest in barrier methods of contracep
tion was begmning to mcrease. Among the 16 largest affiliates of the
Planned Parenthood Federa!ion of America (PPFA). almost twice as manv
new patients (12.7%) chose the diaphragm during the third quarter of 1976
as in the same quarter of 1975 (6.7%) (10). While the majority of couples
were still relying on oral contraception and sterilization. some had begun to
feel that perhaps the traditional methods had been underrated.

PRESENT USE AND DISTRIBUTION

T!u. Condom An accurate determination of present condom use is difficult;
the latest figures from USAID (December 31. 1978) (13) place the preva
lence of use at 35 million men. of which 5 million are In the People's Re
public of Chma. Unlike the diaphragm and spcrmicides. the condom has had
a fairly important role in developing countries. Government and private
agencies. such as the USAID. the International Planned Parenthood Federa
tion (IPPF). and the Population Council. have extensive condom distribution
programs to increase availability and consumer acceptance (3). Problems of
distribution involve high-import tanffs; prohibitive laws governing sales, ad
vertising. and dlsplaymg of condoms; increased cost due to price markup by
middlemen; problems of storage and effectiveness under extreme climate
conditions; transportation to remote areas; and negative attitudes of family
planning policymakers and program administrators.

Mail-order marketing of condoms is common in Europe and Asia. and is
increasing In the United States. In developing countries. distribution prob
lems outweigh any other problems associated with condom use. and demand
is far greater than thi:' capacity to make them available.

The Diaphragm U.S. AID e~t1ma~es suggest that the diaphragm, spermicides.
or sponges are used by 30 million couples (13). Diaphragm use worldwide
focuses mainl) on developed countries. In the People's Republic of China.
diaphragms are available but are used pnmarily by older women who be
gan using them before other methods became available (15). In Africa and
the Middle East. diaphragm use IS negligible compared to other contracep
tive methods. In Latin America. diaphragms are usually available through
Family-Planning Association clinics. but distribution is relatively small. In
1974. Potts remarked that the diaphragm had "reached its peak incidence
of use and seems unlikely to become a useful method in any developing
countrv" (15).

Cert~ir:ly. its use has not been encouraged in family-planning programs;
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therefore. it is less available. Program administrators cite as drawbacks such
factors as need for privacy for insf:rtion and removal. ready source of water
for hygiene. need for clinical SCIvices for initial fitting, need for a constant
supply of spermicidal cream or jelly. problems of packaging and distribution.
and high cost. Other claims may reflect certain negative attitudes of policy
makers. For example. concerns about insufficient motivation to succeed with
diaphragm use by women in developing countries have not been adequately
tested. It is worth noting, however. that methods based on the same princi
ple as the diaphragm have been the primary means of contraception in most
cultures for at least 4000 years. Sponges have been used for contraceptive
purposes since about 1550 B.C. and are still in use in some areas of the
world. An olive oil-impregnated sponge is sometimes used in this way (8).
New materials that provide the barrier features of the fitted rubber dia
phragm are now being combined with some of these older ideas.

Spermicidal Agents Assessing the actual use and distribution of spermicidal
preparations is difficult. The worldwide use is estimated at from two to four
million couples. There are about 140 spermicidal products presently on the
market. all of which have two components: a relatively inert vehicle or carri
er and an active spermicidal agent. They are available in four basic forms:
creams. jellies. and pastes in a tube; suppositories; foams, either in tablet
form or in pressurized containers; and soluble films.

In the Ul1ited States prior to the 1960s, foams and other vagmal contra
ceptives were promoted primarily through the medical profession. In recent
years, however. aerosol foam. cream products. and condoms have been ad
vertised in popular magazines. Spermicic1:-] 7roducts have not been promot
ed or marketed widely ill d(" ~:k! in ~ Where educational and pro
motional programs arc '. i .. v\\-.'ver. consumer demand increases
significantly (17).

Use As of 1976 in the Umted States. the use of oral contraceptives continued
to dommate contraceptive practice among married women aged 15-44 (Ta
ble 1-2). accounting for 22.3% of users. Surgical sterilization was used by
30.2% of couples. Use of the condom declined between 1973 and 1976 (as
did ora! contraceptive use). but there was a slight increase in use of the dia
phragm. Bruce and Schearer (2) described diaphragm acceptance aml'ng
various groups served by organized family-planning services in the Unit.~d

States. In a public. physician-run clinic in the southern United States when.
diaphragm use was not stressed. only 2% of clients accepted diaphragms. In
other physician-run clinics. diaphragm acceptance ranged from 6% to 20%.
In three privately operated women's health services. however. where empha
sis is on self-administered forms of contraception. the proportion of women
selecting the di; 'l;'agm was 80%.

Another study ':onsidered figures from 3112 U.S. family-planning services
(Table 1-3)... ~~en 1972 and 1976 use of the diaphragm. foam. and con
dom among . ;:nic patient,> more than doubled. The three methods were
used collectively by 15% of the 4.1 million women included in 1976. com
pared to 7% in 1972. It is interesting to note that condom acceptance
dropped in both years after enrollment in the pi ogram and. in 1972. use of
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TABLE 1-2. Contraceptive Use: U.S., 1973-1976; Currently Married Women Aged
15-44

Method (%)

Using contraception
Oral contraceptives
IUD
Diaphragm
Condom
Foam
Rhythm
Withdrawal
Douche
Other

Sterilization (Couples)

1973*

53.2
25.1

6.7

2.419.4 = 15.3
3.5
2.8
1.5
0.6
1.3

23.8

1976t

48.6
22.3

6.1

2.91
7.2 = 13.1
3.0
3.4
2.0
0.7
0.9

30.2

*N = 26,646,000 tN = 27,185,000
(Advance Data: National Center for Health Statistics, August 18, 1978;

Fam Plann Perspect 10:265, 1978)

TABLE 1-3. Contraceptives Used by New Patients Before and After Enrollment in Organized
Programs

Method

Oral contraceptives
IUD
Sterilization
Diaphragm
Foam
Condom
Rhythm
Other
None

Before

43.2
5.5
0.0
1 3
59
5.7
1 3
1.7

35.4

(%) 1972
After

71.3
13.2

1.1
2.0
4.6
0.8
0.2
1.1
5.7

8<~ore

46.0
5.2
0.0
2.5
4.9
5.9
1 3
3.1

31.1

(%) 1976
After

67.0
8.1
1.3
6.7
6.5
2.0
0.3
1.6
6.5

(Torres A: Organized family-planning services in the United States, 1968-1976. Fam
Plann Perspect 10:83, 1978)

foam also dropped after clinic enrollment. It is apparent that these family
planning clinics are not oriented toward vaginal contraception.

EFFECTIVENESS, ADVANTAGES AND DISADVANTAGES

The higher failure rates for the vaginal contraceptives relative to oral contra
ceptives and IUDs are usually attributed to incorrect or inconsistent use
(use-eifectiveness), rather than to the potential effectiveness under ideal con
ditions, without omissions or errors in application (theoretical-effectiveness),
such as in carefully controlled clinical studies. These two types of effec
tiveness rates for various contraceptive methods, expressed as the number of
unwanted pregnancies per 100 women years. are shown in Table 1-4.
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TABLE 1-4. Relative Effectiveness of Contraceptive Methods Expressed
as Unwanted Pregnancies/1oo Woman Years

Theoretical Use
Method Effectiveness Effectiveness

Oral contraceptives 0.1 3
IUD 2 5
Condom/spermicide 1 5
Diaphragm/jelly S 13
Condom alone 3 15
Foam, jelly alone 5 20
Coitus Interruptus 3 15-23
Rhythm 14 35-40
Douche 35-40
No method 80 80
Vasectomy 0 0.15
Tubal ligation 0 0.04
Hysterectomy 0 0.0001
Abortion 0 0

(Meeker CI, Gray MJ: In Romney SL, Gray MJ, Uttle AS et al
(eds): Gynecology and Obstetrics. The Health Care of Women.
New York, McGraw-Hili, 1975. pp. 549-586)

TABLE 1-5. Condom Failure Rates/100 Woman Years of Exposure: Five
UK Studi&,:;

InvestigatorlYear Theoretical Use

Peel (1969) 0.8 3.1
Peel (1972) 1.6 3.9
John (1973) 0.4 4.8
Glass (1974) 4.0
Potts (1975) 0.8

(Hatcher et al: Contraceptive Technology 1978-1979, 9th rev
ed., New York, Irvington Publishers, Inc, 1978)

l ..;er ideal conditions, the pregnancy rate for couples using condoms is
3:100 wowen years; in actual use the failure rate may be as high as 15: 100.
Studies from the United Kingdom, where the condom is a well-accepted
form of contraception, indicate that when motivation is good, both theoreti
cal- and use-effectiveness are extremely hi~h (Table 1-5). When a spermi
cidal agent is used in conjunction with the condom. use-effectiveness
approaches that of the IUD.

Adval.tages of the condom are that it requires no prescription, is readily
available, permits the male to take responsibility in the sex act, provides pro
tection from venereal disease, is inexpensive and easy to use, requires no so
phisticated regimen, and has no medical complications. The disadvantage is
that strong motivation is required; the condom must be used correctly with
each act of intercourse and it interferes precoitally. Failures result from im
proper or inconsistent use and from imperfections of manufacture.
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The theoretical failure rate for diaphragm use with spermicidal jelly or
cream is 3: 100. while use-effectiveness is 13: 100. Careful instruction and
good motivation can provide considerably higher use-effectiveness rates. ac
cording to findings from the Margaret Sanger Research Bureau. Staff mem
bers had positive attitudes about vaginal contraceptives and. in any given
year. some 18-24% of the clients chose the diaphragm in cortiunction with a
spermicide. In a study by Lane. Arceo. and Sobrero (9) of2163 new users of
this method who were followed for two years. 37 accidental pregnancies re
sulted. This constituted an accidental pregnancy rate of 2: 100 users. All but
one pregnancy occurred during the first year. and 22 women admitted that
they had used the method inconsistently or not at all. Among the 175 wom
en aged 13 to 17. only two pregnancies occurred. a failure rate of 1.9: 100.
That use-effectiveness rates under diff'~rent conditions vary widely. is indi
cated by Lane's finding that. among P c1i- :~al studies. the cumulative preg
nancy rate per 100 diaphragm users a~ter one year ranged from 1.9-28.9.

Advantages of diaphragm use are safety. high effectiveness when used with
a spermicide. and female control. DISadvantages are that it cannot be used by
some women with werine malpositions: it causes precoital interference: it re
quires privacy. initial medical Instruction and fitting. and subsequent devel
opment of user skill: it is cumbersome. it must be used correctly with each
act of intercourse: it requires a ready supply of spermicidal foam or jelly:
and the woman is required to manipulate her genitalia.

Theoretical-effectiveness of ~permlcidal foam is 5: 100 woman years. while
use-effectiveness is 20: 100. Considerable confusion exist~ a~ to the actual ef
fectiveness of contraceptive foam. Failun;·rates vary widely. with rates from
1.75-38.34 reported in various ~tudies performed since! 960 (17).

Advantages of the ~pennicide~ arc their localized action. their easy availabil
ity. and their accessibility for di~tnbution and use without ph}sician supervi
~Ion. D/jadvantages are their reported low use-efTecliveness. short-term effica
cv. unaesthetic qualitie~. and sometimes awkward deliverv svstems.
'Table 1-6 summanzes the factors affecting the utilizatio~ of vanous meth

ods of fertility control.

ATTITUDES OF HEALTH PROr-ESSIONALS

Hatcher (5) reports the results of an mtere~tIng study whICh Indicate~ that
health profe~sionals may bia~ their re~pomes in favor of oral contraceptives
and IUD~. and against barner methods. When 120 physicians. medical ~lU

dents. nurses. and family planner~ were asked how they would answer a pa
tient who asked about the effectiveness of various contraceptive method~. re
spondents tended to give theOl etical-effeCliveness rates for diaphragms.
condoms. and foam. Ninety of the respondents estimated the effectiveness of
the barrier methods to be 50% or less.

It is important to recognile. howeveI;. that no one contraceptive method
will always be suitable in every clinical situation. Selection will depend upon
individual needs and motivation. For highly mOlivated couplc~ ""ho thor
oughly understand the proper me of the method. a barrier contraceptive
may be an extremely safe and effective means of fertility regulation.
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TABLE 1-6 Methods of Fertility Control. Factors Affecting Their Utilization
Oral Vacuum

Foam Condom Contraceptive IUD Abortion Diaphragm

Cost $25/yr $25/yr $60/yr $60/yr $150 &ach $60/yr

Effectiveness
(Theoretical) 97% 97% 9966% 97-99% 100% 97%

Morbidity
Major

. . 1% 1% 1%

Minor
40% 40% 8%

Mortality (per
100,000 users/yr)

. . 0.3-3 1.5 1.9

Reversibility 100% 100% 100% 100% 0 100%

Skill requiredt 1 1 1 2 2/3 2

Anesthesia type 0 0 0 O/local Local 0

Tlmo away from
work 0 0 Office viSit Office viSit 1/2 day Office viSit

Hospital or
office time 0 0 5-15 min 5-15 min 10-15 min 15 min

Rocovery time 0 0 0 0 1 hour 0

FaCIlity Across the counter Office Office Office/outpatient Off':"e/across
the counter
(Continued)



TABLE 1-6. Methods of Fertility Control: Factors Affecting Their Utilization (ConI.)

Late Tubal Ligation

Abortion Hysterectomy Laparoscoplc Minllap Colpotomy Vaflectomy

Cost $600 each $2,000 $900 $1,000 $1,000 $150
Effectiveness

(Theoretical) 100% 100% 99+% 99+% 99+% 99+%
Morbidity

Major 3% 14% 06% 0.4% 2-4% 1%
Minor 26% 51% 1.7% 1% 3-13% 5%

Mortality (per
100,000 users/yr) 173 100 1-5 ? ? 0

Reversibility 0 0 0-50% 0-75% 0-75% 5-90%
Skill requiredt 4 4 5 4 4 3
Anesthesia type Local General Local/General Local/General Local/General Local
Time away from

work 3 days 42 days 2-7 days 2-4 weeks 2-4 weeks 1/2-5 days
Hosp,talor

office time 12-36hrs 6 days 1/2 day 1-2 days 1-2 days 15-20 min
Recovery time 24 hrs. 14-42 days 0-5 days 2 weeks 2 weeks 1-5 days
FacIlity Hospital Operating room Operallng room/ Operating room Operating room Office

surgicenter

*Pregnancy related only
t On scale of 1-5: 1 = lay; 2 = short course; 3 = medical; 4 = ~'Jrgical/gyn; 5 = surgical/encoscopy (Hatcher et al: Contraceptive

Technology 1978-1979, 9th rev ed., New York. Irvington Publishers. 'r,c., 1978, pp. 22-23)

........
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RECOMMENDATIONS

From this review of the history and present use of the vaginal contracep
tives. several considerations become apparent that might benefit the devel
opment and increase the acceptance and use of these methods:

1. Better educational programs. not only for users but for health profession
als

2. New types of diaphragms that do not require individual fitting. are not
directly intercourse-related. and do not require adjunctive jelly or cream

3. Development of longer-acting spermicides that can be easily and aestheti
cally applied

4. Better packaging. marketing. and distribution methods
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The Contraceptive Aspects
of the Anatomy., Morphology.,
and Physiology of the Vagina

CHARLES E. FLOWERS, JR.,

LEE R. BECK,

WALTER H. WILBORN

Relatively few anatomists, reproductive physiologists, and obstetricians and
gynecologists appreciate the complexities of the vagina's anatomy, physiolo
gy, and biologic function. It cannot be adequately characterized simply as an
organ for ensheathing the penis to accomplish insemination and an anatomi
cal birth canal.

THE ANATOMY OF THE VAGINA

The vagina is relatively devoid of nerves but its entrance is surrounded by a
rich network of nervous and erectile tissues which transmit erotic stimuli.
The vagina is lined with squamous epithelium, one of the body's strongest
and most versatile tissues. This epithelium withstands the forces of penile
thrusting by having denser epithelium at the introitus and along the posteri
or wall than along the anterior wall. It adapts to its role as a birth canal by
having rugal folds which act as an accordion and allow the vagina to be
distended without injury. The vagina IS further protected from injury at
childbirth by being sLrrounded by bands of smooth muscle and connective
tissue arranged in spirals. This construction allows the vagina to distend suf
ficiently for delivery of a child and then return to its nonpregnant diameter
by the retraction of the muscles and elastic tissue.

The epithelial layer of the vagina consists of epithelial lamina and a lamina
propria. The epithelium is noncornified except when it is outside the body,
as in uterine descensus. The epithelium undergoes cyclic changes but these
are not nearly as pronounced as those of the endometrium. The vagina has
higher squamous epithelium and greater glycogen content of its cells during
the proliferative phase than during the secretory phase of the menstrual cy
de. when its height is reduced by the shedding of some vaginal cells.

These cyclic changes in the vagina are particularly evident when it is stud
ied by the scanning electron microscope. During the proliferative phase of
the endometrium, the surface of the vagina appears to be a homogeneous

13
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FIG. 2-1. Squamous epithelium of baboon showing anastomosing microndges and
microgrooves.

group of large superficial polygonal cells. There are narrow intracellular
edges and the structure is dense. However. during the luteal phase. there is
desquamation of the superficial epithelial cells extending as far as the inter
mediate cells. This loss of vaginal cells during the luteal phase may repre
sent the desquamation of cells which have undergone aging from the ex
haustive effects of producing glycogen. The surface of the vagina is.
therefore. similar to the squamous epithelium of the skin, which has a 28
day cycle from the time the basal cells are formed until they are desquamat
ed from the cornified layer (Figure 2-1).

Pregnancy causes a tremendous increase in the circulation of the vagina
and a stimulation of its estrogen receptors and glycogen content. There is a
reduction in the desquamation of the cells and an increase in the cells'
strength and turgor (8).

The ultrastructure of the vagina reveals a complex and functional relation
ship between the basal and parabasal. intermediate, transitional. and super
ficial celis of the squamous epithelium.

The basal and parabasal cells have not reached their functional capacity
and appear immature. The endoplasmic reticulum and the mitochondria are
poorly developed; there are microvilli between the interdigitating cells. but
there is an absence of desmosomes. Hermidesmosomes. however. attach the
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VAGINAL BACTERIA AND SECRETIONS
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The natural moisture of the mucous membrane and the presence of free gly
cogen foster bacterial growth. The vagina contains bacteria of the bowel and

FIG. 2-2. Transitional cell of vagma showing glycogen. Interccllular channels and
desmosomcs. (Burgos MH. Roig de Vargas-Lmares CE: In Hafcz ESE. Evam TN
(cds): Thc Human Vagina. Amstcrdam. ElscVlcr. 1978)

basal cells to the basal lamina. The intermediate cells reveal intense enzv
matic activity, and protein and glycogen production. The endoplasmic reti~
ulum is well-developed and there are glycogen granules throughout the cy
toplasm. The metabolic activity and production of glycogen by the vaginal
cells are related to their estrogen and progesterone receptors and respond
to the level of these steroids. There is an initial binding to a cytoplasmic re
ceptor to form an estrogen complex, with translocation to the nucleus, and
synthesis of nuclear ribonucleic acid. Frequent desmosomes indicate the firm
intracellular connections between the cells and attest to the resiliency and
strength of the vagina.

The transitional cells. the aging cells of the vagina, indicate reduced bio
logic activity; they undergo a reduction in the number of microvilli and des
mosomes. The superficial cells are resilient, flat, irregularly serrated, and
continue to contain glycogen (3) (Figure 2-2).

The structure of the vaginal epithelium thus makes the vagina a strong
and versatile organ that is relatively impervious to microorganisms and able
to withstand the friction of coitus and the stretching of childbirth.
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FIG. 2-3. Volati1c fatty aCids in ~amples of vaginal l1uid during three menstrual cycles
(28, 26, and 25 days) from woman who was one of highe~t "producer~ ,. There are
consistent declines in the aCId content during the luteal pha~es of each cyde. More
than 42% of the total aCld~ due to those other than acetic. Hor17ontal bar~ indIcate
menstruation. Arrows indicate expected day of ovulation. (MIchael RP. Bonsall RW,
Warner P: SCience 186: 121 i. 19i4)

skin as well as other bdc:eria which at periodic intervals find the environ
mental conditions of the vagina favorable for their growth. These diversified
bacteria are kept in balance by the dominance of the Doderlein's bacillus
and other lactic acid-producing bacteria. This balance is dependen~ upon
~he virulence of bacteria. the general immunity of the host, and the adequacy
of lactic acid to maintain an acid pH of 3.5-4.

The presence of these bacteria. the glycogen, and the addition of muco
protein from the endometrium. cervix, and Bartholin and Skein glands. have
allowed the vagina. through evolutionary selection. to secrete sexually stimu
lating odors called pheromones or copulins (5). In essentially all nonhuman
mammals. including primates, these sexually stimulating odoriferous com
pounds playa significant role in communicating sexual receptivity.

Twenty-six different low-molecular-weight pheromones have been isolated
from the human vagina. They are usually C3 and Cs compounds such as ace
tic. propionic. isobutyric, and methylvaleric acid. The amount and character
of these secretions vary from woman to woman, and are influenced by the
production of estrogen and progesterone (6). They are always highest at the
time of ovulation. Figure 2-3 iBustrates the amount and the cyclic variation
of these compounds in a woman who secreted them in large amounts.
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Evolu.ionary forces lead to appropriate adaptation of every organ. The va
gina required a system of lubrication to imure optimal sexual excitement
during coitus. Masters and Johnson demonstrated that individual droplets of
transudation-like mucoid material appear throughout the rugal folds of the
vagina. The individual droplets coalesce and form a smopth lubricant for the
entire vagina. The amount of vaginal lubrication is dependent upon effective
stimuli. which reflexively cause stasis and distention of the venous plexis be
neath the vagina. resulting in an outpouring of the transudate from he vagi
nal canal and vestibule (4).

Vaginal secretions. which may be quite copious. have a pH of 7 and thus
assist in raising the resting pH of the vagina from 3.5 to a more neutral level
during sexual excitement. Sperm survive poorly at low pH; therefon., some
.;.daptation for sperm survival was necessary. One adaptation is the raising of
the vaginal pH by the outpouring of vaginal and cervical secretions. During
sexual excitement there is an extrusion of cervical mucus in the form of
elongated strings which may extend thlough the vagina. These cervical mu
cus bundles raise the pH of the vagina and may facilitate sperm transport in
the vagina while protecting the sperm from the vaginal acidity. Seminal fluid.
also. acts as a buffer. The sperm are maintained in gelatinous drops until
conditions in the lower vagina and cervix are optimal for their trdnsport
(Figure 2-4).

THE SEXUAL FUNCTiON OF THE VAGINA

The position of the vagina from the vulva to the cervix is upward and back
ward so that it can anatomically accommodate the upward-angulated penis.
The posterior wall is longer than the anterior wall so that it can more readIly
accept penile thrusting and form an anatomical pool for the collection of se
men.

The vagina has three compartments. The lower compartment is con
stricted and partially closed by the hymeneal remnants of the vestibule and
the perineal muscles. which act as the orgasmic platform. The middle com
partment is relatively fixed by the strong attachment of the cardinal and lat
eral vaginal ligaments. The upper \aginal compartment is above the levator
muscles; it is relatively mobile and is capable of considerable distention.
During sexual excitement a number of important changes occur in the vagi
na. Within ten to thirty seconds after sexual stimulation. the vagina begins to
lubricate. This IS precisely the time that is reqUIred for the penis to become
erect.

Lubrication of the vagina is followed by an opening and retraction of the la
bia. elevation of the uterus. and a lengthening of the posterior vagina. A
marked vasoconstriction develops which distends the bulbous erectile tissue
and reduces the proximal diameter of the vagina by approximately one-third.
This venous congestion allows the development of the orgasmic platform.
The vagina is thus perfectly adapted for ensheathing and stimulating the pe
nis during the orgasmic phase of sexual excitement. The orgasmic platform
stimulates the penis to ejaculate by contracting 10-15 times at 0.8
second intervals (4). The cervix and uterus are elevated out of the line of
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FIG. 2-4. Human sperm surrounded by seminal fluid.

penile thrusting and the upper vagina is lengthened and enlarged by 3-5
em. The resolution phase allows the vagina to collapse and the posterior for
nix to maintain the seminal fluid in contact with the cervix, where the sperm
are propelled upward into the uterus and fallopian tubes by the ciliary action
and contraction in the rervix and uterus.

An understanding of these anatomic. morphologic, and physiologic func
tions of the vagina is necessary to improve the effectiveness of vaginal meth
ods of contraception. because the inherent characteristics of the vagina will
tend to thwart any attempt to prevent a pregnancy.

An understanding of the lubrication of the vagina explains how impregna
tion may occur when withdrawal is used for contraception or when the ejac
ulate is spread over the labia and not deposited in the vagina. The labia re
tract during sexual excitement; thus, even If only a few sperm are deposited
in or near the vestibule of the vagina, they may migrate to the cervix. It is
thus important that the ineffectiveness of withdrawal and rhythm is ex
plained to patients at every opportunity.

The vagina is a natural reservoir for contraceptive agents and it has been
used as a depository for agents believed to have spermiCIdal or other contra
ceptive capabilities for more than four millennia. However, the physiologic
secretions within the vagina reduce the effectiveness of agents which are
placed in it. just as factors affecting ~perm migration reduce the effectiveness
of withdrawal. Jellies and foams which are used for contraception are diluted
by the vagmal secretiom. The tenacious cervical secretions protect the sperm
from the spermicidal agents and simultaneously facilitate sperm migration.
The ballooning of the upper one-third of the vagina mcreases the surface
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area around the cervix and reduces the amount of contraceptive agents
which may reach the cervix. Theoretically, ho"-ever, the microridges of the
squamous epithelium create small reservoirs where the foam and jellies may
collect and be available as spermicidal agents (Fig. 2-1).

There has been no real improvement or significant research in vaginal
jellies for the last two decades. However, c ne of the most effective spermi
cidal agents, phenylmercuric acetate, has been removed from the market by
the Food and Drug Administration (FDA). A thicker and more tenacious
jelly. in combination with more potent spermicidal agents, is needed to im
prove vaginal barrier methods of contraception. Increasing the contracep
tive efficiency of these new agents would mean a reduction in their aesthetic
aspect.

Foam and foaming vaginal tablets have provided simplicity in vaginal con
traception but they have created false confidence. Birmingham clinicians
found that vaginal foams and foaming tablet!> are responsible for 75% of the
pregnancies in patients seeking terminations when some form of contracep
tion had been used. The vagina reduces the effectiveness of these agents by
the anatomical changes which occur during coitus and by the copiousness of
the vaginal and cervical secretions.

The number of couples who conscientiously use barrier methods of con
traception is increasing. These couples are concerned with the side effects of
the pill and the intrauterine devices. They are selecting the condom in com
bination with a vaginal jelly or foam and the diaphragm and jelly. Not a sin
gle pregnancy has been observed in our termination clinic when these meth
ods were used without rhythm, and when there was immediate penile
withdrawal following ejaculation. These couples are rejecting Madam de
Sevignc's admonishment to her daughter that "the condom is an armor
against enjoyment and a spiderweb against danger." But the condom has
been improved considcrably since the middle of the 1600s when that state
ment was written.

The diaphragm is an excellent method of contraception, however
1. It requires careful fitting by conscientious health personnel who point out

the following very specific requirements for proper diaphragm use:
a. The diaphragm must not be used in association with rhythm.
b. It must be used before any intromission. even during menstruation.
c. A teaspoonful of contraceptive jelly must be placed in the cup of the

diaphragm and a one-half-applicator amount of a contraceptive jelly
must be placed in the vagina after the diaphragm has been seated.

d. Proper positioring of thc diaphragm must be checked by placing the
fingers in the vagina. to ascertain that the diaphragm covers the cervix.
This is particularly true of patients whose uterus is in third degree
retroposition.

e. If multiple coitus occurs before the diaphragm is removed. it must be
checked for proper positioning and an additional one-half applicator
ofjelly added to the vagina.

2. The diaphragm must be cared for properly by drying- and powdering after
each use and inspecting for tears or defects each time it is introduced into
the vagina.
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FIG. 2-5. Scanning electron micrograph of d. l-polylactic aCId microcapsules
containing 20% progester0ne by weight. Microcapsules. when placed In vagina of
baboon. release progesterone for 30 da}s.

Successful use of the diaphragm requires a patient who is intelligent. moti
vated. conscientious. and perhaps. somewhat obsessive.

Pregnancy rates for any method of contraception should be reported ac
cording to the theoretical rate of pregnancy and also the actual rate of preg
nancy which occurs with use by the general population. These rates are diffi
cult to establish for the diaphragm and are only valid when they are carefully
collected and then analyzed on the basis of all the requirements for the
proper use of the diaphragm. as well as such factors as age, race, religion,
fertility, years of education, social class, occupation of paru-:er, etc.

Failure rates as low as 2% have occurred when the diaphragm was consis
tently used, according to the criteria which have been presented. The
greatest detriment to successful dIaphragm use i.' combining it with rhythm.
However, there are some diaphragrr failures due to the orgasmic response
of the vdgina. The elongation and ballooning of the upper one-third of the
vagina and the elevation of the cervix allows penile thrusting to displace the
diaphragm from the cervix. It is for this reason that a contraceptive jelly
should be used in front of and behind the diaphragm. Because the dia
phragm is assuming a more important place as a method of contraception
and because the anatomical changes within the vagina during sexual excite
ment reduce its effectiveness. more efficient spermicidal agents with greater
surface tension between the jelly and the vagina are needed.

The vagina's rich circulation allows its rapid growth and desquamation
and assists in the ti~aintenance of its immune capacity. It facilitates the pro
duction of glycogen and provides the physiologic fluids which produce the
transudation for lubrication during sexual excitement. Fortuitously. thIS
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same vaginal circulation allows venous drain:,~e directly into the uterus. fal
lopian tubes. and ovary. Thus, the vagina \.:m absorb and transport sl1b
stances of low molecular weight. It can also transport antibodies. steroids.
prostaglandins, prostaglandin analogues. and other pharmacologic agents.
These might affect implantation. tubal, cervical. and uterine motility. as well
as corpus luteum function and gonadotropin release (I). This property of
the vagina may prove to be extremely advantageous because small doses of
various agents, even toxic ones. might be given without traversing the gas
trointestinal tract or entering the general circula:ion. Mishell and his associ
ates nave employed this property of the vagina by impregnating Silastic
rings witn progestins. The distensibility of the vagina allows the rings to re
main in place without discomfort and the Sila~lic allows slow release of the
steroids. The vaginal circulation permits absorption of the progestin directly
into the general circulation where it may affect gonadotropin release or may
be transmitted directly to the endometrium. fallopian tube. or ovary (7).

One of the most promising uses of the vagina as an adjunct for contra
,-eption is the employment of biodegradable microcapsules. These microcap
sules are made by combining completely biodegradable nontoxic polymers

. ,

o ,



22 / The Vagina

with various steroids, prostaglandins, or spermicidal agents (2). Microcap
sules presently available measure from 125-200J.L in diameter and contain
20% norethisterone by weight. They may be injected in combination with
saline through an IS-gauge needle, and they provide six months of contra
ception by producing gonadotropin dysrhythmia. Studies are currently un
derway, however, to te~t the effectiveness of microcapsules that have been
reduced in size to approximately 43-fiOJ.L (sperm heads measure approxi
mately 51-1- in diameter) and are adapted for intravaginal delivery using pro
gestin or progesterone (Figure 2-5). These vaginal capsules are now ready
for clinical testing. They have a one-month su?ply of progesterone or pro
gestin release. The microcapsules allow medication of the endometrium by
employing the villi of the cervix and endometrium to transport the micro
capsules from the vagina into the endometrial cavity. It is therefore possible
to deliver medication to the endometrium without the use of an intrauterine
device or Silastic ring (Figure 2-6).

Because conception begins in the vagina, it is reasonable to develop meth
ods of contraception that originate there. A basic understanding of the anat
omy, morphology, and physiology of the vagina is necessary in order to im
prove upon present contraceptive techniques.
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Sperm Migration in the
Female Genital Tract

KAMRAN 5. MOCHI551

Development of improved and more effective contraceptives depends largely
on a better understanding of the physiologic processes involved in human
reproduction. Only then can elective and specific steiJs be taken to inhibit or
enhance fertility without significant alteration of other bodily functions.
Among many unanswered questions regarding the human reproductive pro
cess, none is more important or intriguing than the mechanism of sperm mi
gration and survival in the female reproductive tract. How do sperm reach
the site of fertilization? How could their transport and survival in the female
genita~ tract be inhibited or enhanced? Many basic concepts emerging from
animal studies regarding these issues remain unconfirmed in humans.

In this report, the accumulated knowlc=dge concerning sperm migration in
the human female will be revic...:cd. Relatd human and animal studies will
be considered.

I. SPERM MIGRATION THROUGH THE HUMAN CERVIX

Approximately tOO to 500 million sperm 3r<:' deposited on the cervix and
posterior vaginal fornix during a normal coitus. Human semen coagulates
immediately after ejaculation and traps most sperm cells until seminal prote
olytic enzymes bring about liquefaction. The first portion of the ejaculate
contains three-fourths of the sperm, which under favorable conditions, quite
promptly penetrate the cervical secretion (22). Because sperm are quickly
destroyed by vaginal acidity, their entrapment in the coagulum until liquefac
tion takes place may be considered as a protective device to prevent their
demise.

In vitro studies have shown that nonliquefying semen samples are lysed
when treated with an acid buffer. It is thus possible that vaginal acidity en
hances liquefaction of the seminal coagulum. Indeed, complete liqt..efaction
of the seminal clot In VlVO appears to occur somewhat faster after ej3culation
(44).

In women, the vaginal content is usually acid, with a pH of about 3 to 5.
However, cervical secretions coating the upper part of the vagina and its
fornices considerably increase the alkalinity of vaginal mIlieu. They provide
a favorable medium for sperm and appear to promote their motility and
longevity.

23
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Seminal plasma. an alkaline fluid, has a buffering effect upon the vaginal
acidity a'1d changes the vaginal pH. thus smoothing the transition of sperm
from the semen into the cervical mucus. Fox et al (13) measured vaginal pH
continuously during coitus by telemetry and observed that 8 sec after ejacu
lation the pH of the vagina rose from 4.3-i.2.

Sperm migr:Ition through the cervix involves three distinct but interrelated
factors: the ability of sperm to penetrate the mucus by their intrinsic motili
ty; the fibrillar structure of cervical mucin enabling it to participate actively
in the process of sperm transport; and the morphologic configuration of cer
vical crypts which contribute to the storage and preservation of sperm in the
cervical canal. and their sustained and prolonged release to the upper tract.

Sperm are highly active cells possessing the enzymes required to carry out
the biochemical reactions of the Embden-Meyerhof pathway, tricarboxylic
acid cycle, fatty acid oxidation, electron transport system. and. perhaps. the
hel~ose monophosphate shunt. The metabolic and glycolytic enzymes are ap
parently located in the tail portion. and the respiratory enzymes are confined
to the mitochondria. Despite the assistance the sperm may derive f.om uter
ine contractions during the ascent in the female reproductive tract, their OWil

motility is essential for reproductive performance.
Sperm are capable of metabolizing a variety of exogenous and some en

dogenous substrates. Because they possess only a negligible reserve of en
dogenous glycogen. they must depend on extracellular carbohydrates for en
ergy under anaerobic conditions and during their passage through the
mucus.

Glucose is the major fuel used by human :.permatozoa in the female re
productive tract. Fructose and mannose are also rapidly utilized zn VIVO by
spermatozoa. Fructose is the sugar found in largest quantity in human
semen (average 300 mg:IOO ml). However, the affinity constant for glucose
utilization by spermatozoa is nearly 30 times greater than that for fructose.

Cervical mucus contains reducing substances throughout the cycle and, at
times, amounts comparable to those reported for semen. These include gly
cogen, glucose, mannose, and maltose. Amylase. an enzyme capable of re
ducing glycogen to glucose, is also found in cervical mucus.

Human seminal plasma contains a proteolytic enzyme called seminin (chy
motrypsin-like enzvme). Sperm also ,how seminin activities similar to semi
nal plasma. In addition, a trypsin-lik{' enzyme (acrosin) 'lyaluronidase (a co
rona-penetrating enzyme), and ATPase ac.;vity have b~'Cn demonstrated in
the sperm acrosome. Seminin is either localized in the soluble cytoplasmic
portions of the sperm or, more likely, is adsorbed from the seminal plasma
by the sperm cell. The involvement of these proteolytic enzymes in sperm
penetration in cervical mucus will be considered.

CERVICAL SECRETION

Cervical mucus is a complex secretion produced constantly by the secretory
cells of the endocervix. A small amount of endometrial, tubal. and, possibly,
fullicular fluid may also contribute to the cervical mucus pool. In adtlition to
these, cellular debris from uterine and cervical epithelia and leukocytes are
also present. According to Odeblad (3i) there are approximately 100 mucus-
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secreting. glandular-like units (crypts) in the cervical canal. Based on histo
logic preparations obtained from serial sections. Bernstein et at (3) estimated
the total number of crypts per cervix to be about 10.000. In progestogen
treated women the cervix was found to contain approximately 9.000 crypts.

These secretory units produce mucus at the rate of 20-60 mg/day in
normal women of reproductive age. During midcycle. the amount increases
ten to 20-fold and may reach up to 700 mg/day (33. 39). Cervical mucus is
a heterogeneous secretion which reveals a number of rheological properties
such as viscosity, flow elasticity. spinnbarkeit, thixotropy. and tack, or sticki
ness.

Cervical secretion contains about 92-94% water. At ovulation. when mu
cus is most abundant. the water content rises to 98% (39). Inorganic salts in
the mucus amount to I %. of which the principal constituent is NaCI (0.7%).
Traces of potassium. magnesium. calcium, copper. z~nc. iron. phosphate,
sulphate, and bicarbonate are also present (27). Low-molecular-weight or
ganic compounds present include the free simple sugars such as glucose.
maltose, and mannose, and amino acids. High molecular-weight compounds
include glycogen. proteins. enzymes (such as amylase. alkaline phosphatase,
esterase. aminopeptidase). certain components of fibrinolytic enzymes. and
enzyme mhibitors (27).

The most important constituent of cervical mucus is a hydrogel, rich in
carbohydrates and consisting of glycoproteins of the mucin type (35). Most
of the physical properties of cervical mucus are due to these mucins. Bio
chemicdl and biophysical studies have demonstrated that cervical mucin is a
fibrillar system consisting of a supramolecular assembly of glycoprotein sub
units (4, 38). These glycoprotein fibrils have a protein backbone with oligo
saccharide side chains attached to terminal sialic acids and fructose. Disulfide
bonds and hydrophobic interactions are apparently involved in maintaining
the association of mucin subunits among themselves and with other proteins
in the gel phase.

Lee et at (21) have studied cervical mucin by laser light-scattering spectros
copy and believe that the mucin of human midcycle cervical mucus corre
sponds to an ensemble of loosely intra- and interwoven entanglements cf
randomly coiled macromolecules. According to this model. the viscoelastic
properties of cervical mucus result mainly from entanglement of the mucin
macromolecules in an arrangement closely resembling the molecular config
uration of raw rubber.

"lariations in the structure and viscosity of these glycoproteins are re~pon

sible for periodic receptivity and inhibition of cervical secretion to sperm
penetration. Proteolytic enzymes, such as trypsin and chymotrypsin, have
been found readily to hydrolyze human mucus and mucins. and to produce
certain physical and chemical changes.

CYCLIC CHANGES OF CERVICAL MUCUS AND THEIR RELATION TO OVULATION
AND SPERM MIGRATION

The secretion of cervical mucus is regulated by ovarian hormones. Estrogen
stimulates the production of copious amounts of watery mucus. while pro
gesterone inhibits the secretory activity of cervical epithelial cells. The physi-
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cal properties and certain chemical constituents of cervical mucus show cyc
lic variations, and their determination may be used to evaluate indirectly the
amount of circulating sex hormones, which can then be applied to detect the
occurrence of ovulation. Cvclic alterations in the constituents of cervical mu
cus may also mfluence sp'erm penetrability, nutrition, and survival. Figure
3-1 (32) shows serial determinations of important properties of human cervi
cal mucus, tested during a normal menstrual cycle in ten women, in relation
to pituitary and ovarian hormone secretion and In vitro sperm penetration.
These data clearly demonstrate that optimal changes of cervical mucus prop
erties. such as greatest increase in quantity. spinnbarkeit. ferning, pH, and
decrease in viscosity and cell content, occur immediately prior to ovulati',n,
and are reversed after ovulation. Preovulatory mucus is most receptive to
sperm penetration. The proportion of saline in cervical secretion directly de
termines the consistency of the mucus and the rate of sperm penetration.

During pregnancy. cervical secretions form a highly viscous. thick, and
turbid gel which occludes the cervical canal. This mucus plug acts as an ef
fective barrier against the invasion of the uterine cavity by both sperm and
bacteria.

Sperm penetrability of human cervical mucus begins on approximately the
ninth day of a normal cycle. and increases gradually to a peak at ovulation. It
is usually inhibited within I or 2 days after ovulation. but may persist to a
lesser degree for a longer period (29. 43). In some women, sperm penetra
bility occurs only during a limited period of the menstrual cycle. Individual
variations are common. Familiarity with this process is of considerable im
portance since speim migration stu~;es timed inappropriately may lead to
erroneous interpretations.

RELATIONSHIP OF CERVICAL GLANDULAR STRUCTURE TO SPERM TRANSPORT

The human uterine cervix is a thick-walled cylindrical structure which tapers
off at its inferior extremity. Studies in women, in primates, and in rabbits
suggest that the basic epithelial structure of the cervical mucosa is an intri
cate system of clefts or crypts which, grouped together, give an illusory im
pression of glands. These crypts may run in an oblique, transverse, or longi
tudinal direction, but never cross one another, although they may bifurcate
or extend downward (35). Endocervical mucosa is comprised of different
types of secretory and dliated cells. The percentage of ciliated cells varies in
different species and is about 5% in women. The secretory cells are respon
sible for mucus secretion, while the ciliated cells are concerned with the dis
charge of the mucus, cell debris, and exfoliated cells into the vagina.

Mauner (24, 25) was first to demonstrate that the sperm in the cervices of
ruminants following mating are not uniformly distributed within the lumen,
but tend to be aggregated at, or near the mucosa. According to Mauner, un
der natural conditions, the line of strain will originate at the mucus
secreting epithelium and pass through to the anterior portion of the vagina.
On entering the mucus, sperm are constrained to follow these pathways, and
pass to the mucosa of the cervix rather than penetrating directly to the uter
us. Return of sperm along strain lines to the vagina is prevented by a series
of intervening strain lines, each tending to re0rient the spern1 back toward
the crypts.
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Such a process could cause aggregation of a large number of sperm in the
crypts of cervical mucosa, where they are stored and released at a con:;tant
rate into the uterus. Sperm are thus retained in the cervix despite the con
tinued flagellation and the drainage of mucus from the cervix into the vagi
na. In support of this theory, Mattner (24. 25) has demonstrated that only
motile sperm accumulate in the crypts of the cervical canal. where. in addi
tion. they are protected from phagocytosis. The presence of sperm in the
genital tran results in an increased number of leukocytes in the lumen of the
uterus and cervix. In the cervix. the majority of leukocytes occur in the cen
tral mass of the mucus. The resulting separation of sperm and leukocytes in
the cervix is. according to Mattner (25), an important factor in the survival
of an adequate population of sperm in the cervix. Dead sperm cells also are
confined to the central portion of the lumen, anJ are eliminated from the
cervix. Similar observations have been made in subhuman primates in our
laboratories.

The preferential accumulation of sperm in the vicinity of the mucosa and
within cervical crypts in women has been demonstrated only indirectly. Cer
tam similarities between the epithelial structure of the human cervix and cer
vical mucus and those of subhuman primates suggest. however. that an iden
tical or closely related process may also be operative in women.

MECHANISM OF SPERM PENETRATION IN CERVICAL MUCUS

Spewl !ransport ~(Udies th"ough the human cervIx are fraug!1t with consid
erabk diffi(Ulti~s. Although cervical mucus in women can be readily sam
pled. the amount obtained is too small for large-scale assays. It is also diffi
cult, if not impossible. to plan and execute experiments similar to those
performed in animals. which have yielded so much '/aluable information on
sperm transport through the cervix. By necessity. much of our knowledge of
the mechanism of sperm penetration in human mucus is based on m VItro
studies. Supporting m VIVO data are confined to postcoital tests. uterine aspi
ratIon, and recovery of sperm from various segments of the reproductive
tract during surgery or In operatIve specimens.

In Vitro Studies

Two different techniques have been used tor m vitro investigation of sperm
penetration of c~rvical mucus: the slide method and the capillary-tube sys
tem. The slide method is most useful for initial phases of sperm-migration
studies. The capillary-tube s}stem provides additional information with re
spect to sperm survival and depth of penetration into the mucus.

In in vitro studies (28) using the slide method, a sharp boundary is ob
served separating human cervical mucus and semen on a microscope slide.
At the interface, finger-like projections. or phalanges. of seminal fluid de
velop within a few minutes and penetrate the mucus. Sperm usually fill these
canals before entering the mucus. Most sperm cells penetrate the apex of
the phalangeal canal and enter the mucus. In most instances, a single sperm
cell appears to lead a column of sperm into the mucus. After the initial resis
tance has been overcome by the :eading sperm, others follow without diffi-
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culty. Once in the cervical mucus, sperm fan out and move at random. Some
return to the seminal plasma layer, while most migrate deep into the cervical
mucus, until they meet with resistance from cellular debris or leukocytes.
They then either stop or change direction. Both phalanx and intt>rface for
mation appear to be physical phenomena resulting from the contact of two
biologic fluids of differing viscosities and surface tensions. They are ob
served more prominently in samples of mucus with relatively high viscosity,
but are not seen in samples of mucus treated with proteolytic enzymes.

Phalanges increase the surface area between seminal fluid and cervical mu
cus and trap small pockets of semen within the mucus. which protects a
number of sperm from the hostile environment of the vagina. This phenom
enon may account for repeated observations of the passage of inert particles
through cervical mucus. Phalanx formation. therefore. appears to facilitate
sperm migration.

Cleanliness of mucus appears to be a factor favoring sperm migration.
Cellular debris and leukocytes thus halt the progress of sperm in mucus.
There is no resistance to sperm migration in thin mucus. but viscous mucus
forms an impenetrable barrier. Viscous cervical mucus diluted artificially
with normal saline or 5% dextrose is more readily penetrated by sperm than
undiluted mucus (28).

Some relatively viscous samples of cervical mucus present a high degree of
surface tension. and thus appear to be initially impenetrable by sperm.
When these samples are mixed with semen. sperm invasion may occur In

certain instances. This In vztro mixing tcst (M test) is a useful device to deter
mine further the ability of sperm to penetrate the mucus. particularly when it
is realized that during coitus such mixing of cervical mucus and semen com
monly takes place.

SPERM PENETRATION IN FRACTIONATED MUCUS

Cervical mucus can be fractionated by ultracentrifugation. The supernatant
contains the proteins. electrolytes. amino acids. sugars. and other organic
substances. The sediments consist of the mucins. Sperm penetration has
been studied in our laboratories using the cervICal mucus supernatant (CMS)
and mucins (CMM).

In vztro tests of sper,n penetration in CMS showed no evidence of phalanx
formation. Sperm movements in the CMS were jerky and abnormal, and lon
gevity was redw cd. On the contrary. CMM. reconstructed with 5% dextrose
to the original dilution. behaved much like the initial mucus regarding sperm
penetration. Phalanx formation similar to that of preovulatory mucus was
observed, and sperm readily penetrated the reconstructed CMM, swimming
in a normal and progress:ve manner.

EFFECT OF SPERM DILUTION

In normal saline. a decrease has been observed in the motilitv of bulL ram,
and rabbit sperm at dilutions beyond lOt; cells/ml. (47). In c~rvical mucus.
however. sperm withstand indefinite dilution. In man. with a sperm sample
of good motility, dilution 10 one million cells/ml does not affect the rate of
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sperm migration in the mucus. The depression of motility at low cell con
centration appears to be due to the dilution of seminal plasma and to the
loss of substances from the sperm. Cervical mucus, like seminal plasma, ap
pears to have a protective effect upon the sperm, and presumably acts by
preventing the escape of intracellular constituents or surface components.
Sperm are quite resistant to the effect of dilution in washed-mucus gel, freed
of soluble components. However, when ,the rheological properties of mucus
are destroyed, a marked dilution effect occurs when sperm are suspended in
the medium. According i.o Tampion and Gibbons (47), the physical proper
ties of glycoproteins of the mucus are the effective factors which protect
sperm cells. When sperm emerge from the cervical secretion, they are sus
ceptible to the lethal effects of dilution.

SPERM VELOCIlY IN CERVICAL MUCUS AND OTHER MEDIA

It has been demonstrated that sperm from various species, including hu
mans, readily penetrate a number of physiologic solutions and blood serum.
However, with the exception of blood serum and normal saline, the progres
sion rate of human sperm in these media is less than that in cervical mucus.
Sperm cells perish instantly in distilled water.

The rate of sperm progression in cervical mucus has been determined by
several Investigators using the capillary-tube technique. The speed of pene
tration in human mucus varies during the menstrual cycle from 0.1-3 mml
min, and is greatest in preovulatory mucus (20).

The extent and depth of sperm penetration in a given sample of cervical
mucus bears a direct relatIOnship to sperm density and motility. Higher
sperm density and greater motility are associated with more massive penetra
tion into the mucus. Dead or immotile sperm do not penetrate cervical
mucus. Freeze preservation of semen also reduces the ability of sperm to
penetrate cervical mucus. However. when liquid nitrogen is used for storage.
this reduction is limited to a degree that might still be compatible with fertil
ity, even for storage periods approaching 3 years (12).

Broer et al (7) have shown that the Y-chromatin-positive spermatozoa pen
etrate more readily into the cervical mucus, in which their relative number i~

greater in samples collected postcoitally than in the ejaculate. Temperature
affects the rate of sperm motility and metabolism. Higher temperatures in
crease the metabolic rate and correspondingly decrease the life span. hi vitro
sperm migration tests performed at 22°, 30° and 37°C have, however. yielded
similar results.

In Vivo Studies

Most In VIVO experiments in man confirm the in Vitro findings previously
cited. There is still controversy as to the significance of sperm found in cer
vical secretions seve,al hours after coitus. Some investigators have suggested
that they consist mainly of sperm populations of poor quality. which have
failed to complete their passage of the uterus.

Grant (17) compared the resuli.s of postcoital tests and endometrial aspira
tions in 920 women, and found that motile sperm were present in the uteri
of 10% of the subjects studied. although they could not be demonstrated in
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the cervical mucus. An explanation for this finding may be that, in cases of
oligospermia or when cervical mucus is relatively hostile, the more vigorous
and healthier sperm penetrate the cervix and reach the uterine cavity shortly
after coitus (rapid phase of sperm transport). Other sperm, which are nor
mally stored in cervical crypts and mucus, do not survive long enough to be
detected.

The postcoital test provides valuable information on sperm migration and
survi.. al and correlates well with in vitro tests (11). Rapid postcoital penetra
tion of sperm in cervical mucus has been observed repeatedly. Sobrero and
MacLeod (44) performed immediate postcoital tests in 47 couples and dem
onstrated the presence of motile sperm in samples of cervical mucus 1.5-3
min following ejaculation. In about 15 min, 1 of every 2000 sperm deposited
in the vagina may be recovered from the cervix (41).

Serial postcoital tests have shO\m that the increased fluidity and spinnbar
keit of preovulatory cervical mucus coincides with a greater number of mo
tile sperm in mucus samples (45). After ovulation, the mucus becomes thick,
anc few, if any, live sperm cells are found in the mucus. Combined
postcoital tests and endometrial aspirations have demonstrated that the
greatest number of sperm in the endometrial cavity are fuund at, or near,
the time of ovulation. Very few were present in the uterus during the luteal
or early follicular phases of the cycle (15).

Settlage et at (41) found a direct relationship between the numbers of mo
tile sperm artificially mseminated and those recovered from the cervical mu
cus. The ratio of lervical mucus sperm to inseminated ~perm was fairly con
stant from 15 min to 24 hr after insemination. Bv 48 hr the number of
sperm in cervical mucus was negligible. .

The postcoital test has also been correlated with the occurrence of preg
nancy. Jette and Glass (I8) found that the pregnancy rate in 555 infertile
women was significantly higher in the presence of a favorable cervical mucus
and when there were more than 20 sperm per high-power field (HPF =
400 X) in the mucus as demonstrated in postcoital tests.

Moghissi (34) compared the results of the best postcoital tests of 57 infer
tile women who became pregnant to those of 143 who did not. The mean
number of sperm/HPF in cervical mucus for the pregnant group was signifi
cantly higher than for those who failed to become pregnant.

FRACfIONAL POSTCOITAL TESTS

Fractional postcoital te~ts (z.e. separate samplmg of lower and upper parts of
the cervical canal) in normal women have shown that, for up to 2 hr, the low
er part of the ceI"\'ICal canal contains a larger number of sperm than the upper
portion. Thereafter. the relative count in the upper part of the canal increases
gradually. After 6 hr, the mucus collected from the upper half of the cervical
canal usually contains a greater number of motile sperm than the lower half.

SUCfION THEORY

It has been suggested that during coitus the muscular activit), or re~piratory

effort, of the uterus causes a sucking-in of semen, and in this way sperm mi
gration is aided (14).
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A number of in vItro and III VIVO studies have failed to confirm these obser
vations. Noyes el al (36) could not demonstrate aspiration of radio-opaque
oil in the reproductive tract of rabbits. Sobrero (43) was unable to observe
any movement of glairy mucus from the cervix in more than 100 women
during the fertile period, in the course of forcible inhalation and exhalation.
In another series of experiments. he fit a group of women with a snug cervi
cal cap containing water-soluble. opaque material or normal semen mixed
with an opaque medium. Pelvic radiography. before and after masturbatIon
and/or coitus with and without female or;;asm. failed to show evidence of
any radio-opaque material beyond the vagina.

Pos!coital tests as early as 1.5-3 min after ejaculation have not shown any
mixture of cervical mucus and semen, or the presence of male urethral epi
thelial cells or vaginal epithelial cells in the mucus (44). Furthermore. in
these tests. the distribution of sperm in cervical mucus has been found to be
uniform and in lower concentrations than in the vaginal pool. indicating an
orderly and uniform sperm penetration. rather than en bloc insemination.

Masters (23) did not observe any displacement of the cervical plug during
coitus. nor was he able to demonstrate the entry of radio-opaque fluid from
a cervical cap into the uterus after coitus or clitoral stimulation. The only
definitive response of the cervIx to sexual stimulation appears to be a mini
mal dilatation of the external os. The strongest argument against the suction
theory is that artificial insemination in women. with deposition of semen in
the vagina or on the cervix. is followed by a high rate of pregnancy. Orgastic
reaction and seminal aspiratIOn could hardly be Implicated under these
conditions.

THE RELATION OF MOLECULAR STRUCTURE OF MUCUS TO SP~RM TRANSPORT

Although ~perm appear to move at random in the cervicC\1 secretion, they
may move along strands of cervical mucus. Tampion and Gibbons (46, 47)
suggested that bull sperm travel in threads of bovine mucus following the
path of least resistance. and are oriented along the lines of strain. th<i is.
parallel with the direction of elongation of the molecules. It is readily appar
ent that the shape of the sperm cell would favor its movement through mu
cus in this manner rather than by passing across the molecular network. Ac
cording to Gibbom and Manner (16). when progression of a sperm in
mucus is impeded. the sperm cell usually resumes lt~ forward course with a
sudden deflection onto a parallel path. as if it had broken obliquely through
the laterally restraining glycoprotein strands. In ,Il/m studies using human
sperm and cervical mucus confirmed this phenomenon (20).

Odeblad has suggested that, at midcycle. hum:m cervical mucus is com
posed of flexible. threadlike molecules (micelles) of cro~s-linked glycoprotein
networks. This model implies that the micelles have a diameter of about 0.5
p.. The intermicellar spaces. averaging 3p. apart. are filled with a complex
cenical plasma. The micelles are looked upon as harmonic oscillators. It has
been suggested that spermatozoa swim l:1.to these spaces and are as~isted in
their forward progre~sion by the thermal modulations of the macro
molecules. which cause the caviLIes with low-viscosity water to expand and
contract, more or less rhythmically. The expanded regions propagate in the
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mucus, conveying the swimming spermatozoa through the cervical canal with
a minimum of energy expense (37, 38). It has been stated also that during
the luteal phase, or in women receiving progestogens, th~ number of cross
linkages increase, some water is lost, and the mucin assumes an arrangement
of a much more dense network-a most effective barrier to sperm transport.
Lee et al (21), on the basis of laser light scattering and cinematographic stud
ies, have indicated that midcycle cervical mucus is composed of an ensemble
of entangled, rzndom-coiled macromolecules rather than a fibrillar system.
This model suggests that the cyclic variation in the viscoelastic properties of
cervical mucus is dependent on the amount of fluid in which the glycoprote
ins are entangled. High-speed cinematography, according to these investiga
tors, indicates that the pioneering spermatozoa reorient local molecular ar
rangement and allow the other sperm wr.ich follow to move forward with
rr.uch less inhibition.

THE ROLE OF PROTEOLYTIC ENZYMES IN SPERM TRANSPORT

Human seminal plasma and sperm contain several proteolytic enzymes
(previously outlined). Addition of commercial pancreatic trypsin or chymo
trypsin ,zn VItro) to semen or cervical mucus facilitated sperm migi'ation (in
vitro), when studied by the slide method. Similar studies in a capillary tube
showed a slight decrease in the depth of penetration. Incubation of cervical
mucus with isolated and purified seminal protease caused hydrolysis of the
mucus, followed by accelerated sperm migration. The addition of seminal
protease to freshly ejaculated semen also enhanced sperm migration.
Ferning and spinnbarkeit decreased when cervical mucus was subjected to
proteolytic digestion by adding chymotrypsin or seminal protease. Hydroly
sis of cervical mucus by proteolytic enzymes was also followed by a marked
reduction in its viscosity, and dissolution of gel structure. Disc gel electro
phoresis of hydrolysed mucus or mucins showed a complete disappearance
of nonmigrating mucin, and the appearance of a broad, intensely stained
band which migrates into the gel. Sperm migration has also been studied in
our laboratory in cervical mucus treated with purified human acrosin. A sig
nificant increase in sperm penetrability was observed in samples of cervical
mucus incubated with acrosin when the slide test was used. In experiments
where capillary test tubes were employed, a slight increase in the first centi
meter was seen in acrosin-treated preparations. However, there were fewer
sperm reaching the second and third centimeter levels. The impression
gained from these studies is that proteolytic enzymes, including acrosin, in
crease the initial invasion of sperm into cervical mucus. However, becau~e

they alter the mucin structure, they may impede the depth of penetration.
One may "peculate that the release of acrosin from the acrosomal cap of live
or dead sperm may be important during the initial phase of sperm penetra
tion into the cervical mucus. However, the amount of acrosin released from
sperm in cervical mucus may be insufficient to digest cervical mucus micelles
and interfere with directional progression of sperm.

Van Bruggen and Kremer (48) have performed electron microscopy of bo
vine estrus and human midcycle cervical mucus. They demonstrated long,
filamentous structures, often randoml} aggregated in comp!icated networks.
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Other studies (8) have confirmed the presence of long filaments and their
linear orientation at midc:;cle. Digestion with the proteolytic enzyme,
pronase, completely destroyed the filal11entous structures (48). These mor
phological observations confirm the reported biochemical and physical
changes following hydrolytic digestion of the cervical mucus. Odeblad (38),
using nuclear magnetic resonance and rheologic..: techniques, described a
similar meshlike structure. The aqueous spaces between the micelles allow
the passage of sperm, as well as the diffusion of soluble substances. This
type of mesh is brought about by estrogen (E-type mucus). During the luteal
phase, or under the inn~lcnce of gestagens, the mesh size was significantly
smaller and intertwined (G-type mucus).

Odeblad substantiated Tampion and Gibbons' observations (46) that
sperm migration occurred within certain mucus channels. Proteolytic en
zymes may hydrolyse the backbone protem and reduce the network to a less
resistant mesh with more open channels for the passage of sperm. It is also
possibk that the e~cape of sperm from the cervical crypts may be opposed
by filaments of glycoprotein, and that these chains are hydrolysed by prote
ase from the sperm head.

Cervical mucus contains alpha,-antitrypsin which may inhibit the activity of
trypsin and acrosin. At midc:,c1e, when the mucus is most receptive to sperm
penetration, the alpha,-antitrypsm content of cervical mucus IS lowest.

CERVIC::. MUCUS PH AND SPERM MIGRATION

Sperm are susceptible to changes in the pH of cervical mucus. Acid mucus
immobilizes sperm. whereas alkaline mucus enchances their motility. Exces
sive ;>Jkalinity of cervical mucus (over 8.5) may al~o adversely affect the via
bilit)' of sperm. The optimal pH for sperm migration and survival in cervical
mucus is between 7 and 8.5 (28). This is the pH range of normal midcycle
cervical mucm (Fig. 3-1).

THE EFFECT OF IMMUNE ANTIBODIES ON SPERM MIGRATION

Human cervical mucus contains immunoglobulins A (IgA), G (IgG), and
traces of M (IgM), and secretory IgA. IgG is the most constant constituent
and is found in almost all samples of cervical mucus (35). The presence of
IgG, IgA, and IgM in the luminal contents of cervical crypts, basement mem
brane, and in the interstitium has been cl~monstratedby immunohistological
studies. In addition, siTIall numbers of IgG- and IgA-staining lymphoid cells
have been observed in the stroma of cervical biopsy specimens. Secretory
piece-staining (a component of secretory IgA) has been demonstrated in the
endocervical epithelium.

Biosynthesis of IgG and IgA in the uterine, cervical, and vaginal tissues of
the rabbit and the cervical tissues of women has been reported (2). A higher
ratio of IgA:IgG was found in cervical tissue cultures than previously report
ed in cervical mucus.

Several antigenic systems are known to be present in the mammalian (m
cluding m?n) semen and sperm cells. They include species-specific and
sperm-specific antigens and blood grcup, transplantation, sperm coating
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and seminal plasma antigenr. These antigens elicit various responses in the
female reproductive tract.

In vztro studies have shown that sperm obtaip.:d from mer: with circulating
sperm antibodies exhibit abnormal patterns when tested for penetration in
cervical mucus. Low concentrations of sperm autoantibodies reduce the
sperm motility in mucus, whereas high concentrations decrease both the
sperm motility and the extent of sperm penetratIOn. The antibodies respon
sible for this effect are agglutinating and immobilizing. and seem to be of
the 7S variety. The binding sites of these antibodies on sperm are in the
middle piece and tail of the cell membrane (12).

Animal experiments have demonstrated that exposure of cervical tissue to
antigenic substances. such as sperm antigens. elicits a local immune response
which is probably unrelated to th.: systemic rate of antibody productIon. Fur
thermore. these immune antibodies appear in cervical secretion and are ca
pable of reacting with their specific antigens, thus immobilizing or aggluti
nating the sperm during their passage through the cervical canal. This
concept is supported by 5everal clinical observations. Cytotoxic antisperm
antibodies of the IgG typt :.iJ,ve been demonstrated in the cervical mucus
and serum of infertile wo.o::en. Shulman et al (42) found an incidence of
7.5% and 40.3% respectively of sperm-agglutinating and -immobilizing anti
bodies in th~ cervICal mucus of infertile women.

Our preliminary studies (34) have revealed that cervical mucus of 52% of
patients with unexplained infertility contain sperm-agglutinating antibodies
(24%). sperm-immobilizing antibodies (8%), or both (20%). With one ex
ception, all of these women had negative or poor postcoital tests, even
though analysis of the husband's semen in the woman's cervical mucus was
associated with a normal postcoital test. Circulating sperm antibodies did
not cause a deterioration of postcoital test results.

HORMONAL CONTROL OF CERVICAL SECRETIONS AND THE EFFECT OF
GESTAGENS ON SPERM MIGRATION THROUGH MUCUS

Secretory activity of cervical epithelium is controlled by sex hormones. In
creasing amount~ of endogenous estrogen during the preovulatory phase of
the cycle, or the administration of synthetic estrogens, results in the produc
tiO.l of copious amounts of a thin, watery, alkaline. and acellular cervical se
cretion with intense ferning, spinnbarkeit, and sperm receptivity (Fig. 3-1).
Endogenous progesterone, in the luteal phase of the cycle or in pregnancy,
causes the production of scanty, viscous, and cellular mucus with low spinn
barkeit and absence of feming. Sp"rm are unable to penetrate progestation
al cervical mucus in appreciable numbers (29, 39). Other constituents of cer
vical mucus such as proteins, enzymes, and electrolytes are sensitive to
hormonal changes (27. 35). The surface tension and conductivity of mucus
are also controlled by estrogen and progesterone.

All synthetic oral and parenteral gestagens, alone or in combination with es
trogen, to some degree inhibit mucorrhea and sperm penetration through the
cervical mucus (31, 51). The extent of their inhibitory activity depends on the
type, dosage, and, probably, the duration of administration. Under the influ
ence of these compounds, cervical secretion becomes scanty in amount,
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highly viscous. and cellular. The ferning pattern disappears and the
spinnbarkeit phenoTl!pnon is markedly reduced. The normal preovulatory
decrease in albumin and sialic acid and the normal increase in mucin is al
tered (21). The pH, however, is not significantly changed (29). This property
of gestagens is of practical importance. The contraceptive potential of
microdose synthetic gestagens such as chlormadinone acetate, norgestrel.
norethindrone. quingestanol, and megestrol acetate, depend largely on their
ability to produce cervical mucus hostile to sperm penetration (31, 51). In
very small doses. synthetic gestagens may not interfere significantly with
intracervical sperm migration. but abolish intrauterine penetration. Andro
gens exer~ inhibitory effects similar to gestagens on cervical secretion (51).

SPERM SURVIVAL IN THE CERVICAL CANAL

Longevity of sperm in the female genital tract is an importam factor in fertil
ity. A distinction should be made between the duration of motility and fertil
izing capacity. Sperm motility is not necessarily a criterion of fertilizing po
tential. Live ~perm have been found in the vagina up to 12 hr follo .....·ing
coitus (15). Kremer (20) found that the motility of human sperm which have
remained in the vagina longer than 35 min is so compromised that their
ability to penetrate cervical secretion is lost. Contamination with mucus at
times alters the pH of the posterior forr..ix of the "~6ina. and prolongs the
survival of ejaculated sperm. A clear relationship between the pH of the
intravaginal seminal pool and the motility of sperm has beer. established.
When the pool pH is higher. appreciable numbers of motile sperm are en
countered in the vagina.

The viability of sperm In vllro is related to the glucose concentration of
cervical mucus. There is normally an increase in glucose in the cervical mu
cus at the time cf ovulation. During the fertile period cervical mucus wn
tains ~OO mg/IOO ml or more of glucose. A decrease in glucose concentra
tion in the cervical mucus has been found in many infertile patients. In
postcoital test". "perm viability was depressed in women with low glucose
content of cervICal mucus. Unexplained cervical hostility may then reflect a
deficient glucose contCTlt III cervical mucus.

In human cervical mucus, motile sperm have been found from 2-8 days
after coitus (IS) and 7 d:lys following artificial insemination. In the human
uterus and oviducts, live spern. cells have been recovered up to 84 hr after
sexual intercourse (1, 40),

OTHER SUBSTANCES AFFECTING SPERM MIGRATION THROUGH THE CERVIX

The effects of copper, silver. zinc. nickel, and gold on sperm penetration
into the cervical mucus In vllro have been studied. Copper exhibited the
greatest inhibition of sperm migration (19). Silver and zinc also exerted a
strong spermiostatic activity, but to a lesser extent than copper. Nickel pro
duced minimal alterations of sperm movement and gold was practically inef
fective (19). Prostaglandin F~u(PGF~a) muY also have some effect on sperm
penetration through the cervix. Some reports have indicated that the addi-
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tion of PGF~a to sperm enhances sperm migration in cervical mucus zn vi/roo
However, others have found that PGF~a In large amounts incubated with
semen caused a marked inhibition of sperm motility. The addition of kalli
kreIn to semen brings about an acceleration of sperm penetration in cervical
mucus.

II. SPERM MIGRATION THROUGH THE UTERUS AND TUBES

GENERAL CONSIDERATIONS

The rapid sperm migrauon through the uterotubal segment of most experi
mental animals cannot be attributed to intrinsic motility alone. Furthermore,
nonmotile sperm cells are transported at a comparable rate (26, 29, 49). Psy
chosomatic influences may playa significant role in gamete transport within
the human oviduct and cause infertility (6).

Transport of part;':::.Ilate matter and radio-opaque solutions through the
reproductive tract has been described in rahbits, cows, sheep, and human fe
males. Some investigators have been unable to confirm these findings. Ac
cording to "orne investigators, the active swimming movements of the gam
etes may be generally regarded as being of little consequence in transport.
In most mammalian species, the entire burden for sperm passage through
the female genital tract rests upon the duct itself. Most knowledge of the
mechanism of sperm migration in humans is derived from In Vitro experi
ments and from studies of mammals whose reproductive behavior resemble:.
that of humans. While similarities of reproductive functions among various
mammalian species are common, differences also exist and generalizations
not based on scientific evidence are fraught with hazards. Unfortunately, ex
periments dealing with sperm migration through the human uterus and fal
lopian tubes are few. Many elegant techniques used iT! laboratory animals
are not applicable to man.

Van Demark and Hays (49, 50) demonstrated that bovine spermatozoa are
transported from the cervix to the distal portion of oviducts in 2-4 min after
intracervical artificial insemination and following natural mating. They also
observed that various stimuli of natural mating m artificial insemination re
sulted in oxytocin release and an increase in utecine activity, which presum
ably was responsible for the rapid rate of sperm transport. Similar patternf
of uterine motility were produced in the excised and perfused bovine uterus
by the addition of oxytocin to the perfusate. Sperm transport was also in
duced by adding oxytOCIn to the perfusing fluid after deposition of semen in
the cervix.

Rubenstein et 01 (40) detected spermatozoa at the fimbriae of human fallo
pian tubes within 30 min after artificial insemination. Others have found
sperm in an ex,:ised human uterus 6 hr after semen was placed at the exter
nal os, and recovered spermatozoa from the end of the oviduct 68 min after
they deposited semen in the cervix of human hysterectomy specimens (30).
Bickers (5) simultaneously recorded uterine contraclioras :md aspirated the
fundus of the uterus after coitus in a young oophorertomized woman. He
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was unable to rec0ver sperm in the absence of uterine contractions. Estro
gen administration restored uterine activity. Sperm were then recovered
from the uterine cavity after coitus.

Pharmacologic studies in various animals have demonstrated that sexuai
stimuli lead to uterine and oviductal Oll1scular contractions, mediated by the
release of oxytocin from neurohypophysis. The possIble role of this hor
mone in sperm migration in humans· 'S not been fully investigated. Oxyto
cin does seem to sensitize the nonpn.C;,ant myometrium to various pharma
~ologic compounds including the prostaglandins. The extirpated human
fallopian tube does not respond to oxytocin. The effect of oxytocin in ani
mals can be modified by a variety of environmental factors that may cause
release of epinephrine (50).

Sperm migration studies in excised human and bovine genital tracts were
performed ir. our laboratories to reexamine the role of uterotubal contraction
versus sperm motility. Spermatozoa migrated through the cervical canal but
not bevond the internal os. None were recovered from the uterus or the ovi
ducts i~ four human speCImens with mucus in the cervical canal, or in two bo
vine estrus and two nonestrus specimens ';30). These results agree with the
findings of Van Demark and Hays (49) in the cow. However, they are at vari
ance with previous observations in women. The technique of aspiration of
sperm from th~ vagindl fornices or through the cervix for sampling of the u
terine content, may result in contamination of the aspirate with vaginal con
tents. This may take place even after meticulous precautions and may account
for the results obtained bv the Van Demark and Havs.

Absence of sperm mig~ation in the excised repr~ductive tract, deprived of
hormonal and neurologic effects, supports the contention that sperm do not
reach the oviduct solely by their intrinsic motility Recovery 'Jf sperm from
the endocervix and other 11l VIVO and 11l "!ltro sperm-cervical mucus-penetra
tion studies, suggest that sperm cells migrate the length of the cervical canal
unaided if the cervical mucus is favorable.

An extirpated uterus is not entirely comparable to the intact genital tract
where other factors rna)' affect sperm transport. Postoperative cellular anoxia
and degeneration may alter the uterine environment and affect sperm migra
tion even when experiments are carried out promptly. The observations re
viewed here suggest that the human female genital tract, like that of other
mammals, is not a dynamic tube through which sperm travel independently.

THE UTEP.OTUBALJUNCfION AND FALLOPIAN TUBE

The uterotubal junction is believed tC' have an important function in sperm
transport in mammalian species. Anatomy of the uterotubal junction is com
plex and varies among species. b some animals, such as the pig, it provides a
reservoir where spermatozoa arE collected cmd pass continually into the ovi
duct to reach the site of fertilization. In primates, the cervix, uterotubal junc
tion, and possibly endometrial glands act as sperm reservoirs that maintain
graded concentrations of sperm throughout the reproductive tract.

The fallopian tube has the remarkable ability of conveying spermatozoa
and ova in opposite directions. Other processes essential to reploduc·,jon
which occur in t:1e oviduct include capacitation, ovum pickup, fertilization,
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cleavage, embryo transport, and nutrition. With the ex~eption of the rabbit
and a few other species, information about the function of the mammalian
oviduct in general, and the human fallopian tube in particular. is scant. A bet
ter understanding of various functions of the oviduct would lead to their ulti
mate regulation and may provide not only newer avent;es for fertility regula
tion, but also restore fertility to those women whose infertility is the result of
tubal pathology or disturbed normal function. The pattern and rate of sperm
transport through the oviduct are controlled by several mechanisms. These
include contractile activities of the fallopian tube, complex contractions of the
oviductal mucosal folds and mesosalpinx, fluid currents and countercurrents
created by cilia, ciliary activity of endosalpingial epithelial cells, and sperm
motility. The relative importance of these mechanisms in spermatozoa trans
port through the oviduct is unknown.

The segmental movements in the rabbit ovidUct appear to propel the egg
and other particles toward the uterus (6). The ciliary beat also seems to be
abovarian in this animal. Size of the particles to be transported may be an
important factor. Larger particles, such as ova, may be transported toward
the uterus. and smaller ones. such as spermatozoa, in '.he direction of ova
ries. Circulation of oviductal fluid in the rabbit is ;.omplex. Longitudinal
folds of mucosa often form compartment~ which are momentarily closed.
This will block abO'iarian currents and cause fluids to flow in the opposite
direction. I.e., toward the ovary through the center of the compartments.
The circulation of fluids is thus abovarian along the sides of the ciliated
ridges and adovarian in the central region of each compartment. Contrac
tions of the oviduct change the configuration of the various compartments
tempor<,rily. causing fluids and spermatozoa to move from one compartment
to the next. The net result of these processes is to carry the luminal content
toward (he ovary before ovulation. These temporary oviductal compartments
provide the mecha'1ism by which spermatozoa may be transported toward
the fimbria. Current evidence indicates that the pattern of sperm transport
in women is probably similar to that of experimental animals.

The number of spermatozoa flushed from the rabbit oviduct has been
shown to be relatively constant regardless of whether 200 million or 20 mil
lion spermatozoa were inseminated into the vagina. In all species, the num
ber of spermatozoa that reaches the OViduct is relatively constant and repre
sents only a small percentage of those in the ejaculate.

The tubal isthmus may have a regulatory role in limiting the passage of
spermatoiOa to the ampulla and thus in preventing polyspermia. Oviduc'al
function is regulated by estrogen and progesterone which are responsib:e
for tubal secretion. ciliary activity' and muscular contraction~.

The prostaglandins, present in human seminal plasma and endometrium.
have been shown to be absorbed through the vaginal mucosa and to have a
marked effect on uterine and oviductal musculature. Two major groups of
prostaglandins have been recognized: the PGE and the PGF types. Prosta
glandins of the E series usually are present in larger quantities ;n the semen
thC>.'1 are the F type and exert an inhibitor;1 effect on the smooth muscle of
th -: uterus and oviduct. The PGFs stimulate uterine contractions and are
found predominantly in the endometrium.

Both prostaglandin F~u and E~ stimulate the nonpregnant human uterus In
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VlVO when given parenterally, with PGE2 being more potent than PGF20 ' In
vivo they are almost unaffected by the endocrine status of the organ (9). In
trauterine instillation of prostaglandin F20 also has been reported to be stim
ulatory whereas PGE2 was inhibitory. The reason for the discrepancy of the
effect of PGEs given IV and by instillation is not known.

The sensitivity of the human \lterus to prostagiandins reaches a peak in
midcycle. Postcoital administration of PGF20 to female monkeys increased
the number of spehnatozoa in the uterus and to a lesser degree in the ovi
ducts. Increased uterine contractility and enhanced passage of sperm
throug l

, the cervix may be responsible for this process.
PC: 'itimulates, whereas PGE2 inhibits tubal motility m VIVO. Coutinho

and \lala (9) have suggested that relaxation of the tubal isthmus induced by
seminal PGE2 is a prerequisite for sperm penetration into the tube. Thus,
human seminal prostaglandins absorbed through the vaginal mucosa may
playa role in the passive transport of sperm by altering uterine and tubal ac
tivity. Despite some recent data. the evidence is still inconclusive that prosta
glandin-deficient semen is associated with infertility.

HUMAN STUDIES

Settlage l'l at (41) investigated sperm migration m series of women sched
uled for sterilization, following artificial insemination with fresh high-quality
semen. After ~alpingectomy, sperm were recovered from the uterine con
tents and various segments of the oviduct. These studies showe~ that the
sperm were present ill the oviducts 5 min after insemmation. The total num
ber of oviductal sperm found related indirectly to the number of sperm in
the inseminate 15-45 min after insemmation, but not at later times. From
15-45 min after insemination, the ratios remained constant, indicating no
further increase in sperm numbers with increasing length of time from in
semination. Indeed, sperm numbers declined dramatically by 6 hr following
insemination. None were found in the one subject studied at 48 hr after in
semination. This indicated that the presence of identifiable sperm in the en
dometrial cavity was not a feature of early sperm transport in the human.
Studies in our laboratories have shown the accumulation of sperm m the en
dometrial gland of monkeys following normal mating. Such might be the
case in the human as well.

Croxatto et at (10) studicd the distribution of spermatozoa in the female
genital tract several hours after coitus at ovulation time. The number of
sperm recove;.::d showed a Wide range between 0 to 5000. From 1000 to
5000 spermatozoa were found in 38% of the endometrial cavities and in
10% of the oviducts examined. A strong correlation between the number of
spermatozoa recovered and the stage of the menstrual cycle was apparent.
During the follicular phase, the median for the endometrial cavity was 1397
spermatozoa, and for each oviduct, 138. During the luteal phase the corre
sponding values were 7 and I respectively.

Ahlgren et at (I) studied sperm transport in 3 fertile and 177 infertile
women. Each subject wa~ examined after coitus or artificial insemination for
the presence of sperm in the cervical mucus, uterine (avity (transcervical as
piration), and oviducts (laparoscopy or laparotomy). He found that the num-
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ber of sperm in cervical mucus and uterine cavity correlated well with that in
the oviducts and pouch of Douglas. The greatest number of progressively
motile sperm in all three locations was observed in the presence of a mature
follicle in the ovaries. A significant decrease in motile sperm population was
seen whpn ovaries contained corpora lutea.

Hc,wever. once the sperm reached the uterine cavity. their further progres
sion to the oviduct was not influenced by the stage of ovarian cycle. Ahlgren
showed further that, although sperm p-enetration in cervical mucus and uter
ine cavity occurred more frequently before ovulation, the presence of corpo
ra lutea did not totally prevent sperm entry into the mucus and uterine fun
dus. More recently, Ahlgren et al (1) were able to recover live sperm from
the uterus, oviduct and abdominal cavity of women 63-84 hr postcoitum.
They also observed that spermatozoa with normal morphology were more
common in the OViduct than in the ejaculate. The presence of sperm in the
uterus correlates directly with high sperm density of the cervical mucus ap
proximately 24 hr after coitus.

CONCLUSION

The pallem of sperm migration emerging from the studies reviewed above
suggests an intricate and dynamic process. These observations allow the for
mulation of a model whICh incorporates the available knowledge of the man
ner in which the sperm, ejaculated in the vagma, reach the distal portion of
the oviducts where fertilization is believed to occur.

At least three factors seem to be responsible for the surVival of sperm in
the vagina. whICh IS admittedly a ho~tile environment for them. These in
clude I) the coagulation of the ejaculate which protects spermatozoa from
the acid milieu of the vagina, 2) the coating of vagmal mucosa by cervical
mucus, which provides a barrier between the vaginal secrellon and the ejacu
late, 2nd 3) the buffering effect of the seminal plasma which temporarily al
ters the pH of the vagina from acid to alkaline.

Vaginal acidity. on the other hand. favors liquefaction of sperm LOagulum
which occurs only 5-15 min after ejaculation. thus allowing the seminal
plasma to exert its alkalinizing activity before sperm cells art: freed to come
into contact with the vaginal mucosa. Spermatozoa released from the semi
nal coagulum must, however. enter cervical mucus promptly (within 1-3 hr)
or they arc doomed to destruction.

From a functional point of view. the following properties may be ascribed
to the cervix and its secretions: 1) receptivity to sperm penetration at or
near ovulation and impedal1C<..~f entry at other times. 2) sperm reservoir, 3)
protection of sperm cells from tlte hostile environment of the vagina and
from being phagocytized. 4) supplementing the energy requirements of
sperm. 5) filtering effect. and 6) possible capacitation of sperm.

It is generally recognized that sperm rapidly enter normal midcycle cervi
cal mucus. Subsequent migration through the cervical canal is accomplished
principally by intrinsic motility. It may also be influenced by proteolytic ac
tivity of seminal plasma and sperm, phc::lanx formation due to the difference
in surface tension between semen and cervicz\ mucus. and the orientation of



FIG. 3-2. Sc.hematlc drawing repre~entll1g the current concept of sperm transport
through the cervix. Ob~ervc long mucus iilament~. ~perm penetration along the
molecular line of ~tram~ and aggregation of spermatoloa In the cr)<pb of the cer.ical
canal.
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strands of cervtCal mucin. The latter phenomenon may be responsible for
the storage of sperm in the cervical crypts. and their gradual release over an
extended period in the uterus and oviducts. Figure 3-2 represents this
process in a schematic manner. The mucus is a favorabie medium for sperm
survival. and probably provid<>s sperm cells with energy substances required
for their motilitv.

Two phases 'of ~perm transport are recognized: a rapid phase dunng
which the sperm reach the site of fertilization within 5 min and a slow, or
delayed phase, which supplies ~perm to the oviduct for at least 48 hr follow
ing a single coitus. The ,-ervix, endometrial glands, and the uterotubal june·
tion are reservOir sites of sperm colOnization during this phase.

Retention of sperm in the mucus also protects them from the phagocytes
within the female tract. Preovulatory cervical mucus contains very few. if any.
leukocytes. and those which ellter the mucus from the uterus and stromal
phagocytes are kept physically separate from sperm. The ovum has a limited
life generally believed not to exceed 6-8 hr (6). Because sperm do not
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FIG. 3-4. Schematic dra\\ing
depicting sperm tramport
through th<' uterus.
Contracted state. Sperm are
squeezed out of the uteru~

through the tubal ostium
Into the oviducts. Egress of
sperm through the cervix IS

blocked by cervical mucus

cous cervical mucus, the only aVenue of egress for the sperm is through the
tubal ostium into the oviduct.

The fallopian tube has the remarkable abilIty of conveying spermatozoa
and ova in opposite directions. Factors responsible for sperm transport
through the oviducts include I) tubal motility. 2) motion of cilia of the cells
of the er.dosalpillx. 3) circulation of tubal fluid. and 4) sperm motility.

The final result of these known and other unknown factors is dispersion of
sperm in the fallopian tube and their progression to the site of fertilization.

The model of sperm transport proposed here admittedly leaves many
questions unanswered. More human observations are required to confirm
the animal studies which form the basis of the suggested hypothesis.
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Spermicidal Agents:
Effectiveness~ Use~ and Testing

AQUlLESJ. SOBRERO

The desire to control conception is a universal human phenomenon, and
fragmentary knowledg~ of contraceptive means has existed in all major
cultures throughout the history of social development. Although contracep
tive practices are very old, knowledge of them is rather recent; in fact, the
major portion of the democratizing process ot contraception has occurred in
Western societies since the nineteenth century (35).

Spermicidal substances have been in use since pharaonic times, and form
part of the folklore of most cultures. Some, such as gum acacia, boric acid,
and ricinoleic acid, have survived the test of time, and may still be found in
some jellies and creams.

From the time of their discovery, spermatozoa were known to be killed by
many substances. Leeuwenhoek (47) observed that dilution with rain water
rendered dog spermatozoa motion;ess, and this was corroborated by
Spallanzani (76). Almost two centuries after Leeuwenhoek's observations,
K611iker noted (45), in the first scientific study on the subject, that organic
and inorganic salts were toxic to spermatozoa, ~nd that the immobilizing ef
fect of water could be reversed, and motility restored, by the immediate ad
dition of salt. De Quatrefages (66, 67) described the toxic effects of lead,
copper. and mercury salts. which found their way into contemporary contra
ception.

In more recent times, growing knowledge of cell biochemistry and of sper
matozoal metabolism has provided information about substances that inter
fere with the functional activity of this cell. This basic approach has been
paralleled by more or less empirical work aimed at finding substances with
high spermicidal activity that arc suitable for human use. In the latter con
text, the work of Baker (1-3) in the D30s, was outstanding both for its ap
plication cf scientific experimentati,')n to chemical contraception, and for its
success in determining the relative m vItro activity of a large number of com
pounds. Baker's research led to the widespread use of phenylmer~uric ace
tate, benzoate. and nitrate as the active principles of contraceptive prepara
tions (2).

The combination of basic and empirical research has given rise to certain
general considerations. Although the spermatozoon nucleus is in a resting
slage and the cell neither grows nor divides. it is metabolically active and
there is a high membrane permeability to a great variety of subStances. Also.
spermicidal substances act in different ways; some inhibit essential enzymes,
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others damage the cell membrane. Immobilization may be permanent or re
versible; thur as classified by Mann (53), some substances may be spermicid
al, whIle others are only spermiostatic-having the potential fo~ reversal in
the female genital tract as their concentration diminishes gradually-so that
a spermatozoon apparently dead m vltra may effect fertilization 17l VIVO.

SPERMICIDAL AGENTS

The large majority of spermicides fall into one of five categories with some
considerable overlap: electrolytes; sulphydryl-binding substances; bacteri
cides; surfactant agents; and enzyme inhibitors.

Electrolytes Changes in spermatozoal activity and metabolism associated with
changes in tonicity have been reviewed by Blackshaw and Emmens (11). Hy
pertonic solutions of 5% NaCl abolish spermatozoal motility and fructolysis.
This effect was used by Gamble (28) to prepare some jellies with high salt
content which were highly spermi, idal 17l vItro. Boric acid and tartaric acid
used in effervescent vaginal contra< c~ptives for foam production act in the
same manner but in a weak way.

Sulphydryl-binding compounds These compounds exert their inhibitory action
on cellular functions by sever(1.1 mechanisms. thus allowing their sub
classifir~tion Into oxidizing substances, mercaptide-forming compounds. and
alkylating compounds. The activity of oxidizing compounds such as hydro
gen peroxide and o-iodobenzoate probably depends on the oxidation of
S-H to S-S groups. The various hydroquinones studied by Baker (1) and
utilized in several spermicidal products until the late 1950s. belong to the
same group. The use of hydroqumones as spermicidal agents was aban
doned because of their potentially carcinogenic effect.

Mercaptide-forming compounds are heavy metals. described more than a
century ago by Kolliker (45). Organic salts of copper, mercury, and lead are
among the oldest known spermicides. A similar effect may be ascribed to
many metallo-organic- compounds (87), including phenylmercuric acetate.
the most successful and durable of the group. This most recently dethroned
spermicide potentially has the neurotoxic effect of chronically absorbed mer
CUI"" {Minamata disease).

Alkylc:.ting agents inhibit spermatozoal motility and metabolism. Iodo
acetate is an example of these. It also serves as an example of compounds
that may be listed in other categories; in this case, enzyme inhibitors. ill•.s
trating that a clear delineation among spermicidal compounds is not always
possible.

Bactericides From the work of Kolliker on spermatozoa and that of Erlich in
bacteriology, it v.;as reasoned that substances that were highly active
microbicidals would, like all disinfectants, act effectively against spermatozoa
and also protect against unwanted pregnancies and venereal diseases. A
large number of creams, ointments, vaginal suppositories. douche powders.
and solutions were made available by pharmaceutical entrepreneurs. Histori-
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cally they played an important role. Some of these compounds may still be
found in use in areas where governmental regulations are lax or nonexistent.

In modern contraceptive technology chloramine. benzethonium chloride.
chinosol. and phenylmercuric acetate are used. as previously mentioned. All
belong in this category and thus provide another example of the overlapping
of spenmcides into different categories.

Surfactant agents These are a large number of long-chain detergents and
soaps possessing spermicidal activity. Their effect is the irreversible loss of
motility and permanent disruption of the cell membrane. All surface-active
agf' 1ts-anionic. cationic. and nonionic compounds-exert a potent spermi
cidal effect in spite of their different membrane affinities. depending on their
electric charge. Different surface-active agents-air-lOst exclusively non
ionic-are the principal ingredients of mo~t currently available spermicidal
products. worldwide. The most frequently found is nonylphenoxypoly
ethoxyethanol. more commonly known as nonoxynol 9. One recently incor
porated 10 the long list is p-methanylphenylpolyoxyethylene (8.8) ether. or
TS-88. which is extremely potent lTl vztro (2i). Their effect depends on the
interaction of the agent with the lipoproteic membrane of the cell. increasing
permeability with disruption and subsequent leakage of cell components.
They affect not only the spermatozoal membrane. but also any bactena or
parasite present in the vagina. This effect is also exerted upon the cells
forming the vagmal mucosa. Because of the molecular structure of some of
these compounds it could be reasoned that surface-actlve agents would not
be absorbed by the \aginJ.l mucosa. However. the vaginal mucosa is an ex
tremely well-vascularized and active epithelium that. like the buccal mucosa.
to which it is histologically similar. absorbs many substances. As epithelial
dlsruptlor. takes place. the vaginal epithelium becomes increasingly thin. anc1
vagip..~1 . ',' .)lerance and irntation develop. It is possible. too. that a3 the epl
th~:;a! ~,,: lcture and thickness are affected. surface-active agents may pene
trat<. m 1 be absorbed into the submucosa. and from there be carried bv
blooc! and/or lymphatic capillanes mto the general circulation. where the}'
might exert some systemic effects not as yet Identified.

Enzyme inhibitors The effect of cyanide and carbon monoxide should be
mentioned. as both inhibit respiration by combining with cytochreme oxi
dase. Many enzyme inhibitors are spermiostatic rather than sperI.TIicidal.
Some do not have any effect on spermatozoal motility. but have proved ef
fective III VIVO

According to present knowledge. in order to penetrate an egg. the sper
matowon needs three acrosomal enzymes: hyaluronidase. which is responsi
ble for dispersing the cumulus oophorus; a not-well-charactenzed enz~me

called corona-penetrating enzyme (CPE); and acrosm. a trypsin-like neutral
proteinase. which permits the spermatozoa to traverse the zona pellucida
(Fig. 4-1).
Antih~aluronida~e compounds have been explored as contraceptives by

Beiler and Martm (4). Martin and Beiler (55). and Thompson et at (83).
Chang and Pincus (I i) reported on oral awl mtraperitoneal admmistration
of phosphorylated hesperidin in the rat. \\ Ith up to 80% inhibition of fertil-
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ization. Another hyaluronidase inhibitor is a hydroquinone sulfonic ::lcid
formaldehyde polymer, also known as 53 D!k which was originally studied
by Parkes et al (61).

Acrosin, or acrosomal proteinase, facilitates spermatozoal penetration
through the zona. Its presence in an inactive form (zymogen) in the
acrosome of a large number of species, including humans, ha~ been report
ed. The ~ossible utilization of spermatozoal enzyme inhibitors as contracep
tive agents has been suggested by Zaneveld et al (91).

More recently, joyt::e, Freund, and Peterson (39) repclted a series of ex
periments exploring the contraceptive act~vity of acrosin and hyaLlronidase
inhibito."s in th~ rabbit. These investigators studied two acrosin inhibitors:
TLCK (N-a-p-tosyl-L-Iysine chloromethylketone Hel) and NPGB (p-nitro
pheny!-p-guanidinobenzoate) and two hyaluronidase inhibitors, compounds
53 ;)!k and phosphorylated hesperidin, already mentioned. The four com
pounds were administered intravaginally in a contra.:eptive, inactive lubricat-

FIG. 4-1. Contraceptive action of sperm enzyme
inhibitors. (Zaneveld LJD: In Hafez ESE (ed): Human
Semen and Fertility Regulation in Men. St. Louis, CV
Mosby, 1976)



TABLE 4-1. Partial List of Chemicals Used as Spermicidal Compounds'

Alkylphenoxypolyethoxyethanol
Aluminum perlaclate
Benzalkonium chloride
Benzethonium chlonde
Boric acid
Cethyl alcohol
Cethylpyridynium bromide
Chloramine
Cuprein lactate
p-dlisobulylphc noxypolyetho>:yethanol (Octoxynol CJ)
Dimethylaminoacetic acid
Dioclyl sodium sulfosuccinate
Dodecaethylene glycol monolaurate
Dodecylamidochlorobenzylate
Hexylresorcinol
Lactic acid
Laureth 10S

p-methanylphtmylpolyoxyethylene (8.8) ether(Menfegol) (TS-88)
Methoxypolyoxyethyleneglycol 550 laurate
MethylbenzelJ10nium chloride
Nicotinic acid
Nonylphenoxypolyethoxyelhanol (Nonoxynol 9)
OXYGuinoline sulfate (Cilinosol)
Phenylmercuric acetate (PMA), borate. nitrate
Polyethyleneglycol of mOl1oisoclylphenol ethElr
Polysaccharide-polysulfuric acid ester
Ricinoleic acid
Sodium borate
Sodium dichlorosulfamidobenzoate
Sodium lauryl sulfate
p-sulfondic.-hloroaminobenzoic acid
Tartanc acid
p-triisopropylphenoxypolyethoxyethallol
Zinc phenolsulfate

\!~\

~

*The in vitro spermicidal potency of these compounds varies greatly. The possible cpronic systemic toxicity of
these chemicals as they are absorbed by the vaginal mu~osa ha3 not been established. Recommendations for
the withdrawal of some of these compounds. such as the quaternary ammonium salts, phenol. boron. and
mercury-releasing compounds are being considered.

(Belsky R: Population Reports. Series H. No.3, The George Washington University Medical Center, 1975
Bennet JP: Chemical Contraception. New York. Columbia University Press. 1974
Garcia CR, Rosenfeld DL: Human Fertility: The Regulation of Reproduction. Philadelphia. F A Davis Company,

1977
Kleinman RL (ed): IPPF Medical Handbook, Part 1, Contraception, 2nd ed. London, International Planned

Parenthood Federation, 1964
Rudel HW, Kincl FA. Henzl MR: Birth Control. Contraception and Abortion. Now York, ThI3 Macmillan Company,

1973)
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ing jelly, at concentrations not affecting spennatozoal motility and survival.
Phosphorylated hesperidin inhibited fertilization in 79% of the animals; 53
D/k. 100%; NPGB. 98%; and TLCF. 100% at a dose of 200 ILg/ml. The con
trols. Hr-ing jelly alone. did not experience diminution of fertilization. The
same effect ofTLCK was reported by Zanevdd (89) but at a dose of 3 mg/ml.

Because some of the spennatozc<!l enzymes are apparently specific and
not present elsewhere in the body, this group of substances should receive
more attention by academic and' ,'lstrial researchers interested in topital
contraception. It is pertinent t'J ,ote that tr.ere are species differences
among these enzymes and zymogens.

A list of spermicidal compounds found in commercial vaginal contra
ceptives is given in Table 4-1.

Vaginal spermicides or topical contraceptives consist of two components:
the active ingredient. or spermicide. and a base. usually inert. the purpose of
which is to carry the spermicide and hold it in the vagina and against the
cervix. The base. however. has some contraceptive action of its own as it in
terferes with the direct contact of the semen a:1d the spermatozoa with the
cervl~al mucus.

There are several phannaceutical modalities currently available for deliver
ing spennicidal agents into the vagina: jellies. creams. pastes. foams. suppos
itories (also called pessaries or vagitories). effervescent tablets and supposi
tories. and biodegradable or soluble films or carriers.

Vaginal spermicides offer several practical advantages and a number of
disadvantages that limit their popularity. Among their disadvantages are that
their dispensers or packages are bulky and conspicuous; that they require a
number ()f immediate precoital maneuvers and handling of the genitals
which. in some users. produces embarrassment; and that. together with part
of the ejaculate and some female secretions. they are eliminated onto the
perineum with considerable and sometimes unacceptable messiness. Possibly
the most important obstacle to their diffusion and widespread utilization is
that they are not a clinical or professional-oriented method; thus, until very
recently, all organized family-planning programs and clinics actively discred
ited them. forgetting that. for many potential users. the imminence of coitus
and the fear of its possible reproductive consequences are the only stimuli
sufficiently intense to arouse interest in contrat:eption. Also. family-planning
clinics and centers are not avaIlable everywhere. and many women are not
willing to admit their sexual activity publicly. nor are they willing to be ex
amined genitally in the absence of a major health problem. Finally. vaginal
contraceptive products are of iimited popularity be.:ause they offer less con
traceptive pmtection. Available data on the clinical effectiveness of these
contraceptive products are given in Table 4-2. The following lists give the
indications and contraindications for topical chemical contraception (75).

Indications

Adjuvant to mechanic2.l method (diaphragm. condom)
Adjuvant to calendar rhythm method
Adjuvant to IUD during fertile period

(continued on p. 56)
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TABLE 4·2. Clinical Effectiveness of Vaginal Chemical Contraceptives Used Alone

USA 23.1

PLlerto RIco ::16.09

Creams USA 9.06
USA 6.19

Foams USA 1.75

USA 3.14

USA 3.98

USA 7.53
England 16.6
USA 27.9
USA 28.3·

Puerto Rico 29.25

TYPE OF METHOD

Jellies

PLACE

USA
USA

FAILURE RATE
(PEARL INDEX)

7.75
20.99
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Adjuvant to hormonal contraceptives at start of the first medication cycle
or when 2 or more tablets have been missed

Temporary or transient method prescribed before sexual relations are ini
tiated, before a sYl>temic method can be started or IUD inserted

Low fertility or presumed infertility of woman unable or unwilling to use a
mechanical method

Casual sexual encounter or infrequent intercourse

Contraindications

Absolute
Necessity for a method of high efL"ectiveness for health, personal, or social

reasons
Disruption or in~erruptionof sexual foreplay precluding sexual interest

and/or expression
Aesthetic unacceptability to either partner
Allergy to spermicidal preparations
Chronic local allergy, genital contact dermatitis, eczema genitalis, genital

psoriasis, and other genital dermatoses
Relative

Interruption of sexual foreplay interfering with sexual expression
High fertility
Dyspareunia
Vaginismus

Temporary
Acute or subacute vulvovaginitis of any cause, treated or untreated
Pruritus genit:::tlis
Herpes gecitaiis

Jellies and gels offer greater lubrication but, in general, are aesthetically
less acceptable than others because of excess leakage after coitus. Creams
are usually less lubricating and less messy, as they seem to adhere better to
the mucosa of ~;e vagina and cervix. Foam.. consist of a concentrate with an
oil-water inert base in which the spermicidal agent is dissolved. They are
packed under pressure in a container with a liquefied gas as a propellant.
The concentrate is released as a foam. In foam, a colloid forms the opposite
of an aerosol. The gas forms the internal phase of the colloid while the fluid
forms the external phase, i.e., the walls of the bubbles. Foams have good ca
paciiy for adhering to the vagina and cervix and have the advantage of re
maining longer in the vagina than others. Furthermore, while the bulk of the
vehicle in jellies and creams is water and other fluids and solids, the largest
proportion of vehicle in foams is gas, which is eliminated inconspicuously
from the vagina. Consequently, foams are less messy, have less leakage, and
are aesthetically more acceptat-:~.

Despite these theoretical advar.tages, in the Growth of American Families
series, foam alone-the only topical contraceptive whose use was inquired
about specifically-showed a very low acceptability to married white women
between 1965 and 1975 (Tables 4-3, 4-4).

Most of these products have excellent shelf lives when properly stored.
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TABLE 4-3. Contraceptive Methods Used by Married White Women, U.S, 1965, 1970, 1C73 &.
1975

METHOD 1965 1970 1973 1975

Using contraception 66.5 67.6 729 79.0
Not using contraception 33.5 324 27.1 21.0
All users 100.0 100.0 100.0 100.0
(Jral C'ol"traceptives 28.4 35.4 35.5 34.3
!UD 1.1 7.5 9.5 87
D;~nro.gm 10.5 57 4.0 3.9
Condom 22.0 14.8 15.1 10.9
Withdrawal 4.0 2.3 2.3 2.0
Foam 3.1 66 5.3 3.6

Rhythm 11.5 7.1 4.0 2.8
Douche 3.4 2.3 0.5 0.4
Other 71 4.3 1.7 2.2
Wife sterilized 4.7 68 10.8 16.3
Husband sterilized 4.1 7.2 11.2 15.0

(Modified from Westoff CF, Jones EF: Fam Plann Perspect 9:153, 1977)

TASLE 4-4. Contraceptive Methods Used by White Women According to Duration of Marriage,
U.S, 1975

YEARS OF MARRIAGE

METHOD <5 5-9 10-14 15-19 20-24

All using contro.ception 71.3 76.0 85.9 85.9 79.5
Not uSing contraception 28.7 23.3 14.1 14.1 20.5
All users 100.0 100.0 100.0 1000 100.0
Oral contraceptives 64.8 386 25.2 15.8 10.4

~.IUD 8.1 14.5 9.0 5.1 3.8 .;
Diaphragm 4.3 3.3 1.7 40 7.5
Condom 12.0 11.7 88 9.5 12.6
Withdrawal 1.8 17 1.1 3.4 2.5
Foam 3.4 4.6 4.4 2.9 1.9

Rhythm 1.8 2.2 3.5 4.0 3.1
l)ouche 0.4 0.2 0.4 0.6 0.6
Other 2.0 1.5 2.6 3.2 1.9
Wife stenlized 0.8 11.7 20.6 27.8 30.2
Husband stenllzed 0.7 10.0 22.7 23.8 25.5

(Modified from Westoff CF, Jones EF: Fam Plann Perspect 9:153,1977).

They need not be refrigerated and should never be frozen. They should be
kept tightly closed and stored at ordinary room temperature. At the Marga
ret S~nger Research Bureau, the same samples of contraceptive jellies,
creams and suppositories, whose tests of spermicidal activity m vitro were re
ported by MacLeod et al (51), were again tested in 1970 and 1972 using the
same methodology. During the 12 and 14 intervening years, the containers
were kept tightly closed and stored at room temperature. No changes in
spermicidal activity m VItro were found in any of the products tested by the
three dilution tests used (14, 33, 51, 58, 60, 74). The mean spermicidal
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values obtained, against ten or more semen specimens of excellent quality,
were S0 clcse to the original values that tests of statistical significance were
considered superfluous (Sobrero and Copeland, unpublished). The contribu
tion of vaginal topical spermicides to the control of sexually transmissible
diseases (STD) is being investigated. Laboratory studies indicate that vaginal
spennicides are effective against Neissma gonorrhoeae, Treponema pallidum,
Trichomonas vaginat"5, Candida albzcans and Herpes simplex II virus (See Chap.
17) (12, 19-21,46, 71,72, 79). Should clinical studies support these find
ings, an important step will have been made towards controlling the spread
of STD.

TESTING

The regulations governing the testing and approval of pharmaceutical prepa
rations in the United States are very stringent. Currently, the FDA regula
tions for evaluation and approvai of preparations for vaginal use are being
revised by the FDA Advisory Committee (see Chap. 22). In general, the ba
sic FDA requirements are that a product be harmless and effective. The
hannlessness of a chemical vaginal contraceptive must be well estabiished
before any clinical testing can he undertaken.

Vagir.al spennicides are tested in the laboratory for their spermicidal activ
ity zn vitro, and more recently, though still experimentally, for the:r inhibi
tion of fertilization by the enzyme inhibitors. They are also tested in labora
tory animals for toxicity and vaginal tolerance, and in humans for vaginal
tolerance, aesthetic acceptability, and clinical effectiveness.

Basically, the FDA evaluation procedure starts with formula evaluation.
The manufacturers are requested to submit the complete formula of the pro
spective product. The phannacologic and toxicologic properties of the ingre
dients, as well as possible ingredient interaction are thoroughly investigated,
with special attention given to possible irritating, toxic, carcinogenic or mu
tagenic effects. Results of acute and chronic toxicologic studies, on at least
two species of laboratory animals, must also be submitted in an effort to
learn of any potential undesirable effects of long-term usage.

Test for Spermicidal Action In Vitro Currently the accepted test for in vitro lab
oratory evaluation of spennicidal activity, for screening pure active ingredi
ents and, equally important, for the quality control of pharmaceutical prod
ucts, is the time required to stop spermatozoal motion, irreversibly, at
different isotonic dilutions. Descriptions of the ct:rrent techniques in use for
the evaluation of spermicidal activity in vitro, i.e., Brown and Gamble, Sander
and Cramer, and Mende and Berliner tests, and the IPPF Agreed Test for
Total Spermicidal Power, are, however, beyond the scope of this review. The
main objective of in vitro evaluation of spennicidal capacity is to assess the
rapidity and efficiency of this action (See Chap. 23) (2, 14, 3~, 43, 49, 51,
58, 70, 73, 74).

In the future, however, zn vivo experimental studies could be used to de
tennine the antifertility effect of acrosomal enzyme inhibitors or other en
zyme inhibitors on rana pipiens (32), macaca arctoides (90), or the rabbit (31,
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36, 39). In vitro fertilization studies may also be performed to test the fertil
izing ability of human spermatozoa previously subjected to these compounds
(77). Eggs from hamsters or other suitable mammals can be used in the lab
oratory to screen and evaluate the potential effectiveness of vaginal contra
ceptive products containing acrosomal enzyme inhibitors, before human
evaluation is <ittempted, and also as a means of quality control.

The physical properties of the formulation must also b~ evaluated because
its acceptability and, to some degree, its effectiveness, depends on them, e.g..
spreading and adhering capacity over vaginal mucosa, persistence, etc. Con
lrol of the physical properties of jellies and creams ha~ been a problem for
both investigators and manufacturers because there is no entirely satisfacto
ry way to measure their viscosity and adhesive capacity, although many pro
cedures have been tried. The phy~ical characteristics of the preparation
should include the following: it should readily mix and dissolve in water or
saline, it should spread and adhere readily to the vaginal mucosa, and it
should produce no discoloration or staming of skin or clothing. Previously,
most investigators required only that the product mixed readily in saline at
room temperature.

No test has yet been devised to measure the physical properties of suppos
itories and nonfoaming inserts. The only criterion applIed in our laboratory
was that one dose unit would melt or dissolve completely, without shaking,
when allowed to stand for 30 min in 10 ml of saline at body temperature.

Regarding effervescent vaginal tablets, suppositories, or inserts, a foaming
vaginal spermicide in our laboratory was immersed in 10 ml of saline at
body temperature. Recordings wer~ made of the roaming time. dissolving
time without shaking, volume and type of foam at 5 min, maximum foaming
time and volume, uniformity of the foam. bubble size. wetness, staying time,
and weight of the dry residue after the supern2.tant was removed. The sper
micidal evaluation of the supernatant solution was carried by the standard
dilu!.;on tests. The solid residue should be less than 10% of the initial
weight of the tested unit.

Tests for Spennicidal Action In Vivo Tests for animal vaginal tolerance have
also been standardized, and the rabbit has been the most suitable and uni
ver~ally available laboratory ammal for this purpose. The vagina of this
mammal is slightly more sensitive to chemicals and foreign bodies than the
human vagina, which makes it very practical for use in animal screening tests
(23). Zaneveld et al report on the suitability of the macaca arctouks for this
type of testing (see Chap. 24).

Tests for human vaginal tolerance have been designed to assess the poten
tial local irritation effect of a given pharmaceutical product for vaginal use
and its aesthetic acceptability by human subjects. The only existing, carefully
programmed evaluatiOG for human vaginal tolerance of contraceptive prod
ucts is the one established by Stone (78). The first in this series of tests is
the szngle dose test. The woman's reactions are noted after 10 and 30 min, as
are the physical characteristics of the preparation within the vagina. Objec
tive observations, such as its distribution, adherence to the vaginal wall, cov
ering of the cervix uteri, and leakage, are noted and subjective experiences,
such as bur~il1g and itching, are recorded. Provided the single dose test is
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satisfactory, the product is tested for a period of seven daily doses, with ex
aminations befon: starting, twice during the testing period, and finally, 011

the 8th day, within 12 hr of the finai dose. The same objective and subjec
tive variables are recorded. This is known as the 8-day tpst.

The last in this series is the 21-day test, in which each woman is asked to ap
ply a daily dose of the preparation for 21 conseC:ltive days, which is the sche
matic nonbleeding time of a men:,trual cycle. Examinations are per
formed before starting the test period, twice weekly during it, and finally with
in 48 hr after the last application. Vaginal and cervical cytology smears are
taken at the first and last examinations. Again, all signs and symptoms are re
corded, including any reaction by the sexual partner. If intercourse h3s taken
place. a thorough search for spermatozoa in the cervical mucus is made.

A test of a preparation's ability to stop spermatozoa in VlVO has also been
devised and has been utilized occasionally (13, 18,33.38,41.73,74). How
ever. the postcoital evaluation, a., a way to predict possible contraceptive ef
fectiveness, has not proved valid because the available results of studi,?s on
postcoital tests and actual clinical effectiveness of the same preparation, are
quite dissimilar. In our experience, 32 postcoital tests were performed
under almost ideal physiologic conditions at the most suitable times in the
menstrual cycles of 22 volunteer women. The women were selected because
they presented several excellent postcoital tests in the absence of contracep
tive vaginal preparations and were members of a stable marital relationship.
In 29 instances, no spermatozoa were found in the examination of over 40
HPF; in two instances, only one motile spermatozoon was found waving its
tail, but with no forward n~otion in over 40 HPF; and in one case, three
spel matozoa were found. again with motility rated at almost zero in the
endocervical mucus ~pecimcn. Yet the Pearl Index (see Effectiveness), in the
actual field study of the same foam in the same clinical setting, gave a fail
ure rate of 27.9 per hundred-women-years (HWY) (73). More recently, stud
ie., by Brehm and Albrecht (13) and Stone and Cardinale (79), evaluated a
\'~ginal suppository using a similar methodology and the actual field perfor
i~.•. ICe of the same product (see Chap. 14). Their results make clear that the
p·.)st• .:Jital test, cv~n disregarding the dificulties of finding adequate volun-
..:.:1 ~t bjects. lhe high costs, and the cumbersome ethical and technical
Y .,' ., th: '. need to he satisfied, is of no value in vaginal contraceptive

{·valuatwn.
Hore recently, Greenslade et al (31, 3~). McConnell (49), Homm et al (36),

and Zaneveld et al (see Chap. 24), have reported on the use of the rabbit,
the rana pipu:ns, and the stumptailed m;caque to evaluate the antifertility ca
pacity of vaginal preparations In vivo before subjecting- them to the true test
of effectiveness, contraceptive perf0rmance in field trials.

EFFECfIVENESS

There are gre~t variations in the reported rates of effectiveness of presently
available contraceptives (see Table 1-4). The best rates are shown in clinical
studies using careful patient selection by the investigative team, reinforce
ment of instructions for correct use, and countering of weakening motiva-
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tion. Thus the results of most clinical studies tend to be better than the ac
tual performance of any given method in general use, in which the method
is more subject to human frailty. Currently available data for vaginal contra
ceptive preparations are listed in Table 4-2.

The effectiveness of a contraceptive method-its capacity to prevent
unwanted pregnancies-has traditionally been expressed according to the
Pearl Index (62), that is, the number of pregnancies per HWY of exposure
while using the contraceptive method under study. The Pearl Index, howev
er. is frequently misinterpreted beC?llse of the difficulty inherent in the ':on
cept of number of events per HWY. But the main proh'em with the Pearl
Index is that the number of pregnancies which occur eacn month, in a given
field study, is a fraction of the number of patients still active in the study
until that month. so that different Pearl Index values are obtained for stud
ies of different average length.

The failure rate per HWY does not indicate. as is frequently assumed, a
percentage failure. Thus. a Pearl Index of 10 indicates 10 accidental preg
nancies per HWY, which would mean 2.5 accidental pregnancies during the
reproductive: lifetime of an average woman.

The Pearl Index formula is stated as follows:

F '1 Number of pregnancies X 1°_00al ure rate = -=-....------,~.......,1=---- -,
Total months of exposure

The numerator must include every known conception. regardless of out
come. The denominator (total months of exposure) is obtained by sub
tracting from the study period all those months during which there was no
exposure. That is. during which conception was not possible because of sep
aration. inness, etc. By convention, 10 months are deducted for a full-term
pregnancy, 4 months for an abortion.

Patients in a study project of a cont:-aceptive method may be lost to fol
low-up for a variety of reasons. Some reasons, such as accidental pregnancy
or intolerable side effects, are directly related to the efficacy and safety of
the method; but others, such as stopping for a planned pregnancy or moving
Ollt of town, are not necessarily related. The efficacy of the method under
study is indicated by the rate at which women drop out because of accidental
pregnancy after an interval of time in the study, and the safety of the meth
od is indicated by the rate at which women drop out because of undesirable
side effects. It is therefore important to consider all the dropouts in order to
assess the value of the method. The Pearl Index has the disadvantage of not
considering the monthly risk of the particular events that occur in a contra
ceptive clinical study. These reservations have been answered by the use of a
Inodified "life-table" approach. The multiple-decrement life-table method, intro
duced by Potter (63-65) for contraceptive evaluation was most successfully
used by Tietze (80) for the evaluation of clinical studies of intrauterine con
traceptive devices. This statistical evaluation of a contraceptive clinical per
formance has not yet been used widely and only one clinical study of vaginal
spermicides evaluated by this method has been published (81) (Table 4-2).
This appt oach, while more statistically sophisticated than others, requires
rather cOl'1plex calculations. and thus has not gained the popularity it
deserves. A life-table analysIS specifically considers the size of the decreasing
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population at risk, and it presents. in a tabular form, the probability that
each of several recorded types of events will occur at each month of expo
sure; that is, the probability not only of accidental pregnancy (failure rate)
but also of discontinuance of the method (drop out rate) for various side ef
fects (relevant reasons) or because of nonre{f"oant reasons. such as the desire to
achieve pregnancy, moving away. etc. It further provides an estimat" :>f the
percentage of women continuing in the study (cont17l1latlOn rate). and with it,
an estimate of the contraceptive efficacy expressed as the cumulative per
centage of women protected.

The data of the 1971 National Fertility Study (85), analyzed by the life
table procedure, show that young women in the United States had accidental
unwanted pregnancie~ more often than older women, that 26% of couples
failed in the first year to delay a pregnancy they would have preferred to
have later. and that 14% failed to prevent a pregnancy that was never in
tended. Only 65% of those couples who did not intend to have additional
children were successful in avoiding pregnancy after five years of contracep
tiv~ use; Catholics and the young showed the largest percentage of failures,
These figures emphasize the need for c(,;1tinuing follow-up of users of con
traception. relleration of instructions, change of method if necessary, and in
formation about the availabilitv of male and female sterilization and about
elective pregnancy interruptio~. as a backup method, at a medically oppor
tune time.

In the field of fertility regulation, looked at [rom a worldwide perspective,
an important factor is the abIlity to recognize, in different populations dnd in
different cultural settings, the risk-to-benefit ratio of protecting a population
from unchecked and unwanted fcrtilitY-WIl:~ its multifaceted personal. med
ical, familial. ethical. and social ills-the potentiall) deleteriom side effects
of a given contraceptive. In this difficult process of establishing the nght
ratio for the local. social. and individual health realities, special care should
be taken to make sure that the fonner (risk) is nat blown out of proportion,
while the latter (benefit) is not devoid of all social ~ontent.

No study has as )et been made that deITIonstra~es a clear and positive cor
relation between laboratory tests results for spermicidal activity and contra
cepti"e effectiveness in clinical use for a series of vaginal contraceptive prod
ucts. Nor are results of comparative c1mical studies of rlifferent formulations
available that have been obtained by usi!l~ i·le~tical research protocols in
different cultural settings. and anaiyzed by ~hc lilultiple-decn'ment Jif(:-tahk
method.
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Condoms: Manufac''-uring
Perspectives and Use

JOliNJ. QUI/\-.'V

Questions :l.iJout rl (' c, ';' \. .'( .nlv raised in the international familv-
pianning commlll,,'" . " 'u.~' primarily of concem to progra~s
in the le5s-clevclp!,,· '.'.''1 . t 1? uutset. it would be useful to consider
briefly the Ius tory . " .' .0' .l" C mt:thod.

Condoms mad·.. it;:). .11: rr.at~I ~a; O' ,mother have existed for centuries
and have been t.:1led '!: spi'e of lonsiderable Imperfections during most of
th " time. Tl'erl' arc liun.cru'IS refer-:nn'<; to condoms as contraceptives in

hlf'l'--ltUrc of 1:1e -:::ghteenth century. Their widespread use began in the
after lhe :'>1~ro,;uction of vulcanized rubber. Bv the 1860s and 1870s,

ms w\.re SL) \\'ldcly kno;, 1 and used in the U~ited States that oppo
.: wer~ cam~,)lgnin~ for l eir legal suppression. Condoms were also

: 11,(m in Europe at thaI time, particularly in England. This crepe rubber
. ( let began to be replaced in the 1030s by the early modern condoms,

q.muuclured by dipping forms into a bath of liquid latex. This process pro-
d,l( eo a much supenor product in all respects and also facilitated greater
\ olume production. Condom usc expanded rapidly thci'eafter.

Condoms manufactured from sheep ceca are preferred by some users, but
they account for a relatively insignificant percentage of condom use, and
therefore will not be discussed in this chapter. The unsuccessful experiments
with plastic condoms will also be omitted, and onl} rubber condoms will be
considered.

The ~xte:1t to which condoms and other barrier methods of contraception
contributecl to the fertilitv dec!ines of the industrialized countries is a matter
of surmise, but it is I..no~!1 that motivation alone does not prevent pregnan
cy. Widespread abstinence seems unlikely, and it is doubtful that coitus in
terruptus, being diametrically opposed '0 the thrust of masculine instinct,
could have been wiJely preferred to available contraceptives in most
countries. The extent to which condoms have been used as contraceptives or
as di<;ease prophylactics is also uncertain, but they would function as con
traceptives in either case.

As late as the 1940s, condom quality remained uneven, because of the
varying skills or integrity of different manufacturers, and becaust? quality
control techniques ....'ere at an early stage of development. Uncioubtedly,
many males were il1troduced to the condom at that time through military is
sue. Like Coca-Cola, condoms followed the troops throughout the world.
While condoms were not unknown 111 less-developed countries prior to the
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1940s, exports to those countries increased significantly thereafter, and
some local manufacturing began. Prodl1cers generally employed a laborious
hand-dipping method, a system also common in industrialized countries at
that time, where many small manufacturers existed.

Following World War II, many of the affiuent, consumer-oriented societies
began to expand official programs for consumer rpotection. In the United
States, the FDA, having had jurisdiction over the quality of contraceptive de
vices since 1938, established a formal program of surveillance a•. ::1 testing in
1949 (2), Swedep adopted its first regulations in 1951 (7) followed by Japan
in 1952 (6) and BrItain in 1964 (9). The British Standard is nongovernmen
tal and voluntary. but the :nark of approval has been essential for significant
sales in the United Kingdom. A number of other countries also adopted
quality standards for cOlldoms. Most of these standards have been subse
quently revised and made more stringent.

The establishment of such standards has had a profound effect on the
condom industrv. Compliance requiled increasingly sophisticated techniques
and e!cboratc controls WhICh, ir. turn, required greater capital investment
and larger sales volume. M;m:' small manufacturers went out of business or
merged into larger. autom311~d facilities. Those gaining early dominance
tended to be conservative with respect to product development and the
opening of new distribution cpannels. Others rehed on greater Oexibility and
innovation. To comp<:te in major markels, all found it necessary to pay close
attention to the control and improvement of quality, for both official and
consumer acceptance reasons.

CONDOM QUALITY AND CONDOM STANDARDS

The interest in condom standards is expressed by the fal.lily-planning com
munity in three main questions: )) Do the standard tests now in use actually
measure condom quality so as to assure a certain level of method effect
iveness? 2) How well can the condoms meeting these standards withstand lo
cal climatic and other conditions? 3) Do st~ndard quality criteria unnecessar
ily rule out reasonably effective condoms which would be more acceptable to
users? None of these questions can be answered definitively here, but useful
information and perspective might be provided.

Standards agencies test condoms for two qualities: freedom from holes
and strength. The test for holes usually consists of filling the condom with
300 ml of water and inspecting it for leaks. Some standards require that it be
rolled on blotting paper to reveal leaks. These standards specify an accept
able number of condoms with holes, depending upon sample size. These de
fect allowances vary cor.siderably, from 1.33% under the Swedish Standard
to a range of 0.2%-0.7%, depending upon sampiing scheme and size. un
.der the standard of the U.S. General Services Administration (GSA) (5).
Other natirmal standards employing this test fall betwef'n the Swedish re
quirement a:1d the most stringent GSA requirement. The Japanese standard
does not deal with numbers of holes. It requi,es an electrical test using a
1% NaCI solution inside and outside the condom, in \'lhich the condom wall
must have a resislance of not less than 200,000 ohm,;.
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Very thin holes, called pinholes, mav be formed in the latex film during
manufacture. To ascertain that their pror'ucts will meet applicable standards.
m,mufacturers normally test every condom on an electronic machine which
automatically rejects units with holes. The Hungarian Standard (4) and the
GSA Standard requzre 100% electronic testing by m;mufacturers ,his re
quirement might tend to inhibit technological progress. Rather thar. simply
establishing a minimum acceptable quality level, it prescribes how that level
is to be achieved or assured by the manufacturer.

Freedom from pinholes has long bew questioned as a factor in assuring
contraceptive efficacy. A body of opinion holds that this re-quirement was in
tended to prevent the passag.: or disease organisms, and that sperm could
not pass through these holes in sufficient numbers for a significant probabil
ity of conception. If this is thoe case, the relevant question is whether
pinholes are a cause of condom rupiure. and under what conditions. To es
tablish that pinholes cause condoms to 0urst under the standard tests for
strength would not necessarily settle this issue.

The validity of the Arength tests for predicting condom performance il>
also quest::)ned. Condom strength is tested by the various standards agen
cies in one of two ways. before and after artificially accelerated aging: by de
termining whether the condom will break when inflated with a specified vol
ume of air, or by stretching a specimen em from the condom to measure
tensile strength and elongation at break. The air-inflation test is used in the
Scandinavian countries, while tensile strength and elongation are tested
under the British, Hungarian, Japanese, and GSA standards. An intense con
ti'Oversy continues between the advocates of these two testing methods. par
ticulariy in the deliberations 'Jf the Technical Committee (TC 157) of the In
ternational Standards Organization, whic!": is attempting to draft an
international condom standard.

The advocates of air inflation argue th;:t this method tests the whole con
dom. rather than only the small section that is cut from the condom for the
tensile and elongation test. Those advocating the latter. point to a number
of variables which thev claim make the results of the air-inflation test
unreliable. For example: they argue that test results are significantly affected
by a l>light change in the shc::pe of a condom, wall thickn( 'is, rate of inflation,
and other factors. The tensile and elongation test uses a ~ ':mdard specimen
cut from all tested cOl.doms, wall thickness is factored into the calculation of
results, and the tests are performed with precise uniformity on a very accu
rate machine. The air inflation advocates nevertheless object that it does not
test the integr:ty of the entire condom.

This controve:-sy. which is necessarily oversimplified here. tends to ob
scure a more important question concerning the practical relevance of either
of these tests. Their purpose is to iest the quality of the 1ubbi:r film. but it
may be q;..;estioned whether stretchability is the only or main attribute of
strength in use. All other fdctors remaining constant, could the thickness of
a ruhber film he reduced to a point where it would withstand the required
air inflation or stretch. but be too fragile for effective use as a contraceptive?
Can the shape or texture of a condom improve or din:inish its servICeability?

Theoretically, it should be possible to verify test results in actual product
use. Estimates of method effc~tivpness of the condom. based on studies of
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varying scope and sophistication. report Sl)me percentage of method failure.
One difficulty is exclusion of d.ny dar lag ~ that rnig!H have occurred to the
product fr'Jm causes other than norm..... : u~c. Such difTiculties !:ould never be
eliminated in survey research. and pe;-f~ctly controlkd research employing
or simulating actual use could be difficult to design. Nevertheless. even if
method failure could be clearly isolated and shown to occur in some approx
imate percentage of cases. it would not necessarily be possible to say that
the standard test and required performance level predicted this. It might be
found that two groups of condoms of diherent types or manufacture,
samples of which had performed comparably in standard tests. performed
quite differently in actual use.

It is simply this gap in our curren, ability to identify and measure method
effectiveness and its causes that has I dised questions about the existing stan
dards. Condoms produced to these standards have been found to be highly
efficacious and to compare favorably, all things considered, with any other
method. They are used with success and satisfat:tion by millions of
consumers. Of course, e:~pectations of condom performance may differ in
different cultures.

Beyond original :;uality assurance, concern has been expressed about the
shelf life of condoms under local climatic conditions. Family-planning pro
gram administrators have asked for a determination of condom shelf life so
that an expiration date could be used. Condom shelf life is determined by a
number of variable factors. ho-.I:ever. according to specific conditions of han
dling and storage. Even in areas with identical climatic conditions, storage
facilities and other factor" may differ greatly.

In countries with a temperate range of climate, conservative estimates of
condom shelf life are generally tp:-ee to five years, assuming favorable stor
age conditions. However. condoms as old as nine or ten years have met
standard requirements when tested. Deterioration of vulcanized rubber is ac
celerated at higher temperatures and by exposure to humidity, light. oxygen.
ozone, and certain deleterious substances. Deformation also contributes to
deterioration, anu rubber articles should be stored in a relaxed condition,
without pressure Oi' tension. Detoiled guidelines for the storage of vulca
nized rubber articles are publish-.J by the Ynternational Standards Organiza
tion (II) and other agencies.

It might be asked why extensive research has not been conduCl.:'d to mea
sure the rate of condom deterioration under vari?d actual storag'~ condi
tions, including all known variable~. as opposed to accelerated aging tests in
laboratories usmg temperature alone. The answer is that in the I.:ommercial
distribution of condoms, shelf life is rarely a practical problem. Any comp~,

tent businessmar' maintaim the smallest possible in 'Ientory in relation t(
sales volume, provides as favorable storage conditions as he can, and care:·
fully rotates his steck. If goods do not move steadily through the system. th '"
business will be abandoned as unprofitab:e. long before shelf life becomes a
c:,use for concern.

Commercial distributors of condoms have functinr:ed successfullv for
decades in countries with the most inhospitable climatic conditions. Th'e ini
tiation of very large mass-distribution programs in many countries has pre~

ented an entirely new set of circumstances. The commercial distributor
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nonnally handles condoms in consumer packaging, which i~ relatively sturdy
and protective in ot~er ways. Programs in the public sector are generally
supplied with condoms in plastic or foil strips, which may then be out of
their shelf cartons for a time during har:d packaging into boxes, or may be
displayed and distributed as strips without the protection of boxes.

Since commercial distribution has been limited by local purchasing power,
supply lines have beer. much less extensive, perhaps limited to urban areas.
The high. and sometimes questionable, priority give!" to rural distribution in
public or semi-public programs, often requires distribution centers at two or
more levels, with less satisfactorv facilities at each lower level. The mass in
troduction of the condom as a c'ew product is certain to result in some mis
calculation of inventory requirements.

The commercial distributor develops his business ~radually. in direct re
sponse to the market and in dire'.'t communication 'vith the manufacturer.
He orders quantities and types of goods he judges to be appropriate and
consults with the manufacturer on any problems he encounters, product
rr:odifications he wishes. etc. This communication is absent or verY limited
for practical purposes where supplies flow through an internationdl donor to
a public program. The latter system lacks both the integration and the disci
pline of co:nmercial distribution. As a result, mammoth inventories have
sometimes been created in countries where corresponding consumer :istri
bution svstems did not vet exist. It IS in these abnormal conditions that shelf
life bec~mes a reason~ble concern, particularly because goods are often
stored under extremely unfavorable conditions.

Extraordinarv sItuations of this kind can onlv be dealt with on an ad hoc
basis. Fortunat~lv. thev are not numerous, and ~hev are less likelv to occur in
the future. The' current supply trend. at least i~ the practice' of the U.S.
Agency for International Development (AID), is towClrd a continuous flow of
smaller shipments. better related to the rate of program consumption. This
is obviously the first requirement for assuring the high quality of the product
through to end use. The second is the provision or technical and manage
ment traill;:lg to those responsible for the handling of commodities at all
stages. The third is the proviSIon. as far as possIble. of suitable storage facili
ties. Once these steps are taken. there should seldom. if ever. be cause for
concern about the condition of condoms WhICh were of good quality to
begin with. Should any abnormal circurr:stances give rise to concern, proper
ly tn'lined personnel would know how to take samples from inventories and
return tnese goods to the donor agency or manufacturer for testing.
Through experience and experimentation. each program can establish rea
sonably accurate estimates of shelf life under its local conditIons. This con
cern can be rendered I .rgely academic. however, by maintaining and rotat
ing the smallest inventories that will assure continuity of supply.

Condoms sealed in metallic foil are sometimes thought to be better pre
served u:lder tropical conditions than those in plastic film. The present writ
er is not aware of any systematic tests supporting this hypothesis. and casual
observations in the field have suggested the opposite conclusion. Metallic
foil conducts and stores heat better than does plastic film. Also. the torn
edge of a foil pouch is more likely to damage the condom upon removal
than is a plastic edge. Foils. foil-paper, foil-plastic laminates. and plastic
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film vary in thickness and quality, and workmanship also varies in quality.
Even if foil were shown to be theoretically superior for this purpose, it
would not be at all satisfactory in practice if it were poorly sealed or easily
punctured, as is sometimes the case. The question of materials awaits sys
tematic study under various conditions. Meanwhile, the quality of claims in
favor of foil is best illustrated by those administrators who specify transpar
e .l( cellophane on one side of the strip, so that the colored condoms will be
visible, and metallic foil on the other side, because it is a better barrier to
tropical elements.

The third question about condom quality and standards concerns the
proposition that the pinhole restriction excludes the very thin condoms pro
duced in japan, that these condnms are effectiv<, contraceptives, and that
they would be greatly preferred by consumers everywhere. It is true that the
condoms in question are rejected because of the pinhole requirement. As for
effectiveness, their failure rate is generally conceded to be somewhat higher
than that of condoms in the more conventional range of thickness. It is
claimed, how~ver, that their wider use would more than offset their Inwer ef
ficacy for demographic purposes.

Advocates of the superthin condom invariably single out U.S. condoms as
being incredibly and uniquely thick. Actually, this is not at all true. The
range of condom thickness is roughly the same in the United States alld
Western Europe, and condoms produced in some countries without pinhole
restrictions are significantly thIcker. The wall thickness of condoms in the
United States varies from abc,ut 0.04 mm to more than double or, in the
case of some textured pro<:!~cts, triple that thickness. Yet there has been no
sucge of consumers toward the thinner brands, in spite of the fact that brand
names and advertising have drawn attention to the difference.

Recently, AID took samples of japanese and U.S. condoms from a pro
gram in Asia for independent testing. There was found to be no signific<\nt
difference in thickness (1). Since the Japanese condoms were not required to
meet U.S. standards, one must assume that the japanese manufacturers sup
plied what they thought would meet with consumer acceptance in the recipi
ent country.

In 197., a consumer organization in Singapore bought samples of five
condom brands in the consumer market and sent them to the Consumers'
Association of t:le Netherlands for testing. The mean wall thickness of each
brand was detennined as follows: Erotim (West Gelmany) 0.076 mm, Jellia
Skm (Korea) 0.074 mm, Durex Gossamer (England) 0.073 mm, Fulex-Rony Wnn
kle (Taiwan) 0.070 mm, Leonze (Malav~:3.) 0.065 mm ~1O). Although several of
these were manufactured by Japanese companies, the thickness range is
roughly typical of what would be found in Europe or the United States,
where much thinr.er condoms than any of these are available. Singapore had
no condom standard whatever. There was intense competition among many
brands. We must assume, therefore, that t.le superthin condoms were absent
because of a market judgement on the part of the manufacturers that
consumers would reject them.

What conSl'mers find preferable or acceptalJie has a great deal to do with
what they are accustomed to, not o'lly concerning the product itself, but the
entire framework within which the product IS used. Matsumoto, Koizumi,
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and Nohara (8) point out that induced abortion was widespread in japan fol
lowing World War II, and that it was the primary means of famny planning.
Oral contraceptives and IUDs were not avaIlable. It was against this back
ground that the japanese family-planning associations promoted condom use
in the 1950s and 1960s. By 1965, the ratio of contraception to abortion wa~

still only 100: 104, although contraception was rapidly gaining the lead.
Abortion was an easily available and well-accepted method of birth control.
It is reasonable to expect that a user would accept a iower level of efficacy if
the goal were to reduce the need for abortion than if the goal were to avoid
pregnancy altogether. Where motivation is strong. one finds much greater
~kepticism about the effic<l':Y of available condoms than is evident in other
countries. The authors ~ay

An outstanding patten. of contraceptive practice in Japan is the tendency
among marned couples to u:ilize more than one method. The most favored com
bination appears to be the condom plm the safe period. The 1969 Mainichi Sur
vey shows that approximately 44 percent combine the use of these two method~.

Combination of three or four methods. and even five varying methods reported
by some respondents. lr.dicatl: the strong motivatto,' for limitation of family size.

We are clearly not dealing with something lypical here. There ~re n0 COITl-

pe!ling reasons to expec thlt the superthin condoms produced in japan
would revolutionize acceptance of this method elsewhere. None of the fore
going necessarily reflects adversely on japanese manufacturers. It may be
said that they respond appropriately to different markets.

One condom characteristi,: having no relation to quality. but clear impor
tance for alceptability. is size. The conventional size in the West is 52+3
mm in width (half circumference) and 180+ 10 mm In length. When these
condoms were shipped to Southeast Asia by AID in 1972, they met with
amusement and rejection. Since that time, Bangladesh and countries east
ward have been supplied with condoms measuring 49+2 mm in width and
160+ 10 mm in length, and these have been found satisfactory. There is no
information on size variations within that area, but a family-planning hand
book (3) published in China says that condoms are generally available in
three sizes. Thi~ may have been based on worldwide information, although
the h:mdbook seemed to be intended for local use in Kwangtung Province.

Although condoms in the standard Western size range are used fairly
widely among some black populations, there is increasing evidence from Af
rica, the Caribbean, and some black communities in the United States, that
availability of a larger size would lead to wider acceptance.

The topics covered in the preceding pages suggest directions for future
research. An enormous amount of f'~search has been devn~~d to the medical
methods of contraception. in an ehort to improve both the (-fficacy and safe
ty of those methods. This has not been the case with the co.ldom and other
mechanical barriers, for obvious reasons: the medical methods directlv in
volve health concerns considerably more complex than any associated'with
the condom (e.g.• the need for a nontoxic lubricant). Also. :ncd:cal rese:lrch
ers, with some prominent exceptions. hav~ tended to regard the condom
with disdain.
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CONDOM USE

In the late 1960s. population program administrators with demographic con
cerns began to show interest in the condom because of its significant
advantages over medical methods with respect to mass distribution. usc. and
secondary requirements. Given a finite budget. the population program ad
ministrator must decide whether funds would be best spent in search of per
fect efficacy or in an effort to g~t highly effective and available contra
ceptives in~o general use. The arithmntic of his problem is likely to draw him
toward the latter. The medical practitioner. on the other hand. is frequently
inclined to stress sophisticated technologies to optimize individu<:! health
care in preference to reaching the grc<'test numbers.

There is an essential incongruity between these conccr:1S. but they were
locked together in organized programs by the early decision to make clinic
systems the sole or primary vehicle for contraceptive distribution. It would
be a gross oversimplification to describe these concerns re-spectivcly as quan
titative and qualitative. The i=nes of separation arc b: no means drawn that
clearly. and each has gradu...!y absorbed somethmg of thl? other. Never
theless. health profe~sionzls ;;ave tended to Elvor the use or resources to im
prove efficacy and safety. afd to focus their attention on what they regard as
most effective at pr~sent. Population profe~sionals have tended to favor the
use of resource~ to increase motivatIOn and avaIlabIlity. and to welcome any
method thai \cnds itself to mass distribution and 'lse.

Use of the condom has tended to increase w'1(:re contraceptrve distribu
tion is pushed beyond health agencies and clinic systems. particularly those
of government. For the purposes of population programs. the optimum
form of contraceptivt: promotIOn and distributIOn is that of the commercia!
consumer-goods market. As population programs were bemg initiated in
many countries. commercial distrihutlon of condoms and other contracep
tives existed in all or most of them. Nearly all of these contraceptives were
imported. and their sale was often severely limited by high cost. as well as by
official and social restrictions. A great part of the cost was usually added by
the government in the form of heavy import duty and other taxes. Beyond
the markets thus ser.::,d. the existence of an unknown but verv substantial
demand for condoms was always eVIdenced by the msatiable req~irements of
pilferers. smugglers. and itinerant distributors. (By this index. the most suc
cessful contraceptive distribution programs anywhere do not seem to have
yet exhausted current demand for condoms.) In contrast to the c1imc system.
this was a mobile. loose. liberal. mass-onented. sexless. responsive. and ac
tive system of dIstribution.

Numerous observers and participants in population affairs favored liberat
ing and facilitating this local entrepreneurship by simply finding a way to
close the gap between cost and purchasing power. Some attempts were
made to do this. but all were flawed in one wav or another. bv in~ufficient

incentive. imuffiClent or no competition. and/o'r too much go~ernment dI
rection. In all cases. however, a very large active and latent demand for con
doms was discovered.

Most programs in their early stages consist of clinic services provlde~ by
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medical and trained auxiliary personnel. These systems tend to be limited,
tightly structured, prescriptive, illdividual and female-oriented, and essential
ly passive with respect to the general population. They are not naturally hos
pitable to the condom.

In the 1970s, the trends have been toward less formal and more liberal
clinic services, and toward the expansion of various forms of nonclinic distri
bution. These trends have favored !he condom and significantly incre<:.sed its
use. However, only gross measurements and analyses of the effects of these
trends on condom use are possible, ".Ising incomplete fig-ures on the interna
tional movement of commodities and spotty information from country pro
grams. Supply of condoms by the leading international donors in the past
four years is shown in Tables 5-1, 5-2, 5-3, and 5-4 (12). Supply to some
country programs in 1974-1976 was abnormal. This still causes some dis
tortion of these figures as an indication of program use levels. Also, figures
on supply by some smaller donors and through direct purchase are not in
cluded in the table, nor are figures on supply through the commercial sec
tor. There is a lamentable lack of informati0n with which to analyze condom
use.

Even where large-scale, nonclinic distribution is developed, statistics are
usually fed back through a system where all but medical information tends
to be filtered out. Thus, surveys of contraceptive use generally report on the
pill, the IUD, sterilization, and "other methods". Virtually no efforts have
been made to study condom use in depth in various c,luntries.

It would be necessary for such studies to take into account the commercial
sector. After opting initially for the public health approach, population pro
grams have been drawn back toward the commercial model in their search
for effective mass distribution. Some of the !"esulting subsidized marketing
programs and forms of community-based supply have made very dynamic
beginnings in expanding distribution, particularly of condoms.

These programs might lose momentum at some point, particulady those
directly supported by government as an element of the national program.
Subsidy might eliminate competition, and with it the diversity of products
and appeals found in a competitive market. A too-dominant program with
secure government suppor! might be less responsive and innovative than is
necessary to win new users after the early gains. It would be prudent to fos
ter some competition and diversity to satisfy the diverse tastes of consumers
and create pressure for product and service improvement.

There is good reason to hope that the::,e programs will grow. Recent
trends suggest that condom distribution through programs of this kind
might have to assume a much greater role in some countries. Family
planning services provid~d through conventional service agencies are in
creasingly burdened with technical crivria and social tasks whICh ma) hinder
a strategy for demographic effect. Some countries could achieve their demo
graphic targets by reaching feasible levels of contraceptive practICe only in
areas of concentrated porulation, ~"here promotion and supply arc easiest
and most economical. However. universal theor.' now dictates that these
~ervices (and resources) be extended on a pnorIty'basis to rural areas.

Most ominou'>. however, is the legacy of Bucharest. where. in 1974. the
opponent~ of population policy asserted that family-plannin", programs are
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TABLE 5-1. Condoms Supplied by International Donors: CY 1975 in Gross (144)

A!D AID IPPF PATH JIDA L.:NFPA TOTAL
Algeria 1.910 1,910
Aruba 200 200
Bangladesh 433,580 1,214 15,000 4,500 454,294
Barbados 7,500 7,500
Benin 1,000 1,000
Bolivia 500 200 700
Botswana 3,500 3,500

.! Cameroun 25 25
Chile 2.910 2,910
Colombia 43,800 300 44,100
Costa Rica 3,000 4,000 7,000
Curacao 20 20
Dominica 400 100 500
Dominican Rep 7,500 5,000 1,500 30,500 44,500
Ecuador 3,020 100 2,000 5,120
Egypt 1,012 1,000 38.000 40,012
EI Salvador 22,000 5,000 10 27,010
~thlopia 40 40
FIJI 200 200
Gambia 2,000 2,000
Ghana 25,000 700 25,700
Grenada 1,500 1,500
Guatemala 52,000 1,000 53,000
Haiti 8,005 8,005
Honduras 200 200 200 600
Hong Kong 50 50
India 1,610 1,610
Indonesia 180,200 32,040 212.540
Iran 3,600 3,600
Iraq 1,500 1,500
Jamaica 27,020 500 27,520
Jordan 6 6
Kenya 5,690 5,690
Liberia 8,320 210 380 8,910
Malaysia 800 800
Mauritius 1,700 7,000 8,700
Montserrat 100 100
Morocco 1,120 1,000 2,120
Nepal 80,000 2,000 82,000
Nicaragua 100 600 700
Nigeria 45 830 218 1,093
Pac:f,c Islands 620 620
Pakistan 1,055,505 7,512 10,600 1,073.617
Panama 960 50 1.010
Paraguay 1,000 800 1,800
Peru 4,000 4,000
Philippines 269,200 150 269,250
St. Kitts 50 50
St. Lucia 200 800 1,000

(continued)
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TABLE 5-1. Condoms Supplied by International Donors: CY 1975 in Gro~s (144) (Cont.)

AID AID IPPF PATH SIDA UNFPA TOTAL

St. Vincent 1,100 1,100
Senegal 200 200
Seychelles 530 530
Sierra Leone 8,000 8,000
Sri Lanka 2,800 40,500 30,000 7::S,300
Surinam 500 500
Taiwan 5,000 5,000
Tanzania 1,500 1,500
Thailand 35,000 95,000 130,000
Tonga 1,000 1,000
Trinidad & Tobago 20,000 20,000
TuniSia 30,000 30,000
Turkey 51000 51,000
Uganda 200 200
Urug'Jay 115 115
Venezuela 200 200
Yemen Arab Rep 1
Zaire 195 195
Zambia 2 1,500 1,502

2,058,595 142,227 314,435 43,288 30,000 48,530 '2,764,075

*All figures obtained directly by the author from the donor agencies listed

TABLE 5-2. Condoms Supplied by International Donors," CY 1976 In Gross (144)

AID FPIA IPPF PATH SID" UNFPA TOTAL

Afghanistan 1,520 1,520
Anguilla 200 200
Antigua 200 200
Aruba 100 100
Bangladesh 97,000 113,730 34,736 245,466
Benin 2,600 2,600
Bolivia 455 455
Botswana 10 1,500 1,510
Burma 860 860
Camerc.'Jn 316 316
Chile 2,000 20 2,020
Colombli:' 960 960
Costa Rica 3,500 15,000 20,000 38,500
Curacao 60 60
Dominica 400 400
Dominican Rep. 20,200 20,200
Ecuador 16,000 16,000
Egypt 85,000 85,000
EI Salvador 36060 36,060
Ethiopia 513 300 813
Fiji 3,500 3,500

(contmued)
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TABLE 5-2. Condoms Supplied by International Donors: CY 1976 in Gross (144) (Cant.)

AID FPIA IPPF PATH SIDA UNFPA TOTAL
Ghana 14,450 5,000 1,550 21,000
Grenada 3,500 3,500
Haiti 30,000 5,000 35,000
Honduras 6,760 400 7,160
India 10400 1,400
Indonesia 260 200,000 200,260
Iran 7,000 7,000
Iraq 1,000 1,000
Ivory Coast 15 15
Jamaica 35,000 5,000 3,000 43,000
Jordan 18 100 118
Kenya 900 1.600 2,500
Lebanon 3,000 3,000
Lesotho 35 35
....Iberra 31 520 551
Malay:;ia 2,600 2,600
:Vlz.urrtlus 280 1,500 1,780
MexiCO 1 1
v,ontser~3t 200 200
1.1orocco 6,760 200 6,960
~epal 93,500 5,500 99,000

New Hebndes 6 6
Nicaragua 2,000 1,000 6,000 9,000
Nigeria 514 1,000 1,514
Pakistan 1,474,100 50 50,900 294,208 1,819,258
Panama 16,900 500 350 17,750
Papua New GUlnGa 80 80
Paraguay 2,360 20 1,000 200 300 3,880
::'eru 40 40
Philippines 200,000 192,160 70,000 63,500 ('25,660
St. Kitts 700 700
St. LUCia 400 400
Senegal 19,150 19,150
Seychelles 540 540
Solomon Isis. 120 200 320
Sri Lanka 38,000 ~8,000
Syna 1~ ,000 11,000
Taiwan 1,200 1,200
Tanzania 240 200 440
TuniSia 33,000 15,000 48,000
Turkey 47,857 47,857
Uganda .21 100 121
Uruguay 100 100
Venezuela 3,600 3,600
Vietnam 30,')00 30,000
Yemen Arab Rep. 30 30
Zaire 15,000 1,880 550 17,430
Zambia 10 10

2,067,010 382,592 287,571 225.595 31,60C 494,538 3.488,906

•All figures obtained dlre~t1y by the author from the donor a~encibB 'isted.
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TABLE 5-3. Condoms SU!=lplied by International Donors: CY 1977 In Gross (144)

AID FPIA IPPF PATH SIDA UNFPA TOTAL

I-\Tghanistan 3,500 3,500

Algeria 400 400

Antigua 130 130

Bangladesh 901,576 484,891 44,588 1,431,055

Benin 500 500

Bolivia 200 200 400

Botswana 1,000 1,000

Burundi 40 40

Cameroun 217 217

Chile 25 25

Colombia 40 65,000 65,040

Costa Rica 5,000 5,000

Curacao 170 170

Cyprus 40 40

Ecuador 400 400

Egypt 40 4,150 245,000 249,190

EI Salvador 60,000 60,000

Ethiopia 120 800 920

Faulkland Isis. 100 100

Fiii 3,000 3,000

Gambia 500 500

Ghana 20 1,050 1,070

Gilbert Isis. 40 40

Grenada 1,500 1,500

Haiti 58,825 58,825

Hong Kong 15,000 15,000

Ir,dia 100 100

Indonesia 90 90

Iran 1,000 1,000

Jamaica 58,715 500 59,215

Jerusalem 200 200

Jordan 40 360 400

Kenya 500 950 8,040 1,000 10,490

Lebanon 1,000 1,000

Lesotho 110 110

Liberia 6,000 6,000

f\~adagascar 40 40

MalaySia 4,186 4,186

Mali 10'] 100

Mauritius 5,000 1,700 2,000 8,700

MexIco 27,77e 10,000 20,000 57,778

Montserrat 200 200

Nepal 3,000 3,000

New Hebndes 200 200

Nicaragua 18,230 1,380 19,610

1'1Igena 564 137 701

Pakistan 47,220 47,22\.

Papua New GUinea 500 500

Paraguay 2,647 1,000 3,647

(continued)
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TABLE 5-3. Condoms Supplied by International Donors: CY 1977 in Gross (144) (Cont .)

AID FPIA IPPF PATH SIDA UNFPA TOTAL

Philippines 173,611 173,611 50,000 397,222
Rwanda 50 50
St. Kitts 400 400
St. Lucia 600 600
St. Vincent 7,000 7,000
Sierra Leone 80 80
Solomon Isis. 20 320 340
Sri Lanka 70,000 70,000
Sudan 10 120 130
Swaziland 500 500 1,250 2,250
Taiwan 13,750 13,750
Tanzania 1,000 160 1,500 2,660
Thailand 51,609 11,000 10,000 72,609
Trinidad & Tobago 10,000 10,000
Tunisia 65,000 65,000
Turkey 25,000 25,000
Uruguay 575 575
Yemen Arab Rep. 40 20 60
Zambia 1,000 1,000

1,356,854 800,700 254,181 271,782 1,000 106,758 2,791,275

*All figures obtained directly by the author from the donor agem:ies listed.

TABLE 5-4. Concoms Supplied by International Donors: CY 1978 In Gross (144)

AID FPIA IPPF PATH UNFPA TOTAL

Afghar'stan 2,222 2,222
Argentina 50 50
Bangladesh 348,283 201,393 549,676
Benin 3,000 3,000
BoliVia 40 40
Botswana 2,500 2,500
Brazil 20 20
Cameroun 3,224 3,224
Chile 1,000 1,000
Colombia 40,000 3,480 43,480
Costa Rica 13,917 680 14,597
Curacao 42 42
Dominica 690 690
Dominican Rep. 13,889 13,889
Ecuador 400 400
Egypt 2·)0,000 1,396 11,000 212,396
EI Salvador 6,111 6,111
RJI 1,000 1,001
Gambia 100 100
Ghana 14,458 60 14,518
Grenada 1,500 1,500
Haiti 64,250 2,500 66,750

(continued)
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TABLE 5-4. Condoms Supplied by International Donors: CY 1978 in Gross (144) (Cont.)

AID FPIA IPPF PATH UNFPA TOTAL

Honduras 319 128 447
Hong Kong 16,000 16,000
InC:;a 1,700 1,700
Iraq 300 300
Jamaica 4,819 4,819
Jordan 1,000 40 1,040
Kenya 1,597 7,710 600 12 9,919
Lesotho 1,000 1,000
Liberia 5,000 5,000
Malaysia 5,200 5,200
MauritiUS 2,375 2,375
MexIco 122,889 10,000 132,889
Nepal 20,833 1,000 21,833
Nicaragua 5,555 5,555
Nigeria 610 200 810
Pakistan 20,847 20,847
Panama 5 5
Papua New GUinea 500 500
Paraguay 5,000 7 5,007
Peru 125 1,504 3,662 5,291
Philippines 173,611 173,611
St. Kitts 300 300
St. Vincent 2,625 2,625
Senegal 20 20
Seychelles 2,000 2,000
Sierra leor.e 214 214
Sri Lanka 5,569 65,000 70,569
Sudan 32 40 72
Tanzania 1,042 20 1,062
Thailand 139,444 6,000 30,000 175,444
Togo 3,000 3,000
Trinidad & Tobago 15,000 15,000
Turkey 10,000 10,000
Uganda 200 6,000 6,200
Venezuela 500 500
Vietnam 70,000 70,000
Yemen Arab Rep 28 28
Zaire 2 2
Zambia 10 10

688,531 699,138 181,237 39,494 100,000 1,708,400

•All figures obtained directly by the author from the donor agencies listed.

not a contribution to, but a diversion of resources from, the process of de-
velopment. It was claimed that people in developing countries reject the
means of fertility control unless they are accompanied by a range of other
services. This may be true in health delivery systems. At this writing, the
abortionists and dealers in commercial and contraband condoms have been
too busy to report on this problem. In any case, the capitulation or compro-
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mise of the international development community is expressed in the slogan
of "integration". It is difficult to question integration as a universal principle
without seeming to dismiss the very good things that are meant to be inte
grated, or to appear to take the position that integration is never appropri
ate and desirable. Integration is now intoned as an end, however, which
should be pursued by family-planning programs everywhere. As a practical
matter, other good things are far less likely to be integrated with family
planning services than the latter are to be further integrated into the inade
quate and relatively slow-growth systems mentioned above, where popula
tion matters are far from the highest priority.

In anticipation of this likely outcome, population specialists might do well
to look more closely at the condom and the resources for its promotion and
distribution at the commercial end of the delivery spectrum. In the interest
of strengthening this effort, it would be more advantageous to enlist the lo
cal and international resource"" of the private sector than to risk their dis
plac~ment. Much can be done to exploit these resources in collaboration
with current programs. First, it is necessary to begin systematic data collec
tion and analysis, encompassing both public and commerCIal sector activity.
For this purpose, a cooperative dialogue between elements in the production
and distribution system should be encouraged.
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The dramatic changes in contraceptive practice ip the United States since
1960 have been characterized as the contraceptive revolution (3). The
changes have been documented by a series of national fertility surveys be
ginning in 1955.* The most recent of these surveys. the National Survey of
Family Growth conducted in 1976. suggests the revolution may have come
to a halt or at least changed direction.

Ample evidence of widespread and effective contraception by families in
the United States early in the century is provided by the Jow fertility and
small families of the 1930s. In 1955. 83% of fecund. white couples with
wives 18 to 39 years of age had intentionally used some method of contra
ception other than sterilization (3). A decade later. 93% of couples in this
category had done so. From these data. Westoff .md Ryder concluded.
"Clearly. the norm of fertility control has become unive.-sal in contemporary
America" (9).

CHANGES IN CURRENT CONTRACEPTIVE PRACTICE, 1965-1976

From the four national survevs between 1965 and 1976. we can trace the
contraceptive revolution by e~amining the changing proportions of couples
with wives 15-41 years of age. who are using the various methods of contra
ception shown in Figure 6-1 (2. 13).

The contraceptive revolution did not lie in the increase in current contra
ceptive users-a rllodest ri~e of only 6 percentage points between 1965 and
1973-but in the changing distribution of methods used. The three most

*;-';.1l1on.11 ,ample ,une\' of li:rllim m the linned St.lte, mdude 1he GHl\\th 01 :\menc.m
F.Ill11l1e, 1 and II. conducted m 1955 .md 1960. r~·'pccl1Hh. follow~'d 1)\ th~' t\\O :-';,Illon.ll Fer
llhl~ StudIe' of 1965 .md 19iO. re'p.:ctl\'d~. Th~' N,lllon.ll Sun~'\ 01 F,lllllh Gnl\\th \\,1' ,Idded
to the d,Il.l '\'tem~ of the i'allon.ll ',:ent~'r ollk,lIth St,ltl'tl~' In 19iI. .lnd CHit-, I (!!)i:l) ,md
II (I9i6) h.l~'~· been completed C\ck III. \\Imh \\111 mdllde 'mgk .1' \\ell .1\ e\er m,lrned
\\omen. 1\ expected to begm m 19HO
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highly use-effective methods-the oral contraceptive p:II (the pilI). the intra
uterine device (IUD), and sterilization for contraceptive (z.e., family limitation)
reasons increased from a combined 24% of couple~ in J965 to 48% in 1973.
Withm five years of becoming generalIy available to the public in 1960. the
pill and the IUD were in use by 16% of married couples and their use dou
bled in the next eight year~. Surgical sterilization for contraceptive reasons
showed an equally dramatic doubling. from 8% 111 1965 to 16% in 1973.

The use of all other methods of contraception was correspondingly dimin
ished by half over this period, from a comHned 40% in 1965 to 21 % in
1973. Westoff and Ryder compared the most recent methods used by
contracepting couples over the preceding decade, 1955-65; the proportion
of couples using the diaphragm had decliued 60%. the condom had declined
33%, jelly alone 50%, withdrawal and douche by 25%, and rhythm by 40%
(9). Possibly these declines are somewhat exaggerated as they refer only to
the use of each method bv itself and do not include various combinations in
which they were used. N~netheless, over the next eight years. from 1965 to
1973, these methods continued to decline in popularity, a trend shared by
each method except foam. By 1973, vaginal contraceptives (diaphragm,
foam, cream, condom. jelIy, and douche) were being used by only 17% of all
couples, and rhythm and withdrawal by just under 5%.

Findings from Cycle II of the National Survey of Family Growth (NSFG),
reported by Fore, suggest an emerging change in contraceptive practice by
1976 (2). The overalI level of contraceptive practice among currently mar
ried women may have declined by as much as two percentage points involv
ing a decline in both the more effective and the more traditional methods, as
may be seen in Fig. 6-1. However, this decline in currently contracepting
couples is deceptive in two important ways.
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FIG. 6-1. Percent of married couples (wIfe aged 15-44) using a contraceptive
method. (The National Center for Health StatJ!>tics. Hyattsville. Md.)
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First, the decline does not imply an increasing proportion of couples ex
posed to the risk of an unplanned pregnancy. Overall, the proportion of
couples protected from unplanned pregnancy, either by sterilization or by
nonsurgical methods of contraception, expanded from 77.0% in 1973 to
79.1 % in 1976. This growth was due entirely to the continued increase in
bodl contraceptive and noncontraceptive sterilizations (a combined 6.5 per
centage points). The growing acceptability of sterilization as a means to ter
minate childbearing may prove to be the most dramatic development of the
contraceptive revolution.

The rise in sterilizations among currently married couples exceeded the
decline in nonsurgical contraception (4.6 percentage points) in these three
years. Preoccupation with the rapidly rising popularity of the pill has ob
scured the continuing decline in nonsurgical methods as a group since 1965,
when 56% of couples were using these methods. In 1976, only 49% of cou
ples were relying upon nonsurgical contraception.

The most noteworthy change ;n nonsurgical methods was the decline in
use of the pill and IUD for the first time since they were introduced in 1960.
Between 1973 and 1976, these methods declined more than 3 percentage
points compared to a decrease of only one percentage point in the more tra
ditional methods taken together. Nonetheless, the proportion of couples cur
rently using the pill or IUD (28.8%) remained well ahead of the proportion
using the other nonsurgical methods (20.3%) in 1976.

The second deceptive aspect of the decline in contraceptive practice is that it
is largely or entirely due to a change in the question by which sterilizations
were classified as contraceptive or noncontraceptive. The change was expected
to produce a smaller proportion of sterilizations for contraceptive (i.e., family
planning) reasons than would have been so classified by the 1973 wording. For
this reason, we cannot conclude that there was a statistically significant drop in
the proportion of contracepting couples. More important, classifying steriliza
tions as contraceptive or noncontraceptive in motivation is ;mprt.'cise-an in
appropriate dichotomy. In particular, sterilizations for therapeu tic reasons,
which would not have occurred otherwise, will have replaced the l".~ed for con
traception by other methods which many couples had be'::n ,.sing. F0r instance,
in an estimated 8% of female sterilizations classified as noncontraceptive, the
husband had had a prior vasectomy, presumably for famil:'-planning reasons.

The problem of classifying sterilizations by their motivation and the im
pact (of sterilization) on trends in contraceIJtion will b(" dealt with in a forth
coming analysis, but for the remainder of this discussion, it is appropriate to
return to the practice of earlier fertility surveys. SteriliZation will be treated
as a separate topic, while discussion of contraception will focus on the
nonsurgical methods which provide a continuing discretionary control over
the l;sk and choice of pregnancy.

CHANGES IN METHOD PREFERENCE AMONG CONTRACEPTING
WOMEN, 1973-76

Although the proportion using nonsurgical methods declined among mar
ried women as a whole, it did u.:>t decline among those who were fecund
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or nonsterile. Ford observed that "about the same percent of women at risk
of an unwanted pregnancy (those not steri!e, pregnant, postpartum ;:>r seek
ing pregnancy) were using Gl method in 1976 as were in 1973, 86.3 and 85.9
percent respectively" (2). If we include in the comparisons the most recent
contrdceptive practices of those currently pregnant, postpartum and seeking
pregnancy, the proportion of currently married, fecund women using
nonsurgical methods actually increased from 87.2% in 1973 to 88.9% in
1976. In other words, the decline in nonsurgical methods of contraception
among all currently married women was exclusively because of the increas
ing resort to sterilization for whatever reasons, and not to any abandonment
of contraception among fecund or nonsterile women.

In Table 6-1 and in the discussion which follows, attention is focused on
the pattern of method preference among ever-married, nonsterile women
who are contraceptors, and on the changes 1.n preferences between 1973 and
1976. CompGlrisons are based on the most recent methods of contraception
used by women who used any method in the last three years before the in
terview (contraceptors). F"r the very great majority the most recent method
was the method curren .. j being used at the survey date, but for approxi
mately 12% of women who were currer..tly pregnant, postpartum, or seeking
pregnancy, it was the method used prior to seeking pregnancy or becoming
pregnant. The more common practice of excluding the currently pregnant
from these comparisons creates some bias in the pattern of preferences be
cause those using the less effective methods or no method at all have a
higher risk of becoming preg...ant at any given time. Also, by this method of
classification, postmarried women, who are currently not contraceptors be
cause they ar~ not sexually active, are not excluded from the comparisons.
Finally, the distribution of methods shown in Table 6-1 is based exclusively
on contraceptors, in order to provide the clearest comparison of user prefer
ences, unaffected by varying proportions of those who are "never users" for
whatever reasons. The category of "never users" implied by this classifica
tion may include a small portion of those who have used methods sometime
prior to the three years preceding the 5urvey, but almost all will toe women
who have actually never used any m~thod bec~use they have not yet ~·arted

to use contraception or because of subfecundity, infrequent intercoursl', or
aesthetic and ethical reasons.

THE PROPORTIONS ABLE TO BEAR CHILDREN

In the first two columns of Table 6-1, the proportions of fecund or
nonsterile women in 1973 and 1976 are compared. This comparison is im
portant because those opting for sterilization may have preferred quite dif
ferent methods or none at all compared to those remaining fecund; that is,
they may affect changes in the distribution of nonsurgical methods by draw
ing more heavily from one group of contraceptors than from others and may
be more likely never to have used contraception. While a careful examina
tion of the likelihood of sterilizations according to the previous method used
is beyond the scope of this paper, a crude indication is that 25% of those
whose most recent method was the pill or IUD were sterile, compared with
31 %of those whose most recent method was the condom, foam or diaphragm,
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TABLE 6-1. Percent of Ever-Married Women, 15-44 Years of Age, Who are Fecund, Percent of Nonstenle Women Who 3re Contraceptors: and Percent
Distnbution of Contraceptors by ~ost Recent Method Used U.S., 1976 and 1973

PERCE~JT OF CONTRACEPTORS WHOSE MOST FlECENT METHOD OF
PERCENT OF PERCENT CONTRACEPTION WAS

WOMEN OF NONSTERILE TOTAL
WHO ARE WOMEN WHO ARE 1976 CONDOM, FOAM RH'lTHM OR

NONSTERILE CONTRACEPTORS OR PILL OR IUD OR DIAPHRAGM WITHDRAWAL OTHER

1976 1973 1976 1973 1973 1976 1973 1976 1973 1976 1973 1976 1973

All women 70.4 764 66.3 65.3 100.0 62.2 61.9 24 <1 2€ 4 9.9 7.7 3.5 3.9

15-19 years of age 982 99.2 90.n 762 100.0 82.0 80.8 12.5 11.1 4.8 5.3 0.7 3.1
20-24 years of age 946 94.5 92.0 92.1 100.0 76.3 60.0 15.8 14.3 6.1 3.6 1.7 1.8
25-2G years of age 61.6 85.7 938 91.5 100.0 65.6 68.0 24.1 24.0 7.0 5.0 32 30
30-34 years of age 63.4t 72.6 67.9 67.2 100.0 57.6 56.6 263 316 11 8 80 4.1 3.7
35-39 years of age 53.4t 639 82.0* 76.3 100.0 48.3 q5.9 328 352 14.4 13.3 4.5 5.6
40-44 yeats of age 49.9t 58.6 75.1 73.9 1000 332 31.9 382 435 21.3 158 7.3 8.8

White women 698t 16.3 89.6 87.0 100.0 61.7 60.8 25.0 27.6 10.2 H.2 3.1 3.5
Under 30 years 88.1t 90.5 93.4 91.1 100.0 70.9 73.1 202 19.8 6.6 4.7 2.2 2.3
30 years and OVti( 54.9t 65.0 84.6 82.5 100.0 48.3 45.6 31.8 37.1 15.4 12.3 4.5 4.9
Currently married 69.3 76.0 902 882 100.0 59.9 59.7 26.4 28.6 10.8 85 3.0 3.3
Postmarried 73.4 79.4 84.6* 76.1 100.0 77.0 723 13.4 17.3 5.8 4.8 38 5.6

Black women 73.5 767 79.3* 71.6 100.0 68.6 74.4 18.2 14.6 5.6 2.1 7.6 8.8
Under 30 years 87.7 89.6 88.5* 83.2 1000 77.8 850 12.5 8.9 4.4 1.6 5.3 4.5
30 years and ovei 63.6 67.2 705* 60.1 100.0 57.5 59.9 25.2 22.4 6.9 2.9 10.4 14.7
Currently married 756 77.3 81.8* 75.7 100.0 65.0 73.6 20.4 16.0 6.6 24 8.0 8.0
Postmarried 69.5 75.6 74.1* 63.1 100.0 76.8 76.5 133 11.3 3.3 1.4 66 10.8

Less than high school 634 69.5 782 74.6 100.0 680 64.6 17.8 21.1 9.4 8.4 4.7 5.9
Four years high school 70.1 77.5 89.7 87.0 100.0 63.0 613 23.9 27.4 9.9 8.0 3.2 3.2
More than high school 76.6 82.3 93.3 92.9 100.0 57.5 60.7 29.1 29.0 10.2 6.8 3.2 3.5



Protestant 66.5 73.6 88.5 87.2 1000 65.3 64.2 22.9 26.1 76 5.5 4.2 4.2

Catholic 760 80.9 8761: 81.4 100.0 57.7 56.1 2<18 26.6 14.8 13.6 2.7 3.4

Other 787 85.2 91.0 91.0 100.0 583 65.1 31.6 29.1 8.4 2.7 1.6 3.1

Fecund 100.0 100.0 94.3 91.4 100.0 62.5 628 24.6 261 9.7 7.5 3.2 3.6

Subfecund 1000 100.0 640 609 100.0 61.2 56.9 230 28.5 10.1 8.4 5.7 6.2

No births 900 92.8 8421: 783 100.0 68.0 71.6 21.5 21.0 8.0 4.8 2.5 2.6

1-2 births 77.4 842 90.8 87.8 100.0 640 63.8 23.9 26.6 8.8 7.0 3.2 3.8

3-4 births 51.7t 61.0 899 88.0 100.0 530 53.5 27.8 32.4 14.4 10.5 4.9 3.6

5 and more births 430 542 76.1 805 100.0 49.2 53.7 30.0 235 15.3 13.2 5.5 9.6

White. Expect more 1000 100.0 89.6 85.5 100.0 66.7 69.3 22.3 227 8.4 5.9 2.6 2.4

Expect no more 54.5t 63.1 89.5 88.4 100.0 57.0 ;;3.4 27.4 32.1 11.9 10.1 3.6 4.4

Black: Expect more 100.0 100.0 81.3t 721 100.0 70.5 79.8 13.8 12.6 7.5 2.4 8.2 5.2

Expect no more 6~.8 66.1 781t 71.2 1000 67.4 70.6 20.9 13.3 4.4 2.0 7.3 11.4

• Contraceptors here include all women who used a method of contraception at any time in the 3 years preceding the survey.

t Decline in proportion nonsterile of at least eight percentage points.*Increase in proportion contraceptors of at least five percentage points.
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23% of those using other methods, and 40% of those who never used a
method. These percentages, of course, may be affected by differences in the
age distributions of women who most recently used the various particular
methods.

The sharp decline in the proportion of women who are fecund is observed
in every social and demographic category examined except women under 25
and those categories in which 100% are nonsterile by definition. Values
which, in 1976, were at least eight percentage points lower than the compa
rable 1973 figure are marked by a dagger (t) in Table 6-1. The proportions
of women who are fecund decreases steadily with increasing age. Among
women 25 and older, the size of the decline in the fecund proportion be
tween 1973 and 1976 became greater ",ith increasing age, except among
those 40-44 years of age, of whom over 50% were sterile in 1976. Lower
proportions of older and currently married white women were still able to
bear children when compared to black women, and the difference widened
slightly in the three years. The proportons nonsterile were smaller among
those with less education and among Protest<lnts. Almost paradoxically, the
proportion fecund declines sharply with increasing numbers of children and
the decline in fecund women between 1973 and 1976 was far greater for
those with three or more children than for those with less than three chil
dren. The greater use of sterilization for family limitation among white wom
en than among black women is seen clearly in the much lower proportion fe
cund among white women expecting no more children (ovp.r 9 percentage
points lower). In both racial groups, sterilization, whatever the motive, is a
greater factor in the termination of childbearing than the leading
nonsurgical methods of contraception; among white women expecting no
more children, 45.5% are sterile, compared to only 27.8% using the pill or
IUD, <l'1d among black women expecting no more children the comparable
propo tions are 36.2% sterile and 33.6% using the pill or IUD.

The decline in the proportion fecund among postmarried women (6.3 per
centage points) though practically the same as that of currently married
women, involves a significant difference: the sterilizations among post
married women are all female operations. In 1976, female sterility was re
ported by 19.8% of currently married women, an increase of 4 percentage
points since 1973, compared with 27.0% of postmarried women, represent
ing an increase of almost six percentage points. Although this substantial
difference in the proportion sterile between currently and postmarried wom
en is reduced when standardized for race and age, a significant difference re
mains and raises an important speculation about the possible impact of sur
gical sterilizations on marital stability.

THE PROPORTION OF FECUND WOMEN USING CONTRACEPTION

As shown in the third and fourth columns of Table 6-1, the proportions of
contraceptors among ever-married, nonsterile women increased from 85.3%
to 88.3% between 1973 and 1976. All but 3 of the 32 categories compared
shared in this increase to some degree, though in many instances the
amount of increase was not statistically significant. Those categories in which
there was an increase of at least five percentage points are indicated with a
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double dagger (t) in Table 6-1. The greatest single increment in contracep
tive practice was 14.5 percentage points among ever-married teenagers.
With this increase, the level of contraceptive practice among the teenagers
(90.7%) rose to practically the same level as among ever-married women in
their 20s (92.9%). Black women reported an overall increase of 7.7 percent
age points, more than twice the increase among white women and showed
large increases in all subcategories. Postmarried women reported remarkably
large increments in the proportions of contraceptors among both white
women (up 8.5 percentage points) and black women (up 11 percentage
points). \Vhile these increases, which were also observed on a current-use
basis, may reflect some change in sexual behavior among the widowed, di
vorced, and separated, they must surely reflect greater candor in the ano
nymity of the interview. Ever-married Catholic women reported an increase
in contraceptors of 6.2 percentage points in contrast to no statistically signif
icant changes among Protestant women and those of other religious prefer
ences. In 1976, no statistically significant difference remained between Cath
olics and Protestants in the proportions of ever-married women who were
using c0ntraception. Women who had not begun their childbearing reported
an incI ease in the proportion of contraceptors that was twice the average,
which was probably associated with the great increase among teenagers.
Only among ever-married women with five or more children was there a de
cline in the proportion of contraceptors (down 4.5 percentage points) but,
owing to sample size, this decline cannot be judged statistically significant
and may be influenced by the increase in sterilization.

METHOD PREFERENCES AMONG CONTRACEPTORS

The overall distribution of contraceptors according to the methods used,
which is shown in the remaining columns of Table 6·1, remained practically
unchanged between the surveys. The popularity of the pill and IUD with
over three-fifths of contraceptors was unchanged and so was that of other
methods which accounted for only 3%-4% of users. The 24.4% using the
condom, foam or diaphragm in 1976 was a loss from 1973 of 2 percentage
points balanced by an equivalent increase to 10% in those using rhythm and
withdrawal.

Although the majority of changes in the proportions using each method,
within the various social and demographic groups shown in the table, are
not statistically significant, the patterns of change are nonetheless worthy of
comment for the potential directions which they suggest. Unfortuntely, with
this aggregate view of change, it is impossible to disentangle the amount of
change in any given method that is due to new contraceptors, to the loss of
older ones, or to switching among methods by still others. For instance, if,
as was suggested earlier, those who opt for sterilization are more likely to
have been former users of the condom, foam or diaphragm, their loss to the
population of contraceptors will selectively reduce the preference for those
methods among the remaining users unless there are compensating addi
tions from new people beginning contraception or older people switching to
those methods. A more complex analysis beyond the scope of this presenta
tion is needed to disaggregate these effects. However, the aggregate changes
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are nonetheless important. as they reflect the current demand or preference
for each method.

Pill a:.d IUD The popularity of the pill and IUD among all married couples
declined for the first time between 1973 and 1976 from 31.8% to 28.8%.
This change too was influenced by the trend in sterilization. The decline was
much smaller (only about one percentage point) among currently married.
fecund contraceptors. When one looks at the most recent methods used
among nonsterile. ever-married women using contraception in the last three
years. the popularity of the pill and IUD was actually unchanged between the
surveys. accounting for about three-fifths of all contraceptors.

Contraceptors in their twenties were less likely to be using the pill or IUD
in 1976, while those 30 years and older. who might have been expected to
desert these methods in view of the adverse publicity that began between the
surveys. reported no change or possibly an increase. White contraceptors
continued to use the pill and IUD at about the same rate as in 1973. but
black contraceptors. except the postmarried, revealed ::l marked desertion of
these methods. achieving a decline of almost 10 percentage points among
those expecting more children. A defection from these methods also appears
likely among those with more than a high school education (persons who
might be expected to have, on the average. better and more current infor
mation about contraception and its side effects) and those with religious
preferences other than Protestant or Catholic.

Condom, foam, or diaphragm The decline in the proportions relying upon the
condom. foam. or diaphragm appears to have occurred exclusively among
white contraceptors 30 years of age and older. and those who expect no
more children. These were .llso the categories in which the highest increases
in surgical sterilization were reported. Based on the earlier observation that
sterilizations were distinctly more likely among those whose most recent
method of contraception was the condom. foam or diaphragm. it would ap
pear that this decline reflects a determination to end childbearing rather
than to switch preferences among nonsurgical methods. but there was no
compensating adoption of these methods by new contraceptors. Black
contraceptors reported increased reliance upon these methods, particularly
among those who intend to have no more children. This increase would ap
pear to be very largely a switch in method prefe. ences because there was rel
atively little increase in sterilizations and a very substantial defection from
the pill and IUD.

Rhythm and withdrawal The increase in rhythm and withdrawal may be the
most curious development in the 3-year period for. although the percentage
gains are small. they occur in every category but one. They represent very
sizable relative gains in many cases, consideriilg the generally low proportions
relying on these methods to begin with. One of the greatest inCl.:ases was
among women over 30 years of age who also reported the largest increases in
sterilization. This observation suggests that a significant portion of the in
crease in rhythm and withdrawal may be the comparatively lower loss of
contraceptors from the over-30 group. possibly because they are at lower risk
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of contraception due to subfecundity or less frequent intercourse. But youn
ger contraceptors too, revealed some increased reliance on these methods,
perhaps because they are only contracepting to delay the pregnancies they
ultimately want and because they have the option of abortion for unwanted
pregnancies. Two groups with comparatively large gains in these methods
were those with more than a high school education and those with religious
preferences other than Protestant or Catholic. Both of these groups had
about the average increase in sterilizations, no increase in the already very
high proportions contracepting, and significant declines in the proportions
using the pill and IUD; in such groups, better informed on the average, such
an increase (though small in absolute numbers) is a puzzling development.
Currently married black contraccptors also reported above average increases
in the proportions relying on rhythm and withdrawal which have customarily
had extremely low popularity in the black community. Whether or not this
change is merely a sh(...-t-term choice, the increase in rhythm and withdrawal
among black contraceptors appears most likely to be a deliberate switching
from the pill and IUD. Again one is puzzled and concerned; are these wom
en accepting the increased risk of pregnancy and planning to use abortion as
a back-up procedure, or have they no strategy for dealing with unplanned
pregnancies?

CONTRACEPTIVE EFFECTIVENESS

The most salient features of the contraceptive revolution were the remark
able acceptance of sterilization and the speed with which the pill and, to a
much lesser degree, the IUD displaced the more traditional methods. At
least by contrast to those other options, the newer methods met many of the
criteria for more effective contraception. Disturbing research findings in re
cent years, concerning the safety of the pill, the IUD, and now vasect0mies
and the realization that the most effective contraception may contribute to an
upswing in venereal disease-have brought about a renewed interest in vagi
nal contraceptives (as evidenced by this conference).

The questions of the efficacy of different methods continues to be contro
versial on several grounds which seem to center on two main problems:
what constitututes the most appropriate statistical measure of effectiveness
and what is the most appropriate study design.

The oldest and perhaps still most widely cited measure of contr<.ceptive ef
fectiveness is the Pearl Index. For at least a decade, however, the inadequacy
of this measure has been repeatedly exposed in the literature (7, 10, II), and
only its persistence warrants another summary statement of its limitations.

The Pearl Index is the ratio of the number of unintended pregnancies oc
curring in a group of women to the number of months they have been
exposed to the risk of pregnancy, expressed per 100 women-years of expo
sure. This measure is valid only in the limiting case that the probability of
unintended pregnancy is equal for all months of exposure. Potter has ob
served that "the experience of a group of contraceptors is advantageously
viewed as a process changing through time. As successive months of expo
sure elapse, the accident-prone are selectively removed by pregnancy to
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TABLE 6-2. Effects of Exposure Penod on Pearl Index

PEARL INDEX

MAXIMUM EXPOSURE

12 months
24 months

IUD Condom

2.75 7.33
2.03 5.69

leave behind a more and more homogeneously low-risk remainder" (8). The
pro~lem of loss of comparatively high-risk women in the earliest months is
exacerbated if less motivated women remove themselves from exposure by
abandoning the given method or stopping contraception altogether. In a re
port based on data in the 19i3 NSFG (9). the effect of the observation peri
od on the Pearl Index is clearlv demonstrated in Table 6-2.

The preferred method of ~easurement proposed by the critics of the
Pearl Index uses a life-table procedure. The cumulative product of the pro
portions of women who "survive" each successive month of a pregnancy in
terval while using a method of contraception (any method or a specified
method) is calculated. The complement of this probability of survival is the
failure rate. or the probability of an unintended pregnancy.

However. in following the experience of any given population or sample
of women there are many ways. other than a contraceptive failure, in which
one may leave the population. One may change methods of contraception or
give up contraception altogether; one may cease to be exposed to the risk of
conception by separation or marriage dissolution; or one may decide to have
a baby. To account for these many sources of attrition a multiple-decrement
life-table is calculated, from which associated single-decrement life-tables
mav be constructed to isolate the various sources of attrition. Thus various
rat~s of discontinuation and their complements-continuation rates-may
be calculated. Under a contract with the National Center for Health Statis
tics, demographers at the Office of Population Research, Princeton Universi
ty. developed life-table measures of use-effectiveness under varying assump
tions, and continuation rates based upon data from Cycle I (l9i3) of the
NSFG (12).

The measure of effectiveness that is used to compare contraceptive meth
ods may be a less critical problem than the comparability of study designs. A
common but uncritical distinction is made between theoretical-effectiveness
and use-effectiveness. The distinction is essentially one of methodology; of
the ability to measure the failure of a method per se (theoretical), indepen
dent of extraneous human failures in application or regimen (actual use).

In one listing of comparative effectiveness measures for different methods.
theoretical and use measures were shown side-by-side, but how it was deter
mined which studies gave theoretical measures and which gave use measures
was not described (4). Claims to measure theoretical-effectiveness seem gen
erally to be based on case-control clinical studies which permit highly con
trolled instructional and observational procedures. Such intensive observa
tion is costly, (usually favoring quite small samples), highly selective or
nonrepresentati\c, and generally does not facilitate interstudy comparisons.
Moreover. such intensive observation has its own bias risks such as a "Haw-
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thorne effect," in which participants :-,erfonn better because of the attention
which the observation implies.

An alternative, or supplement, to the clinically based, case-control study is
the sample survey of a general, household population. The survey, when ap
propriately designed, can produce use-effectiveness measures and can ap
proximate theoretical-effectiveness rates in the sense that the various sources
of failure or method c!iscontinuation can be distinguished in a variety of life
table measures. On the whole, however, we feel that theoretical-effectiveness
is a concept which is best suited to methods such as the pill, for which there
exists an unambiguous procedure for correct use. We much prefer a mea
sure of failure which reflects the actual experience of a population using a
particular method. The outstanding vaiues of the survey lie in the represen
tative character of the sampled respondents, in the ability to assess sampling
variability, and in the standard population for which method-effectiveness
measures are calculated.

A major objective of the NSFG was to provide a better, nationwide data
base for calculating measures of the use-effectiveness of various contracep
tive methods. In both Cycles I (1973) and II (1976), a monthly record of the
contraceptive status of each respondent during the three years preceding the
survey was obtained. This record included infonnation on periods of separa
tion or abstinence from intercourse of at least one month. on the particular
contraceptive methods used in each month. on months without using a
method and whether this was in order to conceive or not. on months spent
in pregnancy and on months of nonuse of contraception following pregnan
cy. In addition, for each pregnancy occurring in the 3-year period, it was de
termined whether contraception had been used to prevent an unwanted
pregnancy or to delay the next wanted pregnancy, and whether contracep
tion had been intentio:1ally avoided or stopped before conception in order
to become pregnant. These data were ordered within "t ..e ~egments." be
ginning with marriage or the termination of a pregnancy and proceeding un
til the method was discontinued or to the interview date.

Failure rates for the first 12 mo of use in a use segment were calculated
for a number of the contraceptive methods reported, revealing substantial
differences between them. However, notable differences in use-effectiveness
were also documented between those who were simply trying to delay their
next-wanted pregnancies and those who were seeking to prevent unwanted
pregnancies. In the first year of method use (whether it was the first use of
that method ever, or resumption after a period of nonuse). preventers had a
failure rate of 3.7%, compared to delayers who had a failure rate of 7.3%. If
sterilization is excluded. the failure rate for preventers using nonsurgical
methods was 5.1 % (12).

Contraceptive failure rates during the first 12 mo of use per 100 married
women. 15-44 years of age. were calculated for each method used ac,:ording
to contraceptive intention to delay or prevent another pregnancy (Fig. 6-2).
The failure rat'.: for the pill was the same for both preventers and delayers at
2.0%. The JeD was next iT) use-effectiveness. with a 2.9% failure rate
among preventers and almost twice the failure rate among delayers. Failure
rates for those trying to prevent an unwanted pregnancy using rhythm. the
diaphragm. or anyone of t:,e foams, creams. or jellies considered as a
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group, followed in increasing order from 9.5% to 10.3% to 13.1 % respec
tively. Among delayers, these three methods also have higher failure rates:
15.9% among diaphragm users, 16.7% among users of foam, creams, or
jellies combined, and 28.8% among those using rhythm.

Sing-Ie overall rates of failure for the various methods were calculated,
standardized for differences in the proportions of users of each method who
we:-e delaying or preventing another pregnancy (Fig. 6-3). The same rank
order prevails, of course, with the pill having a failure rate of 2.0%, followed
by the IUD with 4.2%, and continuing with the condom (10.1 %), the dia
phragm(13.1 %), the foams, creams, and jellies considered together (14.9%),
and rhythm (19.1%).

Differences in overall failure rates were observed among various subgroups
of the population. Failure with contraception generally declined with increas
ing age, which is understandable in view of declining fecundity and stronger
motivation to prevent aH further births as age increases. Interestingly, ho'-':ev
er, there was no systematic association of failure rates with age among those
using contraception only to delay the next-wanted child. For both dela~ers

and preventers, failUi e rates declined notably with increasing education. Al
though black women are less likely to use contraception in the first place,
failure rates among black women trying to delay or postpone the next preg
nancy were lower than among white women also trying to delay the next
birth. Black women were more likely tn be using the most effective methods
in 1973. One wonders if delayers among black women in 1976 will still have
lower failure rates, inasmuch as they exhibited a strong tendency to move
away from the pill and IUD. Among those seeking to prevent future births,
however, black couples in 1973 were slightly less effective contraceptors than
corresponding white couples. Catholic women have increasingly adopted the
more effective methods. Among white women. Catholics who seek to delay
the next birth are slightly less successful than others, wl.ile those who seek to
prevent another birth are slightly more successful.

An examination of continuation rates, so far as the data permitted, for the
different methods and classes of users showed that preventers were, as
expected, somewhat more likely to continue use over extended periods than
delayers. For condom and for foam, c:-eam, or jelly taken together, continua
tion rates were lower than for the pill and IUD. In general, however, even if
accidental pregnancies are avoided, a quarter or more discontinue use of a
method within a year.

It is quite likely that lhese failure rates are too low, though possibly to differ
ing degrees, because the survey did not obtain an accurate account of abor
tions. Although wome.,' were asked for all pregnancy losses they had experi
enced without any question about how the loss occurred, it is likely that such
pregnancy terminations were not reported at all, or were not reported as con
traceptive failures. Again, it will be instructive to learn the comparable results
for 1976 when a significant number of abortions were openly reported. It is
also possible that differences among the failure rates are somewhat understat
ed. It is quite likely that women using some of the more traditional methods
were the more successful, longer-term users of these methods in segments of
use prior to those observed in the 3 years before the survey: they may be more
successful with them or may have relatively lower fecundity compared with all
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women who ever used them, some of whom may have switched to other meth
ods by the survey date. Some support for this suggestion would seem to lie in
the fact that users of the less-effective methods are older on the average.

··WHAT IS THE BEST METHOD FOR ME?"

This is the fundamental question asked by the person seeking contraceptive
protection. Like most questions in life. it has no certain answer. The answer
depends on a great many factors: safety, efficacy, constraints on the coital
act. problems of privacy. frequency of intercourse. aesthetics and others.
The physician can only offer comparisons of the ratp" of method failure aad
continuation experienced by groups of women with social and other charac
teristics similar to the patient's own. More and more, we are able to discrim
inate the motivations and conditions under which method failures or
discontinuation occur.

To date, the most widely available information to physicians, and that pro
vided on the recommended labeling for oral contraceptives, seems to be a
cafeteria of study results for each contraceptive method (6). These results
are based on a variety of studies. not comparable in several respects. includ
ing the sample size, selectivity, and cultural diversity. The great majority are
based on the Pearl Index which is biased by the highly variable periods of
observations used in the studies. Most troubling are the ranges of these fail
ure rates. They do not even represent the reasonable limits of sampling vari
ability. If they were probability sample estimates. their standard errors would
substantially broaden the ranges. whIch are already greater than those ob
served in the NSFr;. Finally. they provide no data on comparative continua
tion of these methods, either as to their duration of use or their causes of at
trition. In short. they provide virtually no basis for the physician or the
patient to choose among the methods.

Being based upon a probability sample. the failure rates from the NSFG
are estimates that may differ from sample to sample. around the true value
for the population. This variation is summarized in the "standard error of
the estimate," which is a measure of these variations. One mav conclude that
the population value will lie between the estimate obtained fr~m the sample.
plus or minus one standard error, about two-thirds of the time, or in 68 out
of 100 repeated samples like this one. From the NSFG. the failure rate of
the pill, as seen in Fig. 6-3, was 2.0 per 100 married women. aged 15-44
years, with a standard error of 0.4 per 100 women, usually shown as 2.0
(±0.4). The IUD was 4.2 (± 1.2) per 100 women; the condom 10.1 (± 1.7);
foam, cream, jell,' as a group 14.9 (±2.1); diaphragm 13.1 (±3.8) and
rhythm 19.1 (±4.0). If one wishes greater confidence of including the actual
population value, say 95% instead of 68% confidence, it is only necessary to
use two standard errors; thus one can say that the probability of failure with
the pill is at least 1.2% but not greater than 2.8% with 95% confidence.
The Pearl Indices cited in the recommended oral contraceptive labeling. if
they are to be generalized to larg~r populations, also have standard errors
but they are unknown because they are not based on probability or repre
sentative samples.
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One of the limitations of the NSFG is sample size. To reduce the sampling
variabilitv in these estimates, the National Center for Health Statistics is ex
ploring the possibility of pooling the results from Cycles I and II for the cal
c~btit:.>n of use-effectiveness rates. Other limitations of the NSFG, which are
expected to be much improved in Cycle III, include the under-reporting of
abortions, ..he exclusion of single women and a lack of information on the
reasons for discontinuation of various methods. Cycle III is expected to
begin in 1980.

SUMMARY OF PRINCIPAL CONCLUSIONS

Despite an apparent downward trend in the use of contrac~ption between
1973 and 1976. the proportion of currently married women, 15 through 44
years of age, who were protected from unplanned pregnancies actually in
creased slightly to 79%. This increase was due to the continued and dramat
ic rise in sterilizations. which may yet prove the most revolutionary aspect of
the contraceptive revolution. Nonsurgical methods continued their down
ward trend among currently married women in general, but solely as the ob
verse of the rising trend in sterilization. The decline in nonsurgical methods
did not reflect an abandonment of contraception by those remaining at risk
of an unplanned pregnancy. A noteworthy fall in the proportion of couples
currently using the pill or IUD in 1976 was the first observed since these
methods became available. and was greater than the associated decline in
traditional methods. However, among fecund couples (the only ones to
whom these methods pertain) the decline in use of the pill or IUD was only
one-third as large. Among current contraceptors. the pill remains the lead
ing single method by a very substantial margin.

Replacing tile comparisons of current contraceptive status among only
currentlv married women. which has been customarv in recent vears, with
compari~ons of the most recent methods used by n'onsterile, e;er-married
women, provides a sharper picture of the trend in method preferences be
tween the surveys, and makes greater use of the data.

Fertility control among fecund women by nonsurgical method~, far from
diminishing, actually increased from 85.3% to 88.3% in the 3-year period.
The greatest single increase in contraceptors was 14.5% among ever
married teenagers whose level of contraceptive practice rose to almost equal
that of women in their twenties. In all categories of black women the pro
portions of contraceptors increased by a combined 8 percentage points, pos
sibly reflecting a growing reluctance to use sterilization for family limitation.
Postmarried women reported a large increase in contraceptors, probably re
vealing greater candor at least as much as any greater sexual activity.

Although the pill and IUD wue used by about three-fifths of all
contraceptors in both 1973 and 1976, black contraceptors (except the
postmarried) reported a very sharp defection from these methods.

A small but significant decline in contraceptors using the vaginal methods
(condom, foam, and diaphragm) appears to be due entirely to changes
among white women 30 years of age and older, and among those expecting
no more children. Black contraceptors, on the other hand, particularly those
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expectin~ no more children, increased their acceptance of these methods
possibly 10 lieu of the pill.

Rhythm and withdrawal showed a small but significant increase among
contraceptors and this relative gain occurred in every category but one.
Some of these increases may reflect subfecundity or lower frequency of in
tercourse in groups where sterilization attracted relatively more users from
the other methods. Nonetheless, the increases in rhythm and withdrawal
were greater among those expecting more children than among those
expecting no more.

In both Cycles I and II h 0 NSFG collected datd which made it possible
for the first time to produce lise-effectiveness or failure rates by life-table
methods, based on a detailed monthly calendar of contraceptive behavior
among a probability ~ample of all ever-married women. Failure rates for spe
cific methods of contraception in the first 12 mo of use segments in the 3
years preceding the survey (1973) were calculated according to the users'
motivation to delay or prevent another pregnancy. Failure rates of all meth
ods combined were estimated for specific population groups.

The rank order of methods from lowest to highest failure rates were the
same among preventers and delayers, but preventers were significantly more
effective contraceptors. Failure rates standardized for intentions ranged from
2.0 (±OA) per 100 women using the pill to 19.1 (±4.0) per 100 women
using the various rhythm methods. The IUD; the condom; the foams,
creams, or jellies as a group; and the diaphragm came between the pill and
rhythm methods in that order.

Failure rates calculated by life-table procedures from a probability sample
of a standard population, provide a comparative basis for individual method
choice for members of that population. The scientific merit of such data is
greatly superior to comparisons based on biased measures (Pearl Indices)
and incomparable data bases. The latter, unfortunately, have all too often
been the only information readily available to the public.
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After almost two decades of scientific eclipse. barrier methods of contracep
tion are gaining interest and importance. Increasmg concern about the side
effects of oral contracepti\ es and IUDs has resulted in a shift of attention by
both scientists and consumers from these methods to the traditional barrier
methods of fertility regulation.

New effective and safe barrier methods of contraception will depend on
research efforts in public and private sectors. throughout the world. To
some scientists. this observation ma: seem platitudinous. Yet. a wide ~ap

seems to exist between tht: expectations of health care providers. consumers.
and government officials for more effect1\'e and safe contraceptives on the
one hand; and research efforts currently be~ng committed to meet those ex
pectations. on the other. Actually. a rather small amount of scientific infor
mation is available in the area of vaginal contraceptIOn. and a paucity of sig
nificant current research directed to\\ard new approaches exists today.

The situation is changing. however. SCIentific interest in barner contracep
tion has grown considerabl: during the past few years. Public agencies have
begun to fund research at more realistic levels. and scientific advances are
becoming evident. These positive initial steps may lead either to a temporary
surge in research activity or to development of needed new methods of fer
tility regulation for consumers.

The current status of \aginal contraceptive re~earch can best be viewed
agamst a historical background. The idea of barrier contraception dates back
to the time when a cause-and-effect relationship between sexual intercourse
and pregnanq was fir~t recogmzed. Coitus interruptus was known at least as
early a~ Biblical times. For centurie~ pastes. jellies. and various mixtures
have been placed in the vagina to prevent conception. In the nineteenth cen
tury B.C.. the Egyptians were mixing honey. natron (sodium carbonate). and
crocodile dung to form a vaginal contraceptive paste. In the fourth century
B.C.. Aristotle described the use of oil of cedar and frankincense in olive oil
to block the cervical os. During the Middle Ages. rock salt and alum were
frequentl: used (2).

The scientific basis of barrier contraceptives probably began in 1678.
when Anton van Leeuwenhoek. the inventor of the microscope. reported the
existence of animalcula. or sperm, in semen. To recount all the contribu-
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tions to the scientific foundations of vaginal contraceptive products would
make a !ong list. In retrospect, however, major creative research in this area
has been concentrated in two relatively brief historical periods.

The first began two centuries after van Leeuwenhoek. It began when in
1855, Kolliker in Germany published his findings on the effects of chemical
agents on sperm motility. This event initiated a series of studies which could
be called the first age of modern-day vaginal contraceptive research. In the
1880s, the diaphragm, invented by Mensinga, came into "Ise (2), and Ren
dell, an English pharmacist, produced the first commercial vaginal contra
ceptive: a suppository of soluble cocoa butter containing quinine sulfate.
Late in the nineteenth century, Besant, an English feminist leader, recom
mended a sponge soaked in quinine solution as a spermicidal vaginal barrier
(2), and Chann, in the United States, suggested the use of vaginal
contraceptives containing boric acid, tannic acid, or bichloride of mercury.
In 1907, Gunther in Germany confirmed and expanded Kolliker's work (12),
and a spermi..:idal jelly was introduced commerically in that country.

The second stag'.? of research into vaginal contraception began a quaner
of a century later. In 1928. Baker in England compared the effects of chemi
cal agents on guinea pig and human sperm, providing the basis for In vztro
spermicidal as~ays using human sperm (1). This was followed by a series of
papers by BrO\\ n and Gamble establishing standards for human spermicidal
testing (4, 5, G, 7). Research in the laboratories of the Ortho Pharmaceutical
Corporation in the late 1930s led to the standard Sander-Cramer test (22)
and the Mende-Berliner assay to compare spermicidal formulations (20). In
the early 1940s, the first surface active spermicidal agent, Triton X-I00, was
discovered and developed commercially at Onho (3), and a few years later,
nonoxynol 9 was di~covered in the Onho laboratories (21). During the next
two decades, surface-active agents became the principal active ingredients in
spermicidal products. The deVelopment of Menfegol (17) by the Japanese
pharmaceutical company, Eisai, continued this trend. The surfactants are
neither strongly acidic nor irritating to the vagma, but have high spermicidal
activity. ~ost other spermicidal ingredients have fallen into disuse, either be
cause of the mferior spermicidal potency of the weak acids or the potential
toxicity of mercul"}-containing compounds. Surfactants arc marketed in a va
riety of dosage forms and are available worldwide (" rable 7-1, Pages 104 and
105).

Soon after the development of ~urfactant spermicide-containing vaginal
contraceptives, a ~cientific hiatus began that has laMed to this da). Little new
research in vaginal contraception wa~ undertaken, except for the develop
ment of such new dosage forms a~ C film, the water-soluble contraceptive
film containing nonox)nol 9. Vaginal methods were overshadowed by the
oral contraceptive~ and intrauterine devices. The use of vaginal agents de
clined. The time and minds of researchers were incre.lsingly occumed with
developing lower-do~e oral contraceptives, IUDs, and long-acting parenteral
forms of hormonal contraceptives.
A~ more information about the potential side effects of hormonal agent,; was

gathered, howe\er, ,;cientilic intere"t in vagmal methods was revived. Even so,
it was not 'lIltil the mid 1970~ that innO\ ati\ e research into vaginal contracep
tion again began in a few laboratone~. Apart from rather mode\! ~upport of
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research into new delivery systems by the WorId Health Organization,
The Population Council, and the Program for Applied Research on Fertility
Regulation (PARFR), significant public funding of research in this area has
just begun.

Current research in vaginal contracep~ion is centered in four areas: 1) for
mulation development, 2) assays for efficaC) and safety. 3) clinical and epide
miological studies of efficacy. and 4) basic research.

FORMULATION DEVELOPMENT

The major emphasis in current research with vaginal contraceptives centers
on dosage form development. The major thrust has been to make products
contaming surfactants more effective by enhancing consumer compliance.
This work began as product-line extensions in the form of aero...ol foam
products (2). and resulted in foaming tablets and suppositories (2). Tr:ese
dosage forms are not long-acting. however. and must be applied at coitus.
Present research emphasis has ~hlfted to de\elopment of longer-acting deliv
ery systems. such as sustained release vaginal inserts. and spermicide
releasing sponges. condoms. and diaphragms. \\hich may make these agents
temporally independent of intercourse.

Altering the do~age form and ll1creasing its convenience ma~ not seem to
be major advances from the viewpoint of medicallscienufic progress. but ailY
formulation change re~ulting m increased convenience contributes to patient
compliance. Moreover. animal data. a~ well as clinical impressions (11. 15.
16). sugge~t that formulation change~ can enhance the inherent efficacy of
vaginal contraceptive products.

IN VITRO AND ANIMAL ASSAYS F0lt EFFICACY AND SAFETY

III Vitro spermicidal assays. although useful 111 testing new potential agents
for vaginal contraception. have three important shortcoming~. First. these
methods mea~ure only those agents which immobIlize sperm. Compounds
such as acrosomal enzvme inhIbitors. which mav block fertilization without
affecting motilit~. wou'ld remain undetected by' these assays. Secondly. III

Vitro tesb are poorl~ suited to ascertain the relative effects of inactive ingre
dients of a formulation on its active ingredients. I.e.. release of the com
pound from its vehicle; and the acti\e ingredients plus the barrier effects
provided by the vehicle. Finally, spermiCIdal tests fail to measure the effect
of compounds on any other phy~iologic characteristics associated with the
reproductive tract. which could suggest new types of vaginal contraception.
These might include compounds that physically change cervical mucus.

For these reasons, many investigators have sought an III VIVO animal model
in which fertility rather than sperm motility is the experimental end point.
During the 1950s, research conducted in the Ortho laboratories by Hartman
(14) and at the Worce~ter Foundation by Chang (9), suggested that the rabbit
was not well suited to such a test. These results discouraged III VIVO experi
rr.~ntation in this area for several years. By the mid 1970s. Ortho investigators
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TABLE 7-1. Major Vaginal Contraceptive Products

GEOGRAPHIC
PRODUCT DOSAGE FO~M MANUFACTURER DISTRIBUTION·

Surface active agents
Nonoxynol9

Because Aerosol foam The Emko Co. 1
Conceptrol Cream Ortho Pharm. Corp 1,2,3,4
Dalkon Foam Aerosol foam A. H. Robins 1,6
Delfen Cream Cream Ortho Pharm. Corp. 1,2,3,4,5,6,7,8
Delfen Foam Aerosol foam Ortho Pharm. Corp. 1,2,3,4,5,6,7,8
Duracreme Cream L. R. Industnes Ltd. 3,4
Duragel Jelly L. R. Industnes Ltd. 3,4,5
Encare Oval Foaming Norwich-Eaton Pharm. l'

suppository
Emko Foam Aerosol foam The Emko Co. 1,2,3,4,5,6,8
Immolin Cream Schmid Labs. Inc. 1,2,3,8
Koromex Foam Aerosol foam Holland - Rantos Co Inc 1
Koromex 11-A Jelly Holland-Rantos Co. Inc. 1,2,4,6,7,8
Ortho Creme Cream Ortho Pharm. Corp. 1,2,3,4,5,6,7,8
Ortho Forms Suppository Ortho Pharm. Corp. 3,4,5,6
Patentex Jelly Patentex GmbH 1,2,3,5,6
Patentex Oval Foaming Patentex GmbH 3

SUPPOSitOry
Patentex Schaum

Spray Aerosol foam Patentex GmbH 2,3,5,6
Rendells SUPPOSitOry W. J Rendell Ltd. 1,2,3,4,7,8
SemlCld SUPPOSitOry Gynechemle 1,2,4
Staycept Cream Creal(l .':ex Labs. Inc. 4
Staycept Jelly "" ~, ;lX Lab:>, Inc. 4
Staycept SUPPOSltOr: '. 'ory Syntex Labs. Inc. 4

had demonstrated that the implantation rate in rabbits. after intravaginal
administration of contraceptive formulations pnor to mating. provided
an index of vaginal contraceptive potency (II. IS. 16). This III VIVO model
appears to lend itself to e\aluation of products containing spermicidal
agents. as well as compounds acting on other sperm functions required for
sperm transport or fertilization. It also allows evaluation of the effecl of inac
tive ingredients in a formulation. and provides insight Into whether a ':-'">rmu
lation will deliver the spermicide in a more or less bioavailable form or
enhances the physical barrier to ~perm transport (IS). Recent work by
Zanevcld with a second species. the stump-tailed monkey. provides another
promising nlOdel for III VIVO vagmal contraceptive testing (25).

The validi~v of these animal models in measuring human vaginal contra
ceptive dT:.. .:y is as yet unknown. There are obvious differences between
the reprl',l,:, tive anatomy and physiology of these <:nimals and those of
women ). Further. the clinical data which exist to date do Poot allow accu
rate cOffijJ<.lrison of the efficacy of different vaginal contraceptives. nor do
they allow a comparative evaluation uf the efficacy of \aginal contraceptives
with hormonal contracepti"es or IUDs (2). However. at this time these mud
els do appear to be promisin:5 research tools.
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TABLE 7-1. Major Vaginal ContraC3ptive Products (Cont.)

PRODUCT DOSAGE FORM MANUFACTURER
GEOGRAPHIC
DISTRIBUTION·

Triton X-100··
Genexol Cream Cream W. J. Rendell Ltd. 4
Ortho-Gyr.ol Jelly Ortho Pharm. Corp. 1,2,3,4,5,6,7,8

Octoxynol
Koromex II Cream Cream Holland - Rantos Co. Inc.
Koromex II Jelly Holland-Rantos Co. Inc.

Hexylresorcinol, dioctylsodium sulfosucclnate
PrenlJf Compound Jelly Lamberts 4

Polyoxethylenoxy phenol
CCC Jelly Yamanouchl Ltd. 8

p-Methanylphenyl polyoxyethylene ether
Neo-Sampoon Foaming tablet Eisai Co. Ltd. 2,4,5,6,8

Organometallic compounds
Phenylmercunc acetate

Lorophyn Jelly Jelly Norwich International 1,2,'3,4,6,8
Lorophyn SUPPOSitOry SUPPOSitOry Norwich International 1,2,3,4,5,7,8

Zinc phenosulfonate
Rendell Foam Foaming tablet W. J. Rendell Ltd. 4

Other active agents
Bonc aCid

Ramses Jelly Jelly Schmid Labs Inc 1,2,3,4,8
Polysacchande-polysulfunc aCid ether

Syn-A-Gen Foaming tablet Dr Herbrand KG 1,4,6,8
Syn-A-Gen SUPPOSitOry Dr Herbrand KG 2,3

Chloramine
Gynomin Foaming tablet H R. Napp Ltd 2,4,6,7,8

·Distribution-1: U.S. & Canada, 2: S. America, 3: Europe, 4: United Kingdom, 5:
Middle East, 6: Africa, 7: Australia & New Zealand, 8: ASia & Far East.

• ·p-Dlisobutylphenoxypolyethoxy ethanol
(Kestelman P, Kleinman RL: International Planned Parenthood Federation (IPPF)
Directory of Contraceptives. London, IPPF. 1976)

tU.S. only.
(From the International Planned Parenthood Feueration Directory for 1976 [edited by
the authors])

CLINICAL AND EPIDEMIOLOGICAL STUDY OF VAGINAL
CONTRACEPTIVES

The third area of re~earch ha~ only recently been brought to general atten
tion (24). It involves the clinical evaluation of the dlican of barrier methods
of contraception. The rdmificatior.s of thl~ research '.re Just beginning to be
appreciated. First. concept~ emerging from this r<:,;earch place the eflicacy
and difficultie~ encountered with barrier methocl~ of contraception in better
perspective. Secondl~. an dppreciation of the diflicultie~ involved in clinical
trials with these methods make~ clear the potential ~o~t of re~earch and de
velopment with such producb. Owmg partly to the latter cOlNderation. the
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importance of new approaches to clinical testing of vaginal contraceptives is
becoming increasingly evident.

The overall efficacy of a vaginal contraceptive product is the end product
of interacting factors. Perhaps the most critical is the ~permicidal potency of
the active ingredient and its concentration in the product. The characteris
tics of the delivery vehicle are also important, in that the formulation may
control the ability of thl' ~permiClde to contact the sperm and produce a
physical barrier to sperm 1I Jnsport beyond the cervical os. The motivation
and intelligence of the comumer are crucial to the consistent and proper use
of the contraceptive product. Convenience, ease of administration, and
attractiveness of the dosage form playa significant role in proper use of the
product. The consumer's belief in the effectiveness of the product may be
essential to its consistent u~e. and this belief may be shaped by the attitude
of the physician (or clinical investigator) concerning the effectiveness of vagi
nal contraceptives relative to other modalities.

Although 111 ,Illro spermicidal test systems and animal models generate
valuable information concerning vaginal contraceptive effectiveness, only
human clinical studies provide real indexes of contraceptive protection. Un
fortunately, clinical trials of vaginal contraceptive products conducted over
the past 40 years reveal a great variation in effectiveness rates. These stud
ies, reviewed by Belsky (2), involved different types of contraceptives. test
populations, and test methodologies. Thus they do not allow comparison of
the efficacy of one vaginal contraceptive with another or with other contra
ceptive modalities.

The problems of assessing vaginal contraceptive effectiveness were recent
ly explored ;'1 an interdisCIplinary symposium, sponsored by the FDA's panel
on over-the-counter contraceptives and other vaginal drug products. This
symposium revealed much consumer confusion about the true measure of
the effectiveness of a va:;mal contraceptive product. Is effectiveness mea
sured in terms of the outcome expected if a product is used consistently and
as directed? Or is the level of the effectiveness determined bv the success
achieved by a large number of women using the product in a v~riety of situ
ations. with differing degrees of consistency and competence? These alter-

1tives involve the concepts of theoretical- and use-effectiveness in the clini
otl eva'uation of contraceptives.
According to Tietze (24), theoretical-df-.·ctiveness is a measure of the ca

pacity of a method or a product to reduce the chance of conception when
correctly prescribed, correctly understood, and correctly used. Use
effectIveness, on the other hand. refers to the effect of the method within a
particular population which may be more or less motivated and skillful.

Obviouslv, usc-effectiveness is lower than the theoretical-effectiveness.
With the nJD, theoretical- and use-effectiveness are essentiallv the same as
long as the IUD remains m sll11 With oral contraceptives an'd the various
barrier methods, patient compliance becomes a major factor. The study of
vagiP"l1 contraceptive efficacy thus presents special problems to the research
er, the greatest of which i~ lack of control of their use by the subjects under
studv.
S~me of the problem~ encountered in conducting a well-controlled, pro

spective clinical study of vaginal contraceptive effectiveness have been dis-
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cussed by Pasquale (24). The ideal would be a double-blind study. A placebo
control presents no technical problems, merely the ~reparation of a similar
vehicle and dose form without the spermicidal agent. But a placebo control
is unacceptable from an ethical point of view. A matched-active control must
be used. but this restricts the type of formulations which can be compared.
Foam must be compared with foam, cream with cream. Sometimes even mi
nor differences such as consistency of a cream, odor. or instruction can
break th(~ blinding.

If a double-blind study is Impossible. comparatIVe tnaL~ with random alloca
tion of subjects may be substituted. Investigator or subject bias cannot be
eliminated with certainty. however. \'olunteer subjects in a vaginal contra
ceptive trial may not be representative of consumers of over-the-counter
vaginal contraceptives and the results obtained in a clinical study mav not
necessarily be representati\ co;' m '.1 the market-place.

If the design of a clinical study of the method effectiveness of a vaginal
contraceptive product is difficult. the stud7 of use-effectiveness is for all
practical purposes impossible.

BASIC RESEARCH

Last. but certainly fdr from least in importance, is basic research in repro
ducti\ e biology. Basic research i~ a crUCIal and ll1dlspensable element in the
development of new vaginal contraceptives whch act by different mecha
nisms and which arc safer and more efficacious than current products. New
dcliver7 system~ show the most promi~e for immediate ~uccess; the real fu
ture probabl7 lies with new type~ of acti\ e agents.

It is often difficult to find way~ of applying basic research discoveries to
the development of new products. Currently. the mo~t active areas in basic
reproductive r("search arc studies of sperm and the process of fertilization
(13). It is important that basic re~earchers keep in mind the pragmatic appli
cations of such research. For example. ll1creased awareness of the interaction
of s<.:men and cervical mucus has led to better understanding of the bio
chemistr7 and ph7sical composition of cervical mucus. Originally begun in
<in dlort to understand ,he causes of infertilitv (10). this work has led to a
new apploach to improve vaginal contraceptl;m. I.e. the search for agents
which can alter cCr\'lCal mucu~ and thereby prevent ~perm migration. Investi
gations by Stambaugh and Buckle7 (23). Greenslade el a/ (II). and Z::meveld
el al (26. 2i) of sperm proteolytic enz7 mes found 111 the acrosome suggest
another new approach to vagll1al contraception: theoretically. at least. an in
hibitor of the acro~oma! enl.yme~ could 111 itself prevent fertilization.

The objective of all barrier contraceptives. whether occlUSive or chemical
in nature. is to prevent sperm from reaching and fertillzing t!,e ova. Al
though investigator~ arc taking different approache~ their goal i~ the same:
new plOducts which arc inexpcmive. long acting. have maximum cOI1\'e
niencc. independence from coitus. and acceptability for increased consumer
compliance.
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Since 1976, when the idea of using a coll:lgen sponge (CS) as an intravaginal
contraceptive barrier method was outlined ~ i /. investigations at the University
of Arizona have been involved in various aspect.. of clinical evaluation of this
method (2, 3,4). Furthennore, several other uses for the collagen sponge in
the practice of gynecology have been developed and tested (Table 8-1).

CONTRACEYnVESIQNCE

Historically, the use of feltlike sponge materials for a vaginal device is one of
the oldest contraceptive methods (8). Alt~ough the evidence is nearly 3000
years old, nol.hing is known about the efficacy of this method. Several re
ports indicate the use of sea sponge, made by nature and formed by a pro
tein spongin, which is a type of collagen. Therefore, the synthetic collagen
sponge under investigation is a more sophisticated version of the old types.

The optimal requirements for a sponge which is to be used as a vaginal
contraceptive are high resilience of the material, prompt and maximal fluid
binding capacity, easy insertion and removal, and the possibility of incorpo
rating medications such as spermicidal agents into the sponge matrix. The
sponge itself should be nonirritating, noncarcinogenic, and stable in contact
with the vaginal tissue.

The sponge should continuously cover the cervix as a mechanical barrier
against spenn and should be of a size which will minimize the dislodgement
of the sponge during intercourse. Proper placement requires insertion of the
sponge into the upper vaginal vault. A sponge made of collagen fibrillar pro
tein has been shown to satisfy these criteria (1, 2, 3,4).

·With collaboration 0; Karen Betts and Donna Mobley
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TABLE 8-1. Collagen Sponge in Various Gynecological Applications

1. Contraception
A. Cylindrical disk
B. Disposable spermicide container for diaphragm

2. Topical treatment of vaginal infections
A. Herpes Simplex gemtalls-zinc-medicated sponge
B. Various vaginal infections

3. Drug de~very system
A. For vl:ltennary use (anbbioitics)

TA81-E 8-2. Modification of Contraceptive Collagen Sponge Tested Dunng its Development Into
the Final Form

During development of the present CS, several modifications of ~he origi
nal sponge were tested as summarized in Table 8-2. Table 8-3 describes the
current collagen sponge which showed the best perfonnance in animal and
clinical testing.

The collagen sponge, as a contraceptive device, is a cylindrical disk, 6-7
ern wide and 2-2.5 em thick. It is made of pure collagen fibrous protein,
isolated from bovine skin. Collagen is reconstituted in the fonn of a sponge,
and the final product contains less than 5 ppm glutaraldehyde, which serves
as a collagen cross-linking agent. This minimal presence of residual glutar
aldehyde in the sponge is important. Glutaraldehyde is known to be bacteri
cidal and fungicidal, thus preventing the growth of these microorganisms on
the surface of the spo~lge during storage. It must be stressed that glutaralde-

GENERAL
PROPERTY STUDIED

Resilience

Size

Material

Removal otcs

TYPE OF MODIFICATION

Combinabon of CS with other
fibers made of nylon, cellulose
Increase density of collagen
Increase cross-linking

CS of 6, 7, and 8 em diameter,
2.5 em thick

It'entical size sponges (6 X 2.5
ern) made of collagen,
polyurethane, polyviny~alcohol,

acetylcellulose

Loop or stnng made of
-cotton (umbilical tape)
-dacron
-polyester
-nylon

FINAL RESULT

CS made of pure collagen with
density 50 mg collagen/em3 ,

highly cross-linked with
glutaraldehyde, nc other fibers
needed

Two SIZes should be used, having
6 and 7 em diameter

CS proved superior to others in
flUid binding, resili.."ce, retention,
nonirri1ation

-absorbs ejaculate
-irntates the male
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TABLE 8-3. The Characteristics of ~he Contraceptive Collagen
Sponge with Best Perfo,mance

Composition pure bovine skin collagen, 100%

Cross-linking agent glutaraldehyde
< 5 ppm residual content

Density 50 mg collagen/cm3

pH 45 to 5.5

FlUid binding
(ml water/g) 35-45

Size 6- 7 cm x 2 5 cm cylinder

Future options-
Incorporation of spermicide

hyde has been shown to be cytotoxic at concentrations above 20 ppm. The
pH of the sponge is adjusted to 4.5 with an acetate buffer. The buffering ca
paCIty is sufficient to create a spermiCIdal environment in the sponge resis
tant to neutralIzation by ejaculate of slightly alkaline pH.

The collagen sponge is inserted intravaginally with a ~yringe-ty pe applica
tor. A loop made of a soft nylon cord is attached to the collagen sponge for
easier removal. The string i~ anchored through the ~ponge in such a way
that the pulling force is evenly di<;tnbuted over a large area of the sponge
matrix (Fig. 8-1).

The collagen sponge should be left in the upper vault of the vagina for 6
8 hr after intercourse. Removal of the CS for 48 hr following coitus is un
necessary. Dunng thi~ period of time. no malodor is formed within the
sponge. due to the chemical reaction of sperm polyamines with diamine oxi
dase (4. 5. 6). After longer intervals. malodor develops in most users. Rate
of malodor formation in the sponge infiltrated with the ejaculate varies from
one individual to another.

Various aspects of the collagen sponge (Table 8-2) have been tested by
more than 100 volunteer~. Sponges with a diameter of 6-i cm arc satisfac
torily retained in the upper vagina. The sponge. although resilient. is soft
and pliable: users had no significant <:omplaints about discomfort. In early
studie~. however. several male partners complained about irritation of the
penis caused by the consistency of the tape. Therefore. we selected and test
ed new materials for the loop and the presently used nylon cord has solved
this problem.

In early 19ii. studies demonstrated that the collagen sponge had good ac
ceptability and convenience to the user (2). The next step in testing of the
sponge method. that is. its efficacy as a barrier. was evaluated by a modifica
tion of the sperm penetration test as developed by Sims (9) and Huhner (i).
Volunteers with ligated fallopian tubes or using an IUD as a contraceptive
method were tested during their preovulatory phase for volume and quality
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FIG. 8-1. Top. co11.lgen ~ponge a~ \'<lgmal contraccptl\'c barner: notc placcmcnt or
loop Bottom. m"crtcr \\ ith "pongc.

of cervical mucus. \'olunteers used 6- 7 cm \\ Ide CS. i:~~;~rted in the upper
vault of the vagina through an applIcator. The couples had intercourse at
home and the female subject came to the ho~pital where the sponge was re
moved by the gynecologist.

Samples of cervical mucus were collected from the exocervlx and endo
cervix and were' analyzed under HPF. For the evaluation of the results of
postcoital test~ (PCT). the presence of motile sperm in the cen'ical mucus
was considered as a positive te~t. indicating penetration or b~ passing of the
CS barrier. During the ~ame or succeed1l1g c~cle. each volunteer couple
~erved as their own control. The~ were te~ted again. this time without the
use of the CS. to verify adequate numbers of ~perm present in the cervical
mucus.

In the past three years. o\er 60 ~perm penetration te~ts have been per
formed using the CS alonc as a mechanical barrier. During the developmen
tal phase. several modification~ 111 size. shape. and mechanical characteristics
of the sponge were made to deSIgn a better mechanical barrier. Irrespectl\ e
of these modifications. mOllIe ~permatozoa were observed in the cervical
mucus in 15%-20% of the tests. However. the number of ~perm per HPF in
the positive test~ was significantly lower than the control values.

We will not ~peculate as to \,hat percentage of the \\omen \\ith positi\{~

postcoital tests would have become pregnant. We would lIke to empha~i/e
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TABLE 8-4. Results of PCT CS with Spermicidal Cream

Total number of volunteers 33-
Number of PCT without CS (controls) 33
Number of PCT with CS-spermicide 33

Negative 31
1 viable sperm/HPF 1 (In exocervix only)
1 viable sperm/slide 1 (In exocervix only)

-Each volunteer provided postcoital testing for collagen sponge
alone, followed by collagen soonge plus spermicide.

that our tenn "failure rate" does not correspond with the usual manner of
expressing the effectiveness of a contraceptive method. Any motile spenn
observed in the cervical mucus is called a postive test. It is impossible to re
late these results to standard pregnancy rates.

Our studies demonstrated that the optimal diameter of a resilient sponge
to mechanically obstruct the upper vault should be 6-7 em for nulliparous
females. For multiparous females the diameter of the CS should be between
7-9 em.

In testing multiparous volunteers with a small diameter sponge (6-7 em),
dislodgment or changes in the position of the diameter of the sponge to the
long axis of the vagina was observed. This reinforces the opinion that for a
sponge to be effective as a mechanical barrier it must have an elastic memo
ry and the proper size to continuously cover the cervix.

It was postulated that effectiveness of the CS in conjunction with a sper
micidal cream would reduce the incidence of positive tests. A total of 33 vol
unteers were tested at the time of ovulation with the CS in conjunction with
spermicide cream. Postcoital tests were performed within 4 hr following in
tercourse. The average time of sampling the mucus was I hr 40 min after in
tercourse (the range was from 45 min to 3 hr 45 min). The average age of
our volunteers was ~8 years. One-third of the women were parous and two
thirds nulliparous. As shown ~n Table 8-4, of the 33 postcoital tests per
fonned with CS spennicide, 31 tests were negative. One of the two positive
tests showed one motile spenn per HPF and the other volunteer had one
motile spenn on the entire slide of cervical mucus obtained from the
exocervix. In neither case were spenn present on the slides from the
endocervix.

Both volunteers with positive tests were using an IUD for contraception
and even though the exocervix was swabbed with a cotton applicator prior
to testing, the positive test may have resulted from mucus surrounding the
IUD string.

It was concluded that the combination of a chemical and mechanical bar
rier will substantially increase the contraceptive efficacy over that of the col
lagen sponge alone.

At the time of writing this report, we have not decided which type of sper
micidal agent to use. Our preliminary testing of the most commonly used
spermicide, i.e., nonoxynol 9, demonstrated some adverse effects in animal
testing (see chapter 16). However, the collagen sponge as developed and de
scribed in this report represents an ideal vehicle for delivering intravaginal
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spennicides and other medications. The sponge also insures a continuous
release of the drug from the collagen matrix into the vagina. Therefore, the
CS spennicide is a potentially promising intravaginal contraceptive barrier
method.

Use of the sponge has two beneficial attributes for vaginal contraception.
The CS maintains the spennicide in an adequate position to cover the cervi
cal os. Secondly, the sponge is bulky enough that if not inserted into the up
per one-third of the vagina, its mechanical presence will be noted by either
the male or female.

As a result of our basic and clinical studies, we are presently incorporating
a nondetergent spennicidal agent into the sponge. Mter detennining its bio
physical characteristics in vivo, postcoital tests on a similar group will be re
peated. If the results are as satisfactory as the reported data on the CS in
conjunction with spermicidal cream, phase three testing will be performed,
with couples who will use the CS spennicide as their only means of contra
ception.
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Intravaginal contraceptivc barricrs. including sponges. have been widely
used for several centuries 0.4). but since the development of more effective
methods of contraception their popularity has decreased. This tendency to
sct aside thc barrier mcthods is being modified. howevcr. now that the oral
contraceptives and IUDs have been shown to produce harmful sidc cffects.
Rccentl~. sevcral studics have bccn implementcd m various parts of the
world in an cffort to incrcase the dlicacy of the sponge against pregnancy.
to adapt it to modern life. and to make it widely available.

Encouraged by the positive results of investigatiom of the vaginal contra
ceptive sponge reported by Chvapil (2. 3). scveral invcstigators undcrtook a
study intended to establi~h the acceptability and efficacy of a polymeric
sponge as a contraceptive method among women in 1\1exico. The findings of
this study are reported here.

MATERIALS AND METHODS

Study participants were 16 women betwecn 16 and 41 year~ of age. who
wcrc atte~ding the Ccntro de Feruhdad ~ Esterilidad. A.C.. Mexico Cit~.

The ~tudy participanb agreed to u~e a vaginal sponge as the only contracep
tive method used b~ them or their partners. The polymeric sponge con
tained the spermicidal compound nonoxynol 9 (constituting 30% of the total
\\eight of thc sponge). The women were instructed to insert the sponge
deeply into the vagina before intercourse and keep it in place for at least 8
hr. Thev were then to wa~h the sponge with tap water and to store it in its
original package until it was to be used agam. The women were asked to use
the sponge during intercourse for a maximum of ten coital acts. Every user
was given an appointment to attend the clinic once a month. During the vis
its information about the frequenq of use and performance of the sponge
and about the frequency of the subject's menstrual periods was collected.
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TABLE 9-1. General Charactenstlcs of Women

CHARACl t;RISTIC NO.

Total number of women
Average age
Religion:

Catholic
Other

Panty:
Parous
Nulliparous

Average number of children
Average educational level
Desire for more children

Yes
No
Undecided

Previous contraception
Oral contraceptives
IUD
Rhythm
None

·Ranges

RESULTS

16
30 years (16-41)*

14
2

14
2
3.5 (0-7)*
6 (0-13)*

3
11

2

5
5
1
5

All the women live in the urban area of Mexico Citv: fourteen are Catholic.
one is Protestant and one has no formal religion.' All are married. Their
years of education range from 0-13 yr and the average number of ~ears of
schooling is 6. All :'ut two ~ubjects have sc\en children or fewer. with an av
erage of 3.5. Four women have had abortions; cleven do not want more chil
dren. two want two more children. and one wants one more child; two wom
en are undecided (Table 9-1).

Previous contraception has been used by 11 patients: 5 used oral con
traceptives. 5 used an IUD. and one used rhythm. They reported having sex
ual intercourse on an average of 4 times a week.

Their reasons for accepting this method were infrequent intercourse
(eight women). or absence of serious side effects associated with the sponge
(six women). Two women stated no ~pecific reason.

Three women have finished the study after 6 months of using the sponge.
and the group as a whole has completed 49 months of observation. To date.
no pregnancies have been reported. Nevertheless. some subjects have expe
rienced side effects which have caused them to abandon the method. Seven
couples have dropped out of the study: three of them because the sponge
prevented proper penile penetration during intercourse. two did not trust
the method and changed to a more effective one. and two were lost frorr.
follow-up.

Difficulty during ~ponge insertion was reported by two women and anoth
er woman had trouble withdrawing it. One woman reported that the sponge
became smaller after being used. and another found that the sponge had
tumed yellowish.
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CONCLUSION

Many couples who have infrequent sexual intercourse are interested in try
ing a safe barrier method that will avoid the undesirable side effects pro
duced by the more effective contraceptive methods. For these reasons great
attention has been given recently to topical contraceptives and investigators
in this field have been looking for a simple, effective, and highly acceptable
barrier method.

In theory, a polymeric sponge containing spermicides, when properly
used, might be a good contraceptive method, however the present study has
revealed problems with the prototype, such as discomfort during intercourse
and difficulty during insertion and removal due to excessive size of the de
vice. To fully evaluate the merit of this method, further studies with a
smaller device are required.
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In May 1978. a multiclimc trial was undertaken in seven countries to obtain
estimates of the use-efTectivene~s. safety and usc-acceptability of a polyure
thane-spermicide contraceptIve sponge (Collatex. Vorhauer Laboratories.
Inc.. Costa Mesa. California). The trial i~ being conducted independently of
the manufacturer and employs standardized patient selection criteria. patient
instructions. study protocol. and data collection instruments. The ellipsoidal
sponge being tested measure~ 3.0 cm by 5.5 em. and consists of 70% poly
urethane and 30% nonoxynol 9. with a polyester removal loop molded into
the perimeter. Laboratory studies conducted prior to initiation of the trial
determined that the sponge was safe for human use. Studies have entered
the follow-up phase in five countries. but only in the Belgrade. Yugoslavia
study have cases completed the six-month follow-up period. Preliminary
analysis of the Belgrade data indicates that the device is safe. efTective. and
associated with an acceptable rate of discontinuation. However. the early. in
complete follow-up reports from Egypt. Bangladesh. Colombia. and Mexico
are indicative of less successful usc than that reported from Yugoslavia.

Thl' author\ wl~h to t'xprl'\\ thl'lr g-r.ltltudt, to Dr~. R A/nar. Ml'XlC1 Cit\', Ml'Xlco: 1\1
Mahr.m. CaIro. E!r'pt. A. R.lhman Kbm, Dacca. Bang-Iadl'\h: and G. Rlafio-G.lInboa. Bog-ota.
Colombl.l. for contributing dald u\l'd m thl' prl'paratlon of thl\ papl'r. to Gll'ndd Cummmg\ of
the: IFRP for he:r hdp m monltormg tht· \tudil'\. and to Dr B. Vorhaul'r and Vorhaul'r L.abora
10nl'~, Inc.. Co~td Ml'\a. Callforma. for contnbutlng the: \uppllt·\ of contracl'ptl\l' \ponge:\

Thl\ work .... a~ ~upporll'd In par; b\ the: Intl'rn.lllOnal Fl'rlllil\ Rl'\t'.lrch Prog-r.lnl and tht· Of
fice: of Population. I inltl'd Statl'\ Agl'nn for Intl'rnallOnal Dl'\dopmt'nt (AID/phd-C-II i2 .md
AID/pha-6-119H).
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INTRODUCTION

Various types of sponge contraceptives have been used thruughout recorded
historv. The earliest known documentation can be found in the records of
ancie~t Egypt and. most recently. in a family-planning program in the Unit
ed States in 1966. Despite their long history of use. sponges have never
been noted for their effectiveness (9). Efforts to further develop and refine
sponge contraceptives were abandoned when IUDs and oral contraceptives
(OCs) became readily available.

Currently. an incr~asing proportion of couples are selecting vaginal con
traceptive methods instead of IUDs. hormonal contraceptives. or sterilization
(5, 10). This shift in preference reflects an increasing wi:lingness to accept
the greater inconvenience and higher risk of pregnancy ~'isociated with vagi
nal contraceptives to avoid the permanence of sterilization 0r the perceived
risks of intrauterine and oral contraception. All sponges proviJe a barrier to
sperm passage. and most incorporate a spermicide. This dual physical and
chemical mode of action should result in a high level of effectiveness. As
sponges do not have to be inserted immediately prior to intercourse. their
usc docs not require the interruption of lovemakmg. one of the mqior prob
lems associated with traditional barrier methods.

Although various developers have operationalized the concept somewhat
differently. all sponges provide a barrier to the cervIx that is soft and con
forms well to the shape of the upper vagma, thereby theoretically providing
a barrier to the cervical os. Chvapil, who is primaril: responsible for the re
surgence of interest in sponge contraceptives. has developed a sponge de
vice consisting of bovine collagen (2. 3. 4)

The subject of this report is the polyurethane-spermicide contraceptive
sponge developed by Vorhauer. The Collatex sponge covers the cervical os
and blocks the path of the sperm to the uterus. During intercourse. the
sponge absorbs ejaculate and a surfactant spermicide renders the sperm im
mobile. The final choice of the polyurethane-spermicide material came after
extensive experimentation with other materials. including bovine collagen.
polymer-collagen hybrid materials and pure polymer materials.

The initiation of clinical testing of ( ,llatex followed a program of labora
tory testing underwritten by the manufacturer. Tests for local and systemic
toxicity, allergenic response. carcinogenicity, and mutagenicity were per
formed in laboratory animals and human volunteers. The acc~lmulated data
indicated that the sponge material was safc' for use in clinical trials (6, 7. 8).
Additional tests determined that the amount of spermicide released In VIVO

and In mtro from the sponge was sufTicien. to insure a high level of protec
tion if the device were to be used according to instructions (1). The configu
ration of the device was determined in acceptability testing conducted in
Mexico by the Programa para la !ntroduccion y Adaptacion de Tecnologia
Anticonceptiva de Mexico (PIACT de Mexico, A.C.) (11).

The clinical trial of Collatex wa~ initiated in Mav 1978 in the form of col
laborative studies between the International F~rtility Research Program
(IFRP) and clinicians in Sweden, Guatemala. and the five countries previ
ously mentioned. Specific criteria of evaluation specified in the trial protocol
included the incidence of accidental pregnancy, the rates of discontinua-
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FIG. 10-1. Ellipsoidal
Collatex used in clinical
trials.

tion of use for various reasons, the incidence of vaginal infection and allergic
reaction, the ease and regularity of use, the acceptability of the device to the
patients, and the durability of the device.

Data intake was closed for the purpose of this report on April 30, 1979.
As previously noted, sufficient follow-up data are available from Yugoslavia
to present a detailed evaluation of the success of use of Collatex in that pop
ulation.

MATERIALS AND METHODS

Th.: monge used in this trial is an ellipsoidal sponge that measures 3.0 cm
by 5.J em in the wet state used for insertion (Fig. 10-1). The sponge shrinks
to approximately one-half of the wet size when it is allowed to dry. The
sponge material is composed primarily of urethane foam and nonylphen
oxypolyethoxyethanol 9, commonly referred to as nonoxynol 9, which com
prises 30% of the weight of the sponge when dry. Other cvmponents in
clude various preservatives and a polyester woven tape molded into the edge
of the sponge to serve as a removal loop.

Each woman was instmcted to insert the sponge high into the vagina,
placing it directly over the cervix. The sponge was removed by grasping the
polyester loop, which was accessible under the device. The study protocol
allowed insertion up to one week prior to intercourse and removal from 6
48 hr after intercourse. The women were instructed to rinse the ejaculate
out of the used sponge gently by wetting and squeezing the sponge no more
than three times. The sponge could then be reinserted or stored in its con
tainer for later insertion. The amount of spermicide incorporated in the
sponge was determined in laboratory testing to be sufficient for about 20
rinsings, but the protocol conservatively specified only ten uses prior to
replacement.

Informed consent was received from each subject who agreed to partici
pate in the study. Upon admission to the study, verbal and written instruc
tions in the use of the sponge were given to each subject in her native lan-
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guage. Patients were instructed to retum for follow-up visits at one, three
and six months after their admission to the trial.

Table i 0-1 summarizes the characteristics of patients admiued into the
studie~ covered by this report. While the mean patient age in all ~tudies

ranges between 26.8 and 30.3 years. the mean parity varies from 1.2 live
bir~hs per woman in Yugoslavia. to 3.5 live births in Egypt and in Mexico.
The mean years of education range irom a bigh of 11.8 years in Yugoslavia
to a low of 5.0 years m Egypt. While relatively high proportions of women
were practicing some form of contraception immediately prior to their en
rollment in the trial-ranging from 65.2% in Mexico to 80.8% in Egypt
only in Yugoslavia. Colombia. and Mexico had any of the women relied on
barrier contraception extensively in the past.

RESULTS

COLOMBIA, MEXICO. EGYPT AND BANGlADESH

Table 10-2 contains a summary of the results to date of follow-up of patients
admitted into the studies in Colombia. Mexico. Egypt. and Banglac!esh. Of
the 179 patients admitted w the trial. 97 have made one or more follow-up
visits and have an aggregate 277 woman-months of usc.

Seven of the eight aClidental ;-,regnancies noted in Table Io-~ were rc
parted from Colomb!;;.. The other pr snancy occurred in the Egyptian study.

Of the 97 pallents returning for one or more follow-up visits. 43 (44.3%)
have discontinued usc (If Collatex. The most prevalent reason, accounting
for 55.8% of patient dlscontinuatiom.. was discomfort during intercour5e. In
addition. one patient had difficulty in removing the sponge. one developed
vaginitis. and one discontinued with c'1rnplainls of pruritus. Other reasons
for discc.ntinuation included lack of n,:lfidence in the method. leaving the
catchment area of the clinic. and des:re for another child.

Complaints in the studies in Colombia and Bangladesh include discomfort
during intercourse and the development of an unplea~ant odor in the
sponge.

YUGOSlAVIA

Table 10-3 presents six-month cumulative gn}~s life-tabk rates of pregnancy
and discontinuation for the study conducted in Be;b:·ade. Yugoslavia. As of
the data cutoff on April 30. 1979. the six-month pregnaIl'::y rate was 1.1 %.
the discontinuation rate was 13 I %. and the contmuati~n r~te was 85.6%.
Of the women admitted mto the study. 97 had made at least one follow-up
visit

The six-montl"- pregnancy rate ot 1.1 '70 women is the result of a single
pregnancy that occurred in the second month of ur,c. The patient was admit
ted into the study with a descended vaginal arch ~hat was the consequence
of a prior pregnancy and that presumably contributed to an improper fit of
the sponge.

Table 10-4 presents reasons for termination from the study for those pa-
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TABLE 10-1. Selected Patient Charactenstlcs by Study Site

CHARACTERISTICS YUGOSLAVIA COLOMBIA MEXICO

No. cases 100.0 61.0 23.0
Mean age 29.0 28.8 28.6
Mean parity 1.2 2.7 3.5
Mean years of education 11 8 7.0 7.0
Prior contraceptive use (%) 76.0 68.8 65.2
Exlensive barner method

expenence (%) 11.0 33 87

EGYPT

630
30.3

3.5
5.0

80.8

0.0

BANGLADESH

32.0
26.8

2.4
8.8

713.1)

0.1)

TABLE 10-2. Summary of Follow-Up of Patients In Studies In Colombia, MexIco, Egypt and
Bangladesh

REASON FOR TERMINATION

Unplanned pregnancy
Intercourse discomfort
Difficult removal
Vaginitis
Pruntus
No confidence In method
Relocation
Planned pregnancy
TOTAL TERMINATIONS
TOTAL ADI'v1!SSIONS
TOTAL PATIENTS FOLLOWED-UP
WOMAN-MONTHS OF USE

NUMBER OF
PATIENTS

8
24

1
1

1

2
4
2

43
179
97

227

PERCENT OF
TOTAL TERMINATIONS

18.6
558

2.3
23
2.3
4.7
9.3
4.7

1000

tients discontinuing usc of Collatex. The six-month rate of discontinuation
for reasons other than pregnancy (13.1%) i~ the result of 13 patients choos
ing to discontmue use of Collatex. The primary reason was discomfort dur
ing intercourse, ;lCcounting for II (78.7%) of the terminations. While the
majority of women discontinuing usc because of di~comfort cited only gen
eral complaints, two patients complained specifically of dryness due to ex
cessive absorption of vaginal ...ecretions by the ' onge. Other discontinua
tiom included one woman wl~h mGi1iliasis and ,mother who had no coital
partner. No cases of allergic reaction or severe vaginal inflammation have
been reported.

Table 10-5 presents the types of complaints received from the patients
during the follow-up period. Of the 97 patients making at least one follow
up vi~it, 23 (23.7%) complained of a problem with the usc of the sponge.
The most prevalent complaint was di~comfort during intercourse. which ce
~ulted in discontinuation of usc for II of the 13 patients making the com
plaint. Ten patients complained that the sponge tore during the removal
process, one patient complained of difficulty in removal. and three patients
complained of an unpleasant udor developing in the sponge.

Complaints generally occurred early in the follow-up period. While the pa
tients complaining of discomfort during intercourse generally discontin-
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TABLE 10-3. Six-Month Cumulative Gross Life-Table Rates per 100 Women in the Yugoslavian
Study

TERMINATION
RE:'\SON

Pregnancy
Discontinuation
Total terminatIOn
Continuation
Women at risk of

termination
Woman-months of use

1 MONTH
RATE ± S.E.

0.0 ± 0.0
5.1 ± 2.2
5.1 ± 22

94.9 ± 2.2

97.5
975

3 MONTH
RATE ± S.E.

1.1 ± 1.1
105 ± 3.2
11.5 ± 3.3
88.4 ± 3.3

85.5
2725

6 MONTH
RATE ± S.E.

1.1 ±'1.1
13.1 ± 3.6
14.1 ±3.7
856 ± 37

40.0
451.5

TABLE 10-4 Reasons for Termination In the Yugoslavian Study

REASON FOR TERMINATION

Unplanned pregnancy
Intercourse discomfort
Monilia
No sexuai activity
TOTAL TERMINATIONS

NUMBER OF
PATIENTS

1

11
1
1

14

PERCENT OF
TOTAL TERMINATIONS

7.1
787

7.1
71

1000

ued usc of Collatex, those complainmg of teanng. difficulty in removal and
odor were able to change their use patterns to overcome their problems.

DISCUSSION

Although the data available from the studies in Colombia. Mexico. Egypt
and Bangladesh arc limited. the slow recruitment of patients into these stud
ies as well as the number of dlscontinuations suggests that the use-accept
ability of the sponge has not been high in these areas. In addition. the high
number of pregnancies reported from ColombIa is indICative of potentially
low usc-effectiveness in that country. This lack of success in the less devel
oped areas presents a strong contrast to the results obtained in Yugoslavia.

With follow-up almost complete in the study in Yugosla\ ia. the results sug
gest that the method is acceptable and effective in that society. Women in
Yugoslavia and in other Central European countries have traditionally used
diaphragms and other vagmal contraceptives with success. This cultural incli
nation toward acceptance of the intricacies of proper use of barrier contra
ception may be responsible for the low rate of pregnancy and the moderate
rate of discontinuation found in the studv to date. A lack of cultural inclina
tion toward successful barrier contraceptive use in less developed areas may
have influenced the result~ in Colombia. Mexico. Egypt. and Bangladesh.

As Collatex is an experimental contraceptive device. this first set of clinical
trials was expected to reveal problems that could potentially be remedied by
changes in device design and use instructions.
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TABLE 10-5. Complaints in the Yugoslavian Study

TYPE OF COMPLAINT

Discomfort
Continuing use
Discontinuing use

Tom sponge
Difficult removal
Odor
Total number of patients

with complaints"

NUMBER

2
11
10

1
3

23

PERCENT OF
PATIENTS FOLLOWED-UP

2.1
11.3
10.3

1.0
3.1

23.7

·Note that ;;;;;:~~;>.I patients had more than one complaint during their use
of the sponge.

Two hypothes~s have been forwarded to explain the low use-effectiveness
found in Colombia. The first explanation is that the device was not being cor
rectly positioned in the vagina, while the alternate hypothesis is that the
sponges were washed more zealously than was called for in the protocol.

The major complaint, which was also the primary reason for discon
tinuation in all studies, was discomfort of one or both partners during inter
course. In the Yugoslavian study, approximately 13% of the women had this
complaint. !.. related problem was tearing of the sponge during removal,
which was most frequent in those patients complaining of discomfort. Al
though these problems were oftP '1 owrcome by experience in use, it is possi
ble that the version of the device that was tested was too bulky for some
women.

Vorhauer has developed a newer version of Collatex designed to bring it
higher into the vagina and to occupy less vaginal volume (Fig. 10-2). The
new version is approximately the same diameter as the sponge tested in these
clinical trials and has the same amount of spermicide, but is concave rather
than ellipsoid. The change in shape has reduced the thickness at the center
by one-third, from 3 cm to 2 cm, and allows the device to deploy over the
cervix in a manner similar to a diaphragm, thus increasing both the comfort
of the device and its effectiveness as a barrier to spenn passage. The concave
shape also allows the sponge to fold during removal (Fig. 10-3) which should
result in easier reL.oval and less of a tendency to tear.

This change in the shape of the device is expected to increase use-effective
ness as the concave shape should result in more accurate positioning over the
cervix. In addition, based on spennicide depletion data gathered in this trial,
Vorhauer is now recommending only three washings of each sponge.

Although the proportion of women who complained of an unpleasant
odor was found to be relatively low (3.1 %) in the Yugoslavian study, it was a
frequent complaint in the other studies. Apparently, the odor develops when
the sponge remains in the vagina for long periods or as a result of damp
storage in its container. To reduce the incidence of unpleasant odor, the use
instructions have been modified to advise a maximum of 48 hours between
washings, and air drying after washing and prior to storage.

Collatex was originally conceived as a reusable device, thereby reducing its
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FIG. 10-2. ImproH'd
Collate" deSIgned to
occup~ 1c~s vaginal
volume.

FIG. :0-3. ImprO\ed
Collate\. ~hO\\ n foldmg
upon removal from an
artifiCIal vagina.

expense anrl the frequenn of resupply. The succes~ of the study in Yugosla
via demon~trates the soundnes'i of this concept in a society where barrier
contraception is well accepted. However. women in other cultures may not
find the handling and wa~hmg of an ejaculate-laden spongc to be acceptable.
as was found in the studies in Colombia. MexICO. Egypt. and Bangladesh.
Thus. it seem~ practical to ofTcr Collatcx as a rem,able dc\<ice in areas where
such a use-protocol is acceptable. and to ofTer it as a disposable deVICe in
areas where extcnsive handling and careful washmg are not acceptable.
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Jost Intravaginal Device:
A Spermicidal Sponge (IVD)
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The Jost Intravaginal Device (IVD) is a promising new intravaginal contra
ceptive method which incorporates modem technology with old principals.
The IVD satisfies three major concerns in the initial choice and continued
successful use of a contraceptive method: these are safety, effectiveness, and
acceptability.

There is at present a resurgence of popularity of vaginal methods due to
growing concerns over potential serious complications of oral contracep
tives, such as cardiovascular mortality and morbidity (4, 7) and hepatic dis
ease (2, 3); and those of IUDs, such as increased risk of ectopic pregnal '<::}'

(5, 8), and pelvic inflammatory disease (6) with the potential of resultant ste
rility. The IVD offers women an alternative method of vaginal contraception
in what is believed to be a more desirable delivery mechanism than most of
the current products now marketed.

THE IVD AND ITS USE

The IVD consists of three disposable pieces: the applicator, consisting of a
barrel and plunger, and the device itself, which is composed of a resilient
open-and-closed cell polyurethane plug containing the spennicides non
oxynol 9 or 8.

The device, shown with its applicator (Fig. 11-1), is a sponge made l)f
nonoxynol and polyester. The outer cylindrical hollow shell plunger is open
at one end and closed at the other end, and includes an integral radially
extending t:ange, adapted for hand use to facilitate insertion of the device
into the vagina.

The spennicidal sponge is held within the barrel of the applicator until
the applicator is introduced into the vagina. The plunger is then depressed,
and the soft sponge is released high into the vaginal canal, where it quickly
expands to confonn to the shape of the vaginal vault (Fig. 11-2). Under con
ditions of use, when the sponge is compressed by coital thrusts, the spenni..
cidal nonoxynol is released from the foam; this release continues for periods
of 72 hr or longer. In addition to its spennicidal activity, the IVD serves as a
physical barrier and has hydrophilic properties which enable it to absorb se
men much in excess of its own weight.

128



FIG. 11-2. r.'\pand<:d IYD

FIG. 11-1. 1\'1) c()mpr<:~~<:d 111 apphlator.
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PROPERTIES OF THE IVD

Table 11-1 lists properties of the IVD. The presently constructed dry IVD is
4.5 cm high and 3.5 cm in diameter. It has a O.4-cm deep tab cut in one
side approximately one-quarter of the rlistancc from the distal end, for digi
tal removal (Figure 11-3).

Removai is sin'ple. A finger is imerted into the tab slit on the side of the
device. This tab elongates when the IVD is saturated so it is not difficult to
locate. With the tab compres",cd between the index finger and the thumb, a
gentle tug will remove the IVD from the vaginal canal.

Because of its ldpability to adapt to the configuration of the vaginal vault.
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TABLE 11-1. Properties of the IntravagInal Device

3.8
4.6
3.9

3.5
4.5
1.9

PROPERTY DRY SATURATED

Size
Diameter (cm)
Height (cm)

Weight (g)

FIG. 11-3. I\"D n:moval.

the IVD needs to be made m only one size. The IVD act~ as a physical barri
er at the cervical os by entrapping the ejaculate within 2-5 min after emis
sio~. Its wicking le"el (absorpti\e capability) is related to the amount of
nonoxynol 9 carried in the foam structure. the quantity of ejaculate. and the
length of time between coital acts. There are approximately 50-100 cells/
linear in. with 90% open and 10'1'0 randomly closed cells to additior:?lly en
hance the provision of a physical barrier. The dry weight of the IVD is either
1.9 or 2.0 g. dependmg on the amount of incorporated nonoxynol 9. If the
IVD carries a minimal amount of the spermicide so as to be effective for a
single ejaculate, it is capable of absorbing up to 16 times its dry weight.
When the IVD carries the maximal amount of spermicide so as to be effec
tive for three to five ejaculations. it is capable of absorbing up to 30 times its
dry weight. The heavier the load of nonoxynoL the greater the absorptive
capability of the sponge. However, the release potential of nonoxynol in the
loaded device is constant and is unrelated to the wicking action.

The IVD elimmates several inconveniences generally associated with the
use of vaginal spermicides. After insertion, the acti"e ingredient is not re
leased until the coital act; therefore it may remain in place and does not lim
it normal actiVity. Within 2-5 min after intercourse. the seminal and vaginal
fluids are absorbed by the IVD which then holds these fluids until the IVD is
removed. Additionally. it does not require replacement of a dose of spermi
cide prior to each act of coitus occurring within a i2-hr period.
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FIG. 11-4. Moistening the IVD for immediate use.

INSERTION AND REMOVAL OF THE IVD

Present investigations indicate that the IVD is effective for contraception up
to 72 hr after insertion. If us~ is planned within 6 hr after insertion, the
sponge must be premoistened by placing water in the barrel of the applica
tor prior to insertion into the vagina (Fig. 11-4). If coitus is planned between
6-72 hr after insertion, the IVD can be inserted in the packaged dry state
into the vagina.

A~ditional testing hopefully will confirm preliminary evidence that coital
thru~ts activate the release of spermicide from the IVD quickly enough and
in great enough quantity to be effective.

The design of the applicator facilitates IVD placement high in the vaginal
canal. Due to the convoluted nature of the vagina, the IVD will retain its
placement at the cervical os until it becomes heavy enough through satura
tion to cause it to slide down toward the opening of the vaginal canal.

PRECLINICAL TESTING OF THE IVD

l-rz vivo spermicidal screening tests of the IVD in stump-tailed macaque mon
keys has recently been completed by Zatuchni and Zaneveld, of the Universi
ty of Illinois, and Hahn, of Qrtho Pharmaceutical Corporation (I). Fractional
subtherapeutic dose levels of the IVD adjusted to the size of the ma-
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TABLE 11-2. In VIVO Spermicidal Screening Results of IVD Effectiveness in Stump
Tailed Macaques

Total number macaques
Dose administration (IVD)
Postcoital vaginal flUid

specimens aspirated and
examined

Sper 'Tlens free of motile
sperm

Average motile sperm
remaining (%)

MATED AFTER 10
MINUTES OF IVD

INSERTION

6
0.25

6

4

17

MATED AFTER 24
HOURS OF IVD

INSERTION

6
025

5

5

o

cague vagina were inserted in 12 macaques. Six were mated 10 min after in
sertion and six were mated 24 hr after inserti0n. Immediately following co
itus. vaginal fluids were aspirated from II of the 12 macaques and examined
microscopically for sperm activity. In the group of six animals mated 10 min
after IVD insertion. 4 of 6 specimens showed no motile spLTm. In the other
t\\O specimens. the average amount of motile sperm remaining was exactly
17%. In the group of six animals mated 24 hr after IYD insertion. five SPCCl

mens were collected and examined. All 5 were found to be free of motilc
sperm. Table 11-2 presents these data.

Human contraceptive effectiveness data are not ~ et a\ailable. Howe\ er. ef
fectiveness studies of the IVO in Sweden invoh ing over 200 women in two
sites have been underway for seven months.

Phase II testing for safety and acceptability of the IYD ~ponsored by
PARFR I~ about to begin in three Planned Parenthood clinics in the United
States. During this planned testing. 200 female volunteers. aged 18-45
years. who have undergone bilateral tubal ligation or who are IUD users will
use IVOs. They must be memtruating regularly and have coitus at least 2
times a week. Each participant will be examined by a physician at the initial
visit to assure that she is healthy. In addition. each participant will have a
Pap smear. vaginal pH recording. and Sims-Huhner test to determine that
her sexual partner produces motile sperm and that a hostIle em ironment to
sperm is not present.

At the initial visit. each participant will be given a fact sheet descnbing the
research project and will sign an informed-consent form. She will be shown
how to use the IYD. will be given instructions for study partiCIpation. and
will be given a questionnaire/diary to complete as to the length of time each
device is worn. when sexual relations occurred. and whether or not am irri
tation or side effects (itching. burning. odor. discharge. dryness. or di~com
fort) were noticed by the participant and/or her partner. Each participant.
who must have had coitus within the past 72 hr will be randomly assigned to
one of three study groups. The first group (30 women) will return to the
clinic after wearing the IVO for 24 hr (+4 hours). having had at least one
act of coitus. The second group (60 wOl1len) will return to the clinic after
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w~aring the IVD for 48 hr (+4 hours). having had at least one act of coitus.
The third group (110 women) will return to the clinic after wearing the IVD
for 72 hr (+4 hours). having had at lea~t one act of coitus.

The first IVD will be removed in the clinic at the first follow-up visit. A
physical examination, Pap ~me<Jr, pH recording, and Sims-Huhner test wiII
be done at this visit to determine the incidence of local irritations and/or
other side effects. Each IVD will be sealed in a pressure-sensitive plastic bag
and be sent for testing for residual nonoxynol.

Each participant will then be given 12 IVD~ to use from 24-72 hr during
the remainder of a 30-day period as measured from the day of insertion of
the first IVD. Each participant will return to the clinic at the end of the
3D-day period and approximately two weeks after cessation of IVD use, for
clinical observation of any irritations or other side efTects. and to complete
and return the questionnaircldiary.

R~sidua: nonoxynol in the first IVDs removed at the first follow-up visit
will Je analyzeci using an FDA-approved food coloring known as FD & C
blue dye. placed in the sponge to be relea~ed Into 50 ml of solution buffered
to a pH of -.!.5-5.7 at 37°C. Results will be plotted to determine residual
nonoxynol 9 amounts. according to length of use and episodes of coitus.

Another stud} is needed to compare the efficacy of the IVD with other
vaginal contracepti' e products under III ,'/Z'O conditions of SImulated coitus.

REFE••~NCES

I. II~R(.' Pnm.lle SIlI<!Ie' /11 1''''0 Otlho Ph.lllllol,eu!t'.,) Corpor,ltloll. Pel ,011.11 'OIl1IlHlIlll.lltOIl
(Febru"r\ :?H. J!17!1)

:? Lt\t'r tull1or' .1IIe! t!I" pili BI ~"'d I:? :H5-:HG, .\ug Ii. 19ii
:t \1 I\'\' )1, 1"1" 'IJlII Or.1I ,ollll.I'''Ill1\t', .1Ile! e!e.llh hOIll m\o',lldl,,1 1Il1.11'1101l Br ~led J

:?::?-t5-~-tH. 19i5
4 OR\ JIll A,.OU,111011 bell\eell 01,11 lOlltl,l<"Illl\t" .1IIe! IIl\Ol,lldl.,) 1111.11'11011 JA~IA ~:~i

(:?-t) ~GI9- ~G~~. I!lii
5. I III \till. \,( II\IIDI III. ) It\, II-. ~I.II1,lgemellt .lI1d OU((OIlle of pregll.IIHK·' ,,,,ouoIled \\Hh til('

Copper-I IIItr,llHenlll' (Ollll..l«-pll\e dnl(e AII1 J Ob'let (;\Ilt'lol I~G (;) HG!l-Hi-t. 19iG
6. I \II \111) CIIIII<,I1 .1'pe,h 01 1Ill1,IlHeime lOlllr,l«'pllOIl ,1l«'II1'pt'lI101l Fellil Slenl ~H (I):~

-~H. l!lii
i II~ I /~ (. II,)\,(. I IR I' I, "III IR~ R II ~IOI I.llm ,1"oll,lIed 1\ Hh lhe ,ollll oJ of krllhll F.1l1l

PI,IIl11 Per'I)('« H1;- J-t. I.mu.lll -!'t'blll.tr\. J!lil;
H. I ~ "I \ \fl'. Ic>t I,,,)\, II. DC)I I R el ,II OutlOll1e of pll'gllollll I III \\ omell u'lIIg all 11111 .,utenllt'

delile 1~1II«'1 I ·1!)j--t!JH, I !li·l



.....r..,

J:.~/~-:·G-/Z~';J/L:j ":'(:' .'~"" >,";"'-:-\:v>
~-' .......... ,;.; ~~ ~C'Y ~~~ •.,.ai~

SPERMICIDAL
FORMULATIONS



12
Experience with Barrier Methods of
Contraception in Guatemala

LUIS F. GALlCH

The Asociacion Pro-Bienestar de la Familia de Guatemala (APROFAM). IS a
private service association. legally constituted under Guatemala law to col
laborate with the l\hmstry of Health in promoting family-health programs.
e~peciall~ in the area of maternal and chIld care. The mo~t Important service
of APROFAl\1 is provi~ion of contraception or sterilization to anyone deSir
ing it. This pre:-entation wIll de~cribe the experience at the APROFAM Clin
ics \\ ith thc contraceptive vaginal ~Upposllorv Neo-Sampoon.

Neo-Sampoon iii a nonionic surface-acti\e agcnt known as TS-88 or
l\lenkgo! (p-methamlphenvl pol~oxyeth~lcneether). whICh was developed in
Japan and produccd at Eisai Laboratories. According to results of //1 '(11<'0 ani
mal ~tudie~. it po~se~~('s a strong ~permicidal action and is nellher irritating
nor toxic. It i· <.1pplied 111 the form of dlervescent intravagll1<.11 suppo~itories

with 0.08 g ~)1 ;\1cnkgol. E<.1rl~ ~tUdll'S involved \\omcn who agreed to use
them for at ka... t one year. <It which tunc vulvovaginal and cervical secretions
werc examined. anrl vaginal pH. bacterioscopy. and Papanicolaou and
Huhncr te~ts wcre performed. The {~l1lure rate was 2.3%.

APROFAM EXPERIENCE WITH NEO-SAMPOON

APROFAM be;an using Neo-Sampoon at ItS clmics and m its Community
Di~tribution Program in 19i I. when a quantit~ of the product ~as purchased
directlv from Ei~;\i Laboratones. At first there was little demand for Neo
Samp~on. but as the public. and especiall~ medical and paramedical person
nel became familiar With the product. demand increased. Tablc 12-1 shows
user-acceptance of re\ ersible methods in 19i8 at -\PROFAM. Neo-Sampoon
I~ the intravaginal method reque~ted most frequently.

From the point of .. iew of the user. the ad\antages of Neo-Sampoon are
not having to visit a climc frequently and not having to undergo a physical
examination. \\ hieh for some women is unpleasant. Most important. Neo
Sdmpoon i~ free of the harmful sec1)ndary effects of the oral contraceptives
and IUDs. However. there arc also some inconveniences.

The tablet must be placed as dec p mside the vagina as po~~iblc. but it has
a better effect when It is in front of the cervical opening and not at the pos
terior fundus of the vagina. Imertlon '.I.·ill be made a {low mll1utes before ini
tiating intercourse to allow the tablct to dl~solve. otherwise the contraceptive

JJ6
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CONCLUSION

56%
22%
14%
5%
3%

Neo-Sampoon IS of great intere~t to the COP and is gaining mereasing pop
ularity. G00':! promotional anJ mstructional campaigns by APROFAM per
~onnel have resulted in an inereasmg acceptar..rc of Neo-Sampoon by cou
ples and bv more effective me.

action i~ not guaranteed. When more than 15 min have elapsed between in
sertion and intercour~e. another tablet must be inserted.

These activities sometimes illterfere \\ ith the couple'~ enjoyment. Some
users complain of an increa~e of leukorrhea or of post-coital discharge which
soils the clothing. ()ther~ sa~ the Neo-Sampoon produces a burning or hot
~en~ation in the vagina. and Irritation. which may also be experienced by the
partner. The couple must ~mtain strong motivatIOn to use thiS method suc
cc~sfully on a continuing ba~i~.

From the pomt of view of the climc managers. the advantage~ of Neo
Samroon arc eas~ handling and ~toragc. and the almost total ab ..ence of 10
gi~tical problems. Becau~e the product doe~ not require the continuous par
ticipation of medical pL'r~onneL it I~ Ideal for the Community Development
Program (COP). With an adequate rate of con~umptlOn. the product will suf·
fer no alterations as long a.. thc minimum storage conditions exist: glass
containers. air-tight package ~eaL and adequLlte conditIOns of temperature
and drvness.

The 'drectivene~sof the tablcb ha~ proven to be ~imilar to that of the gels
and onl~ ~Iightl~ lower than that of the diaphrag'l1. An ac,urate failure rate
is not vet available but is estimated to be i 0% aftcr one veal' of continuous
usc by' a couple. Neo-Sampoon i~ meful for distribution t~ large groups be
came imtructions regarding ib utili,ation are ~imple. its co~t relatively low.
and its effectiveness relatively lugh. Anoth.... r benefit i~ that it can be distrib
uted b~ par;.mcdlCal per~onnel.
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TABLE 12-1. User Acceptance of
Reversible Methods -1978

•Among users of local methods,
70% preferred the Neo-Sampoon
and 30% a vaginal cream.

Oral cuntraceptives
IUD
Local·
Condom
Injectables
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Contraceptive Foaming Tablet:
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GERMAN RIANO-GAMBOA,

FIDEL ANZOLA.,
DORIS BLANDON*t

The introductIOn of ~uhst,mce~ or mixtUl e'" into the female genitalia I'(Jr con
tracepl1\e purpose~ goes well be:-ond history. The earlie~t Eg\pllan lMp:-n
recommended. among other mixture~. honey and ~odium hicarb:'oate. to be
~prmkled in the vulva (7). An~totk noted that if the hp~ 01 the cen'lx arc
~mooth. conception is chl1icult: "Whereof ~ince If the parts be ~mo()th. con
ception is impl·ded. ~ome ,moint that p,Irl of the womb on which the seed
falb with cedar OIl. ointment of k,ld. or frank-inceme and oli\ e oil (7)."
Soranus of Ephe~u~ prescribed ,Ind Inlll juice~. ,md Casanova recommended
half a lemon. The desire of women througholIl time has been an edsily avail
able. ~implc. umophisticated procedure. free of ~econdar:- ef1Ccts. with
which to avoid pregnancy. b:- ~Imply I11serting it into the vagina themsehe~.

\\"ith such a contraceptIve purpose in mind a number of spermicidal creams.
jdlys. foams. suppositories or tabkt~ haw been developed.

In the mid-I960~. Japane... e invesllgalOrs reported their concern about the
potential effects of long-term exposure to products containing mercury. At
that ume. all vagl'1al contraceptives marketed m Japan contained the sp.:rmi
nde phenylmercuric acetate. In re~pome to the need for an effective nonion
ic vaginal contraceptivc. a ~url~ICtdnt ...perminde. '1'5-88. wa~ developed by
the EI~<l1 Compan:- in Tokyo and later marketed as Neo-Sampoon.

Thi~ foaming tablet cont,lins '1'5-88 (60 mg): 1\lcnfegol (60 mg): dioct:-di
sodium sulfo~uccinate (6 mg); bell1ethonium chloride (4 mg): ~tarch (Ill
mg): pota~sllnn bitartrate ~32G mg): sodIum bicarbonate (l GO mg): ~ilicanhy
dridc (80 mg); microcr:- st~lhne cdlulo~e (~33 mg): and pol:- vimlpyrrolidone
(21 mg). The active agent. T5-88 (p-methanylphen:- Ipol:- oxyethykne ether).

* I hI' 'Ill'" \\,1, 'lippoited III p lit In gl'IIlI' hom the Intl'ln,lllon.ll F"ltI1lt\ Rl'''',II,h 1'10'

g..lIll ,llId the Ofli,e ol l'opnl,lIlon. ('lIltl'd ~l .. l'·' .\gl'm \ tOI Inl"ln,llloll,I1 Dl'\l'Iopml'lll ( \In!
ph,1-C.117~ ,md \ID / ph,I.(;·II\IK)

t( hl' ,llIthO!, ,I'''I1()\''l'd~l' lh. lin, ,""",IIHl' plo\llil'd I" \II I. I' ROI.I' .Ill.: \1, (,IIlIl!.1

B"tl'lo.
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i~ a nonionic surface-active agent which has been shown ~y hvahara (6) and
Nagano (8) to have potent spermicidal actIvity at low concentrations and lit
tle bactericidal effect on Doderlein bacilli. It also has been ~hown to be free
of a local stilT.ulant effect and hemolvtic action. with oral toxicitv as low "s 8
mg/kg in mice (5). . .

As a :;urface activator. TS-88 i~ thought to increase the permeability of the
sperm to such an extent that the cell surface is damaged. allowing cyto
chrome c to diffuse out of the cells ancl. as a result. the motility of the sperm
is irreversibly lost (8). Inhibition of sperm fructose metabolism has also been
reported.

Clinical trials of Neo-Sampoon conducted in Japan from 1966 to 1972
showed the use-cflCctlveness of the tablets to be better than that of other
vaginal contraceptives; failure rdte~ were in the range of 2.3 to 3.2 pregnan
cies per HWY (5. 9, 10).

The anatomical pro!1lcm of spermicides i~ the difficulty of covermg the
cervix. which projects mto the vagind. during mtercourse. The Neo-Sam
poon depends upon the foaming action of th~ tablet when combined with
vaginal ~ecretions to disperse the surfactant t1: Jt kills the sperm. The effer
vescent dIsintegration of Neo-Sampoon in the vagma may be experienced by
the users and their partners as a sensation of heat. Japanese studies found
that 5% to 10% of users considered thIs sensation unpleasant. In the Philip
pines. the product is sometime~ promoted with the' slogan "Neo-Sampoon...
for that \\arm sensation." A few users also report a ~light increase in leukor
rhea and pruritus. Generally. these unpleasant effects have not resulted in
discontinuation of me of Neo-Sampoon (5. 8. 9. 10).

According to the International Planned Parenthood Federation (lPPF) Di
rectory of Contraceptlve~ in 1976. usc of Neo-Sampoon i~ illcreasing in
South America. the United Kingdom. the I\hddle Ea~t. Africa. ASia. and the
Far East. 'I'..) date. however. there h<1~ not been a slgl1lficant Latin American
publicatIOn of its clinical usc.

This preliminary report wdI present the experiences WIth the Neo-Sam
poon tablet in two urban ambulatory clil1lc~ in Bogota. Colombia. The trial
started at the end ofJ ul:-. 1978. The report ~ummarizes the results as ofJan
uary. 1979.

MATERIALS AND METHODS

The study involved 250 normal fertile women from low socioeconomic
backgrounds. attending the outpatient clmic~ of the Hospital Samaritana
and the Instituto Materno Infantil of Bogota. The women. who voluntarily
wanted to avoid pregnancy. were offered the opportunity to use Neo
Sampoon as a contraceptive method. A recording calendar (Fig. 13-1) with a
small instructional leaflet wa:. delivered with the tablets to each woman.
Auxiliary nurses abo gave them instructions and asked them to record men
strual dates. frequency of intercourse. usc or nonuse of tablets. and any oth
er relevant information.

The study protocol called for a questionnaire applied at admission and
follow-up visits at I. 3. 6 and 12 mo. Questionnaires were jointly designed
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TABLE 13-1 Age by Patient Group

HOSPITAL
AGE LA SAMARITANA

<20
20-24
25-29
30-34
35-40

No.

1
14
4
4

11
34

%

2.9
41.2
11.8
11.8
32.3

1000

INSTITUTO
MATERNO INFANTIL TOTAL

No % No. %

19 170 20 13.6
38 33.6 52 35.4
3'> 318 40 27.2
12 106 16 10.9

8 7.1 19 12.9
113 1000 147 1000

TABLE 13-2. Panty By Patient Group

HOSPITAL
PARITY LA SAMARITANA

No. ~G

0 1 29
1 10 29.4
2 8 23.6
3+ 15 447

Total 34 100.0

INSTITUTO
MATERNO INFANTIL TOTAL

No ~d No. %

6 5.3 7 4.8
34 301 44 30.0
37 327 45 30.6
36 31.9 51 34.6

1~3 1000 147 100.0

TABLE 13-3. Years of Education by Patient Group

HOSPITAL INSTITUTO
EDUCATION LA SAMARITANA MATERNO INFANTIL TOTAL

No. % No % No %

None 1 2.9 0 00 1 .7
1-3 9 265 31 27.4 40 27.2
4-6 14 41.2 48 42.5 62 42.2
7-9 7 20.6 27 239 34 231
10+ 3 8.8 7 62 10 6.8

Total 34 1000 113 100.0 147 100.0

by the International FeruIJl:. Re~earch Program (IFRP) and Programa Re
gional de Investi~~::;ones en Fecundidad (PRIF). Criteria of evaluation were
accidental pr('~nanc). di~continllation of the method. and incidence of com
plamts.

PRELIMINARY RESULTS

At the time of analvsis 169 wom·~n had been admitted into the study. Tables
13-1 through 13-4 'detailthe age. parity. education. and previous c;)I1tracep
tive experience of the study subjects. The characteristics of the women from
the two hospitals are similar. They arc ferule women of low sOCIoeconomic
status of intermediate age. who have had two or more live births. and rcia-
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livelv few vears of educalion; one woman was illiterate. Almost half of the
pati~nts. 80 out of 169. reported no use of contraception prior to accepting
Neo-Sampoon. The average weekly incidence of sexual intercourse was 2.6
encounters. althDugh a few couples reported up to 8 or more sexual encoun
ters per week (Fig. 13-2). Although most women did not give a specific mo
tive for choosing Neo-Sampoon. reasons mentioned were fear of side effects.
or lack of availabilitv of other methods.

Table 13-5 prese~ts the number of women returning for 1-. 3-. and 6-mo
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TABLE 13-5. Follow-Up Visits by Patient Group

FOLLOW-UP HOSPITAL INSTITUTO
VISIT LA SAMARITANA MATERNO INFANTIL TOTAL

No. % No. % No. %

One month 19 55.9 64 56.6 82 55.8
Three month 5 176 27 23.9 33 22.4
SIX month 0 0 3 2.6 3 2.0
Total admissions 34 113 147

follow-up visits, as of the date of the 6-mo data analysis. Because not ~ll the
women started the trial simultaneously, only 25 out of the 169 had com\)let
ed the 6-mo segment as of the date of ,~le analysis. Therefore, for this pre
sentation the results are reported only for 1- and 3-mo segments.

Table 13-6 presents the frequency and type of complaints at the I-mo f~.i.

low-up visit. The most prevalent complaint was a burning feeling in the vagi
na; 12 patients found the heat from the tablet during dissolution to be un
pleasant, One patient complained of odor and foaming discharge. A few wo
men felt that their discharge had decreased. One addi ional patient felt that
Neo-Sampoon caused her to have two menses in a m0nth. The complaint
rate at 1 mo was 29% at Samaritana and 12% at Instituto Materno Infantil.

TOTAL
(N = 60)

10 16.7
1 1.7
1 1.7

12 20.1

No. Rat,g'

3 21.4 7 15.2
o 0.0 1 22
1 7.1 0 0.0
4 23.6 8 17.4

No. Rate' No. Rate'

HOSPITAL INSTITUTO
LA SAMARITANA MATERNO INFANTIL

(N = 14) (N = 46)

"Complaint rate per 100 users follow-up at one month.

COMPLAINT

Buming
Irregular menses
Foamy dIscharge
Total

TABLE 13-6. Complaints at One-Month Follow-Up VISit by Patient Group

142 / Spermicidal Formulations

TABLE 13-4. Previous Method of Contraception by Patient Group

HOSPITAL INSTITUTO
METHOD LA SAMARITANA MATERNO INFANTIL TOTAL

No. % No. % No. %

None 14 41.2 56 49.6 70 47.6
Pills 8 23.5 10 8.8 18 12.2
IUD 6 17.7 42 37.2 48 32.7
Foam/supposItory/tablet 3 8.8 3 2.6 6 4.1
Condom 0 0.0 1 .9 1 .7
Rhythm/withdrawal 0 0.0 1 .9 1 .7
Other 3 8.8 0 0.0 3 2.0
Total 34 100.0 113 100.0 147 100.0
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ACTUAL USE OF OTHER VAGINAL BARRIER METHODS IN WFA
IN UNION BY SPECIFIC AGE SURVEYS 1969-76

ACTUAL METHOD URBAN

o

5

"ENF·69, ASCOFAME
tENF-C/76, CCRP-DANE
:j:Prevalence survey, 1978, CCRP-MINSALUD

Pills
IUD
Condom
Other methods (vag)
Female sterilization

At the I-rna follow-up VIsit, two patients reported discontinuation of the
method. In one case, the woman and her partner both found the heat to be
too unpleasant. The other woman did not give any specific reason, stating
only that she dId not like the method.

TABLE 13-7. Actual Use of Methods of Women In Union Interviewed In 1969, 1976, and 1978
Urban and Rural Zones (Percentages)

FIG. 13-3. COmpall\On. 1)\ age\ of lI\er\. of ,relUa) u\e of othel \,Iglll,d l1leth()d~.

(CCRP. b"l!uation .-hea. Knmdeclge & ll\l·. ENF-<i9. ill)

10%
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At the 3-mo follow-up no pn:gn,mcie" \\ ere reported.

DISCUSSION

As of the d~te of the analysis. the trial of Neo-Sampoon in the two clinics
had not progressed sufficiently to allow final conclusions as to the value of
the product as a contraceptive. Insufficient data are available for the compu
tation of method failure and use con~inuation rates. In the 3-mo follow-up
there were no pregnancies. howe\er, after 3 mo. three pregnancies were re
poned: one at 3.5 mo, one at 4 mo. and one at 5 mo. The three pregnancies
on meed in women who hJ.d entered the study in the early part. patients #2
and #4 in the series of the Instituto Materno Infantil, and patient #3 at the
Hospital Samaritana. One woman admitted that she had used Neo-Sampoon
irregularly, probably indicating that the pregnan~vwas not a method failure.

From tile complaint rate reported at one month it can tentatively be said
that Colombian users dislike the vaginal heat produced by Neo-Sampoon in
a higher proportion (13.6%) than that previously reported in Asiatic women.
This burning sensa.tion starts soon after ir.':('rtion of the tablet and probably
results from distension of the vaginal vault by the foaming action of the tab
let as it dissolves. However, the sensation does not follow a specific pattern
of intensity, nor is it experienced by all women. In fact, several women used
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two tablets each time for safetv, without anv undue reactions.
Folbw-up of study suqiect~ is generally poor in Latin America. In the

pre:,ent trial. although .lot yet completely analyzed, follow-up seems fairly
high. At this stage. it is difficult to ascertain whether failure to return for fol
low-up indicates actual discontinuation. A contributing factor could be the
low socioeconomic status of the study trial group. Also. the need to use the
method within 10 min prior tv intercourse may constitute another drawback
for such patients. One worn " in the study reported that her husband reject
ed the method because \\hCIl he arrived home in the evenillg. he always
found the tablet on the night table and fdt uncomfonable about this daily
intercourse forewarning. When the woman was asked wh:: she routinely left
the tablet there. she explained that she had to do it. or else her husband
would be so anxious that he would not give her enough time to u",e it.

On the other hand. with all the publicity and information about harmful
side effects of oral contraceptives and IUDs. an increasing number of fertile
women are turning to vaginal barrier methods and spermicides. Table 13-7
illustrates actual use of barrier methods (other) compared to oral contra
ceptives. IUDs. condoms. and sterilization in a representative sample of
women of fertile age in Colombia. according to two n:aional surveys. one in
1969 and the other in 1976. The estimate:, made for 1979 bv the Evaluation
Area of the Corporacion Centro Regional de Poblacion. (CCRP) Bogota. Co
lombia. (1. 2. 4) shows (he comparison of actual use of such "other vaginal
methods" by specific age in 1969 and 1976 (3) (Fig. 13-3).

Finally. Figure 13-4 indicates the increase in total sales of vaginal meth
ods. including Neo-Sampoon. in one of the familY-lJlanning programs in Co
lombia (PROFAMILIA) (II).

It is anticipated that these sale:, will continue to mcrease in the near fu
ture.
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Evaluating the Clinical Effectiyeness
of Patentex Oval

LEVIE QUERIDO,

PA UL SCHNABEL

Patentex Oval is a foaming contraceptive suppository used in \'Vest Germany
by approximately 400.000 women-that is. by more than 3% of the female
population of fertile age. Intrauterine devices (IUDs) arc used by approxi
match one million women and oral contraceptives by four to five million
women.

In 1977. the Medical Commission of Stimezo. Netherlands. was informed
bv clinicians in various abortion clinics of the increased number of German
clients who had become pregnant while using Patentex Oval. Data from the
Permanent Registration. where all women who seck an abortion in the Neth
erlands are regi-;tered. confirmed this impression. Patentex Oval had become
available in 'West Germany in 1973 and Its use had increased fairly rapidly.
Random inquiries among more than 19.000 patients in Dutch abortion clin
ics in late 1974 and the first 6 rna of 1975 indicated that Patentex Ovai had
been in use by approximatcl) 5% of the women at the time of conception.
By 1977. the proportion had increased to around 10%. While it stands to
reason that contraceptive practice among abortion patients is significantly
less effective than in the general population. the impression was strong that
the users of Patentex Oval ran an unacceptably high risk of unwanted preg
nancy. These considerations prompted a retrospective study by several
Dutch investigators to evaluate the effectiveness of Patentex Oval.

The study was performed during the period from January I to April 1.
1978, in nine abortion clinics in the Netherlands, using a group of German
women seeking termination of unwanted pregnancies at the c1imcs. A special
registration form was designed for the collection of data regarding use of
Patentex Oval. Each German client who stated that she was using Patentex
Oval at the time of conception was questioned fljrther as to duration and
frequency of use and degree of motivation. A total of 671 women were se
lected to participate in the study. Their records were compared to the re
cords of the Permanent Registration of 45,130 German women seeking
abortion in 1977.

When considering Table 14-1, one should remember that in the general
p')pulation. the number of Patentex Oval users is almo!>t half the size of the
group using the IUDs; whereas. in the abortion pO!1ulation. the users of
"other methods" -almost all of whom are Patentex Oval u!>ers-constitute
a group that is 10 times the s;ze of the group of women who became preg
nant while using the IUD. A similar occurrence is noted among oral contra-

/46



Evaluating the Clinical Effectiveness of Patentex Oval / J47

TABLE 14-1. Contraceptive Use at the Time of
Conception, Among 44,709 German
Abortion Patients with Records in
the Netherlands Permanent
Registration, 1977

METHOD

None
COitus interruptus/rhythm
Other methods·
Condom
Oral contraceplives
IUD

PER CENT

48.4
26.4
95
80
68
0.9

*The authors estimate that this group con
sists almost entirely of Patentex Oval users

TABLE 14-2. Mantal Status of 652 German Oval Patentex Users
R3questing Abortions, Compared to the Mantal
Status of 44,845 German Abortion Patients with
Records in the Netherlands Permanent Registration,
1977 (PR'77)

Married
Unmarned
Divorced

PATENTEX OVAL
(%)

33
60

7

PR'77
(%)

51
41

8

ceptivc users. In the general population of West Germany. ten times the
number of women used oral contraceptives as used Patentex Oval but. with
in the abortion population. the number of users of "other methods" (I.e..
Patentex Oval) is almost one and one-half times as great. On the basis of
these facts. there is a substantially greater risk of pregnancy with Patentex
Oval.

Patenlex OvaL which has been freelv obtamable in West Germanv since
1973. has increased progressivelv in us~. Tests made at random amo~g Ger
man abortion clients in the Dutch abortion clinics (n = 19,428) during part
of 1974 and the first 6 mo of 1975 indicated a 4.8% use rate for the "other
methods"; in 1977 this rate had increased to 9.5%. It seems justified to con
clude that the increase in the rate of use of the "other methods" in .he Ger
man abortion clients is largely or entirely due to Patentex Oval use because
Patentex Oval was the only new "other method" between 1973 and 1977.

STUDY RESULTS

MARITAL STATUS AND AGE DISTRIBUTION

The proportion of unmarried women in the Patentex Oval study group was
higher than the proportion of unmarried women in the overall general regis
try group (Table 14-2). When the groups are compared according to age
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TABLE 14-3. Distnbution by Age and Marital Status: Patentex Oval Study Group and Permanent
Registration Group, 1977 (PR'77)

AGE (YEARS) PATENTEX OVAL PR'77 MARRIED UNMARRIED DIVORCED

15-19
20-24
25-29
30-34
35-39

40

(%) (%)
25 14
34 25
17 22
12 17
8 16
4 6

(n = 653) (n = 45,130)

(%)
1

18
28
26
17
10

(n = 217)

(%)
42
44

9
3
2
o

(n = 391)

(%)
o

16
36
2:':
16

9
(n = 44)

distribution Cfable 14-3), a relatively large number of young girls are found
to be users of Patentex Oval. Of the German abortion clienb in the Perma
nent Registration group, 39% were under 25 years of age; among the users
of Patentex Oval, 59% were under age 25.

The unmarried users of Patentex Oval ace distinctly in excess in the lower
age category and under-represented in the category of 25 years and older.
The steep incline in the age distribution with the unmarried users of
Patentex Oval is not found among the married women; the distribution here
is much more even.

The preference for Patentex Oval especially among young, unmarried
women, is understandable. Patentex Oval is freely obtainable and preemi
nently suitable for women having infrequent intercourse. Patentex Oval
might be considered a female equivalent for the condom, in terms of being a
method for beginners.

DURATION OF USE

Table 14-4 indicates that in the first 4-6 months of Patentex Oval use, 22%
of the married women, 28% of the unmarried women, and 23% of the di
vorced women became pregnant.

MOTIVES FOR CHOOSING PATENTEX OVAL

Users of Patentex Oval were asked about their motives for choosing this par
ticular method of contraception. Response to advertising was the most fre
ql1ent motive, followed by the e~sy obtainability and an "anti-pill" attitude
(Table 14-5).

DISCUSSION

Patentex Oval contains 0.075 g p-nonylphenoxypolyethoxyethanol (non
oxynol 9) per unit. Nonoxynol 9 is a spermicidal agent which is also used in
other vaginal contraceptives. A nonionic, surface-active agent, it inhibits oxy
gen uptake and fructolysis and also causes leakage of cytochrome c from
cells (l).
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TABLE 14-4. Marital Status and Ouratlon of Patentex Oval Use at Time of Conception: Patentex
Oval Study Group

MONTHS OF USE MARRIEO" (%) UNMARRIEOt (%) OIVORCEO* (%)

1 8
2 5
3 9

4-6 22
7 -12 21

1::1-24 22
>24 11

12
13
13
28
20
10

4

4
11
13
23
30

9
11

TABLE 14-5. Motive for Choosing Patentex Oval Among
1276 Women

EVALUATION OF PATENTEX OVAL

According to the manufacturer, the suppository disintegrates under the in
fl~ence of body heat, independently of vaginal fluids, forming a fine foam.
Information as to why this reaction occurs without relationship to the
amount of vaginal fluids is not provided. The quality of the foam and its
method of development are the characteristic elements of Patentex Oval.
Prolonged and highly effective barrier activity is achieved and spermicidal
distribution is good.

14
12

5
3
1
1

27
19
18

(%)

*Average duration: 11 mo
tAverage duration: 7 mo
tAverage duration: 8 mo

MOTIVE

CLINICAL EFFECfIVENESS

Theoretically, for a spermicide to be effective it must immobilize sperm al
most instantaneously after the ejaculate is released into the vagina. This con
dition is dictated by the hct that spermatozoa have been found in the cervi
cal mucus within 90 sec after coitus (16) and in the fallopian tubes within 5
to 10 min after artificial insemination (IS).

Until recently, the sole critenon used to eVJ.luate the contrac<:ptive activity

Advertising
Easy obta,nab,lity
Antipill attitude
Pause In use of oral

contraceptive
C· Jctor's recommendation
Infrequent intercourse
Advice of family or fnend
Pili complaints
Other motives
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of vaginal contraceptives was a series of In vitro tests, in which sperm were
incubated with dilutions of the spermicide and observed for motility after
certain periods of time (17).

For some reason, the in vitro observations do not hold true In VIVO. De
creased effectiveness may be due to poor distribution of t,e spermicide in
the vagina, the removal or displacement of the spermicide \IY the coital act,
the inactivating effect of vaginal contents, and a position taJr en during inter
course that may result in poor spermicide contact, etc. Th,:s e factors cannot
be evaluated in vitro. To determine the use-effectiveness of a contraceptive,
in VIVO studies are therefore essential.

DISTRIBUTION OF THE SPERMICIDAL SUBSTANCE

For effective prevention of sperm migration, the spermi<.:idal substance must
exert its effects on sperm while they remain in the vagina. Also it must form
a barrier over the cervical os to block the immediate penetration into the
cervical canal.

The foaming ability of the Patentex Oval and the stability of the foam
barrier was studied in VIVO by Rammstedt (11) in 55 women from 18 to 42
years of age. After insertion of the suppository, the vagina was inspected
with the aid of a speculum at intervals of 10, 20, 60 and 120 min. The
women were encouraged to move around between observations. On the
basis of these examinations, Rammstedt concludes that with all women a
complete foam rtevelopment already had occurred after 10 min, that there
was a regular distribution of the viscous mass in the entire vagina, and that
the foam barrier remained constant and intact, notwithstanding exercise and
repeated examination. The possible displacement of the foam by the coital
<> ~ was not studied.

P~STCOITAL TESTS AND BREEDING EXPERIMENTS

The human postcoital test has been used by several researchers to compilre
the relative effect of spermicides on the motility and cervical mucus penetra
bility of sperm (2, 5, 7,8,9, 10, 16).

In 1972, Brehm and Albrecht studied the reliability of Patentex Oval (2).
One hundred postcoital tests were conducted with 23 couples; three of the
women had previously given birth to children. Mucus samples were obtained
from the vagina, the os externum, and the cervical canal 5 to 12 min after
intercourse. The authors concluded that "the inability to find propulsively
mobile spermatozoa in the female genital tract immediately after coitus, of
fers a clear indication, that no pregnancy can occur." The same results were
again published by these investigators in 1978 (4).

Although the postcoital test more effectively indicates the In VIV,J activity of
a spermicide than do the In vitro tests, it is still not conclusive, since the col
lected and observed spermatozoa may not be the ones that fertilize.
Zaneveld (17) performed both postcoital sperm motility studies and breed
ing experiments with Delfen vaginal cream, which also contains nonoxynol 9.
Although Delfen vaginal cream consistently immobilized all sperm in the
postcoital test, half of the animals became pregnant within an average of 3.7
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breeding cycles. These resuIts illustrate that even if a compound is 100% e1:'
fective in the postcoital test, it may not prevent fertilization.

CLINICAL STUDIES

Brehm anQ Haase (3) studied 10,017 women, of whom 4,588 nulliparas used
Patentex Oval as their sole contraceptive during 63,759 monthly cycles. The
reasons given for the use of Patentex Oval were pill pause (2950 women)
and inability to tolerate hormonal contraception (1729 women). Taken to
gether, the3e groups accounted for 40% of the cycles studied. Contraindica
tions for using oral contraceptives prompted 2245 women (involving 28% of
all cycles) to use Patentex Oval. Only 43 women becam;:: pregnant. Accord
ing to the authors, 15 of these p\"egnancies were due to patient failures.
Breh~i1 and Haase arrived at a crude pregnancy rate of 0.8 and an adjusted
one of 0.5.

Salomon and Haase (12) reported a study of Patentex Oval used as the
only contraceptive by 1652 women during 34,506 cycles. The average time
of use was 21 months. During the study, nine pregnancies occurred. Four
were attributed to patient failure, with a crude pregnancy rate of 0.3.

RELIABILITY OF PATENTEX OVA!..

The crude pregnancy rate of 0.8 and the adjusted rate of 0.5 for Patentex
Oval noted by Brehm and Haase (3) and crude pregnancy rate of 1.'.3 of
Salomon and Haase (12) are extremely low figures-so low. in fact, that
they equal or surpass the pregnap.cy rates for oral contraceptives, IUDs and
surgical ste:-ilization. On the basis of the results of these studies the manu
facturer assumes that the reliability of Patentex Oval is equal to that of the
pill.

In aoth of the clinical German studie~, one can hardly speak of a
nonselected population when considering clinical effectiveness (2, 4). On the
contrary, one would expect the women in the study groups to have a re
duced fertilit}. Further, the conditions in which Pat~ntex Oval was used in
these studies deviates considerably from the everyday situation: the women
were selected by gynecologists and examined every three months; and they
were advised in detcil about the proper use of P<ltentex Oval, whereas nor
mally Patentex O'lal is obtained at a drugstore and brief instructions are
given at best. Thus the extremely low pregnancy rat~s are not representative
of those Fith use of Patentex Oval in the everyday ~ituation.

In addition to reliability, there are other criteria which determine the
effet:tiveness of a method or an agent (14). One has to consider acceptabili
ty, attainability, and comfort of use.

ACi::EPTABTLITY

Although Patentex Oval can be inserted some time before coitus, the appli
cation usually takes place during the act of intercourse. This means then'
must be a pause in the normal coital sequence, S0 that intercourse may be
delayed for another ten minutes. This interruption and postponement of
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ejaculation may make the method less acceptable in a number of situations
and, again, may lead to incorrect use.

Another factor that influences the acceptability is the existence of side ef
fects, such as itching and burnll.~ sensations in the vagina.

ATfAINABILITY AND EASE OF USE

An advantage of Patentex Oval is its easy attainability. The physician need
not serve as an intermediarY or be informed about intended sexual actions.
In young, unmarried wome~ this consideration may be important.

The suppository must be inserted into the yagina as far as ~ossible. This
may be a problem to those women with a taboo about handling their own
genitals. Obesity or vaginal prolap~e also make insertion difficult.

CONCLUSION

The total number of abortions carried out in German women is unknown. It
is known that in 19ii, 60,000 German women had abortions in the Nether
la:1ds, and incomplete registration of West German women showed another
55,000 abortions. It seems reasonable to assume, therefore, that an estimat
ed 150,000-200,000 :1duced abortions were performed in German women
in 197i.

If one were to assume th<.\t in West Germany in 1977, no more than the
5000 women who sought abortions in the Netherlands had become pregnant
after an average of one year of Patentex Oval use, the Pearl index failure
rale of Patentex Oval in West Germany would be one. If the period of use is
kept constant but the number <.; pregnancies resulting during the use of
Patentex Oval varied, considering the number of pregnancy interruptions
and unintended pregnancies, the Pearl index failure rate is 4 or 5.

A Pearl index figure of less than 10 places Patentex Oval in the group of
contraceptives with good effectiveness, that is, in the group of oral contra
ceptives, IUDs, and surgical sterilization. Within this grou!", it is the least ef
fective method. Cons:dering the great demand for effectiveness placed upon
today's contraceptives, a pregnancy rate of more than 3 in developed coun
tries must be considered as a strong indication of that method's ineffect
iveness. The claim that Patentex Oval is not only equal to, but even better
than, oral c01i~raceptives cannot be sustained. Even the most optimistic ex
trapolation shows this. The distribution of contraceptive use among West
German women seeking termination of unwanted pregnancies underlines
that:

*pill users and IUD users are highly underrepresented in the abortion
population

*users of other methods (a group consisting almost entirely of Patentex
Oval users) are overrepresented in the abortion population.

It is evident that the differences in reliability between the pill and the IUD
on the one side, and other methods on the other, are great.
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It is our opinion that there is no place for Patentex Oval as a sole method
of contraception. In the Netherlands, Patentex Oval is no longer available
for sale.
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Effectiveness of Vaginal
Foam Suppositories:
Controversies in West Germanv

.t

KNVT O. IC. HOFFMAN,

PETER F. TA VBER

SOCM.L ASPECfS OF CONTRACEPTION IN WEST GERMANY

Although the birth rate in West Germany, as in most Western countries, has
declined continually since the early 1960s, teenage childbearing, particularly
among 17- and 18-year-old girls, has slowly but steadily increased (7).
Among the key factors are the shift to earlier physical maturation (z.e., early
menarche), a trend toward early marriage, and the liberalization of sexual
standards. Despite experience with premarital intercourse at increasingly ear
ly ages, young people usually do not desire pregnancy. In addition, teenage
pregnancies and delivenes are associated with increased risks to mother and
child, including toxemia, maternal death, low birth weight, and prematurity.
Even when abortion is perfonned, serious emotional trauma and psychoso
cial and economical problems are likely. Thus, a safe, practical, and hannless
contraceptive method is needed that is suitable for this group of young pa
tients who are not familiar with the full range of contraceptive possibilities or
for whom these are not always available. The phenomenon of "being tired of
taking the pill" which has been observed in adult women has also reached
the adolescent girl. Considercible concern has been expressed regarding in
sertion of IUDs in young girls, owing especially to the high risks of pelvic in
flammatory disease associated with the IUD. "These concerns regarding oral
contraceptives (OC) and IUDs have led to a greater use of chemical-mechani
cal (barrier) methods in the Gennan-speaking countries (8).

Data obtained from a 1977 representative survey by 70 family-planning
centers in West Gennany and collected by the West Gennan State Depart
ment of Health showed that barrier methods were used by approximately

The authors wish to '.-,ank Dr. I. Barley, PRO FAMIUA. Koln, and the Federal Office. PRO
FAMIUA. Frankfurt. West Gennany for providing data. Thanks are due to the Program for Ap
plied Research on Fertility Regulation (PARFR), Chicago. Illinois, and to Dr. A. Berg.
Freudenberg Company, Weinheim. West Gennany. for financial support.

The PRO FAMIUA-Beratungsstelle (Family-Planning Center) Munster is a member of the
Deutsche Gesellschaft fur Sexualberatung Und Familienplanung. E. V. C.onstetten-Str: 30
D-6000 FrankfurtlMainlWest Gennany.
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TABLE 15-1. Distribution of Contraceptive Methods Applied by 700 Female
Outpatients, Department of Ob/Gyn. Univ. of Essen, West
Germany, Jan. 1977 through March 1978"

CONTRACEPJIVE METHOD

Oral contraceptives
IUD copper (with chemicals)
COitus Interruptus
Sterilization

Female
Male

Combined chern/mech
Condoms
Rhythm
Chemicals
SBT chart

TOTAL

NO. OF
PATIENTS

272
133
72

63
6

49
42
28
26

9

700

PER CENT

39
19
10

9
1

7
6
4
4
1

100

"The ratio of OC users to IUD wearers is 2:'j in this study. This
does not reflect the general situation in West Germany, where the
ratio is estimated to be approximately 10:1. It is therefore obvious
that at this hospital IUDs are more frequently recommended by the
physicia:1s. (Tauber PF, Ludwig H. Unpublished data, 1979)

20% of the persons questioned. Approximately 10% to 15% used either
condoms or spermicidal substances ~9).

The use of a contraceptive method depends on the social level of the user
as well as the individual's knowledge about contraception. A clear relation
ship can be shown between the degree of information about contraceptive
methods and contraceptive reliability. It is concluded that the best-informed
groups of patients applying any contraceptive method are pill-users, IUD
wearers, and sterilized patients. Of the well-informed couples, 40% use bar
rier methods, 34% prefer rhythm or keep basal body temperature ch~!'"t",

and only 23% do not practice any contraception except coitus interruptus.
Nevertheless, the amount of information and final selection of a particular

contraceptive method are strongly influenced by the understanding, counsel
ing, and supervision of medically trained personnel (mainly physicians), and
by their preference for various contraceptive methods. This is demonstrated
in Table 15-1, wllich lists the percent distribution of applied contraceptive
methods among 700 female outpatients at the Ob/Gyn Department of the
University of Essen, West Germany.

SPERMICIDAL CONTRACEPTIVE PREPARATIONS
IN WEST GERMANY

Table 15-2 shows the chemical substances in presently available v;.ginal con
traceptive preparations in West Germany. All preparations can be obtained
without prescription from pharmacies, drug stores, hygiene departments of
supermarkets, and from specialty shops which sell products associated with
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CH 3 -ICH 2 18-0-- 0 (CH 2 - CH 2'n -OH

FIG. 15-1. Fonnula of nonoxynol 9 (Nonylphenoxypolyethoxyethanol)

sex. In addition, mail-order sales are also important in West Germany. The
preparations include vaginal creams, jellies, pastes, aerosol foams, supposito
ries and tablets. The latter are usually prepared as foaming products con
taining bicarbonate of soda with powder base in which spermicide is incor
porated. The only foam suppository presently on the market is Patentex
Oval (PO). As with most chemical contraceptives, the preparations contain
two principal ccmponents: 1) a vehicle that is a relatively inert carrier sub
stance of different water solubility or consisting of a powder base; and 2) a
surface active ingredient that IS bactericidal or r..ighly c.:cidic and operates as
the active spermicidal agent. Frequently, two or more spennicidal compo
nents =ire combined in a single product. Owing to intensive advertising cam
paigns in professional and lay journals, particularly those directed toward
women and teenagers, th;~ most commonly used vaginal contraceptive in
West Gennany is PO, which is known as Encare Oval in the U.S.. Since its
introduction on the West Gennan market in 1973, PO has reached highest
priority among all vaginal contraceptive preparations in this country. It is es
timated that about 60% to 70% of all vaginal contraceptive preparations
sold in West Gennany are PO. Other products are offered in much lesser
quantities and have achiev:::d only limited distribution.

The aggressive PO advertising campaigns in We3t Germany imply that: 1)
this product is as safe and reliable as the pill; 2) the patented principle of ef
ficacy . in PO provides an impenetrable barrier for spermatozoa; 3) PO is
highly acceptable without any incompatibility to the patient and has no con
traindications for its application; and 4) it has become the leading local con
traceptive in West Germany because of its great reliability as a contraceptive.

All Patentex products contain nonoxynol 9 (Fig. 15-1). Like all surface
active substan(cs, this agent exerts its spermicidal activity by lowering the
surface tension of the spermatozoal cell, leading to a complete loss of motili
ty due to the occurrence of osmotic imbalance. Nonoxynol 9 is considered
one of the most effective spennicides and is therefore incorporated in a
number of presently used vaginal contraceptives. The total spermicidal pow
er of certain nonoxynol 9 batches had previously been confinned through in
vitro tests by the International Planned Parenthood Federation (IPPF) in
London (Test Protorol #64.50, June 19, 1968, and #74/22, April 4, 1974),
although the so-called "foam barrier" had been shown to be insufficient:
"Patentex Oval, while satisfying the IPPF Agreed Test for total spennicidal
power, failed the IPPF Test for Foaming Capacity" (10).

SUPPOSED MECHANISM OF PO ACfION

Based on the infonnation provided by the manufacturer, PO has two differ
ent principles of action. The first is that, following deep vaginal insertion,
the suppository melts at body temperature. The resulting foam is distributed



TABLE 15-2. Vaginal Contraceptive Preparations Presently Available in West Germany

MAIN SPERMICIDAL COMBINATION
BRAND NAME SUBSTANCE(S) CONCENTRATION(S) WITH PREPARATION MANUFACTURER REMARK'S

Delfen Nonoxynol9 12.5 g/100 9 - Aerosol foam Cilag
Delfen Nonoxynol9 5.0 g/1oo 9 Vaginal cream Cilag
Ortho Nonoxynol9 2.0 g/100 9 Vaginal cream Cilag Use t)nly with

diaphragm
Patentex oval Nonoxynol9 0.075 g/Ovulum Foam ovula Patentex
Patentex NOfloxynol9 1.0 g/1oo 9 Alum. acet. tartar. Foam gel Patenlex
Patentex Nonoxynol9 8.0 g/100 9 Alum. acet tartar. Foam spray Pat€ntex
Anbbion Nonoxynol9 0.024 g/Tablet Alum. acet. tartar. Foam tablets Patentex
Contraceptivum E p-n-nonylohenoxy- 0.024 g/Ovulum· Lactic acid Vaginal ovula Koronis/Mapa 10-60 min prior

polyethyleneglycol to intercourse
Sodiumdioctyl- 0.036 g/Ovulum·

sulfosuccinate
Lady p-n-nonylphenoxy 0.024 g/Ovulum· Vaginal ovula Koronis/Mapa 10-60 min prior

suppositories polyethyleneglycol to intorcourse
Ortho-Gynol p-diisobutylphenoxy- 1.0 g/100 9 Ricinoleic acid Vaginal gel Cilag

polyethoxyethanol
A-gen 53 Cellulose-palysulfuric 0.1 g/100 9 Non-foaming Horbrand 10 min prior

acid ester ovula to intercourse
Semori 8·hydroxychinolinsulfatlJ 0.5 g/~ao g Foam tablets Luitpald 3-4 min prior to

intercourse
Confidol Dihydrocuprein 0.1 g/1oo g Boric acid Foam gel Pharmasal Prevents STD

Methyl-p-oxybenzoic 0.05 g/100 9 Lactic acid and vaginal
acid Tartar. acid discharge

Propyloxybenzoic 0.15 g/1oo 9 Alum. lactate
acid Calc. lactate

Glycerin
Traganthicum

Si-O-Safety ovals Quinine-HCt 0.0625g/Ovulum· Boric acid Ovula Petri 3 min prior to
interc!'ur~;j.•. --.~ ... -

*1 Suppository = Approximately 1200 mg

---- ,v .....
--:-
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within the vagina. particularly at the external os \)f the cervical can?l and at
the posterior fornix of the vagina. The manufacturer describes this mecha
nism as the so-called "barrier function" of the prorluct. It is also claimed
that sperJllatozoa are prevented from ascending the cervical mucus. Second
ly, the foam leads to a more even distribution of the spermicide under the
condition that the suppository has been correctly applied. The combination
of these two mechanisms is supposed ~o provide complete protection from
pregnancy without application of any further contraceptive.

PREVIOUS PUBLICATIONS ON PO

Not many studies have been publi!'hed on the use-effectiveness of PO since
its introduction as a contraceptive because this product is sold without medi
cal prescription and is used without recommendation by a physician. The
first publication on the Patentex Oval appeared in 1972 (2). The results
were obtained from 100 postcoital tests in 23 couples: 20 of the coupler
were nulliparous. All couples used PO according to the instructions on the
package insert. Smear samples from three different spots (vagina, external
os. and ~ervical canal up to 2 cm) revealed no motile spermatozoa. The ma
jor drawback of this study was that all women were taking oral contra
ceptives (sequential regimen Ovanon; 7 tablets containing 0.08 mg mestra
nor and 15 tablets containing 0.08 mg mestranol plus 2.5 mg lynestrenol as
a progestogen) at the time of investigation. The authors attempted to obtain
optimal and ;llso comparable estrogenic stimulation of the cenrical mucus on
days 9 through 12 of the cycle, when the postcoital tests were performed,
and to prevent unwa.nted pregnancies. Even when only a quart~r of the orig
inal total amount of spermicide wa!' used, no motile spermatozoa were dis
covered. Based upon this study. PO was considered as potentially effective
as a vaginal contraceptive and was subsequently introduced on the German
market. Similarly favorable results from postcoital tests in 18 PO users were
recently reported by Hauser (6).

In ! 975, the data were published from the largest field trial of Patentex
suppositories performed to date in Europe. This retrospective study includ
ed 10,017 women who had been using PO for an average 7 months as the
only contraceptive, resulting in a total of approximately 64,000 cycles (3).
Questionnaires .vere provided by 287 physicians. Including patient failures, a
Pearl index of 0.8/100 woman vears was calculated and after correction, i.e.
without pati 'nt f?.ilures, this fig~fe dropped to 0.5/100. From these results,
the authors stated that "it is not only favorable, but moreover even neces
sary to appoint this contraceptive (Patentex Oval) to the safety range of oral
contraceptives." This prompted the Patentcx GmbH. to initiate its advertis
ing with the statement that "Patentex Oval is as safe as the pill."

Only recently, a first prospective study on PO was published in West Ger
many (11). Under the supervision of 21 practicing gynecologists, 1652
women used PO over 34,506 cycles, providing an uncorrected Pearl index of
0.3/100. The average duration of PO use was 21 months (range 12 to 54
months). Nme pregnancies were observed. four of them due probably to pa
tient failures. Adverse side effects were reported in less than I % of the cases
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and included heat sensation1: in the vagina, loss of libido, and distress from
increased vaginal discharge.

Controversial results on the use-effectiveness of PO have been mostly the
subject of letters to the editors of professional journals. To our knowledge,
no further prospective studies have been done so far which could show the
true use-effectiveness of PO. Molitor-Peffer (10) reported 25 failures, i.e.,
pregnancies, with PO use, although incorrect applkation of the contracep
tive was implicated. PO used as the only contraceptive method was consid
ered to be not sale enough and it was suggested to be recOlrmendable only
when condoms are additionally applied. A .elatively high number of preg
nancies under PO has also been reported by Fahrlander and Mall-Haefeli
(5). They calculated a 5%-6% failure rate with PO versus 1.3%-1.4% fail
ures in women using oral contraception among all those who sought abor··
tion counseling at the Social-Medical Center in Basel, Switzerland. It was es
timated that approximately 6000 women were using PO regularly as the only
contraceptive. If one assumes a comparable degr~e of safety by oral and vag
inal contraception, the former would have resulted in a much higher number
of pregnancies in women using oral contraception, which was not the case.
In this study, the number of women complaining of discomfort with PO W2S
much higher than promised in the advertisements. The authors cop-cluded
that the advertisements for PO are overly optimistic and that this contraceF
tive product should be recommended for use only in combination with other
local barrier methods.

RESULTS WITH PO REPORTED FROM PRO FAMIliA CENTERS IN WEST GERMANY

The PRO FAMILIA Pregnancy Advisory Centers, distributed throughout
West Gennany, are an important source of data concerning the use-effective
ness of contraceptive methods, including PO. As a part of the IPPF, these in
Hitutions are particularly well suited for psychosocial and medical counseling
of women wanting abortion. Because abortion in West Germany has only re
cently been liberalized and legalized on certain grounds, and as counseling
is required by law prior to the abortion procedure, an increasing number of
pregnant women have been seeking mental and practical support for their
pregnancy-related problems at the PRO FAMILIA institutions. In 1977, ap
proximately 140,000 counseling sessions were performed in more than 130
PRO FAMILIA centers. Some 40%-60% of the counseled women were
pregnant. Patients are usually asked to provide inform2tion about which con
traceptive method, if any, they were using when they became pregnant, and
how i~ was being used during the cycle of contraceptive failure. As these
data are retrospectively evaluated, they cannot be considered representative.
For various reasons, such as mistaken questioning by many different inter
viewers and/or incorrect answering or concealing the primary purpose of the
visit, i.e., to receive legal grounds for abortion, the data must be computed
or extrapolated to allow any conclusions.

Table 15-3 lists the results obtained from retrospective inquiries, with par
ticular respect to PO contraception, in a multicenter study of 30 different
PRO FAMILIA centers and two single urban PRO FAMILIA institutions in
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TABLE 15-3 Pregnancies with Patertex Oval (PO) and Oral Contraception (OC), Retrospective Data from Vanous PRO FAMILIA Centers in Wflf.t Germany

OBTAINED DATA COMPUTED DATA

Pregnant Overall
Counseling No Pregnant PO Users Patients No. Pregnant PO Users PO Users

Penod PatIents Pregnancies Pregnant Counseled Paftents (Approx. Pregnant
(rna) Counseled wIth PO (%) (%) Counseled 15%) (%)

PRO FAMILIA
Multicenter 12 19,003 741- 39 49 38,780 5,937 125
(N = 30)

PRO F4M!LlA
Cologne 20 3,687 231 t 63 46 8,000 1,200 193

PRO FAMILIA
Muenster 6 267 l1 t 41 55 485 73 15.1

Overall
OC Users OCU3ers OC Users

Pregnancres Pregnant (Appro>, Pregnant
'IItfh OCs (%) 25%) (%)

PRO FAMILIA
Cologne 20 3,687 67 18 48 8,000 2,000 3.4

PRO FAMILIA
Muenster 6 267 4 15 55 485 121 3.3

-Include incorrect application of contraceptive

tConlraceplive correctly applied
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West Germany. Among all pregnant women counseled at these centers. the
percentages of women claiming to have llsed PO in the cycle of conception
varies between 3.9% and 6.3%. Because some of the prt:gnant women had
not been using any contraceptive. as indicated by the cases in Cologne (Ta
ble 15-4). the percentages of pregnancies occurring under PO contlaception
are even higher when calcubted only from the number of women who ap
plied contraception. Nevertheless. the above figures compare favorably to
those recently published by FahrIander and Mall-Haefeli (5) in Switzerland
and. moreover. express the mo. ~Iy unpublished opinion and the gerleral ex
perience of many phy~icians on the real use-effectiveness of PO contracep
tion. Related to the computed number of all counseled visitors. including
nonpregnant women who sought the advice of the family-planning services.
and assuming a 15% overall PO user rate 111 the general fertile female popu
latIon. pregnancies occurring with PO usc aCCDunt for between 12.5% and
19.3%. This means that approximately every sixth and eighth woman will
become pregnant while using PO. regardless of her previous experience with
this contraceptive. If one compares the rates of pregnancies which were
claimed to have occurred under OC. the figures are much lower. ranging
from 3.3% to 3.4% in the respective centers (with the exception of the
Multicenter studv. where the OC failure rates were not available). The risk
for a woman to ~onceive while using PO contraception is therefore approxi
mately five to SIX times higher than with OC. even w~en patient failures with
OC arc not omitted. Although these figures are computed from the original
results obtained by retrospective questioning. they represent more or less
the true situation and definitely disprove the exaggerated advertis1l1g slogan
used bv the Patcntex GmbH. wluch claimed that "Patentex Oval is as safe as
the pill."

Table 15-4 demonstrates the distribution and the percentage of failures by
the contraceptive method used in a highly urbanized area. Cologne. West
Germany. Undoubtedly. the number of pregnancies reported from this PRO
FAMILIA center indicates the preference for certain contraceptiv!:' methods
recommended by physicians and applied by this mainly urban population. A
surprisingly high number of women still practice coitus interruptus or
rhythm for contraception or do not practice any contraception at all.

The data from the Cologne center reveal another important problem asso
ciated with the use of PO. Among 3.687 pregnant women counseled from
April 19ii through November 1978. only 1,906 (52%) used some form of
contraception during the cycle of conception. Although the gross failure
rates. I.e.• number of pregnancies. are even higher with OC (n = 369;
19.4%) as compared tr, those for women using PO (n = 280; 14.7%). these
figures change drastically when one considers whether or not the contracep
tive had been correctly applied. From the 369 OC failures. correct use of the
pills achieved in only 67 cases. whereas incorrect use was found in the re
maining 302 women. The respective figures for correct or incorrect use of
PO are almost -iiagonally different: Among 280 PO failures. a definitely in
correct application was demonstrated in only 49 women. whereas 231 preg
nant "':omen believed that they had applied the contraceptive correctly. Re
late::; to the totai number of pregnant women using a contraceptive in tile
cycle of conception. the percentages arc 3.5% for cerrect usc of OCs versus



TABLE 15-4. Distribution of Contraceptive Failures by Contraceptive Method Used; Retrospective Data from PRO FAMILIA Center, Cologno,
West Germany, April 1977-Nov. 1978

PREGNANCIES PREGNANCIES
WITH CORRECTLY WITH INCORRECTLY

CONTRACEPTIVE TOTAL NO. APPLIED APPLIED
METH0LJ PREGNANCIES (%). (%)t CONTRACEPTIVE (%). (%)t CONTRACEPTIVE* (%). (%)t

Orals (s) 369 100 194 67 1.8 3.5 302 82 15.8
IUDs nonmedicated (s) 14 0.4 0.7

Copper (s) 83 22 4.4
Progestogen (s) 6 02 0.3

Patentex Oval 280 7.6 14.7 231 6.3 12.1 49 1.3 2.6
Other chemical

mtilhods 78 2.1 4.1 66 1 8 3.5 12 03 0.6
Condoms 262 7.1 13.8
Combination (chem/

mech) (s) 41 1.1 2.2 39 1.1 2.1 2 (1 diaphr) 0.05 0.1
Coitus interruptus 430 11.7 22.6
Rhythm 305 82 160
BST-chMs 10 03 0.5
Sterilization

female/male (s) 10 0.3 05
Others 18 05 0.9

Subtotal (pregnancies
with contraception) 1906 51.7 100.1 403 109 211 365 99 19.1

No contraception used 1781 48.3

TOTAL 3687 100.0·
-

(s) Method considered as ~afe

·Total number of preynancies: n = 368:'(=100%)
tContraceptive ;nethods us(j1.1 by n = 1906
*Include patient faill,res anc' .:. "g interferences
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15.8% for incorrect OC use; and 12.1 % with correct use of PO vs. 2.6% for
incorrect use. Thus, even the presumably correct application of PO puts the
women at an approximately 3.5 times higher risk of becoming unintentionai
ly pregnant as compared to use of OC. It is obvious that this difference in
the use-effectiveness derives from the method itself which, like all vaginal
preparations, bears an inherent failure rate, even when the substance is cor
rectly used, i.e. according to the recommendations given by the manufacturer
on the package insert.

DISCUSS!ON

Although the available data are insufficient to derive calculations of Pearl in
dices or life-table analyses, they nevertheless reveal a high number of PO
failure~ among the counseled population. In this regard, the advertising
statement of the manufacturer, Patentex GmbH, is unjustified, and in fact
mtsleading, because it claims contraceptive safety which is contradictory to
the experience of family-planning physicians. When compared to pregnancy
rates associated with OC use, the likelihood that a woman will become preg
nant while using PO contraception is approxImately three to five times
higher, regardless of the duration of use and/or the personal experience of
the woman with this contraceptive.

With regard to the contraceptive safety and the failure rate of PO, three
points are relevant. The first concerns the spermicidal power of nonoxynol
9, which is contained in the PO foam suppository and also in other vaginal
contraceptives. Although nonoxynol 9 has been shown to be a potent sper
micidal agent with excellent laboratory effectiveness, in vItro studies of chem
ical contraceptives show little correlation with their use-effectiveness in clini
cal trials (1). This raises a second consideration, i.e., whether or not the
application of the spermicides as a PO foam suppository is adequa~e. The
foaming substance in PO has failed the IPPF test for foaming capacity and
has thus been proven ineffective. Stone and Cardinale (12) found that 9 ot
20 patients in whom the suppository was inserted experienced little or no
foam, and the suppository was removed almost intact after 15 min of obser
vation. Lack of solubility and subsequent foaming will result in an uneven
and partial distribution of the spemiicide and foam in the vagina and will
prevent adequate covering of the cervix.

The dlird concern relates to the proper insertion of the PO foam supposi
tory into the vagina. Considering; the findings of the present study, claims by
the high number .:>f pregnant womeD that they correctly inserted the PO
suppository are probably incorrect. While they may have believed that inser
tion was correct, they may have made a mistake. This possibility indicates an
additional lack of safety, due primarily to improper or insufficient patient in
formation on the package inserts provided by the manufacturer. Based upon
these considerations, it is impossible to believe that the foam from Patentex
Oval will exert higher contraceptive qllalities than other vaginal contra
ceptives utilizing sperrnicides because most of these preparations have iden
tical or at least similar problems, i.e., lack of solubility, low foaming capacity,
or improper application. The conceyt of melting and/or foaming can;er
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substances used for application of powerful spennicides as local contra
ceptives should therefore be reconsidered. New carrier agents should be de
veloped that win provide more effective protection against pregnancy, parti
cularly because OCs and IUDs have been shown to have increasingly limited
distribution or are restricted to use by women of certain age groups.

One promising approach to the intravaginal application of spennicides is
use of collagen sponges·, as they have been developed by Chvapil (4). Col
lagen sponges are highly biocompatible and can be combined with sper
micides. Clinical trials of such "combined barriers" shoulcl. therefore be un
dertaken to improve the prospects of vaginal contr<\ception.
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The mo~t efTectiH.' ~perImndal agents are detergent~. or ~urfaclants. This is [I••

not surprising in \'lew of the e~tablished abtlity of detergent to dl~integrate

ceU or 'iubcdlular n~embrane ,tructure. such as Ivsosomal vacuole and cndo-
pla"lIllC retIculum. \\"h~ the deleterIous dlCct of ~ detcrg< Hi .,il~uk' :,. limit-
ed to the ~permato/oa. however. and avoid ~uch other cdb as v,:!'.:II.1i epi-
thelial linmg or cell" of other ti"sues. has been unclear. Owing k the
placement of ~permicidal detergents in the upper vagina with rapid resorp-
tion capacity. 1l tould be a~"U1ned that most of the intra\;lginally adminis-
tered c!etergcnt i~ tramportc I through the vagmal wall into the sf~temic Cir-
culation. thus p()~~ibl~ GlU~ing a s~stemlc effect.

Puhlicatiom dcalmg with pharmacologic-toxicologic aspects of surf:lctanb
in animals or m humans arc rare. Studies have dealt with ~perlUicidal ef
fettivene~s and With the mechal1lsm of sperm lysis by vanous l~ pes of dcter
scm,. One ~ource of relevant mformat' on about the pO~Mble toXIC effect of
a detergent wa" ~ per,ondl report from a \eterinarian on liver damage in
cattlc treatec! lor bloat afte: iarge inll druminal d()~es or d deterg~nt.

In the laboratorie~ of the Univer~jt~ of Arizona. during testing of tne col
lagen ~ponge a~ a mechal1lcal vaginal barrier. imesti~ators decided to com
pare the eflcctivene~~ c[ a plain collagell ~ponge and one contall1mg a sper
mi..:idal agent. The choice WdS l1(Jltox\:101 9 (n 9). as the most commonly
mcd and hlg,.i~ dIcctive ~permicid..: (Fig. 16-1). The testing p:'ocedure i~

described helcm.

/65
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Due to ~h()-o ,:--':1;' 0' ,;-, '.I;C efTects of this detergent residing in the v<,-
gina, n ~\ W:l~ ",' '~' mg(~ (CS) matrix pla<:ed mtravaginally in rab-
bits. Th: • ,I" I t,0~1 test is considered Lv manv to be the most
sensitive ..... .' '.', 1 l'~ spl~rmicidal agents (4. 7). '

B\' un : . , '\' 'r!"" .!. re ('!. 3). a plain CS or CS containing aqueous n
9 '.\'as ;'11!',l.l "':d ...gH,ally II' a total of 15 rabbits. The doses of n 9 cor
rcs?ond( d \0 ~I.!V mg. JVO mg. 1.000 mg and 2.000 mg of human doses. *
'rh~~ spong('~ ,v,;,re left in the vagma for 10 days. after which the vagina was
1 emuvl(l ~(nd e\'aluat~d by lighl and scanning-electron microscopes. The
Sj::.C'"lt.<:' I ,,?I~::ted intra"agll1ally were also evaluateo histologically for cdlu
lar miiltratc,

The vag,1<l&1 ;!>sue ~;tl' I, ;~d sigm of irritation. The amount of inflammatory
changl was pruportlonal to the dose of n 9 incorporated into the sponge.
The evaluation of the magnitude of morphological change involved: I) char
acteristics of epithelial lining. 2) thiCkness of the submucosal la~er. 3) leuko
cvte infiltration of the submucosal laver. and 4) infiltnt:0n of the inserted
CS. Each parameter was semi-quantitated bv scoring I + to 4 +. The total
score of 0 to 8 was designated a~ acceptable. 9 to 10 marginal. and over 10
unacceptable. B~ these criteria. the dose corresponding to 500 mg n 9
should be considered unacceptable. The lowest dose tested. 200 mg. is only
marginally dcceptablc. mducmg definite vaginal changes when compared
with plain CS (Table 16- I)

This resull led us to stud~ sevt:ral other pharmacological eflects of n 9,
The outline of the [e"ting program is shown in Taolc 16-2. It should be em
pha!>ized that. 111 order to identify and quantitate n 9 in biologic fluids and
tissues. "C_n 9 labeled uniformi~' wa~ utilized in the ethylene repetitive unit.
This also permilted u~ to study the kinetics of \aginal absorption. distribu
tion. and excretion. and the pos~ible metabolism of n 9. No analytic method
is presently available tc Identify and quantitate "cold" n 9 in biologic tissues.
Because of the extensiveness of the te~l1ng program. this report will present
only a summary of the re!>ult~. without de~cnbing all of the methodologic
detalk These will be publIshed cisewhere.

FIG. 16-1. The formula
or noniol1lc detergent
nonoxynol 9No,1ylpheno'· ':polyetl1yleneoxy ethanol

Nonoxynol 9
- I

CgH 19-(-")-O~(CH2C1:2C' qCH LCH2 OH
, __-1 I

Hydrophobic I Hydrr,phlilC

J66 / Spc'micidal F nnulations

RABBIT V ,",GINa IRi,~. fAnOl I TEST
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TABLE 16-1. Effect of the Dose of Nonoxynol 9 on the Score of Changes of Rabbit Vagina (At
Least Three Rabbits In Each Group)

DOSE n 9
(mg/sponge)

o
200
500

1,000
2,000

MUCOSAL
LINING

(ulceration)

1
2
3
4
4

SUBMUCOUS
LAYER
(edema)

o
2
4
4
4

LEUKOCYTE
INFILTRATE IN
SUBMUCOUS

LAYER

1
3
3
4
4

SPONGE

2
3
4
4
4

TOTAL
SCORE

4
10
14
16
16

TABLE 16-2. Summary of Test Performed to Characterize Nonoxynol 9 Pharmacolog"

Tissue culture WI-38 fibroblast
DNA" and GAGt syniresls

Rat ip~ injections
liver morphology, TEM*
liver chemistry
serum lipids, SGOT§
lung chemistry

Rat Intravaginal aoplications
liver chemistry
serum, SGOT

Rat
Resorption, t;ssue distribution, excretion
Study on metabolism on nonoxynol 9 (unne, exhaled "C02)

Rabbit Intravaginal application
rate of resorption
rate of excretion in feces, bile

and unne
tissue distribution and retention

Effect of various vehicles on the rate of resorption of nonoxynol 9 from th9 vagina
In saline
In collagen sponge
in cream

Human volunteElrs
nonoxynol 9 and liver function

"DNA -= desoxyribonllcleic acid
t GAG = glycosaminoglycans
:j: ip = intrapentoneal injection
*"TEM = transmission electron microscopy
§ SGOT = serum gllrtamic oxah'''Jacetic transetmlnase
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EFFECf OF N 9 ON MITOTIC ACTIVITY AND THE SYNTHESIS OF
GLYCOSAMINOGLYCANS JW HUMAN FIRROBLASTS WI-38

The cytotoxic effect of cationic detergents in dilution ranging from I: 1.000
to I: 10.000 ha'i previously been demonstrated by a tissur 'llture technique
by Bengmark and Rydberg (l). It has also been shown that the cytotoxicity
of detergents increases in the order nonionic < anionic < cationic (5).

In a system of W 1-38 fibroblasts. the incorporation of 'IH-thymidine as an
index of cell mitosis was measured. as was the incorporation of '1"S04 into
macromolecular compouJ1(ls as an indication of the synthesis of glycos
aminoglycans (GAG). VarIous amounts of n 9 or other detergents were add
er:! to the culture meUlUIT together with the radioacti\e compounds. The sys
tem was then incubated for 24 hr.

The results obtained arc preseilted as the concentration of n 9 necessary
to inhibit 50% of the incorporatinn of '1"5 or "H into GAG and DNA of the
te~t cells compared to the control cells. ED"o for n 9 is between 3 to 5 ppm.
The cytotoxic comparison of various detergents showed that the cationic de
tergent (CepaLol) is the most toxic and the anionic detergent (sodium
dt,.::\ecvlsulfate. 50S) is the least toxic. The cvtotoxicitv of nonionic n 9
appro~chrs that of the cationic deter~{'nt (Fig. 16-2). '

EFFECT OF N 9 ON RAT LIVER AND OTHER TISSUES

The first III ,'H'O ~tud~ te~ted ~,Il;ne-diluted n 9 111 intraperItoneal lI1Jectivns
to 200 g male rats at the do~e of 5 mg/iOO g bod~ weigbt/day. According to
a formula developed b~ Hall 1'1 (/{ (6) relating the drug toxicit~ 111 experimen
tal ammab to man. this dme t"orre'ioonds to 200 mg n 9 for 60 kg body
weight of man. Each rat received one injectIOn for 5 consecutive days and
the animals were sacrificed 24 hr~ after the la~t 1I1Jection. Coni~ol rat~ re
ceived similar treatment with saline.

Chemical analysis of the lIver of rats given n 9 Crable 16-3) showed a sig
nificant increa~.: 111 the conteni of cells (DNA/liver). There was a striking in
crea~e in total hydroxyproline conten l which mainly indicates collagen accu
mulation. No changes were detected in noncoll.1l5enous proteins. in total
liver or rl11crosomal fl action or cvtochrome P ",0' '1 he transmission electron
micrographs of the~e livers sho':"ed a ddimte increase in the density of
rough endoplasmic rct:,culum. The lipid content of the liver. I.f" cholesterol,
triacylg!yceroI. and phospholipIds. was unchanged. These Endings contrast
ed with the Lhenucal analY'iI~ of the lung tissue. in which no change in any
of thl reported paramete,~ was found. The serum lipids (cholesterol.
triacylglycerol) were all sigmficantly decreased in n 9 tr~ated rats.

It should be reiterated that n 9 was administered It1traperitoneally in a
lar5c dose for 5 cOl'"1secutivc days; nowe\er. even a ~ingle intraperitoneal
dose significantly increa~es SGOT* (Fig. 16-3). Furthermore. it will be docu
mentec below that 5 or more intravaginal adm1l11'itratIOm. or n 9 (aqueous
form. 5 mg/IOO g/<.iay) to rat~ also significantly 1I1crcased ~GOT. In order

·seo I 'l·IH·'.I'.1 1Il.lIkll o( 11"11<" 1Il11l1\ III !!;l·lll·I.I!. llot 'pl"uli,...11\ leI.lll"d to !tH'l d,lIll,lgc
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FIG. 16-::. Efl(.'C( ollh.lrge dIl1l'IClIlC' 01 dClclgellh Oil tIll' IUllctlOIl or WI-:~R
librobla~t~. :\ gl\'cn dct(:rg-:nt .'! II1chcated conccntratlon, was addcd to cell culturc
medIum wnh a labc'l and incuh,lted lor 24 hr. Edch \aJue I' the average or three
detcrmll1,ltloll'. van,lblht\ giH'1I b\ Sl'.:\1

TABLE 16-3 LI'Iar Chemistry; Nonoxynol 9 (rat, 5 x IP, 5 mg/100 g)*

CONTROL NONOXYNOL9

Weight (g) 9.42 ± 0,36 9.81

DNA
mg/g
mg/liver

Collagen -hyr:' ~>:yprollne

,...g/g
mg/llver

Noncollagenous protein
mg/g
\;":Jlliver

2.17 ± 0.20 267 ± 0 1 7 P<.05
20.40 ± 120 2616 ± 110 P< 005

12796 ± 2001 232.23 ± 21.45 1'<.005
1.20 ± 017 227 ± 0.12 ' < .001

11 3.20 ± 906 116.20 ± 4.41 NS
1.05 ± 0,013 1 14 ± 0.46 NS

*Variability given as X ± SEM; content of cholesterol, triacylglycerol and phos
pholipids unchanged.
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FIG. i6-3. Effect of a single ip injection of nonoxynol 9 on SGOT activity in the
serum of rats; 200 g rats were given ip 5 mg n-9/100 g. At indicated time intervals
the animals were sacrificed and serum glutamyl oxaloacetic transaminase activity was
measured spectrophotometricalIy at 340 nm. There were 3-5 animals in each group;
variability refers to SEM.

TABLE 16-4. Effect of Repetitive Intravaginal Administration of Nonoxynol 9 on
SGOT and liver Chemistry in Rats

to simulate how lh~..; detergent is used by women, rats were injected with
aqueous n 9 (5 mg/lOO g body weight/day) intravaginally for 5, 10, 15 and
20 consecutive days. Liver, kidney, vagina, and uterus biochemical and mor
ph010gical an~lyses wen' performed and SCOT activity was measured. Some
of the results are presented in Table 16-4, showing changes in liver chemis
try after intravaginal administration of n 9 similar to those reported for intra
peritoneal administration. Collagen content in the liver was significantly in
creased at 15 days. At all sampling periods, SCOT was significantly ele"ated.

*5 mg 11 9/100 g weight/day
t9 rats in control group. 6 rats in experim6nt groups
*P < 0.001

ttp < 0.01
§P < 0.05
ttHYP = hydroxyproline (indicates collagen content)

234
229
215
339§
287

LIVER
Hyptt

/Lg/g

13.4
22.0*
18.8~

22.4*
18.2~

SGOT
t.OD34o/min/100 ml

o (Control)t
5

10
i5
20

NUMBER OF
ADMINISTRATIONS·
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TABLE 16-5. Excretion of Nonoxynol 9 in Feces and Urine After A Single
Intravaginal Dose*

TIME
AFTER APPLICATION

(HRl

FECES

% of anginal dose

URINE

0- 24
25- 48
49- 72
73- 96
97-120

121-144
TOTAL

0.53 ± 0.62 20.39 ± 12.30
2.09 ± 1.64 5.91 ± 4.79
2.06 ± 1.64 5.18 ± 2.81
2.43 ± 2.27 3.73 ± 1.89

1.71t 2.79t
1.00 ± 0.083 1.84 ± 0.24

9.80 39.85

*Each value is the average of ~~ rabbits; variability given as
X ± sd

tEstimated value

RESOPJYrION OF N 9 FROM THE VAGINA

The kinetics of SGOT changes after intravaginal administration of n 9 indi
cated a rapid transport of this detergent into the body fluids. A sep~rate ex
periment was designed to study the rate of resorption, distribution, excre
tion, and possible metabolism of intravaginally administered n 9. Rabbits
were the experimental animal used and a collagen sponge with n 9 was
placed intravaginally. The collagen sponge contained 110 mg n 9 and 75 ,.,.
Ci14C_n 9.

14C_n 9 was de£ected in the blood a few minutes after intravaginal inser
tion of the sponge contaming n 9. Further, the rate of n 9 released from the
intravaginal collagen sponge depends on the vehicle with which the deter
gent is mixed (water solution, cream). It was interesting that the level of 14C_
n 9 activity in the serum decreased rapidly for several hours. The amount of
detergent in the urine d~creased from 20% of the total administered dose
excreted the 1st day to 2% excreted on the 6th day. While almost 40% of
the n 9 was excreted through the urine during the 6 days, only 10% was ex
creted in the feces (Table 16-5). After intraperitoneal administration, ap
proximately 2% of the n 9 is excreted in bile per hour and the rate of deter
gent excretion through the bile is linear with time (within 4 hr after admin
istration) .

Based on the kinetic data of n 9 in the blood, bile, urine, and feces at vari
ous times after a single dose, .11e conclusions of the study are that

1. N 9 is rapidly tral'sported from the vagina to the blood. As shown in Ta
ble 16-6, almost 100% of n 9 is reabsorbed from the sponge within 6
days.

2. N 9 is efficiently cleared from the blood by the kidneys (urine) or the liv
er (bile).

3. ne rl~screpancybetween high excretion of n 9 in the bile and its relative
ly low content in feces indicates reabsorption of the detergent from the
gut by an enterohepatic mechanism.
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TABLE 16-6. Recovery of 14C Nono~'ynoi 9 in the Rabbit
Tissues (Single Intrava:;linal Dose of 111 mg, 6
Days After)

BODY ELEMENT % OF DOSE

Tissues of the body
(Other than skin, bone, and bone marrow) 1.0

Muscle
(Estimated assuming 40% of body mass) 28.7

Fat
(Estimated assuming 18.8% of body mass) 22

Feces
(Collected up to 144 hr) 9.6

Urine
(Collected up to 144 Ilr) 399

CO2
(Estimated from 6-nr rat st:ldy) 3.0

Sponge
(R3talned in sponge) 0.4

Total Recovered 850

Amount Not Accounted For 1 'j.0

RECOVERY OF N 9 IN THE RABBIT

An attempt was made to account for all the mtravaginally administered IIC-n
9 in three adult rabbits. The data summarized in Table 16-6 show that more
than 8U% of the administered detergent wa~ recovered. Six days after the
1dmmistration, onIv half of the dose was excreted in the urine or feces. T:1e
major tissue retaini'ng the detergent was the muscle mass, not adipose tissue.
The actual content of n 9 in various organs Crable 16-7) indicates that the
liver still retains 20-50 times more detergent that other organs 6 days after
administration of the n 9 dose. This indicates an enterohepatic circulation of
n 9 and sugge'ilS that the liver would be the organ most affected by this
chemical.

METABOLISM OF N 9 IN ANIMAL TISSUES

In order to te~t the hypothe~is that n 9 is metabolized by animal tissues, the
homogeneIty of the sample of nonradioactive as well as radIOactive n 9 was
characterized before it~ III (I/t'o administration to animals. These analvses
were compared with the n 9 pattern in one of the c<.mmercially avail~ble
spermicidal formulations. Thin-layer chromatography ITLC) patterns indi
cated a similarity of all three samples. which contained not only n 9 polymer
but also [0% -15% of larger or smaller molecular weight r. 9-like compo
nents (greater or lesser ethylene in the side chain).

After III (1/(10 administration of IIC-n 9. pile and urine were collected. Fol
lowing appropriate chemIcal treatment. the 1'LC analY~ls did flOl indicate
any changes from the original pattern of n 9.



New Data on the Pharmaco.llinetics of Nonoxyno; 9 / J 73

TABLE 16·7. Tissue Distribution of Nonoxynol 9 (Rabbit, Six Days After a Single
Intravaginal Dose)*

Organ

Brain
Kidneys
Gut
Heart
Liver
Lung
Spl(:en
Musclot
Bone marrowt
Uterus
Vagina
Collagen sponge

f\JONOXYNOL 9/0RGAN

(DPM x 103)

17.25
101.14

64.61
27.19

62020
27.46
15.15
30.85

3.17
10540
140.60
92000

% of Imtial Dose

001
0.07
0.04
0.02
0.39
G02
0.01

0.07
0.09
060

*Average of three organ a'1aiyses is presented
tRefers to dpm/g tissue '··.:t weight

The finding that 14CO~ was detected in the exhaled air a few hours after
IICO~ adminis~ration may not neces~arily indicate that n 9 is being metabo
lized, because the IIC_n 9 as well as other samples of n 9 tested were esti
mateo to be only 70%-80% pure (by TLC analysis).

At this time there appears to be little evir~ence 10 indicate n 9 is being me
tabolized to CO~.

HUMAN SL'UDIES

The information on the chronic effects of a commercially available spermi·
cidal cream, administered 10 human volunteer~ for a total of 14 davs, is in
complete. The aim was to test ten volunteers prior to, during (at'7 days),
and at the end (14 days) of usmg approximately 150 mg n 9 per day in the
cream. Liver f.!nction was tested bv bilir~bin, bile acids, SCOT, SGPT,
GGT, blood differential, and serum li'pids. Two volunteers showed abnormal
values before using the spermicide and were eliminated from the study. Of
the remaining eight women, four discontinued use of the spermicide during
the testing because of local vaginal irritation, infection, or discomfort. For
this reason, the data are incomplete and not conclusive. The only significant
finding i~ the reduction of serum cholesterol in women using n 9 for any
time up to 14 days.
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Vaginal Contraceptives for
Prophylaxis ft...gainst Sexually
Transmissible Diseases

BALWANT SINGH,

JOHN C. CUTLER

For the past several years investigators at the University of Pittsburgh have
o..:en working to develop suitable chemical barriers and to utilize vaginal
contraceptives for prevention of sexually transmissible diseases (STD).
There are a number of reasons to examine this concept ryf prophylaxis-con
traception (pro-con).

Unwanted pregnancy and venereal diseases (VD) are major health prob
lems throughout the world today. In the US. more than one-third of all
births are out of wedlock. and two-thirds of the teenage pregnancies and
half of teenage births are not intended (8). The health, social, and economic
consequences of early childbearing have generally adverse effects on the
young woman and on her child, as well as on society. These considerations
suggest that the present contraceptive technology and delivery systems are
poorly adapted to a teenager's needs.

From epidemiologic perspectives. one can consider unwant~d pregnancy
as a sexually transmitted condition Although rarely classified as a venereal
disease. unwanted pregnancy is transmitted sexually and h::s many other
characteristics of the conventional venereal diseases. The epidemics of ado
lescent pregnancy and VD are alarming and pose a challenge to public
health workers and health care providers. Considering many common pa
rameters between VD transmission and pregnancy, it would seem logical to
bring about increasingly interrelated efforts and programs for the prevention
of both unwanted and/or un?lanned pregnancy. and l:lC transmission of VD,
or as they are increasingly designated, STD.

The toil of these infections is very high, in terms of disease, death, and
disability. The incidence of gonorrhea. the most common VD, in the United
States alone is higher than the incidence of all other infectious diseases ex
cept the common cold. It is estimated that, each year. eight to ten million
Americans contact gonorrhea, syphilis, genital herpes. trichomoniasis or non
gonococcal urethritis. Recent increases of VD around the world have indicat
ed that traditional methods of control have not been completely effective.
VD is often transmitted before symptoms occur and treatment is begun. The
causative microorganisms have become increasingly drug resistant and now
the emergence of penicillinase-producing gonococci, which respond poorly

175
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or ;lot at all to penicillin treatment. has further complicated the situation.
Certain features of this disease make its control difficult. No vaccine is avail
able for VD at prest:nt and. even if it becomes available. its u:.efulness will
be limited.

Prophylaxis against VD in the male by usc of the condom and local appli
cation of prophylactic preparations. such as those provided in pro-kits. was
well-accepted and widely used in the United States during World Wars I and
II. The potential for bringing about self-protective behavior in terms of pro
tection against VD has been well-demonstrated among mililtary personnel.
in whom the individual risks were appreciated by significant proportions of
sexually active males. Furthermore. the social costs. in terms of absence
from duty and need for medical care. resultr-j in aggressive VD prevention
programs by military and civil authorities. It is clear that the success of a
preventive program depends upon how the program is promoted and for
whom such a program is designed. Moreover one has to learn how to bring
about better patient cooperation and utilization of ... xisting and proven
health technology.

Pr('vention of VD through use of meche:nical barriers is known but not
widelv practiced. owing to a variety of factors. Chel:lical preparations and
v..tginal contraceptives offer protection against sexually transmitted infec
tions. Their potential for being accepted and utilized should b( explored.

In recognition of the interrelationship between pregnancy and STO with
respect to population programs. the AID awarded a contract to the Uni\ ersi
ty of Pittsburgh for research services toward the development of a comlJined
agent for disease prophylaxis and contraception. It was felt that an intrava
ginal precoital preparation. offering the woman protection from VD as well
as from pregnancy. would ccmplement existing contraceptive and VD-con
trol techniques. Such a preparation cotJld be used alone or in conjunction
with another contraceptive and would require no medical prescription or 10

tervention. It would be readily available regardless of age or sex. and moti
vate sexually active persons to use self-protection. For the first time. women
would have a means of protection from infection with STD without having
to depend on cooperation from a sexual partner.

Thus. under contract US/AID/CSD/2822. it was possible to study a large
number of chemical preparations for intravaginal use as a potential for VD
prophylaxis. A number cf vaginal contraceptive preparations. marketed in
the United States and other counties and approved by the FDA were tested
for antimicrobial activity against Nei:,seria gonorr/loeae. Treponema palildum. Tri
chomonas vagznabs. and CandIda alblcans (II. 12). The virucidal effect of cer
tain selected contraceptives has also been Investigated against herpes simplex
Types I and 2. (10. 13) and more recently on Mycoplasma. These In vItro
studies were confirmed. utilizing ammal models if available.

These laboratory studies were carried out to identify chemical prepara
tions that have sufficient bactericidal and bacteriostatic properties. Chemical
contraceptives such as foams. jellies. and creams were tested. Their effects
on Nezssena gonorrhoeae are shown in Table 17-1. Some of these con
traceptives \\<;:re bactericidal. even at I % concentration and several at 10%
concentration. Gonococci were inactivated within I min in the presence of
several of these contraceptives. The antimicrobial effects resulted from ac~ive
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TABLE 17-1. Highest Dilution of Contracelltives Required to Ini,ibit the Growth of N. gonorrhoeae
by 2 Methods·

TIME EXPOSURE METHOD PLATe: DILUTION METHOD

Cone. t pH Growth after exposure Cone. pH of Grewthl
No. Contraceptives % 1 min 5 min 10 min % mecJiurni

1 Certane Vaginal 10 4.6 + 10 7.5
Jelly

2 Contra Creme 50 6.9 + ± 10 7.5
3 Contra Foam 10 7.5 ± 10 7.5
4 Cooper Creme 1 6.7 10 7~

•.0

5 Delf9n Cream 20 5.2 + + 10 7.6
6 Delfen Foam 50 4.9 20 7.6
7 Em~o Concentrate 50 7.4 20 7.5
8 Emko Concentrate 50 7.1 20 7.2

+A
9 Emko Concentrate 50 7.2 ZO 7.2

+B

:: 10 Emko Concentrate 20 7.0 + + 20 7.3
+ Spennicide

11 Emko Foam 10 7.3 10 7.4
12 Immolin Vaginal 50 4.9 10 7.5

, Cream-gel
~.

13 Koromex A 10 6.0 + 50 7.5
Vaginal Jelly

14 Lanesta Gel 10 5.6 + 10 7.5
15 Lorophyn 10 5.7 + 10 7.5

Supposrtones
16 Mllex Cresent 10 5.7 10 7.5

Jelly
17 OrtPo Creme 1 6.2 + 1 7.4
18 Ortho-gynol Jelly 10 5.5 + 10 7.4
1G Preceptin Gel 1 5.6 1 7.4
20 Ramses Vaginal

Jelly 50 6.7 + .,. 50 7.0

"Bscterial suspension for these expenments contains about 1()6 CFU per 0.1 ml; the
inoculated Thayer-Martin selective medium plates were incubated at 37·C in C2 incu-
bator.

tOn:y 50,20, 10, and 1% dilutions in physiological saline c:olution were tested.
*pH of Media Jfter adding the contraceptive at different concentrations.
§Results from (luplicate plates.
(Singh B, Cutler JC, Utidjlan HMD: Br J Vener Dis 48:57,1972)

ingredients of these products and not from artifacts as shown by addition~.J

in vitro studies. Several other investigators in the United States a:;d other
countries (2, 5, 6) have repeated and cO'1.finned these findings. I:sased on
these extensive in vitro studies, one ;:hemi~al cont~acep~;ve cream, Con
ceptrol, was selected for a uinical trial in a hi?,"h-risk ~emale population. The
hypothesis was that topical use of thIS preparatt..;n wouid reduce the
gonococcal infection rate in the test group compaI ed l(' a control group not
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Fig. 17-1. P<1lJenl flo" cl!agram.

rece:vmg any prophyla( tic measure~. Step~ mcluded In the protocol are
~hown 1I1 Figure I i-I. PartiCIpants for the ~tudy were enro',ed from a local
vn clinic. Femalc~ who were at high risk of contractmg VD v:ere ~df-identi·

(jed by their repeated vi~ll~ for treatment at this clinic. Other comiderauons
for ~eiection were the following: I) Only adult females 0\ er 21 :- cars of age
who had at lca~t two gonococcal i:1fectiom within one year prior to enroll
ment were selected: Ascertainment of mfecuons was made through clImc re
cords; 2) Only women who were mrrently using oral contraceptives. IUD. or
were surgically ~terilized \\lTe enrolled. Pdtie!1ts who met the critena were
interviewed by a health educator. rhe purpo~e of the tnal was explamed. and
If they agreed to participate. they wu"c asked to ~lgn the C(m~ent forI . After
that the:; were randoiniled and entered ,'l the treatment or the control gn,up.
Additional mformallon obtamed from participants I~ indicated in Figure Ii -2.
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1. Date of Birth / /_:-:-_
Month Day Year

Sometimes

7

2. Age _

3 Mamal Status Single Married Divorced Separated _
Other _

4. Contraceptive practlce(s) before pa.tlclpatlon In study
None __ IUD __ Oral PIli __ Surgical Sterrlizatlon __ Other __

5. Race: White __ Black __ Other __

6. Educational level completed
7th grade or under __ 8th to 9th grade__ 10th to 12th grade __
College freshman to sophomore __ College Junior to senior __
Graduate school __
Number of different sexual partners In past 12 months
One __ Two __ Three __ 4-9 __ More than 10 __

8 Sex of partners: Male __ Female __ Both __
9. Averagp. number of times of sexual Intercourse In a week' 1-2 __ 3-4 __

5·6__ 7-8__ 9-10__ 11-14__ More than 14 __
Have you ever used anything to prevent yourself from getting Syphilis or gonorrhea?
Yes__ No __

A If yes. whlc.h of the follOWing do you use and how often?

Always Most of the time

10.

Douche
Wdsh
Other

(SpeCify other )
B If no, do you use any of the follOWing In connection with Intercourse and

how often?
Always Most of the time Sometimes

Douche
Wash
Other

(SpeCify other _

11 Doles) your partner(s) ever use a condom? Yes __ No __
If yes, how often? Always __ Most of the time __ Sometimes __

FIG. 17-2. Pretrial hl~tOrv form I.

A double-blind d,:~ign with placebo would have been ideal for the trial but
due to ref.trictions imposed by the Committee on Research lnvolving Hu
man Volunteers. the control group received nothing. and was treated in ev
ery other !"espect in the same way as the test group. Individuals assigned to
the treatment group were given a 2-week supply of unbbeled chemical con
traceptives. They were givc:1 instructions on how to use this intravaginal
chemical contraceptive dtJ; mg ea..:h and every act of sexual intercourse. Par
ticipants in both treatment and control groups visited the clinic every 2
weeks for preventive examination. Cultures were taken for gonococcal and
other genital infections including Tnchomona.:. and Candida. If infection was
found. the participant was provided with proper medication. On every visit
all participants were interviewed by the health educator. They were also
asked to fill out certain forms (Figs. li-3. 17-4). This provided information



·Control patients skip these questions.

No _
No _
No _
No _
No _
No _
No _
No _

Yes _
Yes _
Yes _
Yes _
yes _
Yes _
Yes _
Yes _

Code No I--I--I--I--I=....;=....;

Burning _

Other _

Itchlng _None _

Itching & Burning _

a. The applicator is easy to use?
b. The applicator IS comfortable to use?
c. The product IS convenient to use?
d. The odor of the product IS pleasant?
e. The taste of the product IS offensive?
1. Using the product Interferes with sex pleasure?
g. The product is easy to carry with you?
h. The product is messy to use?

(If yes, explain _

i. Comments

2. Do yo:; feel that:

Date /-=-__~/ _

Month Day Year

1. Any side effect(s) of product:

1. Number of sexual partners during last two weeks
None __ One Two __ Three __ 4·9 __ More than 10 _

2. Old you have any new sexual partners In the last two weeks. Yes No _
3. Total number of times you had sexual Intercourse dUring the last two weeks'

None One Two Three Four Five SIX _
Seven Eight __ Nine Ten Eleven Twelve _
Thirteen Fourteen More than Fourteen _

*4. Number of product 19ft
*5. Used test product Each time __ Most of the time __ Dldn't use __
6. Exposure to known or suspected case of gonorrhea (clap) dUring last two weeks

Yes No Don't know _

FIG. 17-4. Patient infonnation form.

FIG. 17-3. Product informi\tion sheet.

In the past month, has (have) any of your partner(s)'

a. Objected to use of product? Yes No _
b. Complained of the odor of the product? Yes No _
c Complained of the taste of product? Yes No _
d. Complained that the product is messy? Yes No _
e. Complained that the product interfered with sex pleasure? Yes No _
1. Comments _

Date / / _
Month Day Year

Please complete the following questions; If any questions are not clear, ask the Health Educator
to explain them.

180 / Spennicidal Fonnulations
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TABLE 17-2. Infection with Gonorrhea

FIRST 6 MO

No. ofparticipants
No. of infecfjons
A verage months ofpartlcipafjon

per subject
Pafjent-months observed
No. of mfecfjons per/tOO

patlent months

No. ofparticipants
No. of infecfjons
A verage months ofpartlcipatlon

per subject
Pafjent-months observed
No. of infecfjons per/tOO

pafjent months

Treatment Subject (use of
Conceptrol as directed for

contraceptlon)

37
1

3.9
144.4

0.69

SECOND 6 MO

Treatment Subject (use of
Conceptrol as directed for

contracepfjon)

17
4

4.1
69.25

5.78

Control
Subject

50
11

4.1
205.1

5.22

Control
Subject

27
6

4.4
120.18

4.99

as to the number of partners and sexual exposures the person had encoun
tered. The questionnaire also provided information as to use of the test
product. More direct information about the test product was collected from
participants in the treatment group on each visit. Their likes and dislikes
with regard to the product, as well as the attitude of the partners, indicated
the frequency of use of the test product. The data flom this clinical field tri
al are summarized in Table 17-2. In order to get information on trends of
infections in the two groups during the period of observation, the data were
analyzed using the life-table technique. In the treatment group, almost
100% remained infection-free during the first 6 mo and 80% for up to 8
mo, whereas IJ% of controls became infected within the first 2 mo. Thus
protective effect of the vaginal contraceptive studied was observed during
the first 6 mo after entry into the study (7). After the first 6 mo, possibly
the enthusiasm of the treatment group had diminished, or perhaps due to
overconfidence, some of the participants in the treatment group neglected
to use the test product regularly. Bimonthly interviews of participants by the
health educator provided evidence that proper and regular use of vaginal
contraception gave considerable protection to women against infection with
gonorrhea.

Two other similar clipical trials were initiated, one in Philadelphia, Penn
sylvania, using a contraceptive foam, and the <.ther in Bangkok, Thailand,
with a group of well-regulated prostitutes using contraceptive suppositories.
Both studies were discontinued because of the lack of compliance with the
protocol by the study patients. In the latter study, a number of the partici-
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TABLE 17-3. Anti-microbial Activity of Chemical Contraceptives With Indications for
STD Prophylaxis

MINIMUM LETHAL CONCENTRATION* (MLC) AGAINST
STD PATHOGEN

Name of Trepenema NeIsseria Tnchomonas Herpes
Contraceptive pallidum gonorrhea vagina/is simp/ex II

Cooper Creme 10% 1% 1% ~10%

Delfen Cream 10% 10% 1% ~10%

Emko Foam 10% 10% 1%
Lorophyn Suppository

or Jelly 10% 10% 1% ~10%

Ortho-Gynol
Contraceptive Jelly 10% 10% 1%

Preceptin Gel 10% 1% 1% 5%
Neo-Sampoon Loop

T::lblet 10% 1% 1%

*Dilutions (wtlvol) prepared in physiologic saline solution. Germicidal acti
vity determined by an appropriate microbiologic test.

pants had customers who disliked the product and thus the use of the con
traceptive was economically unfeasible.

These field trials and other studies have supported clinical observations
that an increased prevalance of gonorrhea and other genital infections is as
sociated with the use of modem contraceptives as compared with barrier
methods (4). Whether such observations represent a casual association can
not be determined on the basis of these data unless consideration is given to
sexual habits and the data are adjusted for known risk factors. Studies of the
use of vaginal contraceptive preparations have shown wide variations in ef
fectiveness, which seems most closelv related to the motivation of the female
and her partner. Based upon these ~xtensive laboratory stl\dies, and the re
sults from the field trial as well as clinical observations mad,~ by family plan
ning physicians, it should be apparent that the vaginal cont. "'lceptives have
sufficient germicidal activity to kill most of the pathogens trans'nitted sexual
ly. As shown in Table 17-3, vaginal contraceptives were foupj to have anti
microbial activity against T pallldum, N. gonorrheae, T vaginalis and herpes.

A review of the composition of vaginal contraceptives shows the presence
of various bactericides and surfactants in the spermicidal preparations. The
chemical group of detergents known as nonionic surfactants is a major class
of compounds used as emulsifiers and often as active ingredients in the for
mulation of vaginal ~ontraceptives. The mechanism of action is similar to
that of surface active agents since some of the bactericides act by altering
the surface characteristics of bacteria. Surfactants and bactericides together
generally have a synergistic effect, making a combined product more effec
tive as a spermicide than anyone of the ingredients alone. These concepts
are considered by some in developing new spermicidal germicidal prepara
tions. One -:uch preparation was found to inactivate herpes at 0.005% concen
tration (Table 17-4).

Studies of VD prophylaxis have a firm scientific basis and reflect more
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TABLE 17-4. Inactivation of Isolates of Herpes homims. Types II and I, by Spermicide-Germicide
Compound A (SGCA)

INFECTIVITY (TCIDso) AFTER CONTACT WITH
INDICATED PERCENTAGE OF SGCA"

Isolate 5.0% 0.5% 0.05% 0.005% 0.0005% 0 (Control)

H. homims, type II
109
116
142
196-P10

H. hommis. type I
103
104
105
117

<1 <1 <1 <1 2.0 3.0
<1 <1 <1 <1 3.0 3.0
<1 <1 <1 <1 2.0 3.0
<1 <1 <1 20 3.0 3.0

<1 <1 <1 3.0 3.0 3.0
<1 <1 <1 3.0 3.0 3.0
<1 <1 <1 <1 3.0 3.0
<1 <1 <1 <1 3.0 4.0

"Portions of the ~me viral suspension were incubated with various concentrations of
SGCA or medium (control) for 10 minutes at 22°C. Infectivity is expressed as log10
TCIDso /0.1 ml of the above suspensions. (Postie B, Singh B, Squeglia NL, Guevarra
LO: Joumal of the American Venereal Disease Association [now Sexually Transmitted
Diseases] 5(1):26, 1978)

than a century of experience. Even before the discovery of chemotherapeu
tic and antibiotic agents, such prophylactic studies had a high level of medi
cal and public interest because of the devasting human effects of VD and
the accompanying social and economic costs. With the discovery of penicil
lin therapy for gonorrhea and syphilis, ~he element of local prophylaxis was
dropped from VD control programs by both civil and mililtary authorities in
the United Slates. However, interest in VD prophylaxis has revived and in
considering the following facts, studie~ of pro-con are very timely and nec
essary:

1. The incidence of genital infec:tions through sexual transmission is con
stantly increasing throughout the world. This includes not only gonor
rhea, syphilis, trichomoniasis, and genital herpes, but also the lesser known
STDs. Epidemiologic data provide support for an association of genital
herpes infections to cervical cancer. Prevention of genital herpes and fear of
cervical cancer may become motivational factors, leading to self-protective
behavior by concerned individuals.

2. Multiple infections with two or more STDs in the same individual at the
same time are not unusual among the sexually active population (14).
These multipte infections cannot be treated with a single antibiotic and
require more than one type of therapy. Quite often a proper diagnosis of
simultaneous multiple infections is not made. However, a single method
of prevention can be developed and, for high-risk populations, the use of
preventive methods is essential. The impact of prophylaxis on VD epi
demics can be shown by statistical methods (9). One can further consider
this advantage in tenns of cost benefit-the cost of prevention versus the
cost of treating a VD patient and of the various complications ensuing
from sexually transmitted diseases.
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3. Many developing countries report a very high incidence of YD. In some
countries. 18% or more of the females coming to family-planning centers
have a sexually transmitted disease. In certain countries. 20% or more of
the sterility cases are due to gonococcal infections. These factors affect
demographic growth; therefore it has been suggested that. in the interest
of good public health practice. family-planning programs should be com
bined with VD control efforts.

4. Vaginal chemical contraceptives or topical contraceptives deserve a sec
ond look because more effective spermicides and more convenient pack
aging have been developed (3). These product improvements. coupled
with the need for contraceptives which can be disseminated through
nonmedical channels (possibly vending machines). suggest that the vagi
nal contraceptives can once again play an increasingly useful role in fami
ly-planning programs. There are many parts of the world in which long
standing folk support of vaginal contraception makes this approach more
acceptable initially than the newer techniques.

5. In the United States, more than one million teenagers become pregnant
each year. This epidemic of adolescent pregnancy is a major concern to
day. The highest incidence of VD is also found among the adolescent
population. It is evident that the pro-con approach could well provide an
other method of combating these problems and would be more attractive
to certain individuals. It is also true that using any method of contracep
tion to prevent pregnancy is more effective than using no method at all.

6. Interest in pro-con work. as shown by national and international organiza
tions, further merits the investigation of this public health approach.
Therefore. it is essential that the work on pro-con. which was started
again in recent years, with such a tremendous investment, be continued
for both reference and research.
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Vaginal Rings Releasing Spermicides

WHO SPECIAL PROGRAMME OF RESEARCH IN HUMAN

REPRODUCTION TASK FORCE ON VAGINAL AND

INTRACERVICAL DEVICES FOR FERTILITY REGULATION*t

INTRODUCfION

One of the 0: jectives of the WHO Special Programme of Research, Devel
opment clod Research Training in Human Reproduction is to develop vagi
nal rings with the capacity to provide a reliable local contraceptive effect
without the drawbacks of any possible systemic effect. The use of a vaginal
ring saturated with a spennicidal drug which would be released at a constant
rate over a period of several weeks or months was given early consideration.
The aim was to produce a device which would combine simplicity of use
with a high degree of contraceptive effic~cy. Essential features of such a de
vice included

1. Easy vaginal insertion by the subject herself without the need for prior
medical or paramedical pelvic examination and concurrent measurement
of vaginal capacity

2. Comfortable self retention for 2-3 weeks in each menstrual cycle to cir
cumvent the need for repetitive insertion prior to each act of coitus

3. A degree of softness and pliability to avoid interference with the act of
coitus

4. Nonirritant capacity so that, during the period of 'Jse, vaginitis or in
creased vaginal discharge does not occur

5. A degree of contraceptive protection with proper usage, greater than

*FG BURTON Battelle Pacific Northwest Laboratories, Richland. War-hmgton. USA
E CHANTLER Department of Obstetrics and Gynaecology. University of South Manchester.
Manchester, UK
CW DUNCAN Battelle Human Affairs Research Center, Seattle. Washmgton. USA
AJ GAU.EGOS. WHO. Special Programme of Research. Development and Research Training
in Human Reproduction. Geneva, Switzerland
M HIROI Department of Obstetrics and Gynaecology. Yamagata University. Japan
R UCHTENBERG Department of Reproductive Biology. National Institute of Nutrition. Mex
ico City, Mexico
RM NAKAMURA Department of Obstetric~ and Gynecology. Women's Hospital. Los Angeles.
California, USA
WE SKIENS Battelle Pacific Northwest Laboratories. Richland, Washington. USA

tPresented by Dr. Alfredo J. Gallegos. Medical Officer, Special Programme of Research. De
velopment and Research Training in Human Reproduction, Geneva. Switzerland, on behalf of
the investigators.
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TABLE 18-1. Nonoxynol Content of
Vaginal Rings*

G ± SD

3.79 ± 0.08
3.56 ± 0.10
3.60 ± 0.06
3.60 ± 0.07
3.56 ± 0.03
3.54 ± 0.07
3.58 ± 0.11

Loading Average = 3.60 + 0.08 SD

*Each ring cut into 4 equal seg
ments and assayed separately.

that associated with the use of fJresently available vaginal contraceptive
methods.

t.n attempt was made to meet these criteria. A limited number of silicone
rubber vaginal rings were manufactured. The same toroidal shape and mate
rial developed for use in other studies concerned with the release of steroids
from vaginal rings were considered to provide a suitable platform for the
constant release of the spermicide nonoxynol 9 as one of those chosen for
trial. This communication is intended to provide interim information on pre
liminary results emanating from this ongoing study.

MATERIA~_ AND METHODS

According to a similar process previously described (1), Battelle Pacific
Northwest Laboratories designed and tested and Alza Mexicana manufac
tured 40 torus-shaped silicone rubber (Dow Coming Silastic Medical Grade
Elastomer) vaginal rings with an external diameter of 5.5 cm and a cross
sectional diameter of 0.95 cm.

They were produced to meet specifications requested by the WHO Task
Force on Vaginal and Cervical Devices for Fertility Regulation, that is, to re
lease more than 5 mg/day of commercially available nonoxynol 9 and to
maintain this release at a constant rate for a minimum of 30 days.

The physiochemical characteristics of the silicone rubber and nonoxynol 9
are such that a maximum of approximately 4.0 g of the latter may be incor
porated in a single device at manufacture. Table i8-1 exemplifies the non
oxynol 9 content of the rings under trial from a study of seven sample rings
by UV absorption at 274 nm.

The In vztro release rate of nonoxynol 9 from four other sample rings, as
shown in Figure 18-1, illustrates the continuous flow system used. "Sink"
conditions are defined as sufficient flow of solution over the surface of the
device to remove all nonoxvnol which has diffu~ed to the surface of the de
vice; it is the condition in ~hich the concentration of nonoxynol in the solu
tion close to the surface of the device approximates zero. Under these con-
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Glass flow
cell containing
sample deVice

Saline
reservoir

WHO 791iJ

Constant
temperature

bath at 37°C
Flow

sample

FIG. 18-1. Continuous flow system, designed to allow sufficient flow of solution
(saline) past surface of devi.:e to remove all nonoxynol which has diffused to surface
of device (sink condition). Resultant flow sample is then analyzed by UV
spectrophotometry at 274 nm.

ditions it should be noted that, while the release rat~ was constant from day
10 to day 30, an initial 'burst' up to 22 mg/day was observed (Fig. 18-2).

PHASE I CUNlCAL TRIAL

A detailed protocol to assess the sperm immobilization properties of
nonoxynol 9 when released from vaginal rings was designed. The foliowing
summarizes certain important features of the study being conducted in col
laborating centers in Japan and Mexico:

1. Only sterilized volunteer women are recruited on the basis of these crite
ria: they must have regular menses, lead an active sex life, and have no
evidence of vaginitis or infective cervicitis.

2. During the month prior to vaginal ring insertion at midcycle, the state of
the vagina is recorded and aliquots of venous blood and cervical mucus
are taken postcoitally for base-line data.

3. In the succeeding cycle, the vaginal ring is inserted on day 7 and worn
continuously for 10 days. During this cycle, postcoital tests are made on
days 12, 14, and 16 for the evaluation of sperm motility and for the esti
mation of nonoxynol 9 levels· in the cervical mucus. At the same time ve
nous blood samples are taken to assess plasma levels of nonoxynol 9.

4. The vaginal ring is removed on day 17 ± 2, rinsed in cold water and re
tained in the clinic until the next subject visit on day 7 ± 1, of the
following and final cycle under study, when all the tests are repeated.

-Estimates of nonoxynol 9 levels in cerncal mucus are made with high pressure liquid chro
matography (hplc) in the United Kingdom.



RELATED STUDIES

The rewlts of studies run almo~t concurrently at the WHO Collaborating
Center in Los Angeles. under the supervision of a Task Force Steering Com
mittee member. may help to explain the aforementioned preliminary find
ings in the Phase I Clmical Trial.

FIG. 18-2. Flo\\ testing
result~ under "sink
conditions" for four
nonoxynol-relca~mgvagmal
nngs. Average rdea~e rate
for day~ 9-31. 10.38 mg/day
± 1 05 SD. Note the bur~t

dround day 1.

1

30
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RESULTS

To date. although only the immediate re~ults of 39 postcoital tests from II
~ubjects are available. the~ are of great interest. While they certainly show a
marked decrease in the number of motile sperm in cervical mucus in the
presence of the vaginal ring. evidence of motile sperm still remains but
"progressive" motility was disrupted. This would suggest that. at this level
of release of nonoxynol 9. a contraceptive effect by sperm immobilization
cannot be ensured. Whether these remaining motile sperm have the capacity
to fertilize normally poses another question. No complaints of discomfort.
vaginal irritation. or interference with the act of coitus have heen noted. nor
have any of the rings been expelled.
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FIG. 18-3. High pressure liquid chromatography profile of commercially available
nonoxynol9 (% of total area). The fraction numbers correspond to the numbers of
ethoxy groups with the proportion of each fraction shown in parentheses.

Several samp1f:s of commercially available nonoxynol 9 were analyzed at
Battelle North\',est by hplc with similar results. A typical profile is shown in
Figure 18-3 At least 9 different nonoxynol 9-related fractions were identi
tie0 ::n~d f:.tctions 5 and 6 were further characterized by mass spectrometry.t
A molecular ion mass of 440 was obtained for fraction 5 and one of 484 for
fraction 6. This corresponds to molecules containing 5 and 6 ethoxy mole
cules per molecule of nonylphenol. It is intended to conduct similar studies
in other centers to provide further evidence concerning these findings.

In a further study perf01 m,-d in the same research center, the m vitro sper
micidal potency of all those fractions was then investigated on three differ
ent pool batches of fresh semen, appropriately diluted with a saline, to con
tain a standardized number of motile human sperm cells (10 X 106 per ml).
The results are shown in Table 18-2 according to the effect of the different
fractions on specimens from the three pools of standardized semen. They
show that the spermicidal potency of fractions 2, 3, 4, and 5 is markedly low
er than that of fractions 6-11.

The possible significance of these results becomes more apparent when
they are considered in relation to the findings obtained in the (hplc) separa
tion of the various fractions as shown in Figure 18-3. Fractions 2, 3, 4, and 5

tFinnigan quadrapole mass spectrometer model 10150 using a heated direct inert probe.
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TABLE 18-2. Different Nonoxynol 9 Fractions; Spermicidal Potency
(JLg/rnl)"

TESTS

FRACTION 1 2 3

2 > 295 > 295 > 295
3 > 295 > 295 > 295
4 > 280 > 280 > 280
5 > 290 > 290 > 290
6 14.8 29.5 7.4
7 26.0 26.0 13.0
8 17.0 34.0 17.0
9 13.5 27.0 13.5

10 23.0 46.0 23.0
11 35.0 35.0 17.5

Unfractionated 12.5 25.0 25.0

"Spermicidal potency of each fraction was determined, under
conditions stated in text. at 30 sec. Fractions 2-5 had very low
activity whereas fractions 6-11 had the highest potency.

of weak spermicidal potency constitute 14% of the molecules of the com
mercially available nonoxynol 9 under investigation. Furthermore. because it
is known that those fractions with lower molecular weights could be released
much sooner than those with greater molecular weights from the silicone
rubber polymer. a considerable proportion of the spermicidal compound ini
tially released from the vaginal ring should comprise fractions 2-5. The
findings may. in part. explain the lack of complete inhibition of sperm motil
ity by the use of this first prototype of a spermicide-releasing vaginal ring.

Similar studies are now being conducted in other centers, directed toward
verification of the analytic results presented and to gain more information
on the desirable chemical components for incorporation into a vaginal ring.
in order to provide consistent and highly effective local spermicidal activity.

The results of the Phase I Clinical Trial. together with the unexpected an
alytic results of the spermicide are now being taken into consideration in the
design of future prototypes of spermicidal vaginal rings.
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Prospects and Problems in the
Development of an Intravaginal
Contraceptive Device (IVCD) and Method

MATTHEW FREUND,

RUDOLPH N. PETERSON

An intrcivaginal contraceptive device (IVCD) is described which is of similar
shape and intermediat~ in size between a diaphragm and a cervical cap. The
device is made of a synthetic membrane or matrix which is impregnated with
a spermicidal drug, such as nonylphenoxypolyethoxyethanol, nonoxynol 9,
that is bound to or incorporated into a mechanically stable artificial matrix,
such as a hydrophilic polymer. The IYCD may be inser!ed into the vagina by
the woman; it then swells and is used as a cervical cap. The drug is released
by the membcane at a controlled rate and the IVCD dissolves only after its
function is complete; that is, the membrane passe::. through solid, gel, sol,
and liquid stages in a timed sequence. This contraceptive approach involves
applying a tested and accepted compound that will inhibit sperm motility
and fertilizing capacity at low concentration and developing a new drug de
livery system based on a hydrophilic polymer which will mechanically block
the initial rapid phase of sperm migrtl~ion.

The device consists of a relatively flexible gel which swells upon absorbing
water from the vagina. The gel consists of macromolecules, with great affini
ty for water, which have been cross-linked to form a three-dimensional net
work, making them insoluble. Therefore, instead of dissolving, they swell and
take up large amounts of liquid, becoming a soft elastic material. The
swollen gel is, therefore, a three-dimensional network composed of cross
linked polymers which act as the structural material (which gives it substan
tial mechanical stability) and the spaces within the gel are filled with liquid.
The majority of the space within the gel is liquid. The drug may be adsorbed
on the surface of the particles of the gel bed. The release of the drug is ac
complished (at a controlled rate) by a form of gel chromatography, that is
called restricted diffusion chromatography. The drug is partitioned first be
tween the gel phase (polymer) and the sol phase (liquid) of the membrnne
and then between the sol phase of the membrane and the vaginal fluid (plus
semen). Many of the chemical properties of these commonly used mem
branes-ion exchange, isoelectric separation, electrophoresis, buffering ca
pacity, agglutination, desalting of proteins, denaturing of proteins and nucle
ic acids, temperature effects, and "stickiness"-remain to be explored and
exploited for their barrier contrac~ptivepotenti21.
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MECHANICAL AND BIOCHEMICAL PROPERTIES OF
SYNTHETIC MEMBRANES

In order to construct a useful membrane for a vaginal contraceptive, several
membrane properties are to be considered basic: 1) mechanical stability and
ease of manipulation at room temperature; 2) mechanical stability and im
penetrability to sperm for a specified period of time in situ followed by slow
dissolution; and 3) capacity to incorporate a chemical contraceptive which
can be released in situ.

The membrane should have a consistency that permits easy insertion with
out membrane damage and without any abrasive discomfort to the recipient.
It should be stable for long periods at temperatures below that of the body.
After insertion, mechanical stability and impermeability should be retained
long enough to prevent sperm passage into the cervical mucus, especially
during and immediately after ejaculation. The membrane must slowly devel
op instability in situ so that its eventual dissolution obviates tl.e necessity for
removal. Finally, membrane dissolution should be accompanied by the re
lease of the spermicidal agent to insure a complete contraceptive effect.

A concurrent alternate approach offers possibilities. This approach is
based on the use of a water-soluble case of biopolymer (for example, dex
tran, polvethylene oxide, or polyvinyl alcohol) to form an IVCD as a thin,
firm paCkage which encloses a less firm gel. The water-soluble base would
be ~ 0.1 mm (3-4 mil) thick, or less, with the convex side facing the vagina.
This would be chemically tailored to dissolve quite rapidly (~2-3 min),
while the other side of the package (the concave side, facing the cervix)
would dissolve more slowly (~60 min). This sequence of events would per
mit the gel and the added spermicidal drug to become active in a matter of
2-3 min after insertion, while a mechanical barrier would continue to cover
the cervix for 60 min or more, if required.

The use of such a water-soluble case of biopolymers would greatly simpli
fy the problems of gel formulation because the gel would not have to be as
completely dehydrated, but could be partially hydrated. This means that
cross-linkage need not be as extensive and drug release and subsequent liq
uefaction could proceed more rapidly and completely. The materials for the
case must be firm but flexible in the formation of the gel package. This
would yield a soft, flexible, but strong IVCD. The case would be tailored to
swell, become weak, and dissolve or disintegrate at a controlled rate upon
msertion into the vagina, as described. Both the dextrans and the polyvinyls
can be formulated as water-soluble biopolymers to meet the requirements of
the IVCD case.

The time sequence for the IVCD is as follows. The transition from solid
(partially hydrated) to gel would begin upon insertion and take only a few
minutes. If a water-soluble case is used, the case would dissolve quite rapidly
(2-3 min) and the partially I,ydrated gel and its associated spermicidal drugs
would be released within 2-3 min. If agar and/or dextran is used by itself,
the solid to gel process would take 3-5 min and would be a matter of mov
ing from the partially hydrated fonn to the more hydrated fonn

The transition from gel to sol would be gradual and would take about 60
min. This gel-sol would provide long-term mechanical protection of the cer-



196 / New Developments in Barrier and Spermicide Methods

vix and prevent sperm passage into the cervical mucus, while the spermicidal
drug would kill the sperm in the vagina. Moreover, the sol will remain in the
vagina for some hours along with the semen (particularly if the woman re
mains recumbent) and will, therefore, kill any remaining sperm. It will drain
out of the vagina along with the semen.

There should not be any appreciable lag time from insertion of the IVCD
to protected coitus. First, the IVCD is inserted by the woman over the cer
vix. The optimum procedure for insertion, whether manual or with the aid
of a disposable inserter, such as is used with tampons, remains to be deter
mined (after the IVCD prototype is developed and tested and when human
testing is begun). If the woman fails to sea: it completely over the cervix, the
IVCD will be pushed into place at first intromission. This will occur because
the IVCD i'llbibes fluid and swells in place over the cervix; therefore, by the
time introm:ssion takes place, the IVCD will be ready to be pushed onto the
cervix. The IVCD will have mechanical stability to prevent sperm passage
into the cervical mucus, especially during and immediately after ejaculation.
Moreover, within 2-3 min after insertion, the diffusion of spermicidal agent
from the gel will begin. In use, the IVCD, as are contraceptive creams or
foams, will be inserted prior to initiation of coital activity. The IVCD will
provide the combination of a me<.hanical barrier to sperm passage into the
cervical mucus and of a spermicidal action on the sperm in the semen pool
in the vagina.

The total amount of water taken up by the IVCD is estimated to be of the
order of 2-3 ml or less. This is less than the sum of the lubrication of the
vagina plus the volume of the ejaculated semen and, therefore, it is impr<Iba
ble that there will be any effect on the epithelium. Moreover, the dissolution
and disintegration of the IVCD will yield additional fluids to the vagina.

The membranes and gel will finally disintegrate into a flowing jelly-like
consistency and will come out of the vagina with the sen.en after coitus.
While it is theoretically possible to design biopolymers so that they will final
ly flow like water, this is a most difficult technical problem and is probably
not worth the effort. A final form for the biopolymer material which re
sembles the consistency of human semen is practical. We believe that the
woman will not be able to notice any difference in consistency or nature of
the outflow from the vagina after coitus with an IVCD as compared to
unprotected coitus.

There are several facts that we have about this problem that indicate that
it will be minimal: I) th,' volume of semen ejaculated into the vagina is
about 2-5 ml or more; 2) the volume of vaginal lubrication is not known,
but Masters and Johnson (5) Jescribe "copious amounts" and "many drops"
of it; 3) the total volume of the IVCD in the sol phase will not exceed 3-4
ml; 4) the measured dose applicator for Delfen Contraceptive Cream con
tains 2.5 ml and the measured dose applicator for Delfen Contraceptive
Foam contains 5 ml; and 5) a large number of women remain recumbent af
ter coitus, which means that drainage takes place slowly. Thus, the IVCD sol
is in the same volume range as currently accepted and widely used vaginal
creams and foams and should not present any aesthetic problem. It should
also be pointed out that there will be no dripping or draining during
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coitus with the IVCD, which is one of the major drawbacks of creams and
foams.

CHEMICAL STRUCTURE OF THE MEMBRANE

A number of the gel-forming polymers commonly used in biochemical analy
ses have properties similar to those set forth a~ove. Moreover, methods that
are used to prepare these polymers are capable of being modified to pro
duce gel membranes which have a wide range of physical and biochemical
stability. Some of these materials and their properties relevant to the design
of an IVCD are listed.

Hydroxyethyl starch This is a starch derivative which consists of more than
90% amylopectin and, when the polymer is composed of D-glucopyranose
units, its degree of polymerization can be carefully controiled during prepa
ration. Moreover, current medical application uses it as a plasma volume ex
pander and as a cryoprotective agent for erythrocytes. The degree of cross
linking can be controlled to permit entrapment of molecules of the size pro
posed for use in this study.

Agar and Agarose gels These gels, which are widely used in chromatography
and electrophoresis, are composed of mixtures of linear polysaccharides in
cross-branching networks that allow for penetration and entrapment of mol
ecules. The gels are generally stable in the pH range of 4.5-9.0 and at tem
peratures up to 35°C. Stability decreases with increasing temperature, lead
ing to gradual melting of the gel. Because agar and agarose preparations
consist of a heterogeneous population of molecules varying in size and
cross-linking, fractionation of these preparations should yield polymer mix
tures suitable for the purposes proposed.

Dextran gels Dextran is a linear polymer of glucose formed by an a-I,6 glu
coside linkage during the bacterial fermentation of sucrose. The polymer is
soluble in water but solubility is decre<.lsed and gels are formed when poly
mer chains are cross-linked with glycerol residues. The commercial product,
Sephadex, is a dextran gel which is stable over a wide pH range and is insol
uble in water. Solubility and other physical properties can be altered by
changing the type and degree of cross-linking. An interesting property of
these gels is that they swell upon exposure to water. The degree of swelling
depends on the extent of chain cross-linking and the rate of swelling de
pends on the ambient terr-perature. The ability of a contraceptive membrane
to swell after insertion would have obvious contraceptive value.

Cellulose and cellulose esters MerJlbranes composed of this material do not
appear as suitable as the agar and dextran gels but exhibit certain properties
that may be exploitable. Certain polymers of cellulose acetate, for example,
have a paper-like consistency when dry but swell into gels after reaction with
water. The matrix of these gels is capable of retaining a drug used for sper-
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micidal effects. Recently. Loewit (6) reported that human sperm, in vitro, are
permanently immobilized by a 1%-3% solution of hydroxypropylmethyl
cellulose.

CHEMICAL CONTRACEPTIVE TO BE USED WITH THE MEMBRANE

De(ergents have been widely used in conventional creams and jellies. The
nonionic surfactant nonoxynol 9 has achieved particular popularity because
of its effectiveness against sperm and its apparent lack of effect on the vagi
nal mucosa. It will be used in the IVCD.

Other detergents (surface act:ve agents) which are currently in use in
marketed intravaginal products, include diisobutylphenoxypolyethoxyethan
01. dodecaethyleneglycol monolaurate, methoxypolyoxyethyleneglycol 550
laurate. polyethyleneglycol monisocetylphenol ether. and polyoxyethylene
nonylphenol.

INCORPORATION OF CHEMICAL CONTRACEPTIVE INTO THE MEM~RANE
STRUCTURE

Three methods can be used to bind the chemical contraceptive molecule to
the membrane matrix. The first involves trapping the molecule in the gel lat
tice. This is done by preparing monomer solution in the presence of the
molecule to be occluded and then polymerizing the monomer. The inhibitor
~ ~y-, "~Q_"""nrt ;rt ...;,..I~h ..... "yo_t'O 1:_I.I' .....rl -.-n .... '.no.".,'....... PC" "'\...0 n.....J ~a. ..-=-. It." ...... .,. .:I:....,

solution 0"( the membrane, the inhibitor would be rcleased into the sur
rounding medium. Such a method could also be used to trap encapsulated
membrane-solubilizing enzymes in the gel matrix. Thus, the comparatively
stable dextran gels could be slowly :>olubilized by trapping a controlled-re
lease, colloid-encapsulated cellulase or polysaccharidase in the gel matrix.

The second method involves direct covalent bonding of the molecule to
the gel matrix. This procedure has been used successfully to bind fully active
enzymes. antibodies. and enzyme inhibitors to gel matrices.

The third method involves adsorption of the molecule on the preformed
gel. This method depends upon an electrostatic interaction between the gel
surhce and the binding molecule. Thus, a gel such as agar. which has a neg
ative surface charge due to the presence of sulfate groups in some of the
polymer chains, should be an effective binder of spermicidal cationic surfac
tants.

IN VITRO STUDIES: PHYSICAL AND CHEMICAL PROPERTIES
OF MEMBRANES

Prior to experiments with animals, membrane preparations will be tested ex
tensively In VItro Such studies will include assessments of the following.

Thermal and water solubility Polymer membrane preparations will be formu
lated and screened to select those that retain stability in the dry state a(
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room temperature but which swell and become soluble at body temperature
in an aqueous environment. These properties. of course. will depend on the
degree of polymerization and cross-linking of various preparations.

Nonylphenoxypolyethoxyethanol release Detergent release from membranes
will be measured zn vitro in physiologic saline at 37°C. as a function of time.
by photometry. The several polymers proposed will be tested with the drug
to find the optimal combination and configuration to use in tests of spermi
cidal activity.

Spermicidal activity The ability of membrane preparations to release spermi
cide (nonoxynol 9) and immobilize and kill sperm will be tested. Some of
these tests will involve mixing weighed amounts of membrane with various
dilutions of human semen. This method is similar to a general method that
has been used (0 rate the spermicidal activity of conventional contraceptive
jellies, creams, and foams (3. 4).

Mechanical properties We plan to test the mechanical properties of the mem
brane as affected by simulated physiologic stress (i.e. penile thrust and mix
ing of vaginal contents).

IN VIVO STUDIES

In view of the problems of extrapolating from ITl Vitro testing to the 1Tl VIVO

situation. the necessity for a'1 animal model is apparent. Earlier work with
vaginal spermicides in the rabbit includes that of Carleton and Florey (1),
Millman (8). and Chang (2). In this connection. the work of Eckstein et al (3)
with the rabbit and the monkey is of significance. More recently. Homm et al
(4) compared the relative antifertility activity of Delfen foam, Delfen cream,
and Preceptin gel in the r<lbbit with data from 1Tl Vitro tests with human
sperm. They concluded: "The rabbit does appear to provide a model for the
/7l vivo evaluation of relative potencies of vaginal contraceptive prepara
tions." Emphasis in our work will be placed on the rabbit as an animal mod
el. IVCD prototypes will be tested in VIVO for efficacy in rabbits by artificial
insemination tests and natural mating tests, which are standard in this labo
ratory.

FDA-acceptable animal tests for irritation will be carried out on rab
bits by "the rabbit vagina test" method described and standardized by
Eckstein. et al (3) and summarized by Sobrero (9). Measured quantities of
biopolymer are introduced da:ly for lO days into the vagina of mature rab
bits. Their effects on vaginal mucosa are determined histologically after sac
rifice and autopsy of animals on day II and are compared to tissues from
control animals. No material which fails to pass the rabbit vagina test will be
used in this project.
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Water- Soluble Condom and
Vaginal Contraceptive
Film Insert*

RAYMOND BELSKY

The study described here was carried out between September, 1977 and
May, 1978. It was designed to determine if a water-soluble condom could be
produced using bio-compatible films and plasticizers. A water-soluble con
dom or penile cap could be marketed and distributed without concern about
side effects and might increase contraceptive use among couples who find
the latex condom unacceptable because it reduces sensation. A rapidly
dissolving, easily inserted vaginal film might find acceptance among pill and
IUD dropouts who consider foams ~l1d suppositories too messy or who ex
perience a burning sensation with foaming tablets. Soluble film as a vehicle
for spermicide also has the advantage of introducing less material to the va
gina.

METHODOLOGY

Sixtei:n film resins c:.nd plasticizers already approved by the Food, Drug and
Cosmetic Act (FD&C) were investigated and listed prior to being tested in
combination with the effective spermicide nonoxynol 9 (CO-630) which has
FDA and International Planned Pa.renthood Federation (IPPF) approval and
is presently used in vaginal contraceptives. Film used as a penile cap or
wrap-around sheath and acting as a spermicidal barrier should be fast
dissolving to facilitate introduction of a spermicidal agent over the cervical
os.

Film samples of 0.003 in. (3 mil) thickness were cast from solutions of res
ins and plasticizers and evaluated against the following criteria.

CIarity/exudation: a visual test Clarity indicates compatibility of water-soluble
resin with nonoxynol 9 and other i!lgredients. Under certain conditions
nonoxynol 9 may exude from the cast film as an oily layer, rendering it aes
thetically and functionally undesirable.

*The work was performed with the panicipatlon of Springborn Laboratories as a feasibilIty
study under contract to the Program for Applied Research on Fenility Regulation (PARFR).
Nonhwcstcrn University Medical School.
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Handleability Film is considered too brittle or weak when it cannot be han
dled at 40% relative humidity (RH); that of a heated room in a cold climate
in winter. Film that sticks to the fingers is too sensitive to moisture.

Drape Film has sufficient "drape" (softness. lack of springback) or "tacki
ness" when it can be draped onto the penis (or inserter) and remains in
place without requiring added moisture. Drape is measured by placing a
clamp along the long edge of a 2.2 in. by 3/8 in. piece of film with 2 in. of
the film projecting vertically. The strip sags to the left or right for 30 sec
and the angle achieved with the drape is measured. A sag of 180° represents
complete sag or drape.

Self-adhesion Slight tackiness or cohesiveness. when the film is pressed back
on itself. is desirable. The film should not ~.ick to itself permanently. howev
er. A talc coating overcomes excessive tack, but produces some unacceptable
effects. Lecithin is being evaluated as a coating and has shown promise in
preliminary testing.

Aging in humidity Shelf life in tropical climates is determined with a test in
which two pieces of 3 mil film 0.5 in. by 1.0 in. are stapled together and
stored for 20 hrs at 75% RH and then 90% RH. Film is considered "failed"
if the sections cannot then be peeled apart. For films that pass the 75% RH
test, the peel test is repeated at 90% RH.

Solubility rate Going into solution quickly to release the spermicidal agent is
an especially important characteristic of film, or alternatively, slow dissolu
tion with the as-yet undissolved film acting as a mechanical barrier to sperm.
The test to determine solubility involves a 50 ml charge of distilled water
(pH 5.5) placed in a test tube 4 cm in diameter. The water is stirred with a
thermometer and heated to between 98° F and 99° F with a heat gun. A
piece of 0.003 in. film 0.25 in. by 0.75 in. is added to the water and is
stirred slowly for 5 min (300 sec). The times when disintegration begins and
when 95%-100% dissolution occurs are recorded. An acidity of pH 5.5 sim
ulates a normal vaginal condition.

After determining which film seemed to be most promising in terms of
these criteria, various configurations of film were developed according to the
following considerations:

Use For penile use, the product should easily fit over the glans-either as a
cap or film wrap-with some extension over the shaft. It should remain in
place on the erect penis until insertion into the vagina, whereupon the film
should dissolve readily at the cervix. An easily draped, flat film would be ap
propriate for direct pre-coital vaginal insertion using manual digital insertion
by the woman or her partner or using a specially designed inserter.

Manufactu:."e Film production should require a minimum of complicated ma
chinery. The cost of a flat film insert will not exceed that of a condom or
foam tablet. A fabricated penile cap may cost as much as the condom, tablet
or other suppository.
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TABLE 20-1. FDA Status of Polymers for Use in Water-Soluble Condom (PARFR)

TRADE
MATERIAL NAME USE FDA STATUS

Polyvinyl alcohol Gelvatol Film OK for contact with food
Polyvinyl pyrrolidone PVP Plasticizer OK for skin contact
Polyvinyl methyl ether Gantrez M PlastiCIzer OK for skin cc,ntact LDso > 6.4

gm/kg
Mono alkyl ester of poly Gantrez ES Film OK for skin contact LDso >

(methyl vinyl etherl 10 gm/kg
maleic acid)

Carboxylated vinyl acetate Resyn Film OK for skin contact LDso >
28·1310 Cast With 2 gm/kg

AMP
Ethylene maleic anhydride EMA Film No FDA data available
Alkanolamlde Monamld 716 Plasticizer OK for skin contact LDso >

4.85 g/kg
Carboxymethyl cellulose CMC Film Edible
Hydroxy propyl cellulose I~:ucel Film Edible
Methyl cellulose Methacel Film Edible
PVPlVinyl acetate 70/30 PVPIVA Plasticizer OK for skin contact 1958

E-735
Glycenne Plasticizer Edible
D,propylene glycol PlastiCizer Edibility LDso 14.8 ml/kg; skin

penetration > 20 ml/kg
Sorbitol PlastiCIzer Edible
Polyethvlene oxide Carbowax Plasticizer Used in cosmetic hair spray

1000
Triethyl citrate Citroflex Plasticizer OK for contact With food

Packaging Packaging, often the most costly part of a product as delivered to
the user, should involve a low-cost design capable of maintaining product in
tegrity when the film is stored in the tropics.

RESEARCH FINDINGS AND THEIR SIGNIFICANCE

Table 20-1 indicates the FDA status of 16 films and plasticizers selected
from the polymers that are acceptable to the FDA on the basis of safety in
skin contact, in food packaging, or that are considered edible.

A wide range of films in various combinations of plasticizer were screened.
Wherever nonoxynol 9 (CO-630) waf. used, it comprised 25% of the final
fonnulation. Film 0.003 in. thick in pieces 5 em by 5 em, and yielding ap
proximately 65 mg of spermicide, was tested by the Potter & Clarke Compa
ny in England, and passed the IPPF Standard Test for spermicidal at:£ivity.
The vaginal film insert is presently commercially available in England under
the name C-film.

Over 40 film formulations utilizing different combinations of resins and
plasticizers, with nonoxynol 9 representing 25% of the final product, have
been screened by Springborn Laboratories against C-film as a standard.
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Polyvinyl alcohols (sImIlar to C-film). polyethylene oxide. and some carbox
ylated polymer films proved to be fast-dissolving, while various cellulosics
were slower to dissolve and too sufT. Plasticized polyvinyl alcohol (PVA) and
plasticized polyethylene oxide showed the most promise. A plasticizer adds
strength and drape to polyvinyl alcohol and assists film solubility. Polyvinyl
pyrrolidone (PVP) and high PVP copolymers proved to be too hygroscopic
for plasticizer use. Polyeth} leI1e oxide, sorbitol, and triethylcltrate showed
promise as plasticizers. Exudation may be a problem if any quantities of
nonoxynol 9 are lost along with the plasticizer. Hydrol}zed PYA (75%) and

FIG. 20-1. Nonfoldcd n,n film .,hapc.,.
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• Patent disclosures have been filed.

FIG. 20-2. Folded film shapes.

vinyl acetate copolymers are highly compatible with nonoxynol 9. Develop
ment of films containing nonoxynol 9 which have good drap:ng qualities and
high humidity reo- >~nce, but which will dissolve more rapidly than C-film In

vztro , seems fea~;. Ie.
Product deo'- "las centered around creating shapes which could concen-

trate spermin 0 -·!aden film at the center while leaving the edges thin enough
for draping around the penile shaft. A number of these shapes are shown in
Figures 20-1, 20-2, and 20-3.* Various methods of shaping spermicide films
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Thermoformed cap,
probable limit of
forming ability

Q
Folded tWice
for packaging

(\Cap cross section

Folded cap shape analogous
to paper drinking cup

Cross section, cast disk
with heavy center thin
edges

Top view of
open cup shape
after opening

Caps can be cut (dotted lines) from folded
striPS sealed at bottom and on cut lines

Edges can be
folded for better
handling and
material placement

Optional cup shape with
Internal folds for gussets

FIG. 20-3. Shaped caps.

for better application were investigated in this study. From a production
viewpoint, a flat film would be most practical. If the film is concentrated at
the center and the edges are kept pliable and conforming. heavier central
areas could be provided with precut patches adhering t'J the already cast
film, with moisture serving as the cement. Slitting radially from the corners
appears to increase conformability but may render the edges less manage
able. Folding the samples concentrates film in the center area and may per
mit a better grasp of the item. Folded shapes can also be readily produced
in quantity. Two folded shapes have been tucked in such a manner as to
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present a shallow penile cap shape to the user and still be packaged flat. A
disadvantage is that the heavier spines show less tendency to conform and
may be uncomfortable for the user.

Thermoforming C-film shows a moderate ability to be heat-shaped. The
heating cycle stiffens the film: presumably. regaining moisture will make it
flexible again. This suggesh tL;!t a formulation with plasticizer, permitting
deep thermoforming into a condom-like shape. may be feasible.

Casting Film solution was ca~t In various shallow and deep concave dishes
made from Teflon. glass. or nylon. The dried film stuck to the glass and ny
lon. despite parting agents. but separated readily from the Teflon surface.
The solution gave edges no thinner than 4 mil, but can probably be refined
to yield thinner edges and reasonable shape control, with a thicker central
area. Production of cast samples would be feasible but probably not as effi
cient as a flat film for the final shape.

It should be noted that the films are. as expected, moisture sensitive. and
become very difficult to handle with moist fingers. Packaging and handling
by the user must allow for this. Water was used as a bonding agent for folds
or overlays. A solution of the film material itself may be tried as the bonding
agent.

The most plausible shapes were a flat flower. or rosette. shape with addi
tional material in the centf'r. and the cup shape (either folded from flat film
or made of tWI) flat halves of a sheath bonded together at the closed end
with additional mat~rial). The cup shape would be suitable and easy to use
as a penile cap.!' ..-ould be complicated to produce if the halves were folded
or bonded. however. Further. it would require a complex and expensive
package to protect product shape and keep the film from sticking to itself.

The flat film rosette shape would be easier to produce. because the center
portion would be bonded flat to a previously die-cut shape. If packaged flat.
it could be folded in half with an interleaf of finished paper to protect it
from sticking to itself or to other sheets. Because it is not condom or cap
'>haped. its use would require the user to develop the notion of placing the
1, ... ".' over the glans and wrapping the thinner. outer edges around the
sh~· Jr use as a condom.

CONCLUSION

The more rapidly dissolving films in this feasibility study may offer an im
provement over the performance of C-film, particularly with their better capa
bility for insertion and the opportunity to deliver more spermicide to the area
of the cervix. As a vaginal contraceptive, a water-soluble flat film with an over
all dimension of 3 in. by 3 in. or less may be produced with relatively simple,
low-cost m:,mufacturing and packaging processes. A compactly packaged. easy
to-use. nonprescription product ",ould have the advantage of fitting into both
clinical and community-based contraceptive distribution programs.

The disintegration and dissolution rates d the films under investigation
suggest that a number of the films have good potential for use as a penile
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cap or condom, but designs Must be identified which would be acceptable to
the user. Studies should be undertaken to determine whether the films can
dissolve rapidly enough to act on the ejaculate when used as a penile contra
ceptive product.

Present cup and sheath desigm may be refined to facihtate mechanized
manufacturing and packaging processes. Prospects for a low-cost penile cap
in a suitable package are not promising. however. even though the cap shape
has proven to be the most amenable of the designs to use on the penis. Less
costly wrap-around shapes should be tested by consumer panels, to deter
mine if men can readily learn proper use.

The development of new film combinations for use as either vaginal film
contraceptives or penile caps or sheaths. with capabilities for fast dissolution
and good drape and handleability, ar,pears promising, based on the prelimi
nary findings by the author and his '.lSSC . Ites. Yet to be determined. howev
er, are in VIVO spermicidal activity. dispersion within the vagina. and the
lon~-term stability and shelf life of the films.
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National family-planning programs. as well as major donors. have expressed
the need for assistance in assessing the quality of various contraceptive proa
uets and in developing an indigenous capacity to carry out independe.lt. in
country testing. The capability is desired not only to assess the quality of re
cently received goods. but also to assist in monitoring the quality of these
items as they move through the family-planning programs to the ultimate
users.

Latex <.-ondoms from most established manufacturers are generally strong.
uniform. and free from hole~-a testimonial to Ca: :ul quality control at the
factory and by public-sector standards institutions. He ···ever. little is known
about the effects of suboptimal storage conditions. especially in tropical and
subtropical climates: so that condoms shipped to and stored under these
conditions are essentialh out of control.

Variou~ claims of prcinature condom deterioration have been made in re
cent years. In light of these. i~ i~ clear that the major problem is the com
plete lack of stored condom quality data available to program managers and
distributors: to reassure them or enable them to make meaningful accept!
reject decisions.

Managers in the field deal \\ nh a variet) of condoms from different sour
ce~ and at different ~tage~ of deterioration. These include the following:

1. New condom~ from large. e~tabli~hed manufacturers
2. New condoms from small plants or from manufacturers in the ~laning-up

pha~e of production. ~ometime~ with no electronic testing eqll1pment or
madequate routine quality control procedures

3. New condom!'> (i'om either of the abm e !'>ources with. or \\ ithout. indepen
dent qualit) checb

4..\ging condoms !'>tored under vanom conditions
5. Condom!'> of unknown vmtage transferred from other program!'>

A sy!'>tem of quality control i" needed that I!'> geared to the!'>e conditiom. It
mu!'>t be !'>imple. practical, rugged. require no !'>pecial !'>kIib to operate. cali
brate or mai11lain. and have a low capital co!'>l. At the !'>ame time. the quality
o( the te~t!'> them"eh'e!'> !'>hould not be comprol1med. It wIiI u!'>uall) be operat
ed at the level of the m~lJor di!'>tributlOn center!'> within any {OUl1tn "0 th<lt
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it does not have to be adapted to rural conditions. However, the ability to
transport it to, and use it in, remote sites may be an advantage. Quality tests
selected for use in the field must relate in some meaningful way to tests
recommended by national or international standards organizations and au
thorities. However, a heavy emphasis can be placed on monitoring programs,
whereby the quality of condoms aging in storage can be continually related
back to the same condoms at delivery. This approach w(Jl' J avoid problems
associated with comparison among different brands, types. shapes, or sizes
which inevitably fall into dispute because of different philosophies of latex
curing, different aging characteristics, and differences in data related to size,
thickness, or geometry. The relative testing approach would provide infor
mati':m on rate of deterioration, sudden changes in strength or uniformity of
2. iJ0pulation of condoms and, if degree of ~kterioration can be related to
tailure rate during use, the overall acceptability of the condom stocks in
questior: t:ven beyond their shelf life expiration date.

vi ~v;'Irse, comparison among different brands of condoms cannot be
avoided in some situations. Therefore, some absolute quality value must be
obtained from the test parameters, and newly delivered condoms or existing
stocks at the start of a monitoring program must fall within a prescribed
range of strength, freedom from holes and unifonnity.

With these thoughts in mind, Program for Introduction and Adaptation of
Contraceptive Technology (PIACT) initiated a program to develop a com
prehensive package of equipment, information, training, and calibration for
field testing of condoms. At the outset of this pf!:>gram, three questions
arose:
1. What happens to condoms when they deteriorate?
2. Can tests measure deterioration with sufficient sensitivity and precis:::m?
3. At what stage of deterioration do condnms become unacceptaule? Based

on materials consideration, field trials, and laboratory tests it seemed
most likely that decreased strength of the latex was the most important
mode of deterioration since pinholes were either a manufacturing defect
or appeared only in the very advanced stage of condom degeneration,
when the latex could be broken by even gentle handling.

In order to evaluate and compare the sensitivity and precision of potential
tests for condom deterioration, a test model was needed. Fortunately, it
turned out that UV light reduced the strength of condoms by 80% -90% in
8-10 hr of exposure, and could be applied in a reasonably consistent f?sh
ion. Therefore, UV-exposed condoms were used as the model in selecting
appropriate tests.

FIELD TESTS

Simple, low-cost equipment has been developed to perform two types of
strength tests. These are the air inflation test (volume and pressure at burst)
and the surface stress tests of the latex membrane (biaxial tension and tear
tests). In addition, an appar<:tus for performing the water test for pinholes
has been developed. This bG ttery of tests, together with detailed operating
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procedures, sampling protocol, cal,bration checks, data collection forms, and
ancillary equipment for handling condoms and performing standard dimen
sion checks, constitutes the PIACT Field-Testing Package for Condoms.
These tests are not represented as being the final answer to the problems of
quality control in the field. Rather, they are offered as a new approach to the
monitoring of condom quality. Hopefully, they can be refined and selected
and will benefit from the continued international debate on absolute stan
dards for condom quality.

The equipment and tests are described briefly in the following paragraphs
followed by a discussion of experimental evidence of the effectiveness of the
strength tests in determining deterioration of condoms. Data are also given
for condoms judged unacceptable on the basis of reports from the field after
being stored for a prolonged period in a hot climate.

CONDOM STRENGTH TESTS

Tests for condom strength include the air inflation test, reflecting the
strength of the whole condom, and the biaxial tension and tear strength
tests, reflecting the strength of selected sites on the wall of the condom. All
of these tests can detect deterioration of rubber condoms. However, differ
ent shapes and sizes (in the case of the air inflation test), thicknesses, tex
tures, and curing philosophies among the various manufacturers make com
parisons among differe:1t brands difficult, except in terms of variability
around the mean (homogeneity of the population). These tests are, there
fore, much better suited to monitoring condom deterioration over time by
periodic sampling and comparison of results with zero time values for the
same population of condoms.

In cases in which newly delivered or stored condoms being tested for the
first time are found to have a wide range of strength, it is most likely that
the distribution of results will be skewed toward the low values and that nor
mal statistics such as means, standard deviations, coefficients of variation
(SIDA Y test) or t tests lose their value. The same applies if, during moni
toring, the range of strength data for condoms in storage becomes signifi
candy broader. Under both circumstances a pass/fail test is called for and
accept/reject decisions are made on the basis of the numbers of condoms
bursting under 10 liters. As long as the data stay uniform, however, mean
and range charts for condom strength can be used as an effective monitor
ing tool for condoms in ::>torage.

Air Inflation Test The air inflation apparatus (Fig. 21-1A) is designed to test
condoms for bursting volume and pressure according to specifications laid
down by the following authorities:

1. SIDA (Swedish) Specifications for Rubber Condoms, p. 4, Paragraph 7
2. International Standards Organization Proposed Standards ISO/TC 157

N62.

It is a compact portable unit composed of two identical air-metering and
dispensing systems, condom holders, and pressure gauges. Air is supplied to
the condoms at a constant mass flow rate through a pressure-controlled ori-
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FIG. 21-1. Apparatus to
test condoms for pressure
and volume at burst. A.
Front view. The left-hand
condom holder contains a
condom in the process of
being inflated. B. Block
diagram of the air inflation
apparatus.
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fice. Volume at burst can be obtained by recording the time to burst. Burst
ing pressure can be read directly off the gauges. The system is arranged as
shown in Figure 21-1 B.

Biaxial Tension Test The biaxial tension test for condoms (Fig. 21-2) is a new
test designed to provide information on the strength of the rubber. Its ad
vantages are that it does not require large, expensive, carefully calibrated
equipment as is required for standard elongation at break and tensile strength
measurements; that it avoids the problem of edge effects with the conse
quent dependence on sharp dies and perfectly cut specimens that are essen
tial for reproducible results in complying with standards such as ANSI/ASTM
D-412-75 Rubb(!1' Properties in Tension; and that multiple tests can be per
formed on each condom, therefore isolating intracondom variation and in
creasing precision.

The components of the system and their arrangement are shown in Figure
21-2A. A holder, similar to those used with the air inflation apparatus (Fig.
21-1A), is used to hold a circular area of the condom membrnne over a
closed chamber while suction is applied to the chamber. The vacuum level at
bursting point is recorded. The uniqueness of the test is derived from the
FLANGE configuration, which has a cylindrical hole. Most of the elastic strain
in the material is expended in stretching it downward through the cylinder.
The membrane assumes a hemispherical configuration, which remains stable
until failure stress is reached. At failure, the membrane bursts, leaving a cir
cular hole indicative of symmetrical stress distribution. Since the FLANGE di
ameter is small and defines the radius of the surface at failure, vacuum levels
attained are directly proportional to surface stress. Two or more tests can be
performed on the same condom, and the results can be averaged.

Tear Strength Test The condom tear test attempts to reproduce the type of
stress that might result from rough handling of a condom during use; i.e.,
small breaks in the rubber, followed by stretching.

This test is performed on the same instrument used for the biaxial tension
test. Mter the test condom membrane is deliberately punctured in the center
of the test region and positioned on the FLANGE, it is covered by an addi
tional membrane. This additional membrane places a strain on the punc
tured test membrane as a vacuum is drawn in the chamber. A floating rod,
its lower end resting on the upper membrane, moves downward as the mem
brane is drawn into the cylinder. The upper end of the rod moves against a
scale (calibrated in millimeters) so that the displacement at the moment of
failure can be recorded. As in the biaxial tension test, more than one test
can be performed on each condom. In addition, the tear test can be done on
the same condoms used for the biaxial tension test.

THE WATER TEST FOR PINHOLES

The water test apparatus (Fig. 21-3A) is designed to fest condoms for pin
holes, according to specifications laid down by the following authorities:

American Society for Testing and Materials ANSI/ASTM D3492-77; Para
graph 7.2.2.
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FIG. 21-2. Apparatus to test condoms for biaxial tension. A. General view. B. Cross
sectional view.
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SIDA (Swedish) Specifications for Rubber Condoms P. 4. Paragraph 6.1
British Standards Institution. BS3704 Revision 1977 Appendix A
International Standards Organization Proposed Standards ISOITC 157.

doc N5.
The apparatus is a compact. portable unit composed of two identical water

metering and dispensing systems with condom holders. arranged as shown
in Figure 21-3B. In th:s test. water-filled condoms are examined for water
leakage by direct inspection and by rolling on (green) blotting paper. Strict
accept/reject criteria for a population of condoms based on multi~_le sam
plmg plans have been generated by the above mentioned authorities. Be
cause pinholes are primarily a manufacturing defect and are unlikely to re
sult from deterioration processes. this test is included in the field-testing
package to meet the need for independent testing of newly acquired con
dom~ or existing stocks at the begmning of a monitoring program. It should
be performed prior to strength tests because a significant number of pin
holes can skew the distribution of strength data and make interpret3tion of
air inflation data difficuit.

EFFECTIVENESS OF STRENGTH TESTS IN MEASURING
DETERIORATION OF CONDOMS

Condoms were exposed in a standard fashIOn to UV light for periods rang
mg from 2-8 hr before being tested by the three strength tests described
previously. The condoms were uncolored and 52-mm wide.

Results of the tests are shown in Figure 21-4. expressed for comparison
purposes as percent of unexposed condoms. In the case of the biaxial ten
sion and tr.e tear tests. the /ll/('.\po\rd data were obtained from masked areas
of the exposed condom membrane. WhICh wa~ cut open and laid flat prior to
exposure. It is evident from these data that all tests were capable of
detecting progressive deterioration. even after only 2 hr of exposure to UV
light. All of the deterioration curves were bi- or triphasic. with an initial slow
rate of declme. followed after 2 hr by a markedly more rapid increase. The
burst volume fell rapidly to around 20% of unexposed value by 8-10 hr of
exposure Burst pressure leveled off at 40% of unexposed value by 6 hr.
while biaxial tension and deflection at tear were both around 50%. Subjec
tively. the condoms given 8-10 hr exposure were easily torn apart manually
and were clearly be)ond usable strength. On the other hand. 2-3 hr ex
posed condoms could not be subjectivel) differentiated from unexposed. It
was concluded that these tests can be used to monitor deterioration of uni
form. normall} distributed populations of condoms.

The tear test was used m another preliminary trial to compare a limited
batch of condoms (an American brand stored in Bangkok) with condoms of
the same brand purchased in the U.S.A. (Table 21-1). The condoms stored
in Bangkok were judged unacceptable by the program managers on the basis
of package damage. yellowing of lubrication. general appearance. and claims
of breakage during use. From these tear data. it is apparent that the Bang
kok condoms were 14% less resistant to tear than the comparable U.S.-pur
cha~ed product. Based on the UV deterioration curve (Figure 21-4C). thIS
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TABLE 21-1. Comparison of American-Made Condoms from Bangkok with U.S.-Purchased
Condoms of the Same Brand

10
6/77

52
23.9

U.S.-PURCHASED
TESTED AT 70·C/1000/0
HUMIDITY FOR 256 HR

21.6-30.5
2.54

4
024

1.22

13
6/77

52
249

21.6-28.5
1.78

U S.
PURCHASi:D

649

14
<0001

19
5/75
49

21.3

19.1 -24.4
127

BANGKOK
(COMMUNITY

BASED
FAMILY PLANNING)

PRESENT STATUS OF THE PIACT CONDOM FIELD TESTING
PROGRAM

SOURCE

difference would be equivalent to about 3 hr of UV exposure. The Bangkok
condoms were 2 vears older than domestic stocks, and no data were avail
able LO indicate the normal aging curve for this brand of condoms. Also, it
was not known whether aging had been accelerated in the Bangkok environ
ment. However, the standard temperature (10°C) for accelerated aging tests,
as specified by the British Standards Institute, resulted in only a 4% de
crease in tear strength of the condoms purchased in the United States, even
when exposure time wa~ increased 20-fold beyond specifications (Table
21-1).

Few data are available on aging of condoms under multiple adverse condi
tions of temperature, humidity. e1ectri. ~Il storm activity. exposure LO natural
or artificial light. abrasion. and mechanical load. Furthermore. the interac
tion of these environmental factors with packaging, materials. lubricants,
powder. color dyes, and other design features has never been explored.
Much of this information can be generated by the field-testing program
outlined here, providing suitable attention is paid to sampling and data col
lection.

Condom-testing facilities have been set up at PIACT de Mexico in Mexico
City and at the Community-Based Family-Planning Services headquarters in
Bangkok. Data from these and similar facilities are being used LO check quali
ty of newly acquired '-.ondoms and LO permit program managers to compare
deterioration of their condom stocks over periods of months or years with
respect to brands, packaging, storage conditions. color, lubricant. and other

Quantity
Date of manufacture
Nominal width (mm)
Mean deflection at

tear (mm)
Range (mm)
Standard deviation (mm)
Value of t (t test for two

Independent means,
assuming normal
distribution)

Percent difference
P
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factors. These data and those from other centers presently being established,
are being collated and. wherever lJossible. will be related to data from stud
ies of rates of failure of condoms during use.

At the same time clinical product failure trials are being conducted with
condoms exposed for different intervals to UV light. These studies will pro
vide initial data relating deterioration level with failure during usc. It is
hoped that such data may lead to a consensus on a rfjectlOll pOl1ll. These deci
sion points can be refined as more field data accumulate.

It is anticipated that the inherent low cost of this equipment and ease of
operation will make feasible the installation of a testing facility at all central
condom storage sites. These facilities will do much to ensure the effective
ness of condom distribution programs and will provide a weal~h of informa
tion on opllmum storage and packaging of condoms under adverse condi.
tions. PIACT believes that this package provides a meaningful approach to
condom monitoring in the field that can be r~fined and improved with the
cooperation of all interested parties. .
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ELIZABETH B. CONNELL

In the Federal Register of January 5, 1972 (37 FR 85), Charles C. Edwards,
M.D., then Commissioner of the U.S. FDA. announced a proposed review of
the safety, effectiveness, and labeling of all over-the-counter (OTC) drugs by
independent FDA ad.. isory review panels. He pointed out (1) that there were
close to half a million OTC drugs bemg sold in the United States. Up to that
time. the FDA response to such products had been sporadic and based al
most entirelv on concerns about safetv. No svstem existed for their routine
review and there were no guidelines 'for the'development and appro\al of
these agents.

It was decided. therefore, to undertake a thorough evaluation of all 0\ er
the-counter products. As Dr. Edwards wrote (2),

The Agency wlil deal with all aTe drug~ through rulema\...lI1g that WIll e~

tablish. define and de~cnbe therapeutic classes or categone~ of these products on
an Industf\ wide basl~ and Will outline parameters for each cla~~ by means of a
monograph. Tho~e aTe drugs that meet the e~tabh~hed Mandards of ~afet) and
efTecti\'ene... ~ and arc not ml~hr~nded under pre~cnbed. recommended. or sug
ge~ted c ·ditlons of usc for their cdtegon ma~ be marketed a~ before. Those
not meeting the requirements. to continue on the market. may either file a l':ew
Drug Application for FDA approval or ~ubmit data In ~upport of a monograph
amendment.

Undl' thiS method of dasslf)mg drugs. FDA Will app'>ln l 'Idvi~ory revie\\ pan
ch of qualified experts from ()ut~lde the Agency to e\aluate the safety and efficacy
of aTe drug~. to re\ lew OTe drug labeling. and to advI~e the Agenc~ on the
promulgation of the monographs estabh~hing condlt1on~ under which aTe drugs
in the specific categones \\111 be generally recoglllled as ~afe and efTectl\e and not
ml~branded. Separate ad\'l~of\ panel~ wlil comlder at lca~t 25 deslgn,Hed catego
rie~ of drug~. The FDA \\111 appoint these pands and d ch'llrman of each from
nomlnatmg h~ts submitted by orgalll/ation~ represent10g profe~~ional. comumer.
and industry 1Oterests. Eacl. panel after its stud\ will recommend a monograph for
an entire drug category. ThiS monograph wlil 10clude acceptable actl\'C 1Ogredl
ent~ and certam c()mbmation~ when appropnate. acceptable do~age range~ of 10
gredient~. acceptable mdICatlOm for u~e. gUldehne~ for labeling. and dlrectiom
for consumer u~e.

In May, 1972 (2), the Commi~~ioner published the final regulations pro
viding for the OTC drug review under 5330. 10, which were made effective
immediately. To thIS end, 25 panels were initially <:Teated, each to review a
specific group of products. Requests for the ~ubmis~ion of data and informa
tion were published in predetermined order in the Federal Register: 60 days

22/
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being allowed for the relevant manufacturers to respond. The panels were
convened in the same order. Each panel consisted of a chairman and six
members. Two nonvoting liaison representatives were also appointed. one
from industry and one from the consumer groups. The general mandate to
all the OTC panels was to review all the active ingredients submitted in their
category of drugs and then place them in the appropriate category. The cat
egories were as follows:

Category I Conditions under which OTC contraceptives and other vaginal
drug products are generally recognized as safe and effective
and are not misbral~ded

Category II Conditions under \\-hich OTC contraceptive and other vaginal
drug produc~s arc not generally recognized as safe and effec
tive or are misbranded

Category III Conditions for which the available data are insufficient to per
mit final c1assif:ca'lOn at this time

PANEL SELECTION, MANDATE, AND ACTIVITIES

In May of 19i3. the Commission'2'r issued a request (3) for data and informa
tion on all of the active ingredients used in OTC contraceptives and other
vaginal drug products. He also appoint('d a panel to re"iew the data and in
formation submitted and to prepa.rt: a report pursuant to S330.10(a)
(I) on the safety. effectivenc~~, and iabchtlg of those products. The panel
consisted of four obstetrician-g)'!1L'cologist~(one. the chairman), a pediatri
cian. a pharmacist, and a Ph.n. ill biochemistry. The panel first convened on
August 2. 19i3 and then held two-day meetings at roughl" 1-2 month mter
vals. ending its delibel ations in December 19i8.

The charge given to this particular panel was the revir::-w of approximately
50 products. including more than 30 active ingredients (Table 22-1) found in
vaginal contraceptives (the subject of this report) and more than 80 ingr-:di
ents med in other vaginal drug products. In preparation for this review. the
FDA Medical Library staff had carried out a li~.::rature search of the pertinent
American publications in the field. covering the years from 1950 to i 9i3. A,
the time of the original convening of the panel. it was quickly recognized t~l..lt

the amount of valid data in the field of vaginal contraception was extremely
limited. Most of the safety information given to the panel had been generat
ed 10-30 years before and very few of the studies ,:;tec had been performed
under guidelines which would satisfy today's criteria for excellence. The effi
cacy data were also extremely limited and all were calculated using the Pearl
index. not the more accurate and acceptable life-table technique.

Somewhat appalled by the minimal amounts of information made available
to it, the panel commissioned additional literature searches and individual
pand members carried out their own reviews on the ingredients assigned to
them. Where a particular area of concern existed. spe:1kers were invited to
come to ;1ddress the panel. More than 20 such individuals met with the p:-nel
and several company presentations were also made.
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TABLE 22-1. Active Ingredients Reviewed by FDA

CONTRACEPTIVE INGREDIENTS

Acacia
Alcohol
Benzethonium chloride
Boric aCid
Butyl paraben
De-ionized water
p-Dlisobuytlphenoxypolyethoxyethanol
Dodecaethylene glycol monolaurate
Glycenn
Hydroxyethyl cellulose
Laureth 108
Menfegol (p-methanylphenyl polyoxyethylene

(8.8 ether)
Methylpolyoxyethyleneglycol 550 laurate
Methylbenzethonlum chloride
Methylparaben
Methyl polysiloxane

CONTRACEPTIVE INGREDIENTS (cont.)

Nonoxynol 9 (nonylphenoxy
polyoxyethylene ethanol,
polyoxyethylenenonylphenol,
nonylphenoxypolyethoxyethancl)

Octoxynol
Perfume
Phenylmercuric acetate
Polyethylene glycol of mono-

Iso-octyl phenyl ether
Preservatives
Propyl paraben
Punfled water
Sodium borate
Starch
Stearic acid
Tragacanth

During the course of its deliberat;ons, the panel also organized two sym
posia. The first one was held in January, IgiS, and brought together experts
from many fields including physiology, genetics, toxicology. and teratol0gy
to review all the current information relevant to the field of vaginal contra
ception and to look at data from ongoing research. The second symposium
was held in Apnl, IgiS, and the pane: invited an outstanding group of
consumer advocates. industry repre~entatives. basic researchers and clini
cians to attend. This meeting dealt with four issues related to the effec
tiveness of vaginal contraceptives. The first was comumer concern about
having more detailed labeling on both the box and the package insert, to be
written in language easily understood by the average consumer. The second
was the problems encountered in the development of clinical protocol for
the testing of vaginal contraceptives. The third part of the program dealt
with the current use of vaginal contraceptives, and where and how new data
on their effectiveness might be generated. Finally. study design and statisti
cal analyses were looked at. including' the necessary c<' 'lponents of future
studies which would lead to more accurate "'1>c-efTeLtivel1c~sdata.

Thus the panel attempted. usmg every pOSSible meam. to gather and re
view all of the information available on vagin31 contraception before arriving
at its conclusions and recommendations. Unfortunatelv, these combined ef
forts only served to sub~tantiate their original obser~'ation that very little
good work had been done in this field in recent year~.

PANEL RECOMMENDAnON

During the course of its dehberatiom. the panel had to deal with three ma
jor issues: safety, efficacy. and labclmg. Regarding safet~. the panel con-
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eluded that proper study of any of these ingredients encompassed four
areas: 1) the safety of the pregnant and nonpregnant users; 2) the safety of
the very young fetus; 3) the safety of the fetus through the later stages of
pregnancy up tu the time of birth; and 4) the safety of the neonate if the in
gredient were to be transmitted through breast milk. In the case of efficacy,
given the fairly primitive data then available, the panel elected to draw up its
own standards and guidelines for what would be appropriate testing of a
vaginal contraceptive. Finally. finding that the consumers felt that the cur
rent labeling ranged from virtually none to rather inadequate. the panel de
veloped a list of approved and approvable claims and an outline of patient
instructions.

SAFE:l'

The panel found Its greatest concerns to be in the area of safety. Its review
of the literature suggested that it was only in the past few years that the va
gIna has generally been considered to be anything other than a totally inani
mate space. Recent studies. however. have clearly pointed out the fact that
the vagina has a great ability ..0 absorb or transport a wide variety of materi
als. Therefore. the panel found it virtually Impossible to evaluate completely
many of the agents under its review because only the local effects of the var
ious drugs had been studied. There was almost no information on the ab
sorption of any of these Ingredients through the vagina Into the systemic cir
culallon and there were no studies on the effects of these agents on the
developing human fetus or the nursing infant.

Because the human fetus is known to be susceptible to teratogens as early
as the 11th or 12th day after fertiliLation. the panel was concerned that the
use of any agents prior to the diagno~is of pregnancy might produce fetal
damage. For example. the fetal kidneys only begin to function at about the
14th week after conception and. therefore, any drugs administered before
this time mav not be cleared from the fetal circulation. In addition. the en
zyme system~ of the baby's body are poorly developed at this time and can
not be expected to be very effective in the detoxification of drugs. Because
of these factors. the panel was concerned that certain chemicals might accu
mulate in the fetus and produce damage. It is well known that the cause(s)
of a number of ~pontaneous abortions remain unknown. The panel fel, that
it was possible that exposure to environmental contaminants or theoretically
benign agents. such as the ones under its review. could be tt:c reason for
such anomalous development.

The panel has recommended to the CommiSSIOner of the FDA th<1t certam
studies be carried out. first in several animal specie~ and. following this. if
safety is established. in the human (Fig. 22-1). These guidelines will apply to
ingredients placed in Category III by the panel because ~f safety concerns
and, hopefully. in addition. to any new vaginal contraceptives to be tested in
the future. There was considerable discussion as to which animals should be
used for the illltial screening; the panel recognizing that no animal data can
be immediately transpo~cd to the human because of the wide range cf spe
cies variability.
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mutagenicity

~
Laboratory Testing

I

New Product

~ t
Animal Testing Animal Testing

I I
toxicology fertility studies

I I I
vaginal absorption transfer studies carcinogenicity

I I I
metabolic stuUles teratogenicity effectiveness studies

'----i-------"
Human testing

FIG. 22-1 Vagmal contraccpll\c dcvelopmcnt.

Table 22·2 Vaginal Contraceptives Laboratory Evaluations

TYPE OF TEST TEST MATERIAL DATA SOUGHT

Mutagenicity-in Vitro Bactenal assays (Ames Test)
Chinese hamster ovary CHO cells
Hamster lung V-79 cells
M0use lymphoma cells
Human fibroblasts
Human Iymphoblasts

Mutations at Individual loci
DNA damage and repair
Clastogenic events
Breakage and repair of

chromosomes

Mutagenicity - In VIVO Mouse Somatic damage
• Micronucleus changes
• Sister chromatid exchange
• ReceSSive coat color spot

Germ cell damage
• Dominant lethal test
• Hentable translocation assay
• Sperm morphology
• Germ cell specific locus test

Hamster embryo cells
Hamster

Morphological transformation
Tumor InductIOn

Toxicity Studies

The following guidelines were established for animal and human testing
for toxicity (Table 22-2). First, regarding acute toxicity, it was recommended
that studies first be carried out in the rat or the mouse, looking for potential
hazards. It was believed that. for the determination of the LD,,(), the int:a
venous route of administration was appropriate for water-soluble ingre
rlients, and the intraperitoneal or other parenteral routes for water-insoluble
or particulate ingredients. It was recommended that the oral ro~te not
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TABLE 22-3. Vaginal Contraceptives: Animal Testing

TYPE OF STUDY ANIMAL SPECIES DATA SOUGHT

Metabollc-m VIVO

Metabollc-m vitro

Vaginal absorption

Rodent
Nonrodent

Tissue slices

Two species not
phylogenetlcally related

Pregnant and non-pregnant
animals

Clearance rate
Tumover time
Half-life
Tissue analysis for ingredient

& metabolites

Enzyme systems
Cell membranes
Cell divISion

Degree & rate of absorption
Levels of ingredient &

metabolites In blood unne
and tissues

be u~ed because of major differences in the degree of absorption in different
speCIes.

As regards subacute and/or chronic testIng. it was recommended that this
be done in one nonrodent species with 12 mo of exposure and one rodent
species with 24 mo of exposure. The data to be collened include informa
tion on body weight. food consumption. and behavior; hemogram and blood
coagulation studies; liver and kidney function tests; metabolic studies; and.
following sacrifice of the animals. gross and microscopIc examination of
body tissues. particularly the liver. kidney. brain. and reproducti......:- C'rgans.

It was further recommended that local toxicity studies be conJll: ~d u~illg

(he vaginal route of admInistration. inasmuch as these products might be
used frequently and over a considerable period of time. The panpl believed
that the rabbit would be an excellent animal model for evaluatinr: agents for
potential vaginal irritatIOn and that an intradermal test or ~ ':utaneous test
on the guinea pig would be appropriate for screemng potentially sensitizing
ingredients ~ I Jiously. the final and only totally valid tests for irritation and
sensuizatiop. ·NG:.-:ld be those carried out in human subjects. but this would
be perm:,ted ,!y after negative results had been obtained in the animal
experiment"

Vaginal Absorption Studies

Vaginal absorption studies are particularly important. inasmuch· as many
compounds are now known to be absorbed freely across the vaginal walls.
The panel has. therefore. recommended that two species of animals which
are not closely related phylogenetically be evaluated. including both preg
nant as well as nonpregnant animals (Table 22-3). It recognized that great
care must be taken in the selection of animals to be studied. being sure that
the dosage form of the test preparation is retained within the vagina. Rats
and sheep are particularly useful for this type of testing. solid dosage forms
and creams frequently being reflexively expelled from the vagina of the rab
bit and the dog. Liquid formulations may be applied in many species. pro
vided that prolonged retention of the drug is not critical to the experimental
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design. Nonhuman primates were felt to be eminently suitable for testing for
vaginal absorption, but they would have to be restrained so that they could
not remove the inserted test agents.

The degree and rate of vaginal absorption can be determined by measur
ing the levels of the ingredient and its major metabolites in bl~od, urine,
and certain body tissues. By comparing the test results with the dose levels
previously found to induce toxic or embryotoxic effects, the potential ha
zards and the margins of safety may then be extrapolated for the human fe
tus and the pregnant and nonpregnant woman. Finally other factors, such as
the vehicle used for the administration of the agent, may appreciably affect
the rate of vaginal absorption and need to be taken into account.

Metabolic Studies

The panel recommended that any ingredient which demonstrated toxICity
undergo further in VIVO and in vitro testing because vaginal absorption in sig
nificant amounts might occur if it were used over a considerable period of
time (Table 22-3). Thus it was felt that analysis for the ingredient and its
major metabolites should be carried out in one rodent and one nonrodent
species, following the sistemic administration of the ingredient. The clear
ance rate and the turnover time. as well as the half-life of the test ingredient
sh0uld be calculated for the entire body and for various organs and tissues.
The rate of accumulatIOn of the toxic ingredient on repeated or continuous
exposurr.: at various dose levels could then be predicted.

In addition, stl!aleS should be performed m vitro determining the effect of
the test ingredient on critical enzyme systems, using tissue slices, and look
ing at such things as cell membrane structure and cell division.

Maternal-Fetal Transfer Studies

The panel has recommended that any ingredient which produces embry
otoxic effects in the pregnant animal should be studied in order to deter
mine the rate and magnitude of the transfer of the ingredient and its ma
jor metabolites from the maternal to the fetal compartment (Table 22-4).
Following the systemic administration of the ingredient to the pregnant ani
mal, analyses for the ingredient and its major me(abolites must be carried
out in the fetus, placenta, and amniotic fluid and certain maternal tissues.
such as the blood. liver, kidney, brain, and reproductive organs. The site of
localization of the lest ingredient in these various tissues should be deter
mined by histochemical studies.

Teratogenicity Studies

The panel has recommended that the test ingredient be administered sys
temically throughout the period of organogenesis to at least two species of
animals that are not phylogenetically closely related (Table 22-4). Litter size
and the number of stillborns should be determined as well as the number
and weight of fetuses at different stages of gestation. Autopsies should be
carried out on dead offspring, anatomical malformations noted, and gross
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TABLE 22-4. Vaginal Contrac3ptlves: Animal Testing

TYPE OF STUDY ANIMAL SPECIES DATA SOUGHT

Fertility

Maternal- fetal
transfer

Teratogenicity

Two species not
phylogenetically related

One or more species
shOWing embryotoxlClty

Two species not
phylogenetlcally related

Pregnancy rates and
outcome

Levels of ingredient and
metabolites In maternal and
fetal tissues

Number & weight of fetuses
Utter size & number of

stillborn
Gross and microscopic

examinations
Effect on lactation and

analySIS of milk

and microscopIc examinations performed. Live-born animals should be ob
served for neurologic and behavioral abnormalities. The effectiveness of lac
tation, the nutritional qualit: of milk, and the growth curve of the young
during the suckling period should be charted. If there are adverse effects on
the offspring, analyses must be made for the test ingredient and its major
metabolites in the milk.

Mutagenicity and CarcinogenIcity Studies

The panel has recommended that tests for mutagenicity and carcinogenicity
be required when evaluating safety (Table 22-5). Vaginal preparations con
taining chemicals with carcinogenic potential, If used during early pregnancy
when the woman is not cognizant of the fact that she is pregnant, may be
hazardous to the preimplantation blastocyst, the embryo, or the developing
fetus; the carcinogenic effects becoming manifest some time after birth.
Transplacental carcinogenesis has been shown in animal studies and, in the
case of diethylstilbestrol, in the human.

It appears that certain tissues are more susceptible to some carcinogens
during fetal and infant Ii fe than they are in the adult. Since carcinogenesis
via mother's milk has been shown in animal experiments, there is always the
possibility that an infant who is breast fed by a mother who uses vaginal
preparations cont1.ining an unsuspected carcinogen may ingest it in the milk.
While the woman herself may be less susceptible to the action of carcinogen
ic agents than is the fetus or infant, she may undergo prolonged exposure
with c011linuou~ use.

The panel believes that the most reliable test of carcinogenicity requires
exposure of the test animal to the suspected carcinogen during nonpreg
nancy, early pregnancy, and lactation using the vaginal route of administra
tion. It has recommended that certain short-term predictive tests may be
used as alternatives to the lengthy and costly animal assays for carcinogenic
activity. One such test is the host-mediated In VIVO and In vztro combination
assay. in which the chemical to be tested is injected intraperitoneally into a
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TABLE 22-5. Vaginal Contraceptives: Animal Toxicity Studies

TYPE OF TEST ANIMAL SPECIES TESTING REQUIRED

Acute

Subacute and/or chronic

Local

Rat or mouse

Non-rodent
Rodent

Rabbit
GUinea pig

12 mo of exposure
24 mo of exposure

Vaginal application
Intradermal or cutaneous

pregnant animal. Embryo cells are then cultured. the appearance of mor
pholugical transformations suggesting the chemical's carcinogenic activity. In
another assay. cultured embryo cells from untreated pregnant animals are
exposed directly to the chemical to be tested and observed for mor
phological transformations.

It is currently believed that a positive respo'1se in one of these systems
suggests that the chemical IS potentially hazardous. and that testing with
more sophisticated bioassays is indicated.

Certain other test procedures are used to identify potential mutagens.
vVhi1c not all mutagens are carcinogens. many. but not all. carcinogens are
mutagens. These prescreening tests are relatively Inexpensive. quick. and
reasonably easy to perform. The majority of the tests have as endpoints
some form of genetic damage. The first of these is mutations at individual
loci as in the bacterial mutagenic assays. (the Ames test) and m certain mam
malian cell culture svstems. such as the Chinese hamster ovarian (CHO)
cells. hamster lung V.'i9 celb. mouse lymphoma cells. and human fibroblasts
and lymphoblasts. The second endpoint IS the measurement of DNA damage
and repair and tr.e third IS the measurement of blastogenic events including
deletIOns. chromatid and chromosome breakage. and the repair of chromo
somal material.

The panel ha~ recommended that a battery approach to testing should be
followed. using at least three of the following types of tests: bacterial muta
genesis. cultured mammalian cell mutagenesis. cell transformation, DNA
damage and repair. and whole animal mutagenesis or chromosomal damage.
It believes that no single test can be used to assess carcinogenic potential
because all tests may be expected to yield a fraction of false positive and
false negative results. ~toreover. conventional long-term testing for carcmo
genicity may be indicated if positive results arc obtained usmg the short
term predictive tests.

Effectiveness

At the time the panel was convC'ned. there were no specific guidelines for
testing contraceptive effectiveness of vaginal products or for verifying the va
lidity of numerically expressed claims of effectiveness. The panel th~refore

developed a series of guidelmes for In Vitro ;,lnd In 'UI<'O testing of .. agmal con
traceptive mgredients and producb.
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In Vitro Testing

The panel recommended that In VItro tests be designed to support the POStlJ

lated mode of action of the contraceptive agent, e.g., spermicidal, sperm
immobilizing, inhibiting the ability of sperm to fertilize ova, and promoting
resistance of the cervical mucus to sperm transport. At the present time, in
order for a compound to be considered an effective contraceptive agent, it
must meet one of two requirements: it must either kill or immol:.ilize all
sperm on contact or it must render the sperm incapable of fertilization. Sev
eral systems for In VItro testing are currently being used in various laborato
ries, such as the Brown-Gamble, the Sander-Cramer, and the International
Planned Parenthood Federation (IPPF) Agreed Test. All of these tests are
based on the use of human semen, the IPPF Agreed Test being used most
often as the standard spermicide screening procedure.

Vehicle~ serving multiple functions may require evaluation as well. For ex
ample, the vehicle may act not only as a carrier for the spermicide but may
serve also as a physical barrier. However, the vehicle may also have negative
effects. For example, a vaginal suppository or tablet requires proper place
ment and time for melting, and may have a limited duration of action.
Therefore the panel recommended that the spermicidal eflcctiveness of the
final formulation must be tested.

In Vivo Testing-Animal

The panel recommended that testing for contraceptive C£rectivene~s be re
quired in two appropriate animal species, the animal to be used depending
upon the mechanism of action. For example, in man, most nonhuman pri
mates, and ruminants, semen is deposited in the ,agina, whereas in the horse.
pig, dog, and in murine rodenb, ~emen is deposited directly into the uterine lu
men. Therefore, the latter group of animals would not be appropriate as ani
mal test models if interference with sperm transport is postubled. The rabbit
may be used, although pregnancy is not completely inhibited because recent
studies have indicated that implantation rates can be used as a mrasure of vagi
nal contraceptive potency. The stump-tailed macaque (J/arara a/rIOldRs) has
also been used more recently. The usc of farm animals, particular!) sheep, may
be useful in the evaluation of vaglOaI contraceptive agent~, particularly because
the reproductive performance ofdomestic animals is well known.

In Vivo Testing- Human

The panel observed that testing for contraceptive effectivene~sof vaginal prod
ucts had been poorl) standardized, leading to wide ranges of method- and use
C'fTectiveness of the same product in different studies. Failure rates as low as
3% and as high as 40% had been reported. Because of this wide variation, the
panel v;as unable to establI~h an acceptable standard of e£fectivencs~and there
fore devised its own suggested protocol for long-term prospective ~tudics for
these products.

The panel further recommended that all data be statistically evaluated
using the life-table method. Although the older data calculated using the
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Pearl formula might be salvaged, new data will be required for a more pre
cise evaluation of effectiveness.

Phase I The panel recommended that a rising dose study, based on initial
evaluation in animals, be performed in 10-20 subjects using the product for
at least 10 days, looking for any evidence of local or generalized reactions.
The tests described by Huhner and Johnson and Masters might be conduct
ed during this phase.

Phase II At least 50 subjects should use the product for 6 mo to determine
short-te,m effectiveness. The panel set up a number of criteria for the selec
tion of test subjects for this phase, how the study was to be carried out and
how the data were to be collected.

Phase III (method-effectiveness) If acceptable pregnancy protection rates are
demonstrated in Phase II testing, the panel recommended that a similar proto
col be used for long-term studies, using a minimum of 750-1,000 volunteers.

Phase IV (use-effectiveness) The panel did not recommend that use-effective
ness data be required in order to prove the effectiveness of a vaginal contra
ceptive product. It established Phase IV guidelines only for the substantia
tion of numerically expressed claims of effectiveness. It believed that an
effort should be made to obtain data not onIv on users within the health
care svstem, but also those outsIde this svstem' because most users of OTC
vagin~l contraceptives come from the latter group. Moreover, because use
effectiveness may change over a period of time as the characteristics of the
population of women u~ing the method change, the panel recommended
that the studies be repeated at reasonable intervals.

Extended use-effectiveness As in the case of Phase IV testing, the panel did
not recommend that extended use-eftectiveness data be required. Extended
use-effectiveness guidelines were developed only for the further substantia
tion of numerically expressed claims of effectiveness.

The panel believes that a household survey should be used for evaluation
of extended use-effectiveness. The survev should include (but not be limited
to) information on age, race, marital stat~s, parity, educational level, employ
ment, history of pregnancies, coital fr~quency, contraceptive intent, contra
ceptive history, and use status at the end of the study.

Finally, it was recommended that retro~pective studie~ be carried out.
looking fOI" possible local or sy~temlc toxicity and teratogenint~.mutagenici
ty, and carcinogenicit~.

LABELING

As its third mandate. the panel reVIewed the general and specific labeling re
quiremer,ts previousl~' adopted bv the FDA for aTe contraceptives and other
vaginal drug products (21 CFR 201.61). JS well d~ the labeling for all of the
OTC contraceptive produ\l~ submItted. During the cour<;e of its review. the
panel became mcreasingly aware of the growing Importance of vaginal contra-
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ception because of the many concerns about immediate and possible long
range side cffects of the oral contraceptives and IUDs. Also, because vaginal
contraceptivcs are sold without prescription and uscd without profcssional
guidance and because the effectiveness of any vaginal contraccptive is direct
ly related to the accuracy and consistency with which it is used, thc panel felt
that it W3S particularly important that their labeling be as informative and as
explicit as possible.

The panel therefore concluded that, in order for women to obtain the
maximum pr::>tection against unwanted pregnancy with these products, new
labeling guidelines ~hould be developed. These fell into 4 major areas:

Indications for use The indications for use should be simply and concisely
stated so that the consumer has a clear understanding of the results which
can be anticipated from the use of the product.

Direction~ for use The label should contain a clcar statcment of thc usual cf
fc'ctive dosc, thc maximum-allowable total dailv dose and the duration of us
age. When a drug IS known to have a some~hat highcr than averagc inCl
dencc of hypcrsensitivity reaLtions, this fact should also be so stated on the
label.

Ingredients Thc panel concludcd that the consumer should be made aware
of all of the ingredients in a product because of the possibilIty of allergIC
states and/or idiosyncracies. Although current statutcs requirc that only the
active ingrcdients be listcd. the panel strongly recommended that all inactive
ingredients also be listed.

Effectiveness and claimed advantages After reviewmg all of the claims made by
manufacturers of the various products. thc panel concluded that certain
claims for effectiveness have been made in the past without adequate, valid
supporting data. Therefore, it recommended that any language which prom
ises specific health benefits which are not substantiated by scientific data may
not be used to promote the sale of these products. For example, manufac
turers may not make use-effectiveness or comparative effectiveness claims
unless valid scientific data have been provided UpOl"' which to base them.
The panel recognizcd that this type of labeling would bc of great help to the
consumer, but did not belicvc that therc are currently any valid studies
which could support a method-effectivcness or use-effectivcness labeling
claim. Moreover, it believed that many of the currently used tcrms are vague
and poorly defined, thus promoting impressions of effectiveness which ha\e
not been proven. Finally, the panel disallowed all claims and phr~ses whICh
included superlatives and terms whICh ascribed medical or authOrItative ap
proval bccause it believed that these claims were clearly misleading.

SUMMARY

After more than five years of work, the FDA aTe Panel on Revie'" of Con
traceptives and Other Vagmal Drug Produc:s ha~ almost completed its
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assigned review and its monograph for the Commissioner is virtually done.
The various ingredients found in vaginal products have been categorized
and new guidelines for safety and efficacy testing and labeling have been
drawn up. These guidelines will mandate the requirements for Category III
ingredients to move to Category I. It is the understanding of the panel that.
because there are currently no FDA standards for vaginal contraceptives.
they will also serve as the official standards for all new vaginal products.
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Vagmal contraceptives repre~ent one of the oldest methods of contracep
tion. and tadav thev ren~::;'~ the onlv medical method of birth control :'I~ed

exclusively by 'wom~'n \, to .eh doe~ n~t require physician mtervention. Thus.
va,g-inal method~ play an Important role in overall fertility-control programs.
Although a variet~ of dosage form~ have e\ olved throughout the centuries
IS). new do~age forms and more convenient packaging are needed to im
prove patlent compliance and ellicacy of vag-inal contraceptive".

During the past "e\eral year" Im'e~tlgalOr~ 111 the Ortho lahoralOrie~ have
been ~tud~ II1g variol1" mean~ of evaluatmg vaginal contraceptive formulJ
tion~. :h a re~ult of thi~ effort. the fir"t quantitative 111 l'Il'O vagmal contra
ceptive evaluation procedure W<I" dn eloped. u~ing the rabbit <I~ an animal
modd (18. 22. 23). DUfIng our effort" to evaluate and improve \'aginal con
traceptive~. we have also critlcall~ reappr,med the methodologies used for
the 1/1 l'IllIJ testing of ~permicidal agenb <lnd vaginal contraceptive formula
tions. The purpose of thi~ chapter i~ to c\c"cribe a methodolog~ \,e have de
veloped and modified which can be emplo~ed in evalu<ltll1g preclinical effica
cy and "al"ety of the ~permicidal contraceptl\'('~.

EVALUATION OF EFFICACY

BACKGROUND

The development 01 currentl~ <lvailabk "permll1d,11 vagin,'! ccntraceptlve
producb ha~ utililed almo"t l'"c1usl\e1~ 1/1 l'lllIi tl'~t1ng procl'e1ure~ for the
~creening and e\ aluatlOn of the "permiCidal pot:..'ncy of the .IC tlve ingredient
and the formulation. \'Jriou~ 1/1 l'II/(} tl'~t~ have been devi"ed to me.l~lIre the
efficac~' of ~per:m(Id.11 agents. Although the te,ting for spefImcielal aCtlvit ~ of
chemical agenb ha~ a hl,,(on dJtmg back to Kol!lkc'r'~ work of IR55 (25).
Baker'~ compari~on of the effects of chellllcal agent" on the guinea pig ,mel
human "perm in 19:~2 was the b<l"I" of human ~perm te"tlng (I). It \\a~ al"o
Baker \\ ho in 19:"5 fir"t rcoc oglll/ed the neeel for te~t1ng the "plTml( lel.ll a(
tivit~ of the fornnl1.1:I<l1J rather than the actl\e II1greelient alone (2). \·.triou"

234



Preclinical Evaluation of New Vaginal Contraceptitles / 235

TABLE 23-1 Vaginal Contraceptive Products Tested

ACTIVE
PRODUCT LOT# INGREDIENT DOSAGE FORM

Delten Contraceptive Foam N·1083 Nonoxynol9 Aerosol foam
Neo-Sampoon Loop Tablet A17FBA Menfegol Foaming tablet
Delten Contraceptive Cream,

Conceptrol 03R534 Nonoxynol9 Emulsion cream
Ortho-Forms 11 P0629 Nonoxynol 9 Melt suppository

Ortho-Gynol Contraceptive Jelly 11 M330 Triton X-100 Jelly
Encare Oval 103221 Nonoxynol9 Foaming SUPPOSitOry

modified spermICidal te~b were sub~equentlyde\ eloped b:- Brown and Gam
ble (G. i. 9. 10). Sander and Cramer (29). Millman (2i). Da\ldson (14).
Carruthers (13). and Harri~ (20). The ~imilaril1e~ and chlTerences of the~e

te~ts were pre\ iou~l:- revie\\ ed b:- Hardy and Wood (19). In 19G4 man:- of
the~e modilication~were Incorporated into what i~ known a~ the Internation
al Planned Pdrelllhood Federation (11'1'1") Agreed Te~t fc>r Total SpermICidal
})ower (24). This te~t IS the re ...ult of the work of Harri~ (20) and combme~

the prmcipal feature of Baker's test and the method of Sander and Cramer.
In reviewmg the literature dealing with III ,lllro ~permicidal tests. it i~

apparent that new methodology ha~ not been publi ... hed since the work of
HaITI'" 111 1962 and the te~b most commonl:- used at present arc the Sander
Cramer and the IPPF Agreed Te~t~. The clTcclivene...~ of \aginal contracep
tives depend~ on a number of 1I1teraeting betor~. mcluding: I) the ~penni

od,d potency of the acti\<.· mgredient: 2) the relea~e of the active ingredIent
from the do ...age (orn1''; and :~) the physical propertie~ of the formulation a~

a barner to "'perm penetration through the cervix. \\'e therefore decided to
reevaluate the reSpeCll\'C mcrib of the Sander-Cramer and the 11'1'1" Agreed
Test~. \\'e used (c>tlr commercially available '<Iginal contraceptlve~ avadable
from Ortho (aero~ol foam. emulsion cream. jell:-. and melt ~Uppo~ilory) ;.nd
t\\ 0 example... of other c!<> ...age form ... not currentl:- manuf~lCtured b:- Ortho
(foaming tablet and foammg ~uppo~itor~,) a ... ~hown in Table 2:~- I.

I,"" VITRO TESTING METHOD:,

Sander-Cramer ....!>. IPPF Agreed Test!>

The Sander-Cramer Te~t. \\ hlLh wa... developed 111 the laboratone~ of Ortho
Pharmaceutical CorporatIOn in 1940. im 01\ e~ the addition of 1.0 ml of dilut
ed te ... t compound or formulation to 0.2 ml of human ~emen at room tem
perature. The endpomt i~ the greatest dilution of the te~t materidl whICh Im
mobI1ize~ all ~perm within 20 second~.

In the IPPF Agreed Te~l. all ... permlcides are diluted with 0.9%1 sal1l1e to a
comtant concentration of I gil I m!. For a product to "pass" the IPPF Test.
I ml of thIS ~ollition at 35°-3ioC mmt ImmobiJii'e the sperm 111 0.2 ml of ~e

men from each of three different donors or from five 01 ~ix donor~ withm 40
sec. Major variables between the~e two te~t~. a~ shown in Table 2:~-2. in-
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VARIABLE

Semen q:Jality

Semen age
Semen donors
Temperature

Testing solution
MIx time
Elapsed time
Slide preparation
Endpoint

Confirmation

SANDER-CRAMER TEST

Examine volume, sperm
count and motility

::; 1 hour
Not specified
Room temperature (22 ±

1°C)
Serial dilutions
5 seconds
20 seconds
Hanglr.g drop
Greatest dilution that

Immobilizes sperm
In < 20 seconds

Retest endpoint dilution

IPPF AGREED TEST

;:: 50 M/ml, 40-50% rapid
forward rnotion

:::;4 hours
Minimum of 3. maXimum of 6

35-37"C %
19m/11ml
10 seconds
40 seconds
Slide plus coverglass
Must Immobilize sperm

from 3 or 5 of 6 donors

Unable to revive motility
with buffered glucose solution

elude semen age. temperature. number of different semen donors. and test
solution preparation.

It must be noted that while there are several procedural diflerences be
tween these t\':o tests. the pnncipal difference is in the endpoint of the tests.
The Sander-Cramer Test c<ln provide quantitatin.' potency data. \~hereas the
iPPF Agreed Test only provides Cjualitalive data \\ ith respect to the activity:
a product either "passes" or "faib" the IPPF te:.t (Table 23-2).

The results obtained for the :.permicidal potenc: of the six different vagi
nal contraceptive formulatIOns tested b: the IPPF Agreed Test and the
Sander-Cramer Te:.t arc shown in Table 23-3. In the IPPF Agreed Test. all
formulations Immobilw.'d :.perm obtained from six dil1crent donors in 40
sec or less with the exception of Encare Oval. Encare Oval \\3S capa~le of
immobilizing sperm in 40 seconds or le:.s from three of the six donors used
in this study. As also shown 111 Table 23-3. the Sander-Cramer test provides
an index of spermicidal potency for the six v.lgmal contraceptives tested.
They are listed in de:.cendmg order with resp'cl to then spermiCidal poten
Cies. The spermicidal potencies of Delfen Contraceptive Foam (12.5 mg of
nonoxynol 9/100 mg of foam): i\:eo-Sampoon Loop Tablet (7.5 mg of
Menfegolll00 mg): Delfen Contraceptive Crc"lm: Conceptrol (5 mg nonoxy
nol 9/100 mg): Ortho-Fonns (2 mg '1onoxynoi 9/100 mg): and Ortho-Gynol
Contraceptive Jell~' (1.0 mg Triton X·IOO/IOr) mg) are all approximately re
lated to the amvunt of active lI1!!rediertt contained 111 the formulation.
Encare Oval (2.3 mg nonoxynol 9/100 mg). a foaming suppository. was the
only exception to this patlern and :.howed the 10wL.:;t pOtency. Nonoxynol 9
and Menfegc.1 possess approximately similar spermicidal potencies. while
Tritor. X-IOO is one-half a:. potent as either nonoxynol 9 or Menfegol. The
Encare Oval. which contain:> approximately one-fifth the dmount of the ac
tive ingredient of Delfen Contraceptive Foam. had a ~.pcrmlLidal potency at
least 100 times ie"s than that of Delfen Contraccpll\ e Foam. One might
speculate that :.ome component m Encare O\aJ sl.p;:>ositon formulation
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TABLE 23-3. Spermicidal Activity of Six Different Vaginal Contraceptives Tested by the IPPF
Agreed and Sander-Cramer Tests

SANDER-CRAMER TEST
(mg/ml)tDOSAGE FORM

Aerosol Foam
(Delfen Contraceptive Foam) 6 0.99 ± 0.0

Foaming Tablet
(Neo-Sampoon Loop Tablets) 6 4.8 ± 0.1

Emulsion Cream (Delfen
Contraceptive Cream: Conceptrol) 6 5.1 ± 0.1

Melt Suppository
(Ortho-Fo'1'T1s) 6 10.6 ± 0.3

Jelly
(Ortho-Gynol Contraceptive Jelly) 6 48.6 ± 1.4

Foaming SUPPOSltl.lry
(Encare Oval) 3 -100

IPPF AGREED TEST
(1000 mg/11 ml)"

-:----:-:~------------'

"Number of donors in whic:' sperm were immobilized in < 40 seconds at this con
centration (n = 6)

tLowest concentration (mean ± SE) capable ot Immobilizing sperm in < 20 seconds
(n = 6)

limits the spermicide\ availability to contact sperm. In all tnals of both lest
procedures where sperm were Instantaneously immobIlized, sperm motility
could not be revived with the addition of a buffered glucose solution to the
test mixture.

FACTORS AFFECTING SPERMICIDAL ACTIVITY

It has been the general consensus that there is a large difference in criteria
for spermicidal testing and various factors have been known to affect the re
sult (20. 27). In order to assess the extent to which each test criterion may
influence the results. we have reevaluated major variables between th~
Sander-Cramer and IPPF .\greed Test using six different vaginal contracep
tive formulations.

The following variables were studied for their influence on spermicidal ac
tivity: pH of formulations, semen age. temperature. and semen donor varia
tIons.

pH of Formulations

Sperm arc susceptible to changes in the pH of cervical mucus. Acid mucus
immobilizes sperm, whereas alkalme mucus enhances their motility (28).
Many vaginal contraceptive formulations are buffered at a pH of 4.5-5.0.
which is comparable to the pH of the human vagina and is also detrimental
to sperm survival. pH determinations are not required by the Sander-Cramer
Test but are routinely conduct~d in the IPPF Agreed Test. We have exam
ined pH values of all final test prf"parations which immobilize sperm inst?;}
taneously (Table 23-4). The pH of semen obtained from the six donors for
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SANDER-CRAMER TEST IPPF AGREED TEST

Test Test Solution
Solution Plus Semen'

(pH) Mean ± S£

4.3 ± 00 69 ± 0.1

74 ± 0.1 7.B ± 00

46 ± 00 64 ± 0.1

3.9 ± 0.1 62 ± 0.0

4.3 ± 0.0 6.4 ± 00

49 ± 0.5 G.B ± 05

5.6 ± 0.1 7.8 ± 0.0

61 ± 01 7.3 ± 0.1

4.8 ± 0.0 72 ± 0.0

37 ± 00 74 ± 00

4.2 ± 0.0 67 ± 0.0

54 ± 0.1 71 ± 0,

Test Test Solution
Solution Plus Semen'

(pH) Mean ± S£DOSAGE FORM

Aerosol Foam
(Delfen Contraceptive Foam)

Foaming Tablet
(Neo-Sampoon Loop Tablets)

Emulsion Cream (Conceptrol;
Delfen Contraceptl'/e Cream)

Melt SUPPOSitOry
(Ortho-Forms)

Jelly
(Ortho-Gynol Contraceptive Jelly)

Foaming Suppository
(Encare Oval)

·Semen pH 7.9 ± 0 (N = 6)

all the tests was 7.9. while the ~aline used to dilute the contraceptives had a
pH of 5.2. In the Sander-Cramer Test. the test solutions used (greatest dilu
tions which immobilized sperm) were all aCIdic (pH 3.7-6. I). When these
test ~olutions were mixed with semen (1.0 ml + 0.2 ml of semen). the pH
changed to ncar neutralit) or slightly alkaline (pH 6.7-7.8). In the IPPF
Tes!. the test solutlons (83.3 mg/ml) of all formulations were also acidIC (pH
3.9-4.9. except for Neo-Sampoon Loop Tablets. in which the pH was 7.4.
After mixing with semen. the pH remained ~Iightl) acidic (5.8-6.9). with the
exception of Nno-Sampoon Loop Tablel~. 10 which the pH was nearly that
found for semen (7.~)). The optimal pH for sperm migration and survival in
cervical mucus IS between 7 and 8.5. This is aiso the pH range of normal
midcvcle cervical mucus (28).
O~r results indicate that vaginal contraceptives arc effective even at an op

timal pH for sperm migration in the cervix. Therefore. spermicidal activity
doe~ not seem to be influenced by the pH of the semen's envirc- ;ment in
the vagina.

Effects of Semen Age and Temperature

Figure 23- I illustrates the results of comparative studies of the effects of age
of semen. room temperature (22 + 1°C ). and 37°C on six different contra
ceptive formulations. Statistical analysis of the data indicates that spermicidal
potency was not affected by altering temperature when 30-min ejaculates
were used. When 2-hr-aged semen was used. there was aiso no significant
(1' < 0.05) difference in the spermicidal potencies obtained for all formula
~ions. with the exception of Ortho-FomL. a melting suppository tested at
37°C. A significant (1' < 0.05) difference in the potency obtained for Onho
Forms was found when semen was used 4 and 6 hr following ejaculation at
room temperature dnd 2. 4. and 6 hr following ejaculation when tested at
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37°C. For Neo-Sampocn Loop Tablets, there was a sigmficant (P < 0.05)
difference found in tr.c potency when semen was used 6 hr following ejacu
lation and tested at both temperatures. There was no significant (P < 0.05)
difference in the spermicidal potency obtained for Delfen Contraceptive
Foam. Delfen Contraceptive Cream (Conceptrol). or Ortho-Gynol Contra
ceptive Jelly. regardless of semen age or temperature at which they were
tested. Encare Oval had no different spermicidal activity at the highest con
centration of the test solution. regardless of semen age or temperature. The
finding that altered temperature had no effect on spermicidal activity of any
formulation with the exception of the Ortho For:n melting suppository is
consistent with the previous reports of Harris (20) and other investigators
(8. 27). Because sperm arc subjected m VIVO to J7°C temperature, it may
seem logical to subject them in the m vztro tests to spermicides at 37°C.
However. we feel that it is not necessary to evaluate spermicidal potency at
37°C because evaluations conducted at room ~emperature using fresh
ej...<'ulates yidd similar results and are morc convenient.

Effect of Semen Donor Variations

As shown in Table 23-5. there are large differences in spermicidal potency
of nonoxynol 9 between semen donors. Sperm from semen donor JK was
the most susceptible to nonoxynol 9, whereas semen donor RP had the most
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TABLE 23-5. Spermicidal Vanalions Obtained
Between and Within Semen
Donors for Nonoxynol 9

"Lowest (mean ± SE) concentration of
nonoxynol-9 which Immobilized sperm In
< 20 sec0nds (N = 4)

P < 005 JK vs. JG, JG vs. ML

fLg /ml *

115.8 ± 9.4
121.2 ± 38
1258 ± 68
1348 ± 8.2
143.0 ± 00
1528 ± 14.2

JK
ML
WM
RG
JG
RP

SEMEN DONOR
(INITIALS)

resistant sperm. While there was no slbnificant (P < 0.05) differences in the
spermicidal potency obtamed for nono:>..ynol 9 when tested on sperm from
donors JK vs. ML, WM, RG, or RP, sIgnificant differences were found be
tween donors JK vs. JG and ML vs. JG. Although variations in sperm;cidal
potency were observed within each semen donor when tests were conducted
on six different occasions over a one-year period, the difference was not sig
nificant (P < 0.05}. The problem of semen variation among different donors
has been pointed out by many investigators in the past (4, 6, 20, 2i), and
there appears to be no single solution. It ha~ become our research practice
to test each formulation \\ ith three different donors' se.uen in order to mini
mize variations due to "su~ceptible"or "resi~tant" sperm.

IN VIVO TESTING METHODS

The need for ill .'Iva te~ting procedures for the evaluation of vaginal contra
ceptive formulations i~ well recognized. However, very llttl~ work had been
done in this area until our laboratory proposed the first quantitative m VIVO

vaginal contraceptive evaluation procedure using the rabbit as an animal
model (18, 22. 23).

While the anatom~ of the rabbit vagina differs from that of the woman and
the extr?polation of animal data to clinical efficacy can obviously not be
known until valid comparallve clinical data with the same products are avail
able, studies indicate the rabbit has certain fundamental advantages over oth
er laboratory animals. First, the rabbit ovulates in :-espGnse to a copulatory
stimulus. Thus, the animal is available for contraceptive experimentation at
anv time, with the time of ovulation known. With other laboratory animal
sp~cies, speci:ll efforts must be made and experiments planned acc~rdingly.
Secondly, the fertility endpoint can be evaluated within a sfJan of days, rather
than m months required when other animals, such as the monkey, are used.
Thirdly, the time interval between formulation insertion and coitus can be
more precisely controlled. Finally, the model can be evaluated with much
less effort and cost than with the monkey. WhJie no animal model complete!y
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simulates the conditions of human reproductive behavior, anatomy, and
physiology, our experience with the rabbit has shown that this species pro
vides valuable preclinical information which aids in evaluation and selection
of potential new active ingredients and dosage forms. We have sho\\n that
this model lends itself to estimation of contraceptive potencies of various
formulations and relationshIps between the relative roles of the active ingre
dient and the deliverY vehicle in vaginal contraceptive potency (18).

Zaneveld et at (3:) have recently d~scribed another animal model using a
primate, the stumptailed ma.:aque, to test the effectiveness of a vaginal con
traceptive. Although thi!> primate model might be considered an alternative
to the rabbit model, its use for comparison of vaginal products seem!> limit
ed due to the general unavailabihty of this primate species and the lengthy
time involved for studies. However, more recent collaborative studies be
tween our laboratories and that of Laneveld suggest that the monkey might
be more useful if contraceptive products were administered prior to mating,
and a postcoital test were conducted to determine the viabilitj' of sperm in
the vaginal cavity. This approach, because of the long gestation period of
this species. would have practical advantages over the use of fertihty data as
the index of vaginal contraceptive efficacy (See Chap. 24 for a more detailed
diSCUSSIOn) .

EVALUATION OF SAFETY

GENERAL CONSIDERATIONS

The major goal of animal toxicity studies of vaginal contraceptives is to char
acterize the local andlor sy~temic functional and morphologic effects. Such
information provides a guide [or assessing potential human risk and delin
eating particular adverse effects which might \\arrant special monitoring in
clinical trials.

Observation!> from animal toxicity studIes suggest at least potential ad
verse effects in humans. On the other hand. recognizing that there <tre hmi
tations in extrapolating animal toxiCIty data to humans is equally important.
F0r example, toxicity in animals may sometimes reflect a drug effect related
to specific physiologic or pharmacokinetic characteristics peculiar to that test
species and not related to humans.

In the past, e\aluation of vaginal contraceptives has been limIted to vagI
nal irritation studie~ in rabbits and monkeys. which assess the potential for
local tissue irritdtion without reference to svstemic toxicitv. However. toxi
cology is a rapidly evolving field. and many b;Isic princip'les \\hich are ac
cepted today are based on information which was unknown even a few years
ago. Toxicology has also been broadened to include the input of many other
disciplines. such as molecular and cellular biology.

A number of recent studies have shown that the vagina has the ability to
absorb and transport to the sy~temic circulation certain substances placed
within it. Furthermore, it is well e~tablished that subMances i'1 the mother's
blood stream may penetrate the placenta to some extent unles~ destroyed or
alteu~d during passage (15. 21). It is also possible that a pregnant woman
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might Woe a vaginal contraceptive during early pregnancy. before she is
aware of her pregnancy. Therefore. in addition to studying possible effects
of a new vaginal contraceptive on the vaginal mucosa. today we also focus
on four additional areas: 1) The safety of the nonpregnant or early pregnant
u~er; 2) the ~afCty of the conceptus through the embryonic ~tage: 3) the safe
ty of the fetus up to birth: and -!) the ~,afety of the neonate. should the in
gredient be secreted in the milk.

With these points in mind. the objective of this section is to present the
vagir al irritation test. which is routinely used at Ortho. and to provide an
0\ e"vlew of the t) pes of local and sy~temic ~afety studies which we feel
should be comidered wht'n developmg new vagmal contraceptives.

LOCAL TOXICITY (VAGINAL IRRITATION) STUDY

Because the rabbit vaginal irritation ~tudy which we use at Ortho is rather
specialized and information on the methOd IS not readily available in the lit
erature. the detaIled procedure will be de~cnbed below. It is important to
note that this te:-.t. when conducted mer a prolonged period (up to 2 :'ears).
pro\'lde~ mformation not onl) about the potential for local Irritation but also
the potential for absorption and local carcinogenicity. Ina~much as a vaginal
contracepti\e will be l.:-.ed over extended penods. one must alway~ be cogni
lant of ti:-.:-.ue chang~s other than thme which we term irritation.

Ob\ iou~h. local tOXICIt v ~tudie:-. :-.hould ultimateh be carried out in women
a~ wdl as' m animaI:-.. \\'e belie\e. howe\er. th;\l .1I1l1nal :-.creening te~ts
should fir:-.t be umducted m ,;peCle:-. with a vagltlal irritation threshold \\hich
is lower than that of \\ omen, 'I he vagina of the dog. rabbit. and monkey (3.
12) have been proIJo:-.ed a~ model:-. and tested ('1:-' ha:-. the e)e of the rabbit).
but most ha\e a \ariety of practical and theoretical dIsadvantages. The two
method:-. which ha\e been mo~t fully explored and documented are the vagi
nal IrrItation t('~ts in rabbit:-. (performed in the Ortho laboratories) and mon
keys (Birmingham Umver~It). England) (16). It has been sho\\ n that the rab
bit is a good. albeit highh sensitive. animal model for testing agents for
potential vagmal Irritation (17). The greater semiti\ ity of the rabbir vagma
may be due to the absence of the cornified epithelIal layer. which i~ present
in women and the monkey, Since the rabbit test IS quicker. cheaper. more
:-.en~ltlve. and more ea~il) conducted. It IS generally con:-'Idered prderable to
the monl-e\ te~t (17).

\'aginal ;rritatlOn i:-. determined after m~tillation of the vag:nal contracep
tive into the vagH~.I:-' of <.It Ica~t three rabblt~ once dall) for 10 day~. The 111

sti'llcd do~e I~ u:-.uall) a multiple of the propo:-.ed human dm.e. Two or more
adchtional rabblt:-. are included a:-. :-.ham and untreated control:-..

Rabl)l(~ are re:-.trained on theIr back:-. while a rubber catheter attached to a
dosing :-.)ringe i~ imerted 11110 the vagina to a depth of approxunatel) -!-6
in. A:-. the product i~ expre~~ecl from the :-.) nnge the rubber catheter is
~teadil\ retracted. The method of deli\ erv of the :-.ub~tctnce will van with It:-.
nature' (:-.ample:-. of f()am:-.. cream:-.. suppo~itorie,;. tablet:-.. etc.).

Rabbit:-. arc ~acrificed on the cia) f()llowing the la~t treatment (II th clav)
ancl the \agina~ examined gro~~ly. removed. and fixed in 10'lrJ neutrai buff
ered f(>rlnalin. Section~ are taken through the proxl111,il. Illlddlc ,md (l1:-.tal
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portions of the vagina of each animal and processed for histopathologic eval
uation.

The vaginal sections are evaluated for the condition of the epithelium (de
generation, metaplasia, erosion, and ulceration), the degree of leukocytic in
filtration, edema and congestion. Each parameter is scored on a scale of 1
4, with a total of 16. Based on our experience, comparing scores in this test
with observations in the clinics we consider total scores of up to 11 as ac
ceptable and above 12 as unacceptable.

SYSTEMIC TOXICITY STUDY

With respect to questions about systemic toxicity, we believe that new vaginal
contraceptive agents should be subjected to acute oral and vaginal toxicity
(LDso) studies in several species. If all of the LDso• are of the same order of
magnitude, it is probably safe to estimate a similar LDso for humans (11).
The presence or absence of systemic signs following any of these studies of
the new vaginal contraceptive maybe an eariy indication as to whether the
material is absorbed from the vagina. Often a study of absorption is not
done at this step of development because an assay method sufficiently sensi
tive to detect the presence in the blood stream of the vaginal contraceptive
ingredient is not available.

If data on absorption are not available and there is some indication from
the initial acute studies that absorption may occur, we believe an intravaginal
subacute toxicity study should be conducted in which systemic evaluations
are made to determine systemic toxicity including hematologic studies, clini
cal chemistry, and gross and microscopic pathology.

As mentioned above, a vaginal contraceptive might accidentally be used
during the period of embryonic organogenesis; we believe, therefore, that
any indication of absorption from the intravaginal route necessitates an eval
uation of the teratogenic potential of the contraceptive product.

DISCUSSION AND CONCLUSIONS

The development of currently available vaginal contraceptive products made
almost exclusive use of various in vztro spermicidal testing methods which
had been established prior to 1962. The search to find better products con
tinues and reexamination of the tests for evaluating new products is critical,
to be cert:\in that they can be applied safely. Thus, a test method which does
not pHI :id,' the comparative quantitative value has very little meaning to in
vestigators '" ho are searching for new improved products.

To establish some predic~abilityand standardization in assay methodology,
the two most commonly used in vitro spermicidal tests, the Sandt:r-Cramer
and IPPF Agreed Tests, were reevaluated. Among the factors examined
which could have an influence on the results of spermicidal activities were
the pH of the formulations, semen age, temperature, and semen donor vari
ations.

Although the test solutions used in both procedures were generally acidic,
theTe was no evidence that pH had an influence on the spermicidal activity.
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TABLE 23-6. Methodological Difierences between IPPF Agreed Test and Modified Sander
Cramer Test

.i.ge of ~emel1 and temperature. however. had a significant mfluellce on the
spermicidal activit: of Ortho-Forms (melting suppository) when ~ emen was
_!~ed -t anJ 6 hr following ejaculatIon at room tempera~llre. ~,.ld a; 2. -t and
6 hr 'ollowing ejaculation at 37°C. However. there was no ~;b!!!f:,"ant differ
ence in the ~permlCidal potency obtained for all six formulations regardles~

of temperature. when 30-mm ejaculates were used. These studies support
our criteria that fresh semen ~hould be used. ideally within 2 hr after ejacu
lation. to assure consi~tent -'permicidal re~ults. \\"hile temperature may not
ha\ e a critical mfluence on the -'permicidal activity when fresh ejaculates are
used. ne\\ dosage form~ ~hould initiall: be assayed at room temperature a.ld
37°e to determine whether am unusual differences m spermicidal potency
can be detected. Although the Sander-Cramer Test does not indicate the
number of semen ~amples that should be used for each evaiuatlon. our stud
ies show that \ariability I~ more hkely to occur among rather than within se
men donors. \Vhen nonox: nol 9. the active ingredient contained m most of
the products examined. was tested with semen from each of the six donors.
a significant difference wa~ found among donors. wherea~ the dif
ferences among sample~ from the ~amc donor were not significant. It is now
our research practice to test each formulation with semen obtained from
three differc.:nt donors m order to minimize variations (Table 23-6).

The development of a number of new barrier methods. such as spermi
cide-relea~mg sponges and spermicidal condom~ are underway. Evaluation
of such new products and even formulations such as foaming suppositories
and tablets raise totall: new questions some or which create a need for de
vising appropnate assay proredure~. How much and at what rate is the sper
micide released? Is the amount released enough to ImmobIlize sperm? Do
the ~pongc~ absorb semen? If so. what I~ the rate and capacity of absorption
in relation to the mas~ of these sponges? Do these charactenstics change in

VARIABLE

Semen quality

Semen age
Semen donors
Temp8rature

Testing solution
Mix time
Elapsed time
Slide preparation
EndpOint

Conflrmatlor,

SANDER-CRAMER TEST

;::50 M/ml, 40-50% rapid
forward motion

::; 1 hour
Minimum of 3
Room tem'1t=lraturt:l (22 ±

1°C)
Senal dll'J!lons
5 seconds
20 seconds
Hangll"'g drop
Greatest dilution that

Immobilizes sperm In <20
seconds

Average value of donors

IPPF AGREED TEST

;::50M/ml, 40-50% rapid
forward motion

::;4 hours
MInimum of 3. maximum of 6

35-37"C
19m/11 ml
10 seconds
40 seconds
Slide plus coverglass
Must Immobilize sperm
From 3 or 5 of 6 donors

Unable to revive motility
with buffered glucose
solution
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the presence of cervical mucus? Those factor<; which have been found to in
fluence current 111 Vitro testing methods should be carefully considered when
developing new assay procedures. For example. in our studies. Encare Oval
(a foaming suppositor)') had relatively low in VitIa spermicidal activity when
compared to other formulations in the Sander-Cramer test and failed the
IPPF Agreed Test when conducted under experimental conditions reported
here. Another approach for testing Encare Oval was recently reported by
Stene and Cardinale (30) who showed good spermicidal activity when foam
generated from adding salme to Encare Oval was tested. Although this re
port did not quantitate the amount of foam tested. it may represent yet an
other method for evaluating this type of product. The authors also raise the
question of the solubility of such a formulation m VIVO.

In combination with an improved 111 'ultra technique. we use an 111 VIVO ani
mal model in the selection of potential new active ingredients awl dosage
forms for future clinical evaluation.

In the safety evaluation. in addition to assessmg topical effects. we have
become increasingly aware of the l"le~d to study th<: potential for absorption
from the vagina a:-d the potential systemic effects of a product.

To date. the most fundamental questions pertaining to preclinical efficacy
studies remain unanswered. Is there a direct correlation between preclimcal
efficacy as judged by various 111 Vitro and 111 VIVO te~t procedures and cii!1ical
efficacy as judged by valid clinical trials? To what extent does the barrier ef
fect prov; led by the vehicle contribute to the overall clinical efficacy of the
produc'-

The answers to these questions will certainly open new perspectives in the
development of improved vagina! contraceptives. However. it is reaso!1able
to assume that any p ,-oduct which can demonstratc high standards of n vitro
and 111 VIVO prcclmical efficaq may also show similar effects in clinical trials.
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Animal Testing for Potency
of Vaginal Contraceptives:
Development of a Primate Model *

LOURENS j. D. ZANEVELD,

B. ZATUCHN.'!,

DO WON HAHN

INTRODUCTION

One of the important aspects in the development of new vaginal prepara
tions is the use of an animal model in which to test the formulations before
clinical studies are initiated-an essential step in the evaluation of formula
tions not yet approved for human use. Additionally, animal experimentation
aids in assessing the potentIal usefulness of a compound before starting clin
ical trials. Finally. animal tests can be performed under much more stringent
and carefully controlled conditions. so that the properties of the preparation
can be estimated more accuratelv. Under clinical conditions. factors rna\! be
present that may lead to errone'ous conclusions. For instance. the laps~ of
time from application of the compound until intercourse takes place. the
time of the menstrual cycle during which the agent was used, and coital du
ration, are some of the human factors that are extremelv difficult to control
during clinical trials. particularly when the studies are ca'rried out on a small
number of subjects. It is also very difficult clinically to pair test and control
subjects so that they are of approximately equal fertility. One is forced to
rely on random selection. which may not always be accurate. especially when
dealing with small groups.

After being found active in an In i.ll/ro screening test, vaginal spermicides
should undergo further tests to assure that they are also active In VIVO. The
final test is the determination of the pregnancy rate when the compounds
~re clinicallv u:5ed. While there is no s l lbstitute for such studies. the\! are
time consu~ing. very costly. require extensive organization, and are ~ften
unreliable unless performed with man'! individuals over an extended period
of time. It is much more sensible to do such experiments first in animals to
insure a good chance of success before ihitiating the clinical studies.

A good animal model for the evaluation of the effectiveness of vaginal
contraceptives was not available until recently. Some experiments with the

·The unpubhshed re,earch In thl' chapter wa~ ~upported bv a grant from the NIH (HD
09d68) and b) the Ortho Pharmaceutical Corporation. Rantan. Ne" Jer~ey. The II1ve~tigator~

greatly appreCIate the cooperative elTorts of the Primate Center. BIOlogICal Rewurce~ Laborato
f). Umverslt) of IlIlnOl~ at the Medical Centl'r. ChICago. III
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dog and rabbit as experimental animals were performed by Carleton and
Florey (3) and Millman (9), More intensive studies were performed by Chang
(4), who tested eight spermicides in the rabbit and found that none of the
preparations were very effective in inhibiting fertilization and by Hartman
(7), who claimed that the rabbit was unsuitable for these purposes. The rab
bit was also used by Zanevdd et at (17) and Newell et at (10) to test the effec
tiveness of vaginal contraceptive preparations. Subsequently, Homm et at (8)
and Greenslade et at (6) seriously attempted to develop the rabbit as an ani
mal model for the zn vivo evaluation of vaginal contraceptives. A correlation
was found between the In vztro spermicidal activity of the three compounds
tested (Delfen Contraceptive Foam, Delfen Contraceptive Cream, and
Preceptin Contraceptive Gel) * and their contraceptive activity in the rabbit.
It was concluded that the rabbit appeared to provide a suitable model to de
termine the relative 11l vivo potency of vaginal contraceptive preparations.

A concern that is always expressed when using the rabbit, dog, or any
other nonprimate for this type of work is that there may eXIst significant
differences in the reproductive processes between these species and the hu
man being. The only species which has a reproductive tract similar to that
of the woman and which cycles il' the same fashion is the nonhuman pri
mate. Thus, unless one uses the hl ;nan or the nonhuman primate in an in
vzvo study. the validity of the results, as they apply to women, may be open
to question. Therefore, in our labora.ory, we decided to study the primate
for the purpose of evaluating the effectiveness of vaginal contraceptives In

VIVO.

SELECTION OF THE PRIMATE

The first obstacle was the aggressiveness of most primates. In order to con
duct the studies correctly. it is essential that the female animal is not
anesthesized or tranquilized during tr.e insertion of the formulation into
her vagina so that she can mate immediately. A short interval between the
insertion of the vaginal preparation and breeding is necessary to measure
the optimal effectiveness of the fo~mulation because. with time, some of the
preparation may leak from the vagina, or may be locally inactiva~ed. To in
sert the formulation correctly, the female needs to be bent over, an appli
cat0r mserted into her vagina as deep as possible then slowly withdrawn
while ejecting the preparation from the applicator. It is almost impossible
to do this with the primates that are usually employed for laboratory re
search, i.e., the ;\1acaca mutatta (rhesus monkey). the NJacaca fasClcutans (cy
nomolgus monkey) or the papio species (baboon). These primates are so
aggressive that handling them is difficult unless the animals are trained for
long periods of time,

Optimally, the male should start the coital act as soon as the female is
placed in his cage, so that little chance exists for precoital loss of the sper
micide. Additionally, proiongeC: intercourse should be avoided because this

·Onho Pharmaceutical Corporation. Rantan. New Jersey 08869
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may also cause loss of the preparation from the vagina and thus decrease its
contraceptive effectiveness. Finally. the coital act should take place under su
pervision so that the primates can be separated immediately after ejaculatIon
and the vaginal fluid collected for examination. Commonly used laboratory
primates often wait a long time before mating and frequently do not do so
under supervision.

Howevel, the .\facaca arctolde~ (stumptailed macaque). a less commonly
used primate, appeared to satisfy the conditions. The females are generally
cooperative and can readily be handled without much training. The males
breed as soon as the female is inside their cage. normally within 2-3 min. A
further advantage of this speCIes IS that the fenlales conceive readily under
C Jed conditions. The College of Medicine of The University of Illinois. in
Chicago. has a colony of stumptal1ed macaques and the use of this prim2te
for the study of vaginal experimentation was evaluated.

FERTILITY EXPERIMENTS

Our first experience was directed primanly tv the fertility aspect, I.e.• the
ability of some agents to prevent pregnar:cy (15). The stumptailed macaque
proved to be an excellent animal model for these studies from a handling
standpoint. It was friendly and cooperative. An occasional problem was that
the male did not let the female go after coitus. Since the animals were in a
squeeze cage. however, separation could be readily achieved.

The experiments consisted of inserting the vaginal preparation four times
each t1ay during the midcycle period. and breeding the female each time
after n:':ntion (15). After each coital act. the male and female were separat
e·':! fl, .. I 'Jut 1.0-1.5 hr. following which the insertion and breeding were re
pe. It d. ;"he midcycle period of the animal was estimated from the time of
menstruation because the stumptailed macaque ovulates approximately 12
days after the ons~t of menstruation (12). Thus, the breeding experiments
weI~ performed for 5 days, starting with the 9th day after the onset of men
struation. The 1st day of menstruation was found by swabbing the vagina of
the animals. The contraceptives were applied with a 3 ml syringe from which
the tip had been removed. The syringe was placed as deep into the vagina as
possible, next to the external cervical os, and was withdrawn slowly while the
product was being ejected. The size of the stumptailed macaque vagina was
found to be approximately 15% to 25% that of the human vagina. Thus.
25% of the woman's dose was employed, I.e., 1 ml.

The products studied were K-Y Jelly (johnson and Johnson, New Bruns
wick, New jersey). a neutral lubricant vaginal jelly, and De1fen Contraceptive
Cream. Both male and female animals were of proven fertility. Detailed
breeding records were available on the females so that it was known how
many times the females had become pregnant and how many breeding
cycles were required for pregnancies to occur. The relative fertility of each
animal could thus be assessed. This was expressed as the Fertility Quotient
(FQ), calculated as follows.
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FQ = Total number of pregnancies X 10
Total number of breeding cycles reqt.:ired

to obtain thc~c pregnancies

The FQ was calculated for each animal and was used in conjunction with
the number of times that each primate had been pregl1ant, to separate the
animals into gro~ps of equal fertility, consisting of six animals each. The FQ
is a good index of fertility and its use in breeding colonies may provide a
uniform method to describe the relative breeding ability of the animals.

All the animals that received the K-Y jelly became pregnant in the first
breeding cycle, with the exception of one that ne"fT became pregnant. This
jJrimate probably developed some kind of genital tract pathology, and it was
removed from the study. The experiments with Delfen Cream were repeated
approximately I yr apart with two different groups of animals, and essential
ly the sanK results were obtained. During the 1st yr, three of the six females
became pregnant, after two, three, and four breeding cycles, respectively.
During the 2nd yr, four of the six monkeys became pregnant, after two, two,
three, and four breeding cycles, respectively. Thus, a large difference was
present between the conception rate obtained in the K-Y jelly (control) se
ries and in the series with Delfen Cream. The suitability of the stumptailed
macaque as an allimal model for the study of contraceptive effectiveness was,
therefore, demonstrated.

Additional fertility studies were per formed in this animal model to deter
mine if inhibitors of acrosin (a spe;-m enzyme essential for the fertilization
proces~) could also prevent concepolon (14). A total of six different groups
of animals were user! and the reSl'ilS further emphasized the usefulness of
the stumptailed macaque for measurement of the contraceptive activity of
vaginally placed fvrmulations (see section on Other Considerations). "

POSTCOITAL EXPERIMENTS

Although the fertility experiments demonstrated that the stumptailed ma
caque was a good animal model to evaluate the contraceptive activity of vagi
nal formulations, th~y did not show that the primate could also be used for
postcoital spermicidal tests. Even though they are less expensive than clinical
tests, primate fertility experiments still require approximately 1 yr to per
form and are costly. Before entering into such studies, it is useful to have a
good appraisal of the In VIVO effectiveness of a v~ginal spermicide. Even
though a prepalctiol1 may have high In l'liro sperr.licidal activity, this may not
be the cas~ in the vagina, as our results indeed ~howcd. It is advisable to test
the spermicidal activity of a vaginal formulation in VIVO before fertility experi
ments are initiated. Thus, subsequent experiments were performed ~ined at
studying the stumptailed macaque for this purpose.

Preliminary pcstcoital tests with the stumptailed macaque were reported
by Zaneveld et al (15), but only one agent (Delfen Contraceptive Cream) was
used. The experiments performed showed that, as expected, a decrease in
the ~>permicidal activity of the Delfen Contraceptive Cream occurred when
an animal was mared repeatedly without reinserting the precoital dose of the
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cream. The decay or the sp(:rmicidal activity followed a sigmoidal curve (Fig.
24-1) indicative of the loss of spermicidal activity on repeat breeding. The
more slanted the curve, the longer the preparation remams active after sub
sequent intercourse without reinserting another dose. Comparisons of the
curves obtained after testing vanous formulations will show which of these
preparations has the longest lasting effectiveness on repeat intercourse with
out inserting a new dose.

More extensive postcoital experiments were needed, however, comparing
a number of vaginal formulations at various concentrations in order to es
tablish if the stumptailed macaque could be utilized as an animal model to
compare the spermicidal effectiveness of different formulations during a sin
ble coital act. This was done recently (I8). In this study, several different
vaginal preparations were compared: Delfen Contraceptive Foam"', Delfen
Contraceptive Cream"', Preceptin Contraceptive Gel"', and Encare Oval Sup
positoryt. Four different levels of the products were tested to determine if
dose-response curve~ could be obtained. The formulations were inserted by
the method described previously. The animals were bred immediately, ex
cept in the case of the suppository because the manufacturer recommends a
10-minute wait before coitus. This interval was observed. The animals were
separated immediately after coitus and the vaginal fluid was collected by en
tering a tuberculin syringe with 0.2 ml of physiologic saline into the vagina
until it reached the cervix. The saline was injected and suction was applied
with the syringe while slowly removing it from the vagina. The small amount
of saline proved useful in recovering ejaculated spermatozoa because the

·Ortho Pharmaceutical Corpol,llIon, Raritan. New Jcr~cy 08869 USA
tEaton-Mer7 Labs
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FIG. 24-2. Typical example of
a dose response curve
obtained with a test compound
placed vaginally before coitus
(see text for experimental
detail). Each point represents
the mean of six different
experiments.

fluid portion of the ejaculate of a primate is often very small (0.1 to 0.5 ml).
A drop of the collected fluid was immediately placed on a slide and ob
served for motility by counting 100-200 spermatozoa.

Significant individual variations were obtained. At a certain dose level (s a
preparation, one animal may show as much as a 60% higher sperm mo,,,,,]
than is seen in another animal. This is not surprising because the effect
iveness of a formulation depends on its distribution in the vagina, the vol
ume of the ejaculate, the sperm concentration, and possibly some other fac
tors. Therefore, the relative contracepti'"e potency of a formulation varies
with each coital event. The higher the dilution of the preparation, the great
er the variability. With an excess of formulation, at the higher dose levels,
such individual variations largeiy disappeared.

When the data of a group of animals were averaged, consistent results
were obtained, however. It was found that an average of six individual ex
periments produced repeatable results. This w~s tested by repeating the ex
periment at the same dose level several weeks later. Each time, almost exact
ly the same results were obtained. Additionally, a dose between two previous
dose levels was tested. This was performed three times with different prepa
rations, and each time the results fell almost exactly on the line connecting
the results at the other two dose levels. When the averaged data are plotted,
dose-response curves are obtained from which the relative activity of the
compounds can be calculated using the parallel-line assay (5). Besides the
compounds mentioned above, five others have been evaluated in a similar
fashion, each giving smooth dose-response curves. A typical example of such
a doae-response curve is shown in Figure 24-2. According to this, the stump
tailed macaque seems to be an excellent animal model to study the
postcoital spermicidal activity of vaginal formulations.

In vitro experiments with the formulations using a modification of the
Sander-Cramer test (11) showed that the primate spermatozoa (collected
from the stumptailed macaque by electroejaculation) were equally as SllS-
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ceptiblc as human spermatozoa to the spermicidal activity of DelfeTl Contra
ceptive Foam, Delfen Contraceptive Cream, and Preceptin Contraceptive
Gel. Interestingly, the formulatiOi. that required time to dissolve in the vagi
na, z.e., the Encare Oval Suppository. showed somc difference between its In

vztro spermicidal activity towards human and primate spermatozoa. To pro
duce the same decrcase in percent motility of the human spermatozoa as was
needed for the primate spermatozoa, approximately a tcn times higher con
centration of the Encare Oval preparation was required. It is possible that
the vehicle causes this differential effect.

The relative In vitro spermicidal potency of the preparations does not run
parallel with their postcoital effectiveness. For instance, a compound that
was less active than the Delfen Contraceptive Cream under in vztro condi
tions was more active in the postcoital experiments. Furthermore, in collabo
ration with Drs. N. Alexander (Oregon Primate Research Center, Beaverton,
Or-egon) and F. J. Trapani (Walla Walla, Washington), sixteen vaginal for
muiations prepared from natural substances were tested. All of these had
shown good spermicidal activity m :Jitro. However, in the postcoital test, only
a few of the natural preparations proved to be active spermicides. These re
sults emphasize the need for postcoital tests before beginning fertility exper
iments.

OTHER CONSIDERATIONS: NEW VAGINAL CONTRACEPTIVE
AGENTS

Presently avai!able vaginal contraceptives have a failure rate associated with
diffe:-.:-nt formulations (I). As describ~d in other chapters of this book, sever
al method~ can be used to decrease such a failure rate. All these methods
aim at imp:-oving the spermicidal activity of the agents or their method of
delivery. However, because of the nature of thc rcproductivc process. sper
micidal activity alone may never be sufficient to provide a high degree of
,=ontraceptive effectiveness. It would appear useful to incorporate agents into
the spermicidal preparations that work on an entirely different principle.

in a previous publication (2). we discussed the use of agents that prevent
the liquefaction of the seminal coagulum. A large number of spermatozoa
;>re often trapped in the coagulum, and if its liquefaction were interfered
with, penetration of these spermatozoa into the cervix would be prevented.
Additionally, this would allow more time for the spermicides to affect the
spermatozoa. Another agerlt that may be incorporated in a vaginal supposi
tory is one that alters the physical properties of the cervical mucus so that
sperm penetration is no longer possible or is severely deiayed. Neither
antiliquefaction nor anticervical mucus penetration agents are presently
available [or testing but it is important to consider and explore these re
search possibilities.

A third type of agent is one that, once bound to the spermatozoon. pre
vents its union with the female gamete (egg). Research in this area has
shown very encouraging results. Spermato;:oa, in order to pass through the
zona pellucida of the egg require the activity of acrosin, a proteinase located
in the sperm acrosome (16). In nonhuman primate specics. synthetic, low-
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molecular-weight acrosin inhibitor5 have been shown to prevent fertilization
when mixed with sperm or when placed in the vagina before coitus (15).

Recently performed experiments with synthetic acrosin inhibitors, using
the primate as an animal model, and employing the experimental fertility
test protocol described previously in this chapter, showed that one acrosin
inhibitor, p-nitrophenyl-p'-guanidino benzoate (NPGB), had high contracep
tive activity when applied vaginally (14). When mixed with K-Y jelly at con
centrations of 0.09 mg/ml, this compound was equally as effective as Delfen
Contraceptive Cream. Interestingly, another inhibitor, N-a-p-tosyl-L-lysine
chloromethylkctone (TLCK), which was a highly effective antifertility agent
when placed vaginally in the rabbit, had little contraceptive effect in the pri
mate. This illustrates the species differences that can occur when testing vag
inal preparations, and emphasizes the need for using an animal model that is
clo~ely related to man. Toxicity experiments in mice showed that the three
acrosin inhibitors tested, ~PGB, aminobenzamidine, and benzamidine, had
LD·,o values of, respectively, 180. 240. and 580 mg/kg. The toxic dose of
these compounds is betwepn 1.000 to 10,000 times greater than the dose at
which they ex~rt vaginal contraceptive activity; thi:> fact encourages the con
tinued study and development of these agents. Present efforts in our labora
tory are aimed at developing inhibitors that are speCIfic for acrosin.
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In recent years the limitations and adverse side effects of oral contraceptives
and IUDs have been well documented. Consequently, increased public and
research interests have been directed toward intravaginal chemical or me
chanical barrier contraceptive agents. To aid in the evaluation of intravaginal
contraceptive agents, a controlled in VIVO t.::sting technique has been devel
oped by investigators at the Masters and Johnson Institute. This technique is
designed to assess the contraceptive efficacy of intravaginal contraceptive
products under carefully controlled zn VlVO conditions. The proposed study
mode should be employed only after zn vitro testing of an intravaginal con
traceptive preduct has been completed, and before the product has been re
leased for testing in clinical settings.

Although zn vztro studies lead to valuable information about the spermicid
al capacity of chemical contraceptive agents, such testing approaches are lim
ited in the following ways: l) concentrations of the cO'1traceptive agent to
which spermatozoa are exposed are not always equivaient to concentrations
of the contraceptive material within the vagina; 2) assessment of interactions
between the microbiologic or biochemical environment of the vagina and the
contraceptive agent is difficult-these interactions may either reduce ~ffica

cy, produce a synergistic effect, or entail no alteration in efficac;/: and 3)
unique anatomic and mechanical aspects of in vivo contraceptive use that
may modify efficacy cannot be adequately evaluated by in Vitro metho.1s.

In vitro techniques are unsatisfactory for evaluation of mechanical b2rrier
methods designed for intravaginal contraceptive purposes. because laborato
ry techniques have been inadequate for replicating the varying degree~ of in
voluntary distention of the vaginal barrel occurring during sexual stimulation
(5).

Commonly used evaluation techniques sometimes overlook other impor
tant factors influencing contraceptive efficacy. For example, conducting stud
ies at different time intervals after the insertion of the contraceptive agent
into the vagina is vital, because in actual usage, the duration of time from
contraceptive insertion to intravaginal ejaculation varies considerably from
one couple to another as well as [or the same couple on different occasions.

256
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In such circumstances. the efficacy of the contraceptive pmduct is influenced
not only by the e:-_pected chemical effect of the agent on the intravaginal en
vironment, but also by alterations in intravaginal distribution of the contra
ceptive material due to changes in coital positioning, levels of sexual excita
tion (with consequent variations in degrees of vaginal vault expansion and
lubrication production), and redistribu'ion of contraceptive material occa
sioned by marked differences in penile thmsting patterns. Furthermore. be
cause in actual practice a couple may have coitus (and intravaginal ejacula
tion) more than once during a given time period, evaluation techniques must
also consider the effectiveness of a contraceptive method when seminal fluid
is introduced intravaginally two or more times within a specified time
interval.

IN VIVO MODEL

The first report of an In VIVO study of intravaginal chemical contracep
tives using artificial coital techniques was published in 1962 (1). Further re
ports followed in 1963 (2), and 1970 (3). The following is a description of
the controlled In VIVO testing technique used at the Masters and Johnson In
stitute.

SELECfION OF FEMALE STUDY SUBJECfS

Wom~:1 between the ages of 21 and 45 \~ ho have had tubal ligations are re
cruited as study SUbjects. Volunteers complete a screening questiollnaire
conlaining data about current and past medical history. menstrual cycle. con
traceptive use. and pregnancy. Each potential study subject listens to a tape
recording describing the purposes and investigative methods and procedures
of the project. method of payment, and risks of participation. A physician in
vestigator then mterviews the prospective participant and answers whatever
questions she may have. If the woman then gives her written informed con
sent to participation, she will proceed to the second phase of screening.

Each potential study subject undergoes a number of laboratory tests to de
termine general state of health. These include a complete blood count;
blood type, serologic test for syphilis; erythrocyte sedimentation rate;
20-channel chemistry screening profile (Technicon SMAC). including glu
cose, BUN. creatinine, sodium, potassiurn. chloride. uri: acid, calcium. inor
ganic phosphorus. iron. total protein. albumin. cholesterol, triglycerides.
total bilirubin. alkaline phosphatase, glutamate oxalacetate transaminase
(GOT), lactate dehydrogenase (LDH). glutamate pyruvate transaminase
(GPT) , creatine phosphokinase (CPK); thyroxine; serum estradiol and es
trone; serum testosterone; serum spf'rm-agglutinating antibody test; urinaly
sis; pregnancy test; vaginal culture; and vaginal cytology. Hormone determi
nations are done by radioimmunoassay methods; the sperm-agglutinating
antibody test is done by a modified Franklin-Dukes method.

Each prospective study subject undergoes a complete physical examina
tion. Women are excluded as study subjects for the following indications:
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1. Use of prescription medications on a regular basis
2. Current use of illicit drugs
3. Anemia (hematocrit below 33% or hemoglobin less than 12g%)
4. Endocrine disease: diabetes mellitus. thyroid dysfunction, other known

endocrine disorders
5. Hepatic or renal disease
6. Cardi0vascular disease
7. Vaginal infection
8. Amenorrhea or other significam menstrual disorders
9. Abnormal pap smear or dysfunctional vaginal cytology

In the selection of female study subjects. parous women are specifically in
cluded (along with nulliparous women), because in the parous woman, the
vaginal barrel generally is enlarged. which might cause intravaginal distribu
tion of a chemical contraceptive to be more problematic, and placement of a
mechanical barrier device to be less secure.

Each study involves a group of 15 female subjects. To insur~ a final group
of 15. and to protect against invalidation of study results. owing to incom
plete data, intercurrent health problems in a subject, or withdrawal of a sub
ject from the study. 20 women are initially recruited and evaluated.

SELECfiON OF MALE DONORS

Male donors. aged 18 to 35. are also recruited from the community. Donors
are screened for health problems by the use of a medical history question
naire, a physical examination. and a laboratory evaluation. The laboratory
screening includes a complete blood count, blood type, serologic test [or
syphilis, 20-channel chemistry screening profile. thyroxine. serum testoster
one, ~\rinalysis, and seminal fluid examination for sperm count, evaluation of
motility and morphology, and seminal fluid culture. Seminal fluid from do
nor~ is checked against serum from female study ~ubjects to be certain that
sperm-agglutinating antibody reactions do not occur.

Only donors with sperm counts of 40 million/ml or higher who have nc
current health problems are accepted as sperm donors. Additional critena
are evidence of fewer than 15% immotile sperm per ml ejacurate. less than
5% abnormal sperm forms. and a seminal fluid volume of not less than 2.5
m!. Cultures of specimens from the potential donor's urethra and seminal
fluid are obtained before he is admitted to the investigative program.

Purpose and details of the study are explained to the donor. and he is re
quired to give written informed consent. At least 30 male donors are select
ed for possible study participation.

OVULATORY CERVICAL MUCUS

The availability of ovulatory mucus is a necessary requirement for any clini
cal test of sperm penetration of cervical mucus. Theoretically. cervical mucus
is penetrable for approximately 3 days of each menstrual month. Tests are
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routinely scheduled for each study subject on only two days of a menstrual
month. In some woman. however. a number of months of observation are
necessary to determine individual variability in the timing of ovulation. Only
one test is conducted with each study subject in any 24-hr period.

Testing sperm penetration of cervical mucus is of little value unless ovula
tion has occurred. To ascertain this occurrence, the following techniques are
employed. Ovulation is anticipated from routine use of vaginal cytology. Pri
or to experiments. the cervical mums is checked for the spinnbarkeit phe
nomenon. After the 2-day testing period per each menstrual month has been
completed. blood is drawn to determine LH and serum progesterone levels.
If hormonal indications of ovulation are inconclusive or negative. the statis
tics from the particular testing period arc discarded.

METHODS

Each female study subject is tested on II occasions for each contraceptive
product evaluated. The first test is a physiologic Sims-Huhner test. during
which a seminal fluid specimen is injected intr, vaginally withc'at the prior in
sertion of any contraceptive agent. This test controls for the possible pres
ence of an intravaginal le~hal factor that would render meaningless the re
sults of contraceptive-use data (4). During this test. specimens are withdrawn
from the vagina and the external cervical os at I min. 5 min, 10 min, and 20
min, to ascertain the presence of spermatozoa and estimate the degree of
motility. The physiologic Sims-Huhner test is conducted only during an esti
mated period of ovulation.

The study subject is g,iven the contraceptive product apd the packaged
commercial literature describing its use and, after reading the instructions.
she inserts the contraceptive material intravaginally while in a supine posi
tion. The insertion technique is observed and :-ecorded by a paraprofessional
investigrttor. but no coaching or answering of questions is allowed. If the ma
t( ~i;>1 is incorrectly inserted, this is noted. but testing continues in a routine
II', .Der. Timing of the individual experimental episode begins as soon as
th:: p.oduct is inse rted. A semen specimen is mechanically injected into the
.. '':;1:' •• t specified t!lTIe intervals in a short series of spurts simulating ejacu-
.>.lvl.," 10 t:l\..lx)sition of semen sequentially in the vaginal cul-de-sac, in the

midvagiua. and tvwards tl:e vaginal outlet. Deposition of semen occurs at I
min, 5 min, 10 mia, IS min, 30 min. and 60 min after insertion of contracep
tive material (Table 25-1). Four additional experiments are conducted. In
two of these experiments the study subjects are insemmated in the female
superior coital \)osition because varied coital positions may influence distri
bution of the intl"avaginal contraceptive or the positions of a mechanical con
traceptive device as well as patterns of seminal fluid deposition. The first of
the female-superior depositions takes place at the 10 min interval, and the
second at the IS min interval. In the final two experiments, a second semen
specimen is utilized in each case to simulate repeated coitus and ejaculation.
The first specimen is injected at 10 min and the second specimen is injected
at 2 hr in one test and 6 hr in the other lest. By these measures the range of
contraceptive effectiveness can be more definitively determined.
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TABLE 25-1. Screening Schedule for
Intravaginal Testing of
Contraceptive Products

TIME INTERVALS FOR SEMINAL
FLUID DEPOSITIONS

(ROUTINE SCREENING)·

1 min 15 min
5 min 30 min

10 min 60 min

•Rve additional tests are performed
1) The initial Sims-Huhner test to insure

absence of vaginal lethal factor.
2) 10-min test with subject in female su

perior coital position
3; 15-mln test with subject in female su

perior coital position
4) Multiple seminal fluid depositions (10

min and 2 tlr)
5) Multiple seminal fluid depositions (10

min and 6 hr)

The ten tests of spermicidal efficacy 2nd the initial Sims-Huhner control
tcst total II specific investigative episodes per female study subject for each
contraceptive product evaluated. For each study subject and each test, an ex
perimental log is maiiltained. 0n each occasion, a pi e-experimental vaginal
smear is taken to check for the presence of spermatozoa, infection, or other
factors. Characteristics of the specific seminal fluid specimen to be used in
the test are recorded, including seminal fluid volume, sperm count, and esti
mated spenn motility (ratcd on a 4-point scale). Only seminal fluid produced
one hour or less before onset of lhe specific test episode is used.

Coitus is simulated by the use of dildoes for 3-4 minutes immediately be
fore intravaginal deposition of the seminal fluid specimen. With the I min
test only that amount of dildo usage is involved. The subject's attainment of
orgasm is noted.

When measuring results, three intravaginal specimens are withdrawn im
mediately after deposition of semen. These samples, taken from the cul-de
sac, transcervical area, and vaginal outlet, provide information as to continu
ing sperm motility and presence or absence of sperm clumping. Immediately
after the three vaginal samples have been obtained, a specimen also is taken
from the external cervical os. Vaginal specula have been specifically de
sigped that enhance exposure of the intravaginal area without significant dis
placement of the vaginal contents.

After each testing session, the study subject is interviewed by a female
professional staff member for subjective data. Included in the questions are
specific requests for personal interpretation of the aesthetic qualities of the
particular intravaginal contraceptive method tested. Following the testing ep
isode, thf' study subject undergoes a thorough douching routine after which
vagina! .smears are examined to check for sperm presence and the status of

•
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TABLE 25-2 Screening Schedule for
Intravaginal Testing of
Contraceptive Products

liME INTERVALS FOR SEMINAL FLUID
DEPOSITIONS

(IN-DEPTH PRODUCT EVALUATION)"

0.5 min 15 min
1 min 30 min
2 min 60 min
5 min 75 min
8 min 90 min

10 min 105 min
12 min 120 min

..Ave additional tests are performed
1) The initial Sims-Huhner test to insure

absence of vaginal lethal factor
2) 10-min test with subject in female su

penor coital position
3) 15-min test with subject in female su

perior cOital position
4) Multiple seminal fluid depositions (10

min and 2 hr)
5) Multiple seminal fluid depositions (10

min and 6 hr)

the contraceptive material. The study subject is not released until the vagina
has been thoroub'hly cleansed.

DATA ANALYSIS

Data analysis is routinely conducted using standard methods, induding chi
square testing, anaiysis of variance, and other suitable techniques.

IN-DEPTH SCREENING

The techniques described above have been d('~:gned to screen and compare
a multiplicity of intravaginal contraceptIve c;;en'Ls Yet another clinical appl:
cation exists. This type of w VIVO evaluat:\l! lec~r;;r;;'': is usc:' ,1 ,. fl~[\ ad
intravaginal contraceptive tc::hnique is in the Pi ('LC"S of development and
the developers want an in-depth study of product strengths and weaknesse~.

The in-depth study is conducted with stud} sub1ects recl'Uited, evaluated,
and controlled as described above. However, a more detailed schedule is
used '50 that the product may br

: evaluated in far greater depth (sec Table
25-2).

In addition, I hr and 6 hr tests are conducted using two sperm specimens,
and 10 min and 2 hr tests are conducted WIth the subject in the female-supe
rior coital position.
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SUMMARY

The current practice of releasing an intravaginal chemical or a mechanical
barrier contraceptive product to public consumption without cstabli~hing its
efficacy 11I VIVO should be reconsidered. Reasonably effective methods are
available to conduct such /II ,Iiva studies and if conducted routinely, they
would provide an additional dimensi')n of contraceptive protection for the
consumer.
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EFFECTIVENESS OF VAGINAL CONTRACEPTIVES: TERMINOLOGY

occurs because con t•• aceptor failed to usc the method
occurs bec;1use contraceptor used method incorrectly
occurs becal:se method did not protect against preg
nancy even though it was used carrenly

Contraceptors may become pregnant becau<.e they do not me theIr method,
became they use it incorrectly. 0: because tile method fails even thoug!' it is
used exactly accorJing to inst~lJctions. PregnanC1e~ that' occur for the first
two r'Casons arc considtred to re~ult from "patient failure, . while those that
occur for ,he third cause are comidered tv be due to "method faiiure," This
convent:onal terminology Clbout pregnancy can be rest~ied in the following
way:

Ps)'ch:Jfogzcal fudl' ":
Procedural fazlure.
PhYSlOlog1C failure:

Phase I and II testing of contraceptives gives some estimate of their potential
for preventing pregnancy, but the final measure of clinical effectiveness mus~

be obtained through clinical trials in whid. many couples use the method
over a penod of time. These studies also yield other data, including side ef
fects that may not have been app?rent in the prelIminary trials, as well 3'i

consumer acceptance of the method und~r investigation.
Studies of thi~ type may appear to be simple clinical experiments in which

a nUfl1ber of couples volunteer to use a particular contraceptive under close
supervisiOn of monitors, who record the number of subjects who become
pregnant, the types of side effects that occur, and the rea~ons why the partie
Jpants rna) decide to stop usip.g lile product. In fact, there are a number of
variables in the deSIgn and ~xecution of the study that may alter t~'e ol,tcome
of the investig·:lt;on. T:lese include the study popu!ation, the im ~sti6ational

staff, and the interaction betw~en the~e two groups. While the. t:" ~::t':tQ:" ,\r.

important in any clinical study. they are particularly significant in the e' .;.
tion of vaginal contraceptives. whose successful m~ depends heavily C:-. ~h"

compliance and motivation of the subjects involved.
This chapter will consider the ways in which th~~;c variables can combine

to influence the arparent efficacy of the vaginal method being investigated.
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In the ca~e of the barner methods. it may be difficult to differentiate be
tween a procedural failure and the oth<>r types, but it is an important distinc
tion. Poor motivation may lead t.) ir::fl! 'Iper usc. but it can result from inad
equate instruction by clinic or office pcsonnel or from inadequate package
inserts.

Theoretical-effectiveness rp~ers to the pregnancy rate obtained for those par
ticipants in a stu,jy who ...h-ays use the method correctly. I.e., only those
pregnancies due to method Lulure are counted. This measurement reflects
the biological effectiv,~r1ess ,)/' the O{ thod. Use-e.fJedlVeness refers to the over-
all pregnancy rate. including pre' ncies from all (auses.

Theoretical- anc; l:~'e-effecc;ver,::,s are ici"ntical for tubal sterilization. thev
are sie,LCJr for th,)\e C01lu'aCe!"t1v': methods that require little or no motiv;
tion for the contrac('~. - f) "" S",. Q,' ,dly. such as the IUD, but in the case
ot \'2.ginal conLa.::(.. )~i .. ,- '",- " large disparity betwc:en theoretical-
dnd use-effectiv('r:"... '" .m vary depending on ti~e way studies
are planned and ,:0', I ",1' ' ; JW:'1~' discussion will deal with some of
the factors th?t '. .l" '; .\1,' e' " ;;,it~ cf a clinical trial and 'hat should be
considerec when c,','[d "_ft .etcJ or f.,udies are designed.

STuOY S:JBj}"CT~

, . oups -ire mV(I:\i';" in the c' 'lduct of a clinical trial. the study subjects
, " ;, inve5rigator'..: ~I.lff. The " \ men participating m contraceptive trials

.ally must b~ within lhe reproductive age group. must be sexually ac
,i- proven fertility. and have normal menses. The~e criteria are used to

" ' !', rhat the participants arc capable of becoming pregnant and are regu
:".:y c)o '}osed to the nsk of pregnancy. Within these guidelines theie is still
co:.~iderable I<>eway for ~clccticn by the investigator. and the selection pro
cess can influence the outcome of the study.

SELECfION OF SUBJEcrS

There is relatively little information about the performance of nulligravid
women in prospective studies of vaginal contl'aceptives. One could speculate
that the pregn;lncy rate would be high because the group would cootam
many young women in their early reproductive ve"rs who might lack the mo
tivation to use a vaginal method successfully. and. in general. contraceptive
failure rates are higher for younger women (10. II} _On the other hand. the
group would also include women in thell' twenties and early thirties who
have conscientiously avoided pregnancy in order to continue their education
or pursue a career and who would tend to be careful contraceptors. in addi
tion to the variable of motivation. there may be biologIC differences between
nulligravid women and those who have been pregnant that may cause them
to have a high or low rate of failure while using a barrier method,

The error incurred by using sub,iects of unp~oven fertility would depend
on the incidence of umuspected infertility in the group selected. There can
be a similar type of error even 111 the population of women with "proven"
fertililY. l)ecduse this criterion means only that the indIvidual !lad a pregnancy
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sometime in the past, but not that the individual or her partner are fertile at
the time of the st'ldy. Some of the women may have become infertile in the
time between their last pregnancy and their enrollment in the investigation.
Generally no inquiries are made about the fertility of the male partner, who
may also have had a decline in fertility or may not be the person who fa
thered the subject's last child.

Nulligravid women should be included in clinical contraceptive trails. The
potential subjects em be screened to eliminate those with a probable cause
of infertility, such as a history of severe salpingitis or oligomellorrhea. If the
study were large enough, the ddta for this subgroup could be analyzed sepa
rately in addition to including them with those of the total study population.

EXPERIEN(..E WITH THE METHOD

A study of a barrier method could be biased if a large number of the pa
tient,> had used the same or a similar method for a substantial period of
time. The group would be ~reselee:ted for successful users because those
who had become pregnant .:ould have b<?en previously eliminated from the
population. The removal of the careless users would improve the use-effec
tiveness of the method. but if this were the only factor involved. one might
correctly interpret tbe data. The major error would be that many of the ear
ly physiologic failures would also be screen<?d out. which would lead to an
apparent improvement in the theoretical-efTectivenes~of the product under
studv.
S~me con~ideration must be given to prevlOu~ users both in patient selec

tion and in data 1I1tcrpretallon. This is particularly important if the product
being studied is one that is already on the market. Excellent results would
be expected if all of the study subjects had used the product for a lon.g time
before they enrolled in the clinical trial. The study design may mclude the
contraceptive history of the study population. but this information i., not
usually taken into account 10 the interpretation of the data.

MOTIVATIONAL FACTORS

Molivallon is an Important factor for the ~uccessful use of a vaginal method
of contraceptIOn. If the ~tudy population contaim a large proportion of
women who arc poorly motivated. there will be a high failure rate. This
',,"ould not only d~crea~e the use-effectIVeness rale. but it could also change
the apparent theoretical-effectivene~srate. because it is not aiway~ possible
to distingui.<h between phYSIOlogic and other types of failures.

It is pOSSible to 1l1troduce some bia~ \\ ith the selection methods. There is
a natural tendency to recruit subjects who seem reliable and conscienllous.
because thev are more likeh to contmue in a studv and not be lost to follow
up. These s~bjects may alsc; be hlOrc apt to usc the r,1ethod tOfrectly.

Another (actor is the subjects' plan for ft.;ture pregnancies. Those couples
trying to space. or delay. a pregnane.yare mOl e likely to have a contracepllve
failure than those attemptmg to prevent further chlldbearmg (lO. 11). al-
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though this may be influenced by oth~r variables, such as ag-e and the length
of time the subjects have usen their clJntraceptive method (12). The study
design should provide some information about the contraceptor's plans for
future pregnancies. The obviously casual user woulG be consid' d un
reliable and probably would no~ be enrolled, but some guide to the motiva
tion of those who do partiCIpate may be useful in interpreting the results of
the study.

INTERACTION BETWEEN RESEARCH STAFF AND PATIENTS

The conduct of clinical studies may be significantly affected by four factors:
l) the attitude of the staff members toward the contraceptive product; 2) the
care they use in instructing the ~ubject~; 3) their attitude toward the study
population; and 4) the attention they give to ~he follow-up of the participants.

ATTITUDE OF STAFF TOW \RD THE PRODUCf

The staff n,ust convey confidence in the method while being fran~ in ex
plaining that the effectiveness of the product depends on how carefully the
subject follows instructic-ns. If patients do w>t helve faith in the method, they
may use a second contraceptive without informing the siaff, or they may not
be willing to exert the necessary effort to use a product that they consider to
be rdatively ineffective. Women may stop using a vaginal method -.:ffectively
when they learn that some of their friends have become pregnant while us
ing the same product. The patlc'"lt should have :~me concept of t:leoretical
and use-effectiveness and should have enough rapport with the clinic staff to
consult with them about any doubts they rna" have about the preparation
they are usmg.

INSTRUCfIONS IN THE USE OF THE METHOD

Success or failure can del.lend on how carefully and thoroughly the staff in
structs the patients in the use of the method. This is particularly important
when the subject has not previously used a vaginal contr.ceptive. A con
traceptor who has little understanding of the physiology and anatomy of the
reproductive tract can easily misunderstand instructions unless they are ex
plicit. The staff 5hould use audIOvisual materials and let the patient practice
using the produc on an anatomic model and. if feasible. <llso on herself.
Supplemental written instr'..letlOns are also useful in the event that the sub
je.::t forgets any details and is embarrassed or neglects to ask about them at a
later time. If the method invohes a device, the patient should ins."rt it under
supervision and a physician or nurse clinician should verify that the device
was properly positioned, as is c:.lstomary in many settings when a women is
fitted with a diaphragm (3).

T:lose experier-:ed m clinical research with contraceptives are aware of lto

spectrum of misunderstanding that can occur. Patient's errors range from
the humorous to the bizarre, but unfortunately they may result in an un
wanted pregnancy.
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FOLLOW-UP

Rapport between patients and S~d1f depenGs not oni~ upon the initial contact
but also on the continuing care provided oy the r.ledical facility and how
well the staff maini:ain.; contact with the contraceptors. Frequent contact,
particularly in the early phases of the study, may help to maintain the moti
vation of some su~iects and reinforce the proper :.Jse 01 the product (2, 5). If
the staff is indifferent or antagonistic to the subjects' questions, problems, or
need for reassurance, the subject may lose c0nfidence in the method and ei
ther stop using it, use it less eF.ectively, or stop returning to the clinic with
questions that arise.

INTERPRETATION OF THE RESULTS OF CLINICAL STUDIES

Clinical effectiveness studies should provide some measure of the theoreti
cal- and ust::-effectiveness of a method and some information about how well
the product may prever.t pregnancy when it is used by thE' general public
rather than the study group. Given the variables associated wi,il clinical tri
als, however, there are numerous problems and questions about the inter
pretation of study results.

One problem is how to interpret the wide fcmge of pregnancy rates ob
tained from different studies in which the same type of product is evaluated.
For example, pregnancy rates ranging from 1.8 to 38.7 have been reported
for a contraceptive foam (3) and from 1.9 to 28.9 for the diaphragm (8).
There are similar variations for other barrier metnods including the condom
(l, 6). Different patient populations are probably the major cause of the
variable results, although all the other factors described can contribute to
the outcome of the investigations. For any of these studies, the overall re
sults obtained reflect the efficacy of the product as used by a particular pa
tient population under the conditions of the investigation.

A further questi0n is, should an attempt be made to determine theoretical
effectiveness in addition to use-effectiveness, and can this value be deter
mined? The theOl·~tical effect: eness should take lOto account onIv those
pregnancies that result fron: a physiologIC failure of the method. Si~ce it is
not always possible to distinguish betw-::en physiologic and other types of
failures, the value obtamed for theoretical-efTectiv,~nessis only ;m approxi
mation. Even so, it can be a guide to the efficacy that can be expected under
the best condltiom. of use. The most effective use of the data prfsently avail
able is to es~ablish a range of effectiveness that informs the c;:,mumer ab')ut
the result~ !ha' 'nay be expected when a method i:. used correctly with c ~ry

episodt:: of coitus. in comparison to the outcome th"t can occur if the mt th
od is used carel~sslv or inconsistentlv.

It IS also difticult" to determine th~ rf'lntlVe effectiveness of different vab:~.,1
contrac~ptives because most studies have been done by independent investi
gators using diffe:-ent study populations and settings. It is not accurate to
compare the results, becau~e vanations between centers, as determined by
existmg studies of the same product, would obscure any differences between
products. This problem IS not unique to the study of vaginal contraceptives.
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Similar difficulties exist in dealing with oral contraceptives, as ;toted by
Goldzieher and Rice-Wray (7), and the IUD as discussed by Mishell (9).

Ideally, to avoid the variations inherent in separate studies, products
should be compared by distributing them randomly to the same patient pop
!I1ation under the supervision of the same staff of investigators. This could
he difficult to achieve with vaginal contraceptives if the product:; were dis
similar. Patients may not object to the random assignment of two similar
products, z.e., two kinds of oral contraceptives or IUDs or even foams, but
they may be less inclined to accept a randomly assigned diaphragm versus a
vaginal cream, because the methods are so different. It would also be diffi
cult to compare a new type of vaginal contracl?rtive with a "standard" prod
uct, such as foam because, while many women may be willing to accept a
new and presuma~)ly "better" contractptive, not many would volunteer if
they might receive a product that is already available to them, possibly with
out cost, at a local clinic or even commerciallv available without the incom'e
nience of a medical examination and clinic schedule.

The problems of comparing data from different studies become exaggerat
ed if one attempts to use information from clinical studie:; to predict rhe effi
cacy of a vaginal contraceptive when the product is eventually marketed. The
relatively controlled environment of the clinical investigation is lost and re
sults are not likely to be as good as those achieved in clinical trials. In t ~

'ase of prescription products, the clinician may not be as selective as the in
vestigator in prescribing the method or as careful as the research staff in in
structing patients in product use and sustaining motivation of the study sub
jects. Worse results can be predicted for non-prescription products, because
users may net be motivated enough to use the method well, and the
consumer must rely on the package insert for instructIOns which may not be
complete or clear enough to assure correct use. In both instances, better pa
tient education by clinicians and clinic staffs, and package inserts that are
more simply and clearly written could improve the effectiveness of both pre
scription and over-the-cou.lter vaginal contraceptives.

DISCUSSION

Clinical studies are necessary to evaluate new methods of contraception.
They cannot be supplanted by zn vztro laboratory ~xperiments or animal
studies that jimulate conditions in the human female reproductive tract at
the time of coitus. In considering the design of new vaginal contraceptives, it
is important to recognize the ways in which a method can fail to prevent
pregnancy in clinical use. T1-}e types of failures have been divided into three
rather than the usual two C?tegories of patient and method failures, even
thaugh ~hey may, at times. be very difficult to differentiate. One e'11phasis in
developing new vaginal methods has been to devise a method that will avert
some psychological failures because the product can be placed in the vagina
well before its anticipated need (4). A product that could be used indepen
dent of coitus would also prevent some procedural failures because it could be
inserted at leisure rather than in the moment .:>f need when the user is more
apt to be hasty and careless. Other procedural failures could be eliminated
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by more explicit instructions and better consumer education. In addition, a
well-designed method might compensate fer some patient error in place
ment and also effect a reduction in procedural failures. Until now little con
sideration has been given to the influence of the method itself on the out
come of the clinical trial, but a product that is simple and convenient to use,
that may be inserted well in advance of coitus so as to allow for some
inexpertise in insertion. should provide better clinical results than a product
that did not have these attributes.

Despite their drawbacks and the fact that they have not always been con
ducted under ideal conditions, clinical studies of vaginal contraceptives have
been valuable. Reports of such studies should include details about patient
selection, methods of instruction, and follow-up. Both the health profession
al and the consumer will be misled if t:le study subjects are instructed to use
their method every night, whether Jr not they plan to have intercourse. or if
they are advised to use a double dose of spermicide. and these facts are not
includeci in the professional or consumer literature. Clinical studies. perhaps
of improved aesign, will continue to be a mainstay of contraceptive research.
It is important to appreciate the weaknesses of these studies bowever, and to
keep their r-:sults in perspective.
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As newer and more efficacious \ aginal contraceptives are developed. they
must be monitored for side effects. ImmedIate adverse reactiom. to these
contraceptives will probably become apparent during the early dinIcal trials.
particularly if these immeolate effects occur at a hIgh mCldence. Of greater
concern, and more difficult to detect. are adverse effects which occur onlv
after long-term or chronic usage; are delayed in appearance; and occur ;t
low fr.?qucncies. If these three conditIOns hold. such adverse etTects ma~ in
deed be difficult to detect unless an organized system is in place to permit
their discoverv.

Several epidemiologic strategies may be used to monitor and detect ad
verse reactions due to ingestion of a pill or use of a vaginal contraceptive.
These strategIes are discussed in thIS chapter (8).

STRA'fEGIES TO DETECT ADVERSE REACTiONS TO VAGINAL
CONTRACEPTIVES

THE CONTROLLED CLINICAL TRIAL

During Phase III studies of vaginal cnntraceptives, c1imcal t,ials wilJ be car
ried out to assess their efficacy and toxicity. Usually thf'se clmical trials in
volve seven hundred to several thousand subjects ~ut, in the -:ase of a topi
cally applied contraceptive, they would probably be much larger. An adverse
effect that occurs in the order of 111000 women/year and appears immedi
ately might be detected with these early clinical trials. If the etdverse effect
mimics a veri common disease such as vagimtis, however, it may be ')b-

-Th" work wa~ ~upp0rled In p,Jrl b) The Ch.lrle' A. D.lna Foundation. Inc.
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scured, as it has no peculiar manif'.:station. If the clinical trials are con
trolled, the relationship to the use of the contraceptive may reveal itself.
Thus the importance of a control group in clinical trials is illustrated.

COHORT STULlES

Cohort is the term used by epidemiologists to describe a group of persons
who are follewed forward in time (1). Cohort studies of vaginal contracep
ti\es would compare users of these contraceptives to nonusers or to those
persons who choose some other method of contraceJ.-tion. The difference
betwef'il a cohort studv and a randomized contr0lled trial is the inabilitv of
the investigator to randoP1ly allocate to anyone group persons entering'the
study. The cohort approach is not ~3 powerful as the expenmental method
because the differences that are observed in the users as contrasted to the
nonusers mav be due to a varietv of seleuion factors. Another difficultv is at
trition due t~ members of a coi~ort movir:g out of the area, changing' to an
other form of contraception or discontll1uing it. rlrapping out of the study.
and so on. Furthermore, cohl-.n siudies are expen~lve and time consuming.

Cohort studies permit the- evaluation of a whole range and variety of pos
sible adverse and beneficiai effects. the possible discovery of delayed effects,
and the calculation of an incidence rate or absolute measure of risk (as con
trasted to the relative risk calculation which is usually the only one possible
in the next research strategy, the case-control method).

CASE CONTROL STUDIES

The case control method IS the re~earch strategy best suited ~o ehoting thc
possible relationship of a rare illne~s to drug exposure (5). 1n the case of
vaginal contraceptives. if it were suspected that a vagmal tumor ~a rare type
of tumor in younger women), had been caused by certain agents, medical re
cords of these women could be collected and any past exposure to vaginal
contraceptives compared to that of a suitable comparison or control group.
The case-control method, therefore. starts by locating persons with the dis
ease of interest and searching the patient's history to determine if exposure
to the suspected agent is more common among these patients than in a
comparison group. It requires initial suspicion that the contraceptive may
cause a particular illness; the first clue is usually arrived at by reports from
astute clinicians.

Like the cohort method, tl1e case-control strategy is observational and
nonexperimental, and therefore interpretation, bias. and confounding can be
troublesome factors. Nevertheless, it has been useful in elucidating the ad
verse effects of oral contraceptives such as phlebitis or pulmonary embolism
and it is inexpensive, rapid. and possibly the only method reasible when one
is studying very rare adverse effects.

ROUTINE CASE-CONTROL SURVEILLANCE

A new method of monitonng adverse effects heiS been pIOneered by mem
bers of the Boston Drug Epidemi010gy Unit of the Boston Universit~, Medi
cal Center (BDEU) (7). [hese investigator~ regularly interview persons who
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enter ho~pitals in various parts of the United States and Europe to obtain
drug histories using a detailed ~~andardiled questionnaire. When the data
file becomes large. a~sociallom between diseases and past drug usage may
be revealed. Thi~ svstem ha~ additional versatilitv in that if an adverse eflect
is ~uspected. an (l(! hOI C<l~e-control study ca'l tl~en be rapidly mounted be
cause the interviewers are Il1 the field and can simply give high priority to
finding and interviewing patients wha are aamitled to hospitab with illneso;e~

that are suspected to be related to a particular drug expost.>re. For example.
if vaginal cancer were thought to be due to the long-term use of vaginal con
tracepllves. the Il1tervlewers in the vanous hospltab couid quickly begll1 col
lectirlg ~uch case~. Furthermore. If a new contraceptive were to become vcry
popular ~hortly after being marketed. patient~ suffering adverse effects
\\ould begin to enter ho~pitab and their LOi1ditlOns \"ould po~~ibly be: picked
up under this routine ~urveillance sy~tem. It is important to note that if the
adverse reaction doe~ nol lead to hmpitalil'dllon. this ~ystem will probabl)
fail to ident;(~ It.

SURVEILLANCE 5YSTEMS IN AMBULATORY CARE SETTINGS

It I~ theoretically possible to develop a sun'CllIance ~ystem for adverse reac
tiom that occur in outpatient ~eltings (and this I11clude~ reactions to vaginal
contraceptives that ma) b~' troublc~ome but may 1/01 lead to ho~pnahl.atlOn):

in practICe. however. such ~y~tems have not (imctlOned well. Phy~icians 111

l.lrge group practICes have the potenllal cdpabihty Qt' linking diagnose~ to
pa~t drug expo~ure" but. pre"entl). data linkage "ystems to accomphsh thi~

are not eflectlvely operating III the United State~. Large group practice~ arc
momtored m thi~ hlshion III the United Kl11gdom as a pan of a lCasibIlity
stud\'. and ambulaton care surveIllance ~\~temo; have been estabhshed and
I.est~d in Sweden. A s'tud) in ,l large group prartlce in the USA ha~ recently
reported on the relationshIp o( utenn~ cancer to estrogens (3).

CONGENITAL MALFORMATION AND CANCER REGISTRIES

Should vaginal contracepti\'e~ increa~e the illcidence of congemtal malforma
tions in women sho become pregnant while u~ing them. or lcdd to particu
lar tumor~ among tho~e expo~ed. registries which co!iect record~ of such
mallormallons ,md tumor~ can ~omelllnes be llsed d~ a ~ource of (a~es that
can later be re\le\\ed. and the patienb intervie\\ed. to a~certal11 drug expo
sure. This is a valuable source of case~ (JI' the ca~e-control or retro"peetive
method. Congenllal mallormatlon regi~trie~ nO\\ exi~t in the United St,ne~.

United Kingdom. and Finland. a~ well a" 111 other countne~. In the tinned
State~. tumor regl~trie~ that have been u~dul in linklllg drug expo~ure to
~ub~equent carKer" are located 111 Connecticut. t\ew York State. California.
and other "tate~ (~).

THE QUESTION OF NUMBERS

In choo~ing between the cohort and c.l"e-control re"earch ~trategle". ,Ill lIn

portant f~'ctor to con~ider I~ the number of "ubJecb needed 111 (:ach 01 the
two ~lUdy d('~lgm
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TABLE 27-1. Number of Subject: Needed to Detect a Relative Risk of 3.0 wit:' c:rror Rates a =
0.05 (Two-Sided) and /3 .= 0.20 (One-Sided) Using the Cohort Study Design and
the Case-Control Study Denlgn

DISEASE INCIDENCE MWNG
NON·EXPOSED INDIVIDUALS

9
55

62
55

767
55

7823
55

0.001 0.01 010 0.30

7823 767 62 9
803 803 803 803

7823 76"' 62 9
99 99 99 S!1

Cohort
Case-Control

STUDY DESIGN

0.30

0.10

001
Cohort

Case-Control-------
COl1Ort

Case-Control
Drug Exposure
Rate in Target

Population

For both study designs, the sample size depehds upor. the lowest relative
risk that the investigators consider important to detect as well as the chosen
error rates, a and /3; a signifie~ the chance of obtaining a statistically signifi
cant estimate of relative risk when there is no association between exposure
and disease; /3 signifies the chance of not detecting such an a sociation when
one does indeed exist. The sample size increases as the sElallest important
relative risk decreases and also increases as the error rates, a and [3, de
crease. Thus, more observations are needed to detect a smaller increase in
risk or to have greater confidence in our inferences. The sample size for a
cohort study also depends upon the incidence of the disease under study in
nonexposed individuals during the period of follow up; the sample size in
creases as this incidence of disease decreases.* The sample size for a case
control study depends upon the rate of exposure to the suspectei drug dur
ing the period of interest in nondlSeased illdividuais (usually estimated by tile
overall exposure rate in the target population); the sample size inn~ases as
this exposure rate decreases.*

Table 27-1 shows the number of subjects needed in each study group in
order to detect a relative risk of 3.0 with error rates a = 0.05 (two-sided)
and /3 = 0.20 (one-sided) (6). The initial sample size needed for a cohort
study will actually be larger than that tabulated due to loss to follow-up dur
ing the study period. Generally, the cohort design is to be preferred when
the incidence of disease is high among nonexposed individuals but exposure
to the drug is rare, while the case-control design is to be p: cferred when the
incidence of disease is low but exposure to the drug in the target population
is common.

For both research strategies, two additional factors should be considered
in the determination of sample size. A larger sample is needed to look be
yond an overall association, e.g., to detect increased risk of disease associated
with exposure in particular subgroups of the target population, to detect in
creased risk of a particular type or severity of the disease associated with ex
posure, or to detect increased risk of disease associated with a particular type
or level of exposure. Seco'1d, the tabulated sample sizes do not take into

*This relationshIp holas over ranges of low rates.
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account paIred matching of individuals in the two study ;:;roups. Such match
ing tends to increase the effiCIency of the study design and decrease the nec
essary sample size. It is exttTmcly difficult. however. to include the dIect of
the ma,ching in the sample sIze calculations before the study is conducted.
so that a sample silC which disregards the matching is usually used as a con
servative guideline.

To sum up. the case-control research strategy is usually chosen in the in
vestigation of a rare disease thought to occur in association with a drug. The
cohort method is often feasible if there is a high incidence of the disease
thought to be associated with the drug. For example. rhloramphenicol caus
es apiastic anemia in about I of every 60.000 persons who take it. A cohort
study would have to be impracticall} large to detect this risk whereas a case
control study (where person~; with aplastic anemia were interviewed and
their drug histories sought). would be of a reasonable size and answer the
question. Conversely. a cohort study of a rash associated with ampiciliin.
which occurs in about one ia five pen,ons exposed to thIS drug. would be
feasible and the method of choice ~ince the incidence is so high.

CONCLU.5ION

The monitoring and surveillance of vaginal contr<Jceptives for possible ad
verse effects should continue after the contraceptives have been marketed.
A variety of monitoring strategie~ ha.. e been outlined in this presentation.
Health professionals should realize the importance of such systems.

Dr. Kenneth Ryan of Harvard Medical School. in writing about oral con
traceptives. recently observed (-4):

In the rcalm of human re<.;e.lrch. epldenllologlC studies wIll prob.lbl~ play an
1tlcrea~ingl~ Important nIle III repr,>ductlye medlCme. The po~~ible benefib
.u:d r:',ks of dIflcrent drug' and synthetIc hormone~ can only be determined
through long-term \\ ell.orgal1l7ed ~tudles of the effect~ of these a~ents on hu
man populatlom. Thl' ha' been demomtratecl m the past; Engh~h pl.y~iClam

were able to gather mf()rm3tIon on the efTecb of the birth contrnl pili much
f;l~ter than were re~ear(her, III the United States. because England's natronal
he.llth m~Ut ance prograll1 and record keep109 facihtated the colleclloT! of the
nece~~ar~ mformatlon At pre'ent. much more re~earch I~ devoted 10 gettlllg d

drug on the market lh,m to 1'0II0\\ ing the effects of that drug once It elller~

public me. Thl~ unbal.lI1ced 'lluatlon mu~t certainl~ change.

It woulJ be unfortunate if we did not learn from the example of the oral
contraceptives. and thereby fail to have surveillance systems in place If and
when vaginal contraceptives become more widely used.
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An Agenda for Vaginal
Contraceptive :>evelopment

RICHARD j. DERMAN

At present there is n.:> single agenda for vaginal contraceptive development.
That one is needed, however, is demonstrated by the distinct and opposing
needs expressed by consumers. On the one hand consumers are demanding
new, safe, and effective vagina~ contraceptives; on the other hand, these
same consumers are calling for ~tringent and rigorous government regula
tions for new contraceptive products, to insure theic absolute safety and ef
fectivenes~. The situation is compounded by the growing awarenes~ of ma
jor side effects attributed to systemic hormonal preparation'i and to the IUD
and concern that pharmaceutical industry spokesmen and m<:,dical practitio
ners are not being candid about tl-te problems associated with presently
available .:ont: aceptives-pan.icularly with regard to side effects, pregnancy
rates, and potential long-term complications.

All the potential new products, some of which may soon become available
as well as those presently on the market, are designed to protect against
unwanted pregnancy in one of two ways: by creating a physical barrier that
prevents the entrance of spermatozoa to the cervical canal and/or by provid
ing d direct action on the ~perm-eltherkilling or immobilizing them. Is it
realistic, therefore. to anticipate increased method-effectiveness with new
product forms?

A review of the vagmal contraceptive literature r~garding effectiveness
claims pi ovides little assistance in the selection of a specific product or even
a product category. The FDA position that "there is fragmentary evidence
that foam preparatiom are somewhat more effective than the others" rna) be
correct, or may simply reflect our longer experience with this type of prepa
ration (4).

Th(~ FDA has approved only three chemical agents in Class I as bemg
both safe and effective; all are rl.:>nionic surfactants and, despite complete in
activation of sperm zn VI/ro, all products containing the active ingredients
have been associated with pregnancy rates varying from less than 2% to
30% (6). It is no wonder that climcians are often reticent to prescribe vagi
nal contraceptives. Disregarding ecoliomic motives, clinicians tend to pre
st.:ribe medications almost solely on the basis of their eHicacy, I.e., so much
antibiotic per kilogram of body weight to adequately eliminate a giH:n or
ganism and elicit a therapeutic response. I~ is frequently stated that reporte;
ciinical trials, for a variety ')f reasons, do no~ ~ermit efficacy or C\lmparisoll
claim~.

2ii
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This may imply that any new product contammg ingredients already
deemed safe and effective may enter the marketplace on the basis of compa
rability with previously approved product formulations. without first under
going carefully controlled clinical trials. If this situation continues. it proba
bly represents no advantage to the consumer. It has already become evident
that product sales are a reflection of marketing dollars spent rather than of
consumer awareness of use-effectiveness data.

Restrictive labeling shoulJ stimulate pharmaceutical companies to re
assess their present products, and to collect carefully monitored prospective
clinical data utilizing the life-table approach. If the protocols are consistent
with FDA recommendations, data on method-etfectiveness and use-effec
tiveness may be translated into claims which would be consistent with FDA
requirements. and might even permit the manufacturer to suggest pro
duct superiority. At the same time it would be appropriate for a government
agency or a foundation to support similar trials comparing pl'oduct catego
ries. In this way the consumer and the provider can be assured of an in
formed choice in the selection of a vaginal contraceptive.

Investigations of presently marketed products may lead to their approval
for othel indications besides contraception. The in vltro gonococcocidal activ
ity of nonoxynol 9 is well known (3); whether this fonnulation carries full or
only partial protection against certain forms of sexually transmitted dis
eases (STD) in the in VlVO state requires clinical trials that are ethically diffi
cult to construct in a prospective manner. The four-fold to seven-fol<l rela
tive risk of pelvic inflammatory disease associated with IUD use (1). coupled
with the endemic state of gonorrhea. should stimulate the Center for Disease
Control, the U.S. Department of Health. Education. and Welfare, and private
industry to t2.ke a closer look at available produci.s WIth the potential for pro
tection again<;t these conditions. Both zn VlVO and zn VItro testing against the
Chlamydia organism may be more socially acceptable. as this condition pres
ently accounts for more nonspecific urethritis and perhaps cervicitis than the
gonococcus (2). In addition Singh. Po~tic. and Cutler have demonstrated in
activation of the virucidal effect of type 2 Herpes virus utilizing a 10% solu
tion of two different chemical contraceptives. It has been reported that a
number of viruses including herpes are inactivated by benzalkonium chloride
and related quarternary ammonium germicides. There has been recent dis
cussion at the FDA as to potential systemic toxicity of these compounds. In
light of new evidence as to the therapeutic benefits of quarternary ammoni
um germicides. additional studies may be in order before urging manufactur
ers to alter their present formulations (5).

Recently. Wright. Vessey et al (7) corroborated other reports of a decreas
ed incidence of dysplasia and neoplasia among diaphragm users as com
pared to a controlled population. The study indicated that even if one adjusts
for age at first coitus and frequency of intercourse. as well as for mul
tiple partners, the protective ratio for barrier methods appears to approach
an order of four.

Recently a decline has been seen in the United States in the number of
new acceptors of oral contraception or the IUD. This decline will most likely
continue if additional serious risks are established for these methods of con
traception. A number of commercial and research organizations are predict-
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ing that just such a decline in use will, in fact, occur. Recognizing this, inves
tigations imo new product forms are proceeding rapidly. Whether it is a
chemical that alters cervical mucus or sperm capacitation or an impregnated
barrier with potential for high rates of effectiveness, each approach will re
quire FDA te~ting. The following steps are proposed as essential to an effec
tive evaluation.

In vztro tests should be designed to support claims for the mode of action
of a given contraceptive agent. Where appropriate, testing for the penetra
tion of sperm through cervical wucus at midcycle should be performed. Bo
vine cervical mucus might be substituted for human. The In vztro testing for
spermicidal activity can utilize any of the five standard tests available which
prove rapid sperm immobilization. The vehicle providing the spermicide
must also be evaluated because placement, dispersion, melting time, and du
ration-of-action all relate to method-effectiveness.

Many products now marketed have such data available. It is with In VIVO

testing that stringent requirements are proposed; initially with animal mod
els and finally through testing of effectiveness in humans. While admittedly
selection of animal models is imperfect and not totally agreed upon, the use
of rabbits. sheep, and primates holds considerable promise.

For effectiveness claims to be proven in the human, clinical trials must
employ sufficient numbers of patients to provide statistically acceptable data.
These overall proposed requirements are not unlike those for a new ethical
pharmaceutical. The~e trials comprise four phases, beginning with phase I,
or :.hort-term tolerance studies. in which the product is employed on a rising
dose scale for at least 10 days in 10-20 subjects. Careful assessment of local
and general reactions must be made prior to initiation of the next phase of
testing. During phase I, postcoital studies should be included.

Phase II trials must be carried out in recommended dosage forms for 6
mo to determine short-term effectiveness prior to initiating broader-based
trials. At this level, at lea~t 50 patients must complete the testing period with
strict .tdherence to the predetermined protocol.

Assuming that the preliminary data a!=>pear promising, phase III trials will
then continue over a period of one additional year with recruitment of at
least 1000 patients to insure completion at one year of 200. The results over
the 18-mo period, assuming the trials are conducted properly, may be trans
lated into method-effectiveness claims. If use-effectiveness data are desired,
phase IV activity or postmarketing data must be monitored and accurately
reported.

What we are witnessing is the establishment of requirements calling for a
minimum of 2 yr at the clinical testing level with expenditures of approxi
mately one million dollars for each dosage form or change in formulation.
Given this fact the number of new entries into the field will surelv decrease.

Perhaps the most important factor in new product acceptanc~ is how the
consumer responds to the product. Even if a safe and effective vaginal meth
od were developed consumer acceptance would not be assured. Consumer
market research should be initiated by pharmaceutical companies long be
fore capital is invested in phase II and phase III clinical trials.

In conclusion, we are witnessing a rejuvenation of interest in vaginal con
traception, particularly by the consumer. Government and industry must
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now combine forces to develop an agenda which calls for the critical assess
ment of new topical agents, new modes of delivery, and new barrier meth
ods. However, until these new products become available and theIr promo
tion founded on finn clinical data, the additional responsibility of education
con~~rr:ing the use of those present-day products which we believe to be
safe and c~~rtive should not be overlooked. Finally, we must hegin to in
fonn the public nu~ 0nly on the contraceptive benefits or risks of an agent,
but also make available iniol~:'ltion which covers ancillary health benefits.
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The Cultural Acceptability of
Vaginal Contraceptives*

SUSAN C. M. SCRIMSHAW

The search for new contraceptives. and better \ ersions of old ones. is going
on rapidly and with considerable success. These devices. no matter how ef
fective and good in many technical respecb. ha\ e to pass a final le~t. People
must u~e them. and usc tl,cm consistentl~ and proper!}.

For a long time the assumption has been that If technology prO\ ided solu
tions to problems. people would gratefull~ embrace the n':w products of
technolog}. As anthropologl~b Ste\ e Polgar and Jack l\larshall were fond of
saying. the tendency in famil~ planning has been to attempt to fit people to
the technology rather than changing ted1l1010g~ to fit people (II). In reality.
technical de elopment as well as actual in~el \ ICC te~ting and long-term usc
of vagmal contracepti\ e method~ are needed.

The purpose of this chapter is to share and to extend ~ome of the work by
anthropologi~ts. ~ociologlsts. and psvchologi~t~ il1\ohing cultural and indi
vidual factor~ ,IfTceti'lg the acceptabilIt~ of \ aginal contraceptives. For those
workin'g on contracf.·ptI\ e development. tlll~ should pro\'lde an insight into
the potential acceplability of method~. For Iho~e \\ho Will be distributing the
:nethods through program~ the~ direct, the intent i~ to provide guidelines
for assessing the acceptabilIt~ of the~e methods. m order to assi~t people in
acceptir.s a'1d USI'1g the technolog~. and abo to provide further, speCific in
formation to guide contracepti\ e development.

CULTURE AND ACCEPTABILITY

\Vhen technological de\ elopments. such as modl'rn contraceptives. and the
systems to distribute them arc developed in one culture and applied in many
additional cultures. the perception and usc of tnest· method~ and systems
will be guided by differing cultural beliefs. beha\ iors. norms. and expecta
tions.

The acceptability of family-plannmg programs by a given cultural group is
often described in undifferentiated terms. "Africans want many children so
they won't accept famil~ planning." "Pakistani women didn't r~spond to the
government program: they didn't want family planning." Such descriptions
lump together the concepts of desired family size and the acceptability of a

• rhl' .lUlhor l"IJre"e~ her mddJledllt·" 10 hel re'e.lllh .1".'I.IlH. l-.Ilell her,oll .md to Eit'n.1
Hurl.lda for her \en , .• luabit' COll1l11l'lll,
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particular method or deliver) system. Further differentiation can serve to
generate more specific questions. leading to more productive analyses. An
appropriate analysis of cultural values and family planning requires the sepa
ration of various factors into at least four steps which provide a progression
from the recognition of existing cultural norms regarding family size to re
sponses of potential contracepl1ve accept0rs within a culture to specific pro
grams offering methods of fertilit~ control. These steps include the following.

1. The (/Iltural populatIOn poltcy The overt recognition of cultural norms n:
garding famil~ size and the behaviors which help to maintain those norms

2. Specific details oj that poltcy Cultural values influencing the acceptabilit~ of
famil~ planning: of speCIfic steps taken to produce a specific famil~ size
and. frequently. specific inten als between births

3•.iIethod acceptability Tl~t' group's reaction to the arra~ of methods currentl~

available to regulate: '.crtilit~

4. Dehl'el)' .1)'.I/NlI acceptability The acceptabI1it~ of various a~pects of the mode
of deli\ ery of these methods

~io~t countrie~ include a range of subcultures or even cultures. as distin
guished b~ religion. lingui~tic groups. ethnic groups. social strata. and other
elements. The~e groups ma~ ha\ c differing \ alue~ for the four elements of
the framework.

Family-planning program~ can and ~hould addre~s themseh e~ to all four
areas. This chapter focuse~ on onh one. that of method acceptability. How
e\ cr. as Bernstein and Nakamura discu~~ m Chapter 26. method acceptability
is affected b~ the kno\, ledge and availabilllY of the method. how it is
explained. and how the mdiviclual i~ instructed 111 Ib usc. All these are as
pects of famil~-planningser\'lces. The Importance of these and other factors
cross-culturall~ i~ explored m another paper elltitled "Anthropology and
Population Research: Application 111 Fanuly-Planlllng Progr<lll1~" (I::».

THE ACCEPTABILITY OF VAGINAL CONTRACEPTIVE METHODS

Given the diversit~ of the societie~ ming vagll1al contraceptl 'CS. it is not ~ur

prising that a method which IS highl~ regarded and \\ idcly L ~ed in one cul
ture may be totally unacceptable in another. It \,ould be \ irtual!y impossible
to find one method which ~atisfies evervone. hut it is usc!111 to know what
characteristics arc likely to be acceptable more often than not. and \,hat
modifications ma~ increase the acceptabili'.~ of a given method. For example.
in some societies. disposing of a contraceptive method after use is a problem
when little garbage is generated under conditions of pO\ert~. and what is
generated is highl~ visible. This has mar!e condom usc a dra\\ back In several
Latin American squatter settlements in Ecuador. Colombia. and Peru. as well
as in India (2). This problem would indicate that the water-soluble condom
and films now being developed have a good potential for acceptance in in
stances where disposal is considered a major ob~tacle to usc. However. one
of the difficulties in assessing acceptability is that contracepti\e methods
have many attributes. and seldom arc rejected on the baSIS of a single one.
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TABLE 29-1. Inherent Attributes of Vaginal Contraceptives. Use-Related
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1. Gender of user
a. Male X X 2
b. Female X X X X X X X X X X 10

2. Relationship to coitus
a. Before sexual activity

initiated X X X X X X X 7
b. After sexual activity

initiated X X X X X X X 7 (2)
c. After sexual activity

concluded X 1
3. Requires handling of genitalia X X X X X X X X X X X 11
4. Demands collateral equipment X X(some) X X 4
5 Repeated application needed If

COitus more than once In a 6-hr
period X X X X (Jelly or X X X 7

Cream)
6. Requires professional fitting X X X 3
7. Nonprescription X X X X A X X X 8
8 Must be removed after COitUS X X X 3
9. Must be washed and stored X X X 3

As dl~cussed by Marshall (8). methods of rcrtilit~ regulation arc viewed as
a cluster of attributes. not ~impl~ as material ob.iect~. Each attribute has cul
tural meanings which influence the O\erall acceptability of the method. At
tributes can be divided into t\\O classifications. inherent and perceived (8).
Inherent attnbutes of contraceptive methods arc the properties of those
methods. the physical characteristics of the methods and their modes of usc.

Table 29-1 presents the inherent attributes of vaginal contraceptives which
are related to use. The tab~e includes notatiom which check off the specific
attributes of specific methods. For example. condoms and water-soluble
films arc u~ed b~ the male. while all other vaginal .nethods arc used by the
female (although it is obvious that both partners arc ultimately involved in
the use of the~e methods. the primary user is indicated here). Se\en of these
methods can be applied before sexual activity is initiated. but all but two
(the cervical cap and the microcapsules) arc also normally applied after sexu
al activity has been initiated if the partners prefer that timmg. Two methods
(condom and C-film if used by the male) cannot be applied until enough
sexual activity has taken place to produce an erection. All cleven methods
discussed here require the handling of the genitalia. but only t\":o require
collateral equipment (foams. jellies. or creams need applicators). However.
some sponges have been designed to be used with applicators. which should
reduce their acceptability. Three methods require professional fitting. while
the other eight arc nonprescription methods. Three must be removed after
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AdditIOnal Inher 1nt Attributes of Vaginal Contraceptives

1. Color
2. Odor
3. Taste
4 Size
5. Texture
6. Shelf life at home
7. Length of effective penod dunng use
8. Need for resupply
9. Dispos:lb1llty

10. Packaging
11. Name

12. Cost
13. Overall effectiveness
14. Reversibility
15. Mode of action

a Systemic
b. Topical
c Barner

16. Potential Irntant
17. Increases vaginal discharge
18 Ability to prevent venereal disease

TABLE 29-3. Perceived Attnbutes of Vaginal Contraceptives

1. Local Irntation 11 Uncomfortable
2 Inhibits sexual spontaneity 12 Too complicated
3. Inhibits sexual pleasure 13 Harms woman's body
4 Can get lost In vagina 14 Harms man's body
5 Can get stuck In vagina 15. Harmless, safe
6 Too big to fit in vagina 16 Messy
7. Convenient to use 17. Association with morality
8. Inconvenient to use 18 Feels hot
9 Easy to use 19 Feels dry

10 Difficult to use

coitm ane, t\\O mu~t be \\a,hed and ~tored for reuse. Se\en require another
applicatIon if coitus take... place more than once 111 a 6-hr period.

Table 29-2 h~ts additional inherent attribute~ of \ aginal contrace~l1ves. ~o

attempt wa~ made to cla~~if\ each method 111 term~ of the~e characteristics
because li~ting all pos~lble colors. costs, and other items would have been
cumbersome. Here, the rese~rcher or program director can use the list to
clas~If~' the methods being ~tudied or offered. and then question users or
potential adopter~ a~ to theIr perceptiom of the methods and their fedings
about specific attributes. For example. it is u~eful to know peJp1c's pn(('plIOIIS
of the effecti\ ene~s of a method irrespectIve of the aClu:ll efiectiveness. :\ re
searcher or program director could a~ses~ his commul1lt~'s actual or poten
tial perceptiom of the~e attribute~ on a positi\e, negative. ('Ir neutral basis.
thus dcri\ing an acceptability score for each method. This concept I~ based
on a sugge... w>n made b~' Elena Hurtado.

From the pomt of vie\\ of acceptability, all of the mherent attributes listed
in Tables 29-1 and 29-2 arc onl~ Important in hO\\ the~ arc perceived by po
tential and actual users. For example, while It IS a fact that a diaphragm must
be removed. wa~hed, and ~tored, this onlv affects acceptdbllit~ if the mer
find~ that too dilTicult to be \\Orthwhilc or even pos~ible. Thus. \\ hen
assessing acceptabilit~. we are really looking at the perceptiom of inherent
attribute~ a:- well as the perceived attrIbutes of methods.

Table 29-:~ lists potential perceived attribute~ 01 vaginal contracepti\es.
'Whlle the methods ma~ not pm~l'S~ the...e attribute~, in ~ome case~ pcople
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Method
Adoption

Perceived
Allnbutes

i

Motivation
for
spacmg
IImlling

Feelings about
r-----~ Inherent allrlbutes !----...,

think the:- do, and this is what affects behavior. An example of a common
perceived attribute of both the diaphragm and the condom is that the:- can
get lo~t in the \agina (10). In a study of pregnant women of Hispanic origm
in Ne\\ York City, it was found that most \\omen did not have detailed
knowledge of ~hcir internal anatom:-. and believed that what went into the
vagina also penetrated the uterus (l i). \\"hen this is added to a Central
AmerIcan folk belief that things like air and harmful objects can get into the
bod\ and float around it freeh (1). it becomes easier to understand this
con~ern. Howe\'er. in !'\e\\ York and in Colombia. it was clear that \\omen
can rapidl:- acquire enough knowledge of their anatomy to reassure them on
this point. \Vhen requested to draw the reproductive organs into a simple
line drawing of a female figure. one Colombian woman did an excellent job.
then asked the intervie\\er to write in the name of the organs she had
named correctly. explaining she was illiterate. When sh~ was asked how she
knew so much anatom:-. the woman said she had remembered the drawings
and explanations at the local family-plannmg clinic (16). This was not an
isolated instance. Thu~, the perceived attributes of vaginal contraceptive
methods must be interpreted for each culture. and reinterpreted at intervals
in order to measure and further influence change. While bod: image
drawings, such as the one described above, are difficult to interpret, the:
provide useful. rough indications of knowledge of reproductive organs, and
of attitudes toward::. them because women approach the tasks with varying
degrees of shyness and discomfort.

Although the questions must be asked with care so as not to bias the po
tential recipients, culture-specific perceptions of vaginal contraceptives could
also be included in the acceptabilit:- score mentIOned earlier.

Fig 29-1 presents a model for assessing the impact of dttitudes towards
methods on the actual adoption and use of those methods. First, the ~ndivid

ual or couple's motivation for spacing or limiting their families is an i:iipor
tant factor. In generaL the higher the degree of motivation the more nega-

,
I

INPUl S OUTCOMES

FIG. 29-1. Contraccpti\(: method acceptabllltv ,.md ll~e model.
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tive attributes people will tolerate. Thus. this motivation affects both feelings
about inherent attributes and perceived attributes. It also influences use. If
one method is presented as more difficult to usc than another method po
tential adoiJters are likely to pick up on this. On the other hand. if people
demand a method the clinic personnel do not regard highly. they may force
the clinic to provide that method rather than see the woman leave with no
method at all. This happened with foam tablets ill at least one Ecuadorian
clinic.

All of these factors influence method adoption. which is only the first
step. Accurate and consistent usc is ultimate proof that a method is accept
able to an individual or to a couple. This is true even when the couple may
dislike some of the attributes of the method. This measure is particularly
important where vaginal contraceptives arc concerned. As other chapters in
this volume discuss. the discrepancy between theoretical-effectiveness and
use-effectiveness IS greater for \ aginal methods.

EXISTING DATA ON ACCEPTABILITY

Some -l00 studies of knowledge. attitudes. and practices rd.lted to family
planning (KAP Studie~) have been cO:1ducted for about 25 years. with results
that \ary in relIability and validny from poor to excellent (13). Because so
many projects were carned out. one \\ ould expect a great deal of data on
contraceptive acceptabJiity. This IS not the ca~e. The \a~t majority of these
studies focu~ on the acceptdbility of family plannmg. rather than on specific
methods. When ~pecific methods are di~cus~ed. they tend to be ~urgical ster
illlation. the pill. and the ILTD: all methods whIch were empha~ized durmg
the 1960s and early 19iO~ at the expeme of vaginal methods of contracep
tIOn. Clmic<.· trials of methods focu~ on factors such as safetv and effec
tiveness. and may abo foew, on whether or not the method s~em~ accept
able. Ho\\ever. less empha~i~ i~ placed on \\hy methods arc acceptable. or
on cross-cultural factors in acceptability. This hlstoncal inattention to the ac
ceptability of specific vag-mal methods i~ changing. a~ e\ idenced in discus
sions by Campbell and Berelson (3). Pohlman (10). Lane. Arceo. and
Sobrero (6). Lane (5). and PopulatIOn Reports (12). For example. Campbell
and Ben~lson dl~cussed ps\(:ho~ocial factors relating to acceptability. and
presented tables on method attnbutes. relati\ e efTectl\ eness. and lImitations
of each method (3).

KAP studies ha\e also tended to focu~ on knO\\Iedge and use of specific
contraceptives rather than ,Illitudes towards them. Differences in the~e three
areas may be re\ealing. For example. a 19i1 study in GuayaqUIl. Ecuador
queried men and women .Ibout knO\\Iedge. usc. and attitudes relating to
contraceptive methods. When thi~ information is summariled for vaginal
contracepti\e methods (sec Tables 29-4. 29-5. and 29-6). men and women
dIffer ~Iightly in their knowledge of condom~. foam tablets. foam. and dia
phragms when the chi-~qu.\re ~ignificance test i~ applIed. Significantly (P <
0.005). more men than women kncm about condoms. while more women
than men kno\\ about foam tablets (P < 0.005). \\'omen also appt'ar to know
more about foam and diaphragms. but the Ie\eb of ~ignificance for this are
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TABLE 29-4. Knowledge of Vaginal Contraceptive Methods for Urban Ecuadorian Men and
Women

VOLUNTEERED PROBED NO KNOWLEDGE TOTAL
METHOD N % N % N % N %

CONDOM
Women 190 6 1023 35 1722 59 2935 100
Men 237 21 613 53 302 26 1152 100

FOAM TABLET
Women 416 14 687 23 1833 62 2935 99
Men 101 9 289 25 760 66 1150 100

JELL YICREAM
Women 98 3 274 9 2563 87 2935 99
Men 32 3 109 9 1011 88 1152 100

DOUCHE
Women 230 8 904 31 1801 61 2935 100
Men 48 4 341 30 764 66 1152 100

FOAM
Women 19 67 2 2849 97 2935 100
Men 9 31 3 1112 96 1152 100

DIAPHRAGM
Women 74 2 251 9 2610 89 2935 100
Men 30 3 133 11 990 86 1153 100

~orl1l.·\\ hat lower (P < 0.05 ,md 0.02. re"peetivd~). The only sIgnificant differ
ence in u"e IS with condom~. \\ hlCh more lllen than women report as their
contraceptive method (P < 0.0(5). Thi~ i~ partl~ became men in this popula
tion often have "exual unlOn~ \\ ith more than one woman. It appears that
the condom is ofteil u~ed for ~uch haison~.

~lcn and women al~o dIllcr III their atl1tude~ t(m ards I'Gam tableb. jdlIe~
and creams. and diaphragm~. \\"omen are more negati\ e than men about the
diaphragm bill 111OH: positiH' about foam tablets. Women often £Cit the dia
phragm was too brge. w:>Uld hurt them. or wa~ too complIcated. but equat
ed foam tablet~ with other t~ pes of ~upposltories. which arc commonly med
in this culture a~ a way of appl~ ing medication. The~e dincrence~ were sta
ti~ticall~ significant at the 0.005 and 0.0 I levels. respectively. \\ hen the chi
~quare te"t wa:- applied. \\'omen were more negative than men about
douching (P < 0'()05). ~lcn and women dgreed they did not like condom~

much. and ,,!ightl~ more than half of both sexe:- liked foam while "lIghtl~ les~

than half did not. However. the dillcrences \H:re not ~t,lli:-tically ~ignificant

for method~ other than the diaphragm. foam tablets. and douching. The~e
dirrerence~ may mean that. although use pattern~ arc ~imilar f()r men and
women, knowledge and attitudes arc not, so that acceptabilll~ IS affected
more by one partner than the other in some GI~l·S. Ever-me of al! method~

for women in thl~ population was -1-1%), while 22% were currently
attempting to contracept (I H). In some in~tance~, women u~ed contran'ption
without their partner'" knO\\ ledge, which i~ di~tl11ctl~ dIllicult m the ca"e of
vagmal contraceptives.

This la~t is an example of ~everal generali/ations applicable to the comld
eration of the acceptabdlt~ of vaginal contralep110n which emerge from the
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TABLE 29 5. Use of Vaginal Contraceptive Methods for Urban Ecuadonan Men and Women

CURRENT PAST NO USE TOTAL
METl-iOD N % N % N % III %

CONDOM
Women 6 1 131 5 2792 95 2931 100
Men 16 2 192 17 947 82 1155 101

FOAM TABLET
Women 31 145 5 2755 94 2931 100
Men 12 39 3 1104 96 1155 100

JELL Y/CREAM
Women 5 41 2885 98 2931 100
Men '5 9 1141 99 1155 101

DOUCHE
Women 53 2 203 7 2675 91 2931 100
Men 10 1 57 5 1088 94 1155 100

FOAM
Women 0 0 10 2920 100 2931 101
Men 2 <1 4 1149 100 1155 100

DIAPHRAGM
Women 4 11 2916 99 2931 101
Men 1 4 1148 99 1153 101

-
literature and from curren, research. One of these is that good husband-\\ ife
communication is important for the effective use of vaginal comraceptives.
and less so for methods like pills or injectables. which the woman may use
alone. Kar and Talbot report that In \·enezuela. discussion between spouses
is the most important determinant of current use (4). When such discussion
is not possible. women take action on their own. although this is seldom the
case for men (18).

Another underl~mg issue is that some cultures expect one partner to be
responsible for contraception. For example. Shedlin and Hollerbach report
that the women they surveyed in Mexico said they and their partners did not
use condoms because contraception is the woman's responsibility (19). How
ever. Pohlman reports that more husband dominance is associated with less
effective contraceptive practice (10). Obviously. it is easier if both partners
agree on the need for. and the mode of. contraception.

Another set of factors which affects the acceptability and use of vaginal
contraceptives relates to enjoyment of sex and altitudes towards touching
the genitalia. Pohlman summarizes several studies on this. including Rainwa
ter's pioneering work in the early and mid 1960s (14). In general. the great
er the acceptance of sexuality. the more this permits couples to discuss con
traception and use vaginal contracepti\ es as part of sex play rather than
something to deal with hurriedly and surreptitiously (10). He also mentions
that in cultures or in individuals where sexual plea!>ure is not emphasized for
one sex {usually women). some methods such as the condom may serve as a
reassuring. symbolic barrier (10). In a study on psychological factors influ
encing women's selection of contraception. Metzner and Golden found that
women who disliked methods which necessitated vaginal or genital manipu
lation also did not use tampons. thought masturbation was repulsive. and
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TABLE 29-6. Attitudes Towards Vaginal Contraceplive Methods for Urban Ecuadopan Men and
Women

NEGATIVE NEUTRAL POSITIVE TOTl>,L
METHOD N 0/0 N % N % N %

CONDOM
Women 726 75 0 0 249 25 975 100
Men 539 71 0 0 223 29 762 100

FOAM TABLET
Women 322 37 0 0 561 63 883 100
Men 131 45 0 0 159 55 290 100

JELL YICREAM
Women 193 68 0 0 90 32 283 100
Men 64 59 0 0 44 41 10e 100

DOUCHE
Women 275 24 283 25 576 51 1134 100
Men 154 43 95 27 106 30 355 100

FOAM
Women 25 44 0 0 32 56 57 100
Men 14 41 1 3 19 56 34 100

DIAPHRAGM
Women 159 49 75 23 91 28 325 100
Men 71 62 2 2 41 36 114 100

were bothered b~ the idea of having ...omethlllg- Imide their \ agma.... The~
abo de"cribed their f;lInil~ ~exual upbringmg ,l~ "~tnct'· (9). B('(au~e all vag-I
nal contraceptive~ invoh e touchll1g the genitaha. a( (eptabilit ~ of the~e meth
ods will ob\ iou~l~ be mOuenced b~ ~uch altitude~. 'llthough allllude~ do
change. Fift('en year~ ago II \\a~ \Irtually impo"'slble to lind tampon~ in Latin
America. They arc now ~l\ adable. although It would be intere... ting to obtall1
sales figures by socioeconomic status and ~ubculture. For example. Guate
malan Indian women do not remove their skirts to bathe. ha\ e ~exual inter
course. or to give birth. Thcv also havc an aversion to touching their genita
lia. Evcn without cconomic limitations. thev arc unhkdv candidates for
tampons and man~ forms of vaginal contraception. .

Another generalization which has come out of the work of the WHO Ta~k

Force on Contraception Acceptability is that contraceptive~ which resemble
existing indigenou~ contraccptivc~ or even other types of medication \\ ill be
more acceptable than alicn forms of contraceptlon (II). A good example of
thi~ is the contraceptive sponge. Many societie~ have a long hi~tory of using- a
sponge or sponge-like material a~ a vaginal contraceptive. Obviously. the re
finemenb of thi~ method should be welcome in these cultures if ca:'c IS taken
to keep the method ~imple. Another example i~ vaginal suppo~itoriL·~. wh!rh
have an,!logs in rectal sUPPosltorie~ that arc commonly used in many culturc~.

SUMMARY OF EXISTING KNOWLEDGE

While it would take too much ~pace to summarize eXI~ting data on accept
abIlity for each method. several generalil.atlons can be made about \aginal
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methods. The main counts against acceptability are the need to touch the
genitalia, messiness, storage, resupply, disposal, and direct relationship to
coitus. They also require planning and a certain degree of compulsiveness
on the part of the couple to assure consistent use. All of these problems
occur to some extent in most cultures. The counts in favor are reversibilitv.
local rather than svstemic action. relative lack of side effects, and similaritv
to indigenous methods. .

On this basis it might be interesting to postulate ideal vaginal methods.
One possibility would be a vaginal ring which could be inserted and forgot
ten, requiring replacement approximately once a year. The sponge meets
many criteria, but the ideal sponge would need no additional spermicide,
would need no applicator. and could be left in place for several days at a
time without anv difficulties. Water-soluble films and condoms eliminate the
problem of disp~sabilit).but may be perceived by some couples as being too
messy. The message that emerges is one which many social and medical sci
entists have been trying to convey for years: chozce. Although existing meth
ods ma)- be improved and new methods developed, a range for selection is a
necessity. The appropriate array of methods will vary with the culture and
other circumstances such as economic factors, but the choice must be there.

CONCLUSIONS

Consistent and accurate use of vaginal and other methods of contraception
is strongly affected by many factors, only some of which involve acceptabili
ty. For the investigator developing new methods and the clinician or admin
istrator delivering servIces. however. acceptabIlity should be a central issue.
As health educators and development experts have learned worldwide. peo
ple have strong beliefs about what is right for them. and act according to
those beliefs.

Marshall suggests three areas for action:

1. Modify fertilit)- regulating methods:
2. Modify cultural beliefs:
3. Modify the image of the fertility regulating mechanism (8).

Efforts are unden"ay to modify existing methods of fertilit)- regulation.
These are based on a combination of data indicating safety and effective
ness, with experience relating to acceptability, although more attention
should be paid to the latter.

The other two areas which should not be neglected concern people work
ing at the programmatic end. Too often, there is a tendency to underesti
mate people's ability to change. For example, it has long been stated that
"Latin American women won't use diaphrag.ns;" however, several programs
have shown good results with this method because considerable time was in
vested in working with patients on appropriate knowledge and skills. The
importance of high-quality service delivery cannot be underestimated, and
health workers at all level:> should be involved in improving those services.
Areas of special importance for health education are increased husband-wife
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communication regarding family planning and specific methods of contra
ceptior.., increased instruction in human anatomy, and increased sexual
awareness and understanding of the range of pennissible sexual activity. The
latter is already being done by the popular press in many countries.

All three areas required additional data indicating present behavior and
specific needs. Such data are in short supply. The variables discussed in this
chapter are intended to serve as guidelines for research at all levels, from
taking a brief reading of a patient population to testing the acceptability of a
new method with a sample of thousands. Such studies should not be con
fined to survey questionnaires, which often measure ideal attitudes and be
havior rather than what people are really thinking and doing; surveys should
be preceded and supplemented by in-depth interviews, infonnal discussions,
and observations. It is to be hoped that future studies will not be limited to

provision by family-planning programs of only those methods thought to be
most effective and acceptable, but will seriously explore the variations in atti
tudes towards 2!1 methods, and the feel:ngs and thoughts behind those atti
tudes.
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30
Social Marketing of
Contraceptive Products

LUIS DE LA MACORRA

Soc:al markeli<1g is the art and science of re~earching. developing, selling,
promoting, and adveI tising a given product or ~en'ice to fill a perceived
need of the consumer and to provide a social benefit to the community.

The social marketing of ("ontraceptive products began not many years
ago, when a family-planning program manager realized that the traditional
commerc;dl distribution system could be employe:! to reach the Lonsumer
more efficientlY, Prelim:nan research indH. "'ted ~ilat the commercial distribu
tion channel ~overed a la~ger percentage of current and potential contra
ceptors than all other distribution systems put together. It was also deter
mined that prices and, in some cases, legal lin1ltation~, arc the main barriers
for a substantial increase in sale~ and coverage. In some countries, retail
prices of contraceptive products have placed them out of reach of the vast
majority of the population. In many places. sale of contraceptives is restrict
ed to certain outlets and a doctor\ prescription is required. When these
barriers arc conquered and the products arc offered to the public in as
many points of purchase a~ pos~ible, a sub~tanlIal mcrease ('f sales, and,
therefore of usage, occurs.

During the past few years, a number of countries around the \\ orId ha\ e
either increased the co\erage of their current commercidl-social marketing of
contraceptive product~ and programs or have created new ones. In either
case. e\en though a definite, clear evaluation of result~ is rather difficult, 13t
e~t rel)Jrts (I) indicate that

1. Commercial program~ hav(.· mcreased the availability of contraceptive
products. This is very sirnple because, b~ distributing products through
regular commercial chanr.<>ls, a much larger number of points-of-sale can
be reached. It is interestinb to note that even though sOCIal marketing
programs require an initial commercial monetary transaction, every coun
try where these programs exist has noted an increase in coverage and
penetration.

2. Even though the penetration of these programs varies from country to
count~ (for example, India's 2% of total potential population to Brazil's
29%), there arc certain important factors similar to all program". In most
cases the acceptors are less than 30 years of age, come from small fami
lies with only one or two children, and have little or no previom Lontra
cepti\ e experience.

294
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3. The continuity of most commercial programs has achieved positive results
when compared to that of other systems. For example. in Indonesia. clini
cal programs ha"e achieved a 66% rate of continuation after one year and
33lfo after three years. Commercial programs. however. indicate a contin
uation rate of 76% after one )ear and 48% after three years.

4. Most important of all. the overall cost-benefit analysis made in every case
indicates a substantial improvement particularly :tfter the initial expendi
ture phase of the program has been completed. Just as important is th,1t
commercial programs do not require specially trained. expensive person
nel and facilities. Thus. the traditional h~alth .:>,'"tem is free to provide the
needed. routine health services. This is the reason at least seven countries
arc currently deVeloping newer. larger. social marketing programs. Eleve,
are adding commercial divisions to their official progra.:1s. and various
others are planning to increase their existing coverage.

It is not proposed that commercial distribution programs alone be used
for family-planning purposes. Clinical programs have a definite need be
cause the) help to answer more specific questiom. and to solve problem
cases. Community distribution programs also fill a definite gap. Without
them. the lower economic individuals who cannot pay for services received
would not be covered. Additlonall). community-based distribution programs
have been found very appropriate "here strong supportIve elTort is required
to educate couple... about l,,·1traception.

It is felt that <l commercia! distribUtion program of contraceptive products
will provide ~upport for a nationwide plan and that the final results will de
pend on a number of variables. such as commercial penetratIon. degree of
positive motivation toward~ 1~lInil) planning on the pan of the public. price
difTerential between [{.-gut-r retail and social marketing program price~. ab
sen-.:e of legal re~trictiom.. and the range of products olTered. The wider the
ans\\er to all variable~ mentioned above. the better the re~ult~ that we can
expect to obtain.

In Mexico. a natiol1\\ ide educatIon and distribution program of contracep
tive product~ has been initIated. directed toward the general public. and par
ticularly toward marginal urban and rural areas through regular commercial
channels. A little over a )ear ago. It was determined that the current com
merCIal ~ector (a total of 13.000 drug stores) serviced almost half of the total
contI'aceptors in Mexico. Thi~ was the case. even though the retail price of
products wa~ high. promotion wa~ totally ab~ent. and brand distribution was
limited: all of wlllch indicate a high degree of inefficiency. It was planned.
then. to develop a social marketmg. commercial di~tributlon program that
would be olTered through drug. .,elf-service. and food ~tores. and would
have a wide \ariet) of high-qualit) products at half of the current consumer
price. The di~tributIon plan i~ ~upplemented by a complete training program
for the retail ~tore owner~ and theIr employee~. Addltional!). a program to
inform and educdte the general public has been developed through mass
medIa and descriptive pamphlcb have been circulated in stores. The object
of the campaIgn is to increa~e contraceptIve u~.lge b) giving the consumer.
at the right mon,ent and at an alford.lble pnce. the product required for re
...pon~ible family-plannmg action (3).
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To reach these objectives a nonprofit organization called PROFAM has
been established. A sales force consisting of 30 promoeducators. properly
trained to sell PROFAM products nationally. has been structured. Merchan
dise is distributed in vans. together with the necessary supportive education
al materials. including a Retailers Training Manual. a Consumer Guide. an
audiovisual orientation program for retail employees. a product display unit.
and promotional pamphlets.

PROFAM products being sold include a box of two condoms for 5.00
Mexican pesos* (compared to 14.00 pesos. the current competitive price). a
contraceptive foam for 4-1.00 pesos (compared to 85 pesos). cream for 33
pesos (compared to 65 pesos). suppositories at half price. and a cycle of oral
contraceptive tablets for 9 pesos (compared to 20 pesos).

All products are manufactured by the leading laboratory with the most ac
ceptable formulation. For example. PROFAM oral contraceptives are the
same formulation as Neogynon and are made by Schering Mexicana. The
suppositories are made by Non\·ich. the condoms by Kopsa. and the cream
and foam by Lemery. In this manner it is hoped to gain the ccnfidence of
the consumer.

During the first year of operation it is estimated that PROFAM will reach
at least 18.000 outlets. Before the program was staneo. contraceptive prod
ucts were sold in only 11.000 stores. Consequently. the addition of PRO
FAl\1 activities to the market will ~ubstantia!h increase overall sales. We esti
mate that the total market will double in 2 ~·ears. with PROFAM represent
ing 20% of thi~ total. Therefore. <Ill other manu(acturer~ will ha\e a larger
participating market but a smaller percentage of the total.

The programmed actlvitie~ of PROFAM. as previousl~ mentioned. include
a number of alternatin: di~tnbution ~olutions to be investigated and addi
tional promotional dTorts to be tested. Starting in the summer or i 979.
PROFAM test marketed distribution of condoms through \ending machines.
distribution of all products on a house-to-house basis. a special promotion
directed to physicians. and the introduction of new products.

For the purpo~e of the vending machine te~t. 300 units arc located in ke~

public place~ in Mexico Cit~. A box of two condoms is sold for 5.00 Mexican
pesos. Hopefully. brand awareness and product acceptance will improve sub
stantially. thereby increasll1g the total percentage of condom usage in MeXI
co. Results will be available after one \ear of sales.

The house-to-house distribution te;t \\ ill investigate results of a selling vs.
a sampling promotional program to improve product acceptance. For this
test. four cities in the interior of Mexico will be employed. two for the test
and two for control purpose~. \\'e expect re~ults to be available early in
1980.

To promote PROFAM products to physicians. a direct-mail program has
been developed. starting late in 1979. This program will be continued for at
least 2 years before any careful evaluation can be made. In addition to the
plans m'entioned above', a lower-pnced. individually packed condom will be
introduced at 2.00 peso~. and a higher-priced carton. with three condoms.
sold in a fancy package at regular retail price. to help generate at least a

*In :l.l.lrth. l!li!l. 51.00 (t' ~ tlllrCll(\) \\.1' ''''rlh :!:!.SO :l.ln.Il.1I1 pc,,,,.
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minimum sales income to somewhat offset program costs. Other new pre
sentations are planned, such as a handy double pack of suppositories and a
higher-priced, fancy package cycle of the same formulation of oral con
traceptives at the regular market price. As for new products, it is PROFAM's
intention to introduce a wide range of nonclinical contraceptive products.
An effervescent va!f.nal tablet is currently under development.

All commonly known marketing practices are being applied to the devel
opment of PROFAM programs. We have developed purchasing and packag
ing elements. The necessary distribution strategies have been imple
mented and a carefully planned and tested advertising and promotional cam
paign will soon commence.

The primary premise is. "The reason is the consumer." -\nd on this basis,
the details of PROFAM's program have been developed. In 1978. we started
what is probably the most comprehensive research program on family-plan
ning motivations, knowledge. altitudes. and practices ever carried out. When
the PROFAM distribution program was planned, the first consideration
made was to learn as much about the consumer as possible. Although suffi
cient information was available in reference to usage and knowledge of con
traceptive methods among women in general, little or no information was
found for what moti\ated the behavior of women, and even less information
with regarci to men. It was then decided to carry out a three-phase. complete
research program that would hopefully throw light on these motivational
reasons, plus positi\e and negative attitudes. not only in rdcr~nce to family
planning, but also with regard to products, methods. and concepts (4).

The initial phase of the program consisted of a motivational analysis. the
second of a quantitative res\'arch efTon. and the third of a comprehensive re
tail KAP study. For the qualnative study. 44 group sessions were carried out
in various areas of Me-..:ico. Each group was homogeneollsly integrated. rep
resenting male and female users and nonusers of contraceptives in urban
and rural areas. Also studied were two economic and two age groups. Each
session was taped and monitored by psychologists to follow a preset theme
guide. After all sessions were completed. each was individually analyzed and
correlated with the others. Then conclusions were made and d formal report
prepared. This document served as the basis of a questionnaire to be given
to 2250 individuals. representing a statistically correct sample of PROFAM's
potential consumers. What we hoped for was the development of certain be
havioral hypothese~ from the motivational results and. where pos~ible. a de
gree of confirmation from the quantitative study.

The two initial phases have been completed and final conclusions are be
ing written. A few initial re~ults are as follows:

1. Previous government-sponsored motivational campaigns have been suc
cessful in Increasing the awareness and acceptance of family planning.
The great majority of people (over 80%) are in favor of contraception
and more than half of all couples living in consensual union have used or
are now u~ing a contraceptive method.

2. Acceptance of family planning is higher among young. urban. well-edu
cated. more affiuent women. than among older. rural. uneducated. poor
men.
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3. Physicians and peer-group friends, ".hether the husband's (\f wife's, play
the most important roles for or against family planning. The church mflu
ence was not considered of substantial importance. even in rural commu
nities.

4. Oral contraceptives. injectables and IUDs are the best known methods. in
that order. All are considered to cause side effects but are nevertheless
widely used because they offer effectiveness.

5. Although both knowledge and practice were found to be higher than ini
tially expected. there still exists a widespread lack of correct and complete
knowledge of most contraceptive methods. characteristics. ad\antages and
disadvantages.

6. The great majority of people favor a national program for educ~tion and
distribution of contraceptive products. This acceptance includes educa
tional efforts through mass media. such as magazines. radio. cinema and
television.

More detailed resulls. which will consider motivational attitudes and be
havior. wil! soon be a\ailable with the publication of final results.

The third phase of the study used a representative sample of retailers. A
total of 36 cities in Mexico were visited and 580 food and 800 drugstore
owners and employee~ \\ ere interviewed. The results were analyzed as to
type of store. cit: size. u~e or nonuse of contraceptive products by the re
spondent. age. and work status.

Basically. altitude resulls corroborated those of the previous study. Most
retailers indicated a definite approval of famil: planlling. Also lI1teresting
was the high degree of Importance the general public ga\ e to the pharma
cist's recommendation. even though the research indicated his relatively
poor level of information anci education about contraceptive methods. When
specifically questioned about their individual support for a national contra
ceptive sales effort. over 80% of all retailers were clear!: in favor of it. This
support included willingness to place display units and promotional materi
als in the stores.

In addition to the large-scale program mentioned previously. a number of
smaller. specificall: directed research projects provided the following infor
mation (2):

1. A study indicated the approval of consumers for the name PROFAM for
contraceptive products since it was found to have positive connotations.

2. A separate consumer anal:sis demonstrated that the right color for the
oral contraceptive should be white, which connotes "medical effective
ness" and "no unheallh~ side effects".

3. Another project helped to determme the final graphic details of the pack
age (color. logo and figures).

4. Another helped to properly write the text of the instruction leaflets to
provide correct underst.lI1ding.

The above informatIOn ~how" that e\ ery possible <;tep taken to develop
the PROFAM program ha~ been checked and anal: led for error~ and. most
important. has been based on the con~umer\, wants and need~. \Ve have yet
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to determine PROFAM's success. We have onlv started to distribute the
products and to reach the consumer. Problems have been encountered. but
it is more hopeful than before that the official 1982 objective of 2.5% annu
al population growth for Mexico will be achieved due to the social marketing
of contraceptive products started by PROFAM. We are now certain to im
prove the quality of life for our children. PROFAM is expc<:ted to contribute
significantly to this goal.
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31
Commercial Techniques to
Promote Condom Use

MANUEL YLANAN

The Condom Marketing Research Project of the Population Center Founda
tion in the Philippines has completed its first year of implementation and re
sults indicate that commercial communication and distribution techniques
can produce a significant increase in the acceptance and use of condoms for
family-planning purposes. Condom acceptance was achieved through an ini
tial intensive combined effort of advertising. coupled with door-to-door sam
pling and selling. The result was a three- to fourfold increase in condom use
over pretest levels. Six months afterwards. this high initial trial response had
declined. as expected. but was held at levels representing two- to threefold
increases over pretest levels.

Increased condom use was achieved. while the levels of use of other con
traceptive methods available from the national program were maintained. re
sulting in a net overall increase in contraceptive practice in the test areas.
On the basis of these findings. an estimated 300.000 to 600.000 new users
of contraception could be added to the national program by the nationwide
application of these commercial marketing techniques.

RESEARCH OBJECfIVE AND PLAN

The purpose of this research study is to determine whether or not. and to
what degree. various combinations of commercial communication and distri
bution techniques are capable of bringing about a significant increase in the
continuing use of condoms purchased from commercial retail outlets.

The commercial marketing combinations tested consisted of variations in
retail price (10-25 centavos per condom). and variations in intensity of door
to-door effort. (5 rounds of sampling and selling vs. 2 rounds of sampling vs.
no organized door-to-door effort. but rather. sampling at public markets and
around stores by the salesman). combined. in all test areas. with an intensity of
adverr!'iing effort judged to be optimum for a product introduction.

The~,e m~rketing combinations were implemented in five test area mod
ules of 10.000 homes each in the provinces of Pangasinan and Isabela. as indi
cated below. A control area is included in this rese~;'ch plan.

Area P-l The towns of Urdaneta. Villasis. Rosales. and Sto. Tomas in the
Province of Pangasinan.

300



Commercial Techniques to Promote Condom Use I 301

Area P-2 The towns of San Jacinto. San Fabian. Mangaldan, and
Manaog in the Province of Pangasinan.

Area I-I The towns of Santiago, Cordon. Echague. and Alicia in the
Province of Isabela.

Area 1-2 The towns of Cauavan, Luna, Cabatuan. San Mateo. and
Ramon in the Provin~e of Isabela.

Area 1-3 The towns of Hagan, Tumauini, Sto. Tomas, Cabagan. Sta.
Maria. and San Pablo, in the Province of Isabela.

Control Area The towns of Laoag, San Nicolas, Batac, Baldlra. Paoay, and
Sarrat. in the Province of Ilocos Norte.

The effects of the various marketing combinations on the 10,000 couples
in each test area were evaluated through three sample surveys. A sample of
500 married women of reproductive age (MWRA) was interviewed in each of
the three surveys in each of the test areas. The first survey was conducted in
all test areas and the control area in October 1977, just before implementing
the test. This provided the baseline data.

A first follow-up study was conducted immediately after the initial inten
sive effort. For areas P-l and 1-1, the study was conducted in January, 1978.
For areas P-2, 1-2, 1-3 and the control, the study was conducted in April,
1978. Six months after the first follow-up study, a second follow-up study
was conducted, for areas P-l and I-I in July, 1978, and areas P-2 and 1-2, 1-3
and control, in November, 1978.

TEST OBJECTIVES AND PLAN

The overall test plan was divided into four phases, each with actIVItIes
designed to meet a given objective. The preoperating phase was carried out
over an 8-mo period preceding the actual test plan implementation. The ob
jective of this phase was to select specific commercial communication and
distribution approaches appropriate to the effective marketing of condoms
for family planning.

The philosophy that finally emerged from this, and the strategy adopted
for the application of the commercial technique, was that condoms should
become a standard item of household use, to be purchased on a regular ba
sis from retail outlets where most household needs can be bought. Condoms
were thus classified into the low-retail-unit-cost, frequent-purchase category
of packaged consumer products. The communication and distribution
approaches appropriate and proven to be effective for this class of goods
were also established. The choice of sari-sari stores (small neighborhood re
tail outlets carrying househoid needs), the choice of the pricing structun~. of
the door-to-door effon. and of the advertising approach were logical conse
quences.

The second objective of the preoperating phase was to determine the spe
cific advertising, door-to-door sampling and selling, and retail distribution
activities that would oe implemented in each test area and subjected to the
research evaluation. Research studies and actual field trials were conducted
to establish whi.:h of several possible ways of carrying out these activities was
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optimum for purposes of the test. Each of the marketing combinations to be
tested needed to be operationally feasible and affordable when applied on a
national scale.

The implementation of the test plan was divided into three sequential
phases. The endpoint of each phase would be the availability of data which
would permit a decision about whether or not to proceed with the subse
quent step. phase I was launched on November 5, 1977 and completed by
the end of October, 1978. The results of the research studies to evaluate
phase I are the subject of this report.

The objective of phase I was to determine whether commercial communi
cation and distribution techniques can bring about a significant increase in
the use of condoms for family-planning purposes. The capability of the com
mercial system to accomplish this is unproven and must be established be
fore additional resources are committed to the implementation of the plan.

Phase II is presently underway. having been launched on February 5, 1979
in all test areas. The objective of this phase is to determine whether the con
tinuation of the commercial communication and distribution approaches at
maintainance levels (as opposed to the intensive initial levels of phase I) can
maintain a high level of use of condoms purchased from commercial retail
outlets so that condoms become a standard trade item. regularly stocked by
the commercial distribution svstem.

The crucial questions that 'will be answered in phase II are: Will the cou
ples who have experienced satisfactory trial usage in phase I now go to their
neighborhood retail stores to buy condoms? Will enough couples buy
enough condoms regularly enough to provide the continuing volume of
sales that justifies trade stocking? The follow-up research study, the retail
sales distribution records. and the response of the trade channels will pro
vide answers. Phase II should be completed by the end of November. 1979.

Phase III. is scheduled for implementation in 1980 in the entire Northern
Luzon area, covering 14 provinces with a total population of 5.800,000. The
objective of this pha5e is to validate the optimum marketing plan indicated
by the results of the earlier. controlled, laboratory-scale, 10.000-home mod
ules of phases I and II; but now, under actual field operating conditions and
on a sufficiently broad scale to provide realistic bases for detailed operation
al planning and costing, preparatory to a nationwide launching. The man
power and organizational structure. the scheduling of working phases, and
an accurate cost estimate for the subsequent nationwide launching, must be
based on actual field experience.

PHASE I IMPLEMENTATION

The specific test activities carried out in each test area for phase I are
outlined below. For all test areas and the control area the prestudy baseiine
research was conducted in October 1977. Implementation of the test activi
ties started in all test areas on November 5. 1977.

For the areas P-l amI I-I. the !nitial intensive period covered the months
of November and December with heavy. introductory-level radio advertising,
retail distribution coverage. and 2 rounds of door-to-door sampling of
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10,000 homes in each area with 6 condoms. The first follow-up study for
these areas was conducted in Januar; 1978.

For the areas P-2 and 1-2, the initial il;~ensive period was from November
1977 through March 1978. with hcavy. introductory-level radio advertising.
retail distribution coverage. and 2 rounds of door-to-door sampling with 6
condoms followed by 3 rounds of door-to-door selling of condoms with pre
mium offers, for a total of 5 rounds of coveragc of 10,000 homes in each
area. The first follow-up study for these areas was conducted in April, 1978.

For area 1-3, the initial intensive activitv was frJm November 1977
through March 1978. with heavy. introductory-level radio advertising. retail
distribution coverage and sampling, with 6 condoms, of housewives doing
their marketing at publIc markets and of homes surrounding neighborhood
retail stores by the retail distribution salesman. The first follow-up study for
this area was conducted in .A_pril 1978.

There were no test activities of any kind carried out in the control area
and the first follow-up study was conducted therc on April 1978.

In all test areas, for the 6-mo period following the first follow-up study.
the test activities consisted of continuing radio advertising at heavy. intro
ductory levels and continuing rctail distribution coverage to maintain avail
ability and accessibility of condoms. Of all meaningful retail outlets in the
test areas. 75%-85ro werc carrying condom stocks during this period. The
second follow-up study was conductcd in July 1978 for areas P-I and 1-1 and
in November 1978 for areas P-2. 1-2. 1-3 and the control arca.

Smce the objective of phase I is to detcrminc whcthcr commercial com
munication and distribution tcchniques can bring about a significant incrcase
in condom usage for family plannir:;- 'h, "'~ific tcst activities, which are
combinations of these tc-.i:""· : "" "c:"ollcd to attain this objective.
The variations being test.;' .>lot various COSt If"vels and expectcd sales
income levels. The test intended tt. . k ..alV which of these varia-
tions is optimum whcn imp.emeI1tcd on a national sca'te.

The variation in retail price. (25 centavos per condom in P-l and P-2 vs.
10 centavos per in 1-1, 1-2, and 1-3) is intended to determine what volume of
consumer purchasing can be generated at these retail prices, and therefore,
what total sales income can be generated at each of these retail price levels.

The variation in door-to-door sampling and selling activity (2 rounds of
sampling in areas P-2 and I-I vs. 5 rounds of sampling/selling in areas ~-2

and 1-2 vs. market sampling and store neighborhood sampling in area 1-3) 1::

intended to determine what levels of trial usage of condoms can be generat
ed by varying intensities of door-to-door coverage. Each intensity level rep
resents a correspondingly different cost level. The rationale for the door-to
door coverage is that satisfactory trial experience with condoms for family
planning will resv~' in regular usage and that repeated trial opportunity will
produce higher k ::is of regular usage.

DATA ANALYSIS APPROACH

The research results discussed here Ire derived from the studies conducted
in the five test areas and the control area of the Condom Marketing
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Research Project of the Population Center Foundation in the Philippines.
The test activities being subjected to research evaluation are being imple
mented in test modules of 10,000 homes each. A sample of 500 married
women of reproductive age (MWRA) from each module were interviewed for
these studies. The data from these interviews reflect the effect of the test ac
tivities on the MWR!. in the test areas.

Although these test areas and the control area are fairly typical of rural
Philippine areas, they were not selected for this research study on a statisti
cal basis and are not presented in the following discussions as statistically
representative of total rural Philippines. However, we do make projections
and extrapolations of the data and we must caution the reader that although
the research data provide the bases, the inferences and conclusions drawn
rely, to a large extent, on informed personal judgment and professional op
erating familiarity with the social and economic dynamics of the process be
ing evaluated.

This approach to data analysis does not look for mathematically precise
distinctions. It uses the research data to provide indications and directions
and establish general parameters within which the project can be reasonably
expected to operate. It is adequate and appropriate for our purpose at this
point in the development of the research project.

Our purpose in the following discussion is to establish a ball-park figure
for the possible national condom usage levels and consequent national sales
volume that can be reasonably expected from the applicat:."n of commercial
communication and distribution techniques on a national scale. Similarly, the
desired mix of commercial techniques now indicated by the research can be
costed on the basis of a national scale implementation. With these general
es~imates of income and expense, it will be possible to make an informed
judgment as to the economic feasibility and operational viability of the proj
ect on a national scale.

If at this early stage, the general indications are that we do not have a fea
sible and viable project, prudence dictates that all further test efforts be
abandoned. If, as is the case in this instance, the early results provide the ba
sis for proceeding with the test plan, we can look to the research results
from phases II and III to further refine and enlarge our knowledge and ca
pability to design and implement a cost-effective commercial marketing sys
tem for condoms for family planning.

PHASE I RESEARCH RESULTS

Table 31-1 shows past-month condom usage. It can be seen from comparing
Column A to Column B that a three- to fourfold increase in condom usage
took place in all test areas immediately after the initial intensive effort. To
facilitate comparison the percentages are indexed with the l,aseline usage
level at 100. The control area, it will be noted, experienced no increase in
usage.

Six months after the first follow-up study in all test areas, the usage had
declined as expected (comparing Column B to Column C). However, the us
age levels recorded were still two to three times greater than the pretest
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TABLE 31-1. % MCRA* Using Condoms in Past Month

A B C D E
(%) (%) (%) (%) (%)

Pangasinan I 7 (100) 27 (385) 18 (257) 98 8.2
IsaOOla I 5 (100) 20 (400) 13 (260) 7.0 6.0

Pangasinan /I 9 (100) 35 (388) 24 (266) 12.6 11.4
IsaOOla /I 4 (100) 18 (475) 12 (300) 5.6 6.4

IsaOOla /II 4 (100 1<1 (325) 8 (200) 5.6 2.4

Control Area 5 (100) 5 (100) 7 (140)

*Married Couples of Reproductive Age
Column A Prestudy baseline conducted October 1977.
Column B First follow-up study conducted January 1978 in Pangasinan 1 and

Isabela 2 and April 1978 in Pangasinan 2, Isabela 2, Isabela 3, and control area.
Column C Second follow-up study conducted in July 1978 for areas P-1 and 1-1,

and in November 1978 for areas P-2, 1-2, 1-3, and the control area.
Column 0 Use level at normal growth trend (40%).
Column E Net additional use.

levels (comparing Column C to Column A). The control area registered a
40% increase in past-month use.

If we assume that the 40% increase in past-month use in the control area
reflects the growth tre'ld in condom acceptance normally experienced by the
national program d .... mg the period, we should discount the two- to three
fold increase in use experienced in the test areas by this value. Column D of
Table 31-1 shows the effect of thi~ "normal" 40% growth on the pretest use
levels (Column A) and Column E shows the percentage points of use in
crease attributable solely to the commercial communication and distribution
efforts in these areas.

This 6% to II % range of additional use from the test activities in areas
P-I -. ~ P-2, and 1-2, when applied to the total estimated married couples of
repp ,I" ve age (MCRA) in the country in 1979 (5,775,600) indicates
346,5t·, to 635,300 new users could be added to the national program by
these commercial techniques when applied on a nationwide scale. The signif
icance of this can be appreciated when it is noted that the national program
target for new acceptors of all methods in 1979 is only 477,500.

That the additional condom use brought about by the use of commercial
techniques is in addition to the all-method use normally brought about by
the national program is evidenced by the research results. Table 31-2 shows
the use, during the month preceding the interview, of all program methods.
Note that the use of all program methods had increased significantly in all
test areas excep~ 1-3. The control area had also experienced growth of 6%.

However, the growth experienced by the test areas can be almost entirely
accounted for by growth in condom use. The other program methods are
relatively stagnant, with oral pills even showing some decline. The notable
exception i:. rhythm, which shows growth in all areas except P-I.
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TABLE 31-2. % MCRA· Using Pfogram Methods in Past Month

P-1 1-1 P-2 1-2 1-3 CONTROL

A B CA B CA B CA B CA B CA B C
(~(~(~(~(~(~(~(~(~(~(~(~(~(~(~(~(~(~

Condoms
Rhythm
Oral pills
Fern. ster.
IUD
Vasectomy
TOTAL

7 27 18 5 20 13 9 35 24 4 19 12 4 14 8 5 5 7
10 11 10 9 13 15 9 14 15 9 10 16 7 7 12 11 16 20
9 8 10 7 8 7 6 7 7 9 6 8 9 7 7 5 3 6
444 5 522 3 451 5 6 256
221 1 1 121 2 3 334 3 233 2

1 2 2 1 1 1
32 52 44 29 49 38 28 60 48 29 44 40 30 38 31 29 33 35

·Married Couples of ReprodL:ctive Age
COlumn A Prestudy baseline conducted O~ober 1977.
Column B First follow-up study conduc£ed January 1978 in Pangasinan 1 and

Isabela 2 and April 1978 in Pangasinan 2, I:;abela 2, lsabela 3, and control area.
Column C Second follow-up study conducted in July 1978 for areas P-1 and 1-1,

and in November 1978 for areas P-2, 1-2, 1-3, and control area.

These research results are consistent with trends in national program sta
tistics which indicate growth for condom and decline for oral pill <.:cceptance.
The control area shows condom use growth, though not to the same signifi
cant degree as in the test areas where the commercial techniques had been
applied.

Other data obtain~d through the rC'search studies support and reinforce
the findings on past-month use. The data on condom trial (See Table 31-3)
indicate the high level of trial use of condoms obtained after the initial in
tensive period. Similarly the data on condoms found in the home at the time
of interview (See Table 31-4) reflect the effects of the initial intensive effort.
All these results consistently point to the fact that the commercial marketing
techniques tested are capable of securing a high level of condom acceptance
and use. The conclusion can be drawn, therefore, that the objective of phase
I has been attained.

PROJECf VIABIUTY

The research results reported here cover only the activities of phase I and
the possible additional usage indicated above is the result only of the initial
inter.sive effort consisting of heavy, introductory-level advertising and door
to-door activities. What still remains to be established by phase II research is
whether these levels of use will be mainta;TJ.~d or perhaps even increased in
the 2nd year of applying the commercial marketing techniques when the in
tensive introductory support is reduced to normal maintainance levels.

In order to reach a conclusion about the viability of a national application
of the commercial marketing techniques, however, it is necessary to make
some judgments about the use levels that can be expected to result from the
first few years of national application. The reason for this is that the inten
sive initial effort required to launch a new product requires a heavy invest-
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TABLE 31-3. % MCRA· Ever Tned Condoms

A B C
(%) (%) (%)

Pangasinan I 16 (100) 37 (231) 40 (250)
lsabela I 14 (100) 33 (236) 34 (243)

Pangasinan /I 21 (100) 49 (233) 54 (257)
Isabela /I 12 (100) 36 (300) 38 (314)

lsabela 11/ 16 (100) 28 (175) 30 (187)

Control Area 15 (100) 18 (120) 19 (130)

"Married Couples of Reproductive Age
Column A Prestudy baseline eonducted October 1977.
Column B First follow-up study conducted January 1978 in Pangasinan 1

and Isabela 2 and April 1978 in Pangasinan 2, Isabela 2, Isabela 3, and
control area.

Column C Second follow-up study conducted in July 1978 fo~ areas P-1.
and 1-1, and in November 1978 for areas P-2. 1-2, 1-3, and the control area.

ment in the first years. The income from the sales of product. on the other
hand, starts at low levels in the firsl years and eventually grows to normal,
going-basis levels. The viability of the project is gauged by the capability of
the sales income to completely recover the initial heavy investment in a rea
sonable period of time.

Based on the early research data provided by phase I (Table 31-5) and.
without the sales volume results still to be produced by phase II, we have
made the judgment that the nationwide application of the commercial mar
keting techniques being tested can reasonably be expected to produce sales
income sufficient to completely recover the initial introductory investment in
4.5 years. In the subsequent years, the project is expected to generate suffi
cient sales income each year to completely recover its communication and
distribution expenses for that year.

This means that a significant number of new users (roughly equivalent to
the entire new acceptor target of the national progr:;.m) can be added to the
national program. And, if the phase II results conGrm this. the initial level of
use could be maintained over the succeeding years and even enlarged gradu
ally. Most importantly, this can be achieved by the natiollal program with no
cost for the communication and distribution effort. The only cost would be
for the acquisition of the condoms themselves. A substantial cash outlay will
have to be made in the first two vears but as seen in Table 31-5, this amount
could be completely recovf:red i~ 4.5 years.

The important assumptions that underlie the figures in Tat-Ie 31-5 are as
follow:

Sales Volume The basis for the sale income figures in Table 31-5 is the esti
mated volume of sales which can be reasonably expected from the project.
The first 2 years' sales volume is a reflection of the capability of the sales
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TABLE 31-4. % MCRA* With Condoms in the Home When Interviewed

A B C
(%) (%) (%)

Pangasinan I 6 (100) 50 (833) 24 (400)
lsabela I 4 (100) 31 (775) 14 (350)

Pangasinan /I 10 (100) 50 (500) 25 (250)
lsabela /I 6 (100) 31 (516) 18 (300)

lsabela III 6 (100) 11 (183) 8 (133)

Control Area 7 (100) 7 (100) 9 (128)

*Married Couples of Reproductive Age
Column A Prestudy baseline conducted October 1977.
Column 8 First follow-up study conducted January 1978 in Pangasinan

1 and lsabela 1 and April 1978 in Pangasinan 2, Isabela 2, lsabala 3, and
control area.

Column C Second follow-up study conducted in July 19',8 for areas
P-1, and 1-1, and in November 1978 for areas P-2, 1-2. 1-3. and the control
area.

force to make initial placements with the retail outlets, numbering about
30,000, and with drugstores and wholesalers. Sui; :-:quent years reflect the
effect of consumption (actual use of condoms) on sales. Table 31-6 indicates
that the 2nd year assumes sales of 212,000 gross representing the use level
of 696,000 regular user-couples or 11 % of the total MCRA. This calculation
accepts the high end of the range (5% to 11 %) shown by the research of
possible additional new users from the application of the commercial mar
keting techniques being tested.

Subsequent years are shown on Table 31-6 to account for the regular use
of 14%, 15%, and 16% of total MCRA. This is considered a reasonable
growth expectation, However, the actual sales volume experience of phase II
will eventually provide a more factual basis for making this forecast of sales.

Retail Pricing The research results do not show any significant differences in
use and acceptance that can be attributed to the differences in retail price
between areas. Because the sales income from the 25-centavo retail price is

TABLE 31-5. EconomiC Viability of Project (In Millions of Pesos)

YEAR I YEAR II YEAR III YEAR IV YEAR V

Esumated Cost of
National Application 7.4 5.3 5.0 5.0 5.0

Estimated Income
from Sales 1.6 5.1 6.7 7.4 8.1

Net Gain (or Loss) (5.8) (0.2) 1.7 2.4 3.1
CumulatIve Gam (or

Loss) (5.8) (6.0) (4.3) (1.9) 1.2
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TABLE 31-6. Forecast for Sales and New Users

YEAR I YEAR II YEAR III YEAR IV YEAR V

Estimated Income of
From Sales (millions) 1.6 5.1 6.7 7.4 8.1

EstImated Sales
(in thousand gross) 69 212 304 336 369

Estimated Users *
(thousand) 207 695.9 913.1 • "JQ8.6 1108.2

Total MCRA (thousand;t 61368 6326.2 6522.3 67245 6926.2
% Users to Total

MCRA 3% 11 % 14% 15% 16%

*Research results from the test areas indicated that the average number of times
coucles engage in sexual intercouse in one month is 4

tAssume Year I to be 1981; Year 11,1982, etc

substailually greater than the 10-centavo retail price, the calcdatiom of sales
income, in Table 31-5 assume a 25-centavo retail price.

Distribution Cost The need to make condcms easily and conveniently avail
able to rural couples dictates that the sales effort be initially concentrated un
retail outlets. This is an expensive approach because the retail outlets are
numerous and their individual purchases are only in dozen pieces. The pos
sibility of reducing this cost by sharing the retail distribution effort with oth
er products which have the same coverage objectives is being explored. High
nutrition products for children are being seriously considered.

Door-to-door Cost The research results of phase I indicate that considf:rable
savings in cost could be attained without significantly reducing the trial use
effects of the door-to-door effort. For purposes of cost estimating, we nave
assumed that trial use of condoms will be sought through sampling at public
markets and around stores (as was done in 1-3) and door-to-door selling of
condoms with premium offers (as was done in areas P-2 and 1-2). Market
and store sampling does not require specialized door-to-door teams and
door-to-door selling costs can be offset, in part, by the income from its sales.

The research results for phase I provided the bases for the judgments that
are incorporated in the assumptions previously discussed. In addition to the
past-month use, the research provided data on the effects of advertising and
door-to-door sampling and selling, on the attitudes of consumers towd.-ds
advertising condoms and selling condoms through neighborhood stores, atti
tudes towards the use of condoms for family planning, and their perceptions
of the various product and use characteristics of condoms. These research
results will be analyzed in depth and will become part of the documentation
for this project.

In general, it can be said that the optimism reflected in the judgment that
the national application of the commercial marketing techniques being test
ed will be economically feasible and operationally viable stems from the gen
erally favorable tenor of the research results. The condom is basically ac-
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ceptable as a family-planning meihod and there are no serious objections to
its use. The advertising of condoms, and the sale of condoms through neigh
borhood retail stores was not considered objectionable by the people of the
rural communities in the test areas. The active cooperation of local govern
ment officials and community leaders was easily obtained. This receptive en
vironment actually experienced by rhe test areas is in sharp contrast with
earlier expectations of hostility and opposition to the commercial marketing
of condoms. This positive atmosphere provides the confidenr:e that the fore
casts of use levels we have made are reasonable. It now remains for the sales
and regular use data from the phase II implementation to indicate whether
the projections and extrapolations we have made from phase I results are
valid.
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Community Distribution Programs and
Barrier Methods in Guatemala

ROBERTO SANTISO-GALVEZ

The Asociaci6n Pro Bienestar de la Familia de Guatemala (APROFAM) is le
gally constituted according to local law and affiliated with the International
Planned Parenthood Federation (IPPF). APROFAM started its clinic ser
vices in 1965.

In 1976 APROFAM initiated a Community Distribution Program (CDP) in
two densely populated zones of Guatemala City with extensive poor areas.
Prior investigations had demonstrated that other family-planning clinics were
having difficulties in attending to the needs of the users, especially because

1. There was too much demand for clinic services;
2. Patients had to wait an average of 1 hr at the clinic to obtain a contracep

tive method;
3. Patients were subjected to impersonal treatment by the clinic personnel.

who were poorly motivated and faced excessive work;
4. The clinic was open for too few hour~. considering the large number of

potential users who worked.

The target population to be served by the APROFAM clinic was studied
and a goal was set to reach 30% of the women of fertile age; this meant that
5,756 new contraceptive acceptors were to be served by the CDP.

SELECTION OF PERSONNEL

Promoters of the program were selected and given special training. Promot
ers were selected for this role on the basis of their recognition as natural
community leaders and because of their support of family planning. They
were expected to promote and disseminate information on contraceptive
methods through group meetings and house calls and to supervise the con
traceptive distribution activities and keep statistical records.

As it was a pilot program. each promoter worked with 10 distributors.
Four promoters and 40 distributors were involved initially.

PROGRAM SUCCESS

During the first year 5,400 new acceptors entered the program. constituting
93% of the set target. This was considered a success. given the opposition

312
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TABLE 32-1. Reasons Given for Requesting Family
Planning Services

REASON (%)

No more pregnancies desired (limiters) 54
Pregnancy spacing 44
Health 1
Economic 1

TABLE 32-2. ContraceptIVe Method
Chosen by APROFAM
Users DUring 1976

METHOD %

Oral contraceptives
Neo-Sampoon
Condom
Foams and vaginal

gels

90
5
4

TABLE 32-3. Clinic Services: Accumulated AdmisSions.
1968-1978

METHOD NUMBER %

Oral contraceptives 74,347 57
Intrauterine device 22.876 17
Female sterilization 13,921 11
Local methods 9,150 7
Injections 8,007 6
Vasectomy 2,690 2

Total 130,991 100

of influential medical and paramedical personnel in several sectors.
After I year. a survey of 540 acceptors (10% of the total group was made

(5). Table 32-1 lists the primary reasons given for requesting family-plan
ning services and Table 32-2 gives a breakdown of the group according to
contraceptive methods chosen: 90% used oral contraceptives (OC) and 10%
used local methods.

Following the survey. and informational campaign on surgical birth con
trol methods was initiated. which resulted in increased acceptance of surgical
contraception. By the end of 1978. female sterilization procedures and va
sectomies accounted for 13% of all the methods provided by the clinical sys
tems (2) (Table 32-3). The proportion of persons selecting barrier methods
was 7%. However. analyzing specificaIly the clinical services of 1978. accep
tance of the condom and other barrier methods increased markedly t':l 19%
(Table 32-4).

Owing to the success of the CDP in Guatemala City. other projects were
started that involved sectors of organized workers (cooperatives. "Ligas
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TABLE 32-4. Temporary Contraceptive
Methods Chosen by APROFAM
Climc Users, 1978

METHOD %

Campesinas") as well as production sectors (coffee and cotton growers). an
integral development project called "Tac-Tic:' and a project with special
emphasis on person-to-person communication complemented by community
distribution. Tac-Tic Project is located in an Indian community, where con
sen'ative sociocultural standards do not permit eas)' acceptance of innovative
programs (2). The cotton and coffee growers project had limited influence.
owing to the hIgh proportion of migratof) workers who visit for only 3 mo
during the harvest. This migratory working population expressed no interest
in famil) planning. The reasons for this are being investigated. The success
achieved by the other programs was acceptable: from 51.6% for the Com
munication Project and Person-to-Person Services to 106.5% for Campesino
Leagues.

The CDP ha~ had a significant increase from its initiation in 1976. It has
grown from 5,406 new acceptors in 1976 to 13,237 in 1978. In 1976 it
accounted for 29% of all new acceptors of APROFAM and, by 1978. this
percentage had increased to 57%.

Of the 13,237 CDP acceptors in 1978, 9,600 (73%) chose oral con
traceptives and 3,637 (27%) chose various barrier methods. The number of
contraceptives distributed by CDP is given in Table 32-5.

The Guatemalan CDP was designed as a service activity, and therefore it
has no built-in systems for evaluation. for recording secondary side effects of
the various contraceptives, reasons for withdrawal from the program nor for
discontinuing use by method. Qualitative and quantitative systems for evalu
ation are presently being designed.

The expansion of the CDP has met various obstacles due to the particular
characteristics of the Guatemalan population (3).

DLllnbullOll
Rural 66~o. urban 34% (4)

Elhnlr groups
50% Latin, 50% Indian; special problems of communIcation arise because
there are four main languages and approximately 22 dialects.

Ilbleran
In the 1973 census, the illiteracv rate was 52%; in rural areas, it reached
72~Q. .

High lIifanl morlabl)' rale
79: 1000 live births.

Oral contraceptives
Intrauterine devices
Local or barrier methods
Condom
Injectables

55
22
14
5
4
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TABLE 32-5. Community D.':;:~;:.Jut1On Program. 1978

CONTRACEPTIVES

Oral contraceptives
Condoms
Neo-Sampoon
Gels and foams

AMOUNT
DISTRIBUTED

59,012 cycles

18,127 dozen I
2,700 containers
1,273 containers

REGISTERED
ACCEPTORS

9,600

3,637

% OF TOTAL
REGISTERED

73

27

TABLE 32-6. Types of Contraceptives
Sold by Pharmacies In
Quiche, 1978

METHOD %

Oral contraceptives
Condom
Vaginal tablets
Injectables

50
22
21

7

Gluld labor
Working minors especially in the rural areas; children as young as 6 ~ cars
old provide some working help to their parents.

RehglOn
It is estimated that 95% of the Guatemalan population i~ Catholic.

For these reasons. other channels for the distribution of contraceptives in
the rural areas and specificall) in the regions inhabited by the native popula
tion are being investigated. A study in the province of Quiche (I). where the
population is 85% Indian, revealed that although the percentage of women
of fertile age using contraceptives was vcr) low. the main distribution source
of contraceptives was the National Health Services, followed closel) by the
drug stores. This study also showed that sales of barrier methods reached
43%. in 1978 (Table 32-6). A study is presently underway to determine the
usage of different contraceptive methods on a national basis. Therefore. new
strategies are being designed which will permit greater coverage.

CONCLUSIONS

1. The Guatemalan Community Distribution Program has grown rapidly
since its inception in 1976.

2. The use of barrier methods has increased notably in these programs.
3. It is believed that the use cf barrier methods will continue to increase.
4. The relatively high cost of contraceptive methods that can be utilized

without medical or health professional intervention is an obstacle to their
utilization by the economically poor population. Usually barrier and other
local contraceptive methods are not among the subsidized or free com
modities supplied by international assi~tance programs and foundations.
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Providing these methods to the population at a nominal price would facil
itate their acceptability and usc.
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The Condom in Rural Bangladesh
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J. CHAKRABORTY

The Cholera Research Laboratory (CRL) has assessed the knowledge and
practice of condom use in two areas of rural Bangladesh; in one, condoms
and instructions were distributed to all interested couples in August 1976,
and the other received no special effort. Survey results confirmed field re
ports that many men initially identified condoms as balloons or children's
toys. Colored condoms provided to half the intensive distribution area did
not result in higher rates of use. In the nondistribution area a minority of
men (37%) were able to identify a family-planning use for the condom. fJ
though two-thirds of all men knew where to obtain condoms and the majori
ty also knew the cost, only 16% could correctly describe the use of a con
dom. By contrast, in the intensive distribution area, 89% could identify the
condom as a contraceptive, 93% knew where to obtain supplies, 86% knew
it was free, and 45% could describe the correct use of condom. However,
the condom practice rate increased only modestly from 1.2% to 3.8%. It
seems that considerable educational and promotional work will be reqUIred
to substantially increase condom use in rural Bangladesh. Social marketing
efforts may be helping to correct this problem.

The condom has been a versatile contraceptive for centuries and is now
being promoted and distributed by a variety of techniques in many coun
tries, including South Asia (3). The Indian Nirodh condom sales increased
considerably from 1968-1973 and this method was being used by an estimat
ed 2.9 million Indian couples (2.7% of reproductive-age couples) in 1976
(3,4). In Pakistan, the condom was reportedly the most popular method for
promoters iT) the field, yet there were concerns that large quantities had
been misused, even though the details were unclear (3,4). The effectiveness
of a method cannot always be assessed by the quantities distributed.

A pilot project to provide oral contraceptives and condoms to all eligible
couples was u~dertaken in one thana (county) of rural Bangladesh by the
CRL in October, 1975. The purpose of this project was to determine the ac
ceptability and effectiveness of a simple house-to-house delivery system
vt contraceptives. Contraceptives were distributed in 143 villages, half the
260,000 population of the Matl20 Thana field surveillance area (FSA). The
other half-the nondistribution area-received family-planning services
from the national programs.

317
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EARLY EXPERIENCE WITH CONDOMS

This study arose from the need to examine some of the factors related to
the low level of condom use and the lethargic response to our promotion of
the condom. Our field workers reponed that some men did not know the
condom could be used for family planning and, more importantly, they
seemed reluctant to consider it as a method they might use because of its as
sociation as a child's toy. We found that plai•• (noncolored) condoms, the
same as were provided through the national family-planning program were
being sold through village shops and local bazaars, children reportedly being
the principal purchasers. Condoms had been regularly :;old during the pre
ceding 2-3 years. Furthermore, our female village-level workers (dais) who
carried oral contraceptives and condoms with them daily during home visits
sometimes complained that children would pester them to obtain condoms.
When our male field workers visited households to provide condoms and in
structions, children often urged their parents to take the supplies. In turn,
parents who received condoms (usually I dozen) would sometimes placate
the child with £l few condoms and place the remainder in safe-keeping.

The extent to which children were familiar with the condom as a tov was
not so important to us as was the extent to which Cldults were unfa~iliar
with the condom as a contraceptive. That many adults did not perceive the
condom as a contraceptive seemed consistent with our observation of a low
baseline level of condom practice. despite moderate availabilitv through local
markets and government workers. Full availability through the CRL dais
(who carried condoms through the village daily) resulted in only a modest
increase in use. Admittedly. the main emphasis was on oral contraceptives
during the early months of the program, as this was considered a more ef
fective method. and the vigorous introduction of only one method at a time
seemed appropriate for this noncontracepting population. However. as pill
acceptors began dropping out. many were using no method, and a special
intensive promotion of condoms seemed appropriate 9 mo after the start of
the program.

METHODS

The special distribution of condoms included new educational materials
with explicit pictorial instructions. These were developed at the suggestion
of Bangladeshi staff with the heIp of villagers. The instructions could then
be given to the husband or. if he was not presel1t during the interview. to
his wife. The communitv mav also become more sensitized to the intended
use of condoms. Even 'though the distribution was conducted during the
monsoon, when many men were unemployed and more likely to be at
home. only 25% were present during the visit. Therefore, the instructions
and one dozen condoms were usually provided to women. Colored con
doms were given in half of the distribution area and the other half received
plain condoms.

The proportion of eligible couples using condoms and other methods of
contraception was assessed every 3 mo, by means of a prevalen Twenty per-
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cent of the villages in the condom distribution and nondistribution areas
were included.

The impact of our efforts on the knowledge of condoms was assessed by a
survey in November 1976. We selected 510 baris· (the sampling units) in
the contraceptive distribution area and a similar number in the nondis
tribution area. This number was chosen because we wished to interview at
least 250 male respondents in each area, and our pretesting interviews
suggested that only 50% of baris would have an eligible male at home.

Following a random start, a systematic sample of 10% of villages in each
area was identified and equal numbers of baris from each village within an
area were sequentially identified from the CRL census. This procedure re
sulted in the selection of a total of 32 villages with an average cluster size of
32 bans each. If the designated number of baris could not be obtained in
one village, the next adjacent village was then included to obtain the re
quired cluster size.

Eligible males were defined as husbands of nonmenopausal women, aged
15-44 years. Only one respondent was selected from each bari because
pretesting indicated subsequent interviews in the same bari were invariably
contaminated by the first. If the first household did not contain an eligible
man the interviewer proceeded sequentially to the next house according to
the CRL census numbers until he found a respondent or exhausted all the
houses in that bari.

The interviewer showed several condoms (one of which was in clear view
through the transparent wrapping) to men and asked six questior.s about the
identity and use of the condom as follows: 1) "V.'hat is this w.ed for?";
2) (Asked of respondents indicating a nOiH':'Jntrac::ptive use on the first
question) "Can it be used for anything clse?"; 3) •.r~'0m whom would you
obtain it?"; 4) "At what distance from yeu. house codd you obtain it?"; 5)
"How much W"!,ld it cost?"; and 6) "Can yot: explain how this should be
used as a famiiy-planning method?" An understanding of how the condom
was to be applied. used. and removed W.J.~ given credit as being "correct."
Less than a complete understanding was considered "partially correct," if
the man under'tood the condom should cover the penis during inten.ourse.
For practical purposes thc mterviewer's distinction between these latter two
categories was fairly arbitrary.

RESULTS

Bascd on the quarterly prevalencc survcys. condom usc was \cry low beforc
the contraceptivc program was bcgun in Matlab Thana. Thc prevalent rate
of usc increased from 0.02% to 1.2% in the contraceptivc distribution area
over 9 mo and remained at 0.2% in the nondistribution arca. With mtensive
educational and distribution efforts, 35% of couples receivcd condoms. but
the active user rate incrcased only ot 3.Sro. The villages receiving colorcd
condoms did not report a hIgher rate of use (Table 33-1). Thi~ findmg was

• A group of palnllm:alh rd,lted hOll'ehold, (Olll.lIl1l1lg.1ll ,.!\el.'ge of 5-1) 1.1I11I1Ie' "nh :10
35 member,
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4264

COMBINED
AREAS

2507 1757

COLORED CONDOMS PLAIN CONDOMS
DISTRIBUTED DISTRIBUTED

Number (%) Number (%)
ContraceptIVe 139 46.5 37 12.8
Balloon, toy or other 142 47.5 158 54.9
Contra,;'eptlVe and

bel/oon, toy or other 8 26 15 5.2
Do not know 10 3.3 78 27.1

Total 299 999 288 100.0

CONTRACEPTIVE DISTRleUTION NONDISTRiBuTION
AREA AREA

consistent with field worker impressions that colored condoms as such pro
duced little reaction, positive or negative. Condom use remained much low
er than pills or injectables, where thest: alternative methods were offered in
competition.

To compare the condom distribution with an earlier distribution of oral
contraceptives, 69% of all "eligible" couples iilitially received pills and 17%
were using this method 3 mo following the distribution. The special condom
distribution raised the overall contraceptive use rate from 14% to 15%,
whereas the addition of condoms and injeetables in selected villages raised
the rate from 14% to 21 %. The vast m"';ority of new users in these villages
chose the injectables. The reluctance r,.., use condoms was thereby
established.

When initially asked to identify a condom, almost four times as many
in the contraceptive area identified it initially as a method of family planning
(46.5%), compared to 12.8% in the nondistribution area (Table 33-2). How
ev~r, more than half in the contraceptive area and 82% in the nondis
tribution area identified it first as a balloon or tov, 01' could not identifv it.

A degree of modesty was detected on the p~'etest, possibly resulting in
some reluctance to specify the contraceptive purpose of the condom. There
fore, the second question w..:> asked to those who did not initially identify a
contraceptive function. With this additional question a total of i<8.6% and
36.8% were able to identify a family-planning use for the condom in the
contracep~ive anr:l nondistribution areas, respectively (Table 33-3).

Women interviewed

Method Cumgntly Used No. (%j No. (%) No. (%)

Oral contraceptives 280 11.2 158 9.0 438 10.3
Condoms 88 3.5 73 4.2 161 3.3
Other 20 0.8 17 1.0 37 0.9

Total 388 155 248 14.1 636 14.9

T;\BLE 33-1. Contraceptive Use Rate for Married Fecund Women Aged 15-44; Colored and
Plain Condom Areas; Prevalence Survey. Matlab. November 1976
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TABLE 33-3. Ability to Identify the Condom as a Contraceptive on Either Initial or Secondary
Response"; Matlab, November 1976

CONTRACEPTIVE DISTRIBUTION NONDISTRIBUTION
USE IDENTIFIED AREA AREA

Number (%) Number (%)

Contraceptive 265 88.6 106 36.8
Noncontraceptive only

or not known 34 11.4 182 63.2

Total 299 1000 288 100.0

*Men initially identifying the condom as a balloon, toy or "other" (Table 33-2) were
then asked if they knew of any additional use for the product Those indicating a
contraceptive use were added to those in Table 33-2 to determine the maximum
number aware of a family-planning use far the condom.

The large majority in the contraceptive area correctly named the CRL fe
male village worker as a source of condoms in their village and some named
additional sources (Table 33-4). Only 6.7% did not know where to obtain a
condom in the contraceptive area in contrast to 32.6% i'l the non
distribution area. The majority in the nondistribution area identified a mar
ket or shop as the place to obtain condoms, although there was no official
commercial marketing activity in Matlab Thana.

Availability was assessed by asking at what distance from his home the
man could obtain a condom. In the distribution area. 75% correctly named
their own village as the nearest point to obtain condoms (Table 33-5). Only
I % of men in the nondistribution area named their own village; however
50% knew a source within 2 miles of their homes.

The cost of a condom was indicated as less than 20 paisa (1.3 cents U.S.)
bv over half those in the nondistribution area and most of the remainder did
n~t know the cost (Table 33-6). Over 90% in the distribution area indicated
the condom was either free (as provided by CRL) or less than 1°paisa.

TABLE 33-4. Reported Sources of Condoms·; Matlab 1976

CONTRACEPTIVE DISTRIBUTION
SOURCE AREA

Number (%)
CRL field worker 257 86.0
Market or shop 47 157
Govemment worker 20 6.7
FertilIty res. clIniC

(Matlab) 0 0.0
None known 20 6.7

Total 344 115.1 t

N:':.JDISTRIBUTION
AREA

Number (%)

2 0.7
156 54.2
49 17.0

4 1 4
94 32.3

305 1059t

*~4en were asked "From whom would you obtain this product"?
tFercentages totaj to more than 100 because more than one source could be

named by each respondent.
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TABLE 33-5. Distance From Household Where Condoms Could be Obtained; Matlab,
November 1976

CONTRACEPTIVE DISTRIBUTION
LOCATION OF SOU"CE AREA

NONDISTRIBUTION
AREA

Number (%) Number (%)
Wlthm own village 224 74.9 3 1.0
OutsIde village -

< 1 mile 55 18.4 93 32.3
1-2 miles 0 0.0 51 177
3-4 ' 0 0.0 37 12.8
5+ • 0 0.0 7 2.4

None known 20 6.7 97 33.7

Total 299 1000 288 99.9

One-third of men in the distribution area and two-thirds in the non
distribution area could not explain how the condom could be used as a fami
ly-planning method (Table 33-7). This question was inadvertently omitted
during some of the first interviews; however. the overall results would not
have been substantially influenced. Reluctance to describe the correct use of
the condom might be greater in the nondistribution area, although the
responses are fairly consistent with the initial low number correctly identify
ing the condom as a family-planning method (Table 33-2). More than four
times as many in the distribution area could correctly describe the use of a
condom.

The survey has confirmed that men outside the special distribution area
generally could not identify the condom as a contraceptive. The situation
was improved in the contraceptive distribution area, although. even there, al
most half initially identified it as a toy. Consistent with these findings was
the widespread inability by men in the nondistribution area to correctly de
scribe the use of the condom, despite the fact that it had been generally
available for several years. Most of these men knew who provided condoms,
where to find the product. and how much the condom cost. The widespread

TABLE 33-6. Reported Cost of One Condom; Matlab, November 1976

CONTRACEPTIVE DISTRIBUTION
C05T AREA

NONDISTRIBUTION
AREA

Number (%) Number (%)
Free 256 85.6 37 12.8
1-10 PaIsa' 15 5.0 76 26.4
11-20 • 0 0.0 44 15.3
21-3C' 0 0.0 3 1.0
31-40 • 0 0.0 2 0.7
41+ • 0 0.0 1 0.3
Not known 28 9.4 125 43.4

Total 299 100.0 288 99.9

*15 Paisa = $0.01 U.S.
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TABLE 33-7. Ability to Describe the Use of ti,e Condom as a Contraceptive; Matlab,
November 1976

CONTRACEPTIVE DISTRIBUTION NONDISTRIBUTION
RESPONSE AREA AREA

Number (%) Number (%)
Correct 133 44.5 28 9.7
Partially correct 35 11.7 18 6.3
Incorrect 1 0.3 1 0.3
Could not respond 99 33.1 197 68.4
QuestIOn not asked 31 10.4 44 153

Total 299 100.0 288 100.0

unoflicial marketing of condoms in the nondistribution area was confirmed,
the price generally being below the 20-30 paisa price of commercial bal
loons.

Records show that condoms were regularly received by the local Govern
ment program from October 1971 to 1977 (6). Previous records were re
portedly lost in the War of Liberation. From 6,001)-11,000 dozen condoms
were received annually from 1973 to 1976. Based on the above supply data,
between 2.1 % and 3.4% of the esti.nated 24,300 eligible Matlab Thana cou
ples should have been active users from 1971-1976 (assuming 12 condoms/
mo/couple). How1.;:ver our baseline survey in November 1975 found 0.2%
reporting active condom use. This information is consistent with our find
Ings that the condom is not readily ust.~ by men in this area.

DISCUSSION

One might ask if our findings are likely to be unique only to this one area of
Bangladesh. National reports for the quarter ending December 31, 1975 in
dicate suflicient condoms were being distributed to supply 2.7% of Bang'a
desh's 16 million fertile couples (7). However, the Bangladesh Fertility Sur
vey (BFS) conducted in late 1975 and early 1976 found 0.9% of couples
reporting active condom use (8). By contrast, pill supplies would protect
2.8% of couples in the same period and the BFS reported 3.4% active pill
users. The difference between condoms supplied and used might be ex
plained if a large proportion of condoms were being misused. However, oth
er explanations may also be considered, including the possibility that con
dom use may be selectively underreported.

This latter possibility may contribute to the large difference between na
tional program commodity distribution and the CRL reported baseline level
of condom use. The BFS questions on contraceptive practice probed for re
sponses more than ours, and thus may have increased reporting. Un
derreporting of contraceptive practice has been noted in other family-plan
ning surveys in Bangladesh (9). However, at least for pills, we found
overreporting to be a problem once we started our distribution system. To
summarize, the accuracy of reporting condom use would be very diflicult to
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confirm, short of assessing the pregnancy experience of condom acceptors.
This latter task may be undertaken for the Matlab experience.

Matlab is not an unusually conservative Muslim area and we are not aware
of other factors that might inhibit the use of condoms. However one should
exercise caution in extending the assessment of any experience in this limit
ed area to the larger population of Bangladesh. Nonetheless, BFS data also
indicate a disturbingly low level of condom use.

Progress has been slow. not only in attaining higher use rates with the
condom. but also in achieving recognition of the condom as a method of
family planning. The previous general availability of the condom without ad
equate information about its intended use probably contributed to this diffi
culty. We feel some success has been made by our direct and explicit educa
tional efforts about condom use. However. a vigorous ongoing effort will
likely be needed to sustain increases in usage. An energetic approach
through social marketing, mass media, and personal education may help to
a<.hieve this goal.
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Health and family-planning programs in developing countries. whether gov
ernment. donor. or privately sponsored. typically face the problems of mate
r:~l scarcity coupled with mismanagement of resources. To achieve greatest
impdct. resources m'ust be used effectively and wisely. It is our experience in
developing countries that the greatest constraint to effective health programs
is often a.~'..::builii.y of supplies rather than health workers. A public health
program. to achieve consumer acceptance and positively affect public health.
depends suhstantially on the capacity to deliver drugs and/or medical equip
ment. In family-planning rrograms the story is the same; impact is more
likely when contraceptives can be made available. Because contraceptives are
usually procured and delivered through the same channels as other drugs.
field experience in public health supply systems in developing countries is
relevant to the supply problems of family-planning programs.

Transmission of drugs and other medir:al supplies from producers to users
requires a broad range of activities. interactions. and interinstitutional rela
tions. They combine to form what may be called the "procurement and use
process." Though the procurement and USl process is critically important to
most programs. health decision makers frequently view it as a process with
an inertia of its own--something whi.::h they do not really understand and
something over \\ hich they have no control. Our observations in many de
veloping countries suggest. however. that when managers make efforts to
improve the procurement and use process. there can be substantial positive
impact on drug availability and the subsequent effectiveness of public health
programs.

For the past 8 years. Management Sciences for Health (MSH) has actively
participated in the design and implementation of national pharmaceutical
supply systems In Afghanistan. Nepal and Bolivia. in collaboration with
USAID and UNICEF. In addition. for the past 18 mo. in collaboration with
WHO. MSH has conducted a survey of pharmaceutical supply systems in
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Asia, Africa. and Latin America. To date. ten countries have been visited and
their supply systems studied in detail.

This chapter is based on the observations. reports, and case studies in
these 13 countries. and considers various problems typically encountered in
the procurement and use process of pharmaceuticals and contraceptives in
developing countries. It will review reasons why this process is Important,
enumerate the activities which comprise it. describe the most commonly ob
served problems, and present encouraging examples which confirm that de
veloping countries increasingly can. and do. manage the process to their
own advantage.

IMPORTANCE OF THE PROCUREMENT AND USE PROCESS

Three interrelated factors underlie the importance of the procurement and
use process:

1. The economic Impact of drug costs on programs and consumers
2. The avmlabllzty of drugs as a key factor in consumer interest and program

effectIVeness.
3. The large number of practical opport1l1lltles for Improvement in all segments of

the procurement and use process
In Europe and North America. drugs constitute 10%-20% of expendi

tures for health care, making them an important economic factor in this area
(4). In developing countries. the economic impact of drug costs for govern
ment programs is immense. often representing as much as 50% of health
care budgets. In some countries. for example Afghanistan. import costs of
wholesale drugs are equal to entire health operating budgets for salaries.
services. and other supplie~ (13). At the household level. expenditures for
medicine make up a sizeable chunk of household budgets. In rural Afghani
stan, 7% of total household income. cash and noncash. is spent on health
needs and 37% of this figure goes for drug purchases in the commercial sec
tor. For the average 50.000-person target population of a government rural
health c~nter in Afghanistan. the estimated annual value of drugs purchased
on the open market IS about $43,470 (5). This is 47 times the annuai value
of drugs dispensed thnJugh the center (6). Therefore any step taken to re
duce drug cost may have significant impact on the economic and health sta
tus of a familv.

Availability' of drugs is a key factor in maintaining consumer interest and
achieving Significant impact in public health programs. The credibility of
health workers depends largely on their ability to supply these commodities.
A rural health survey in :\fghanistan showed that villagers value drugs more
than health workers or a clinic. In a Latin American country just embarking
on a rural health program. community health workers turn to private phar
maCies to replenish their stocks when program supplies fail them. This is
necessary. they sa~. for without drugs. they cannot maintain interest in pre
ventive services and health education. Adequate and timdy supply of contra
ceptive drugs and devices is especially critical in family-planning programs in
order to have substantial impact on fertility..
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TypicaIly. these supply systems are hampered by programs arising out of
systems design, people. policy, and technical issues. It is seldom possible to
completely rebuild a supply system so that it meets every expectation, but it
is frequently possible to make improvements in specific problem areas which
visibly improve overaIl service. A major goal of this chapter is to demon
strate that there are viable approaches to solving problems involved in the
procurement and use of drugs, including vaginal contraceptives. Important
examples exist in a number of developing countries. Improved service need
not await technologICal breakthroughs. Despite ever-present constraining in
fluences of political and private interests. improvement can be made if prac
tical approaches are taken.

THE PROCUREMENT AND USE PROCESS

Interactions and relationships among suppliers. planners. outlets. and users
of drugs are intennstitutional and complex. An overview or description of
the entire procurement and me process is useful for identifying problem
areas and placing them in dn organizatIonal context. The process is divided
into four activity areas: selection. procurement. distribution and use.

Within each area. a number of critical activities must be performed to in
sure a continuous ~uppl~ of goods. Th.? various organizations and activities
involved m the procurement and usc process combine to form a system be
cause lapses ofJudgement or performance In one area ma~ cause disruptions
in another. For example. a mi~take in drug ~electlOn may be the source of
problems In the area~ of di~tnbution or usc. Likewise. if information is not
made available on consumption rates of drugs or which drug~ are currently
in stock. mappropnate ~electlOn~ and procurements may follow.

Figure 34-1 shows the principal area~ of the proce~~ wllh activitIes
grouped under them. Drug ,le/('(llOli addre~ses Is~ues such as what products
should be available for what problems and In what quantity? Pracwemenl in
cludes considerations of finance. purcha~ing method~. terms of payment.
sources of supply. decisions to make or buy. and qualit~ assurance. DlJlnbll
lIOn includes forecasting need~ and inventory management, storage. trans
port. and waste management. ('se includes consideration of prescribing and
dispensing practice~. packagmg and labeling. matching supplies to appropri
ately trained personnel. and educating consumers. Each of these activities is
a potential source of disruption but also a potelllial opportunity for im
provement.

Complex reiatIon~hips between instllutions. both public and private. com
plicate. but do not prevent. en~'nive analysis of the proces~. Circum~tances

vary from country to countr) (Jut some generahzation I~ possible. Figure
34-2 is a model of the~e relatiom. The pharmaceutical industry i~ dominated
by a few large multinational manufacturers. Large numbers of small local
processors and packager~ of intermediate drug forms transfer finished goods
from manufacturers tc government and privatc procurement agenClcs in
each country. Thcse agencies distribute directly to ho~pitals. health pro
grams, pharmacies and shop~. and these. in turn. prO\ ide drugs to user~. ei
ther directly or through vanou~ levels of hedlth worker~.
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Distribution

Use

FIG. 34-1. ACl1\'ltlc<; In thc procun:mcnt Jnd mc proccs~.

COMMON PROBLEMS

Each system has a unique combination of constraints and deficiencies which
contribute to its 0\\ n particular ~ct of difficulties. Experience in a number of
countries in the developing world ~uggests. however. that some of these dif
ficulties recur frequently enough to be regarded as typical problems of the
drug procurement and usc process.

One problem which cuts across all four areas of the process concerns the
information used to make decisions. Information systems which regularly
provide decision makers with reliable data on public health conditions. con
sumption rates. effectiveness of various drugs. and quantities of supplies on
hand are seldom found. Critical decisions on what drugs to procure. what
quantities to stock and how to distribute them should be based on users'
needs but frequently are not. Scarcity of information on needs results in
procurement of nonessential drugs. shortages of essentials. and ultimately.
lower-quality service.

In the area of sflre/lOn. there is often an unnecessarily large number of dif
ferent types of drugs available. Problems associated with this situation in
clude usc of expensive brand name products in place of cheaper. generically
named drugs. procurement of disproportionate amounts of nonessential
drugs (combination products and over-the-counter symptom relief drugs).
and procurement of drugs whose effectiycness has not been scientifically
demonstrated. Inability to regulate the types of drugs available contributes
to a wide range of prescribing practices and obligates supply systems to
stock an unnecessarily large number of different ilems.

Problems relating to procurement that consistently demand attention in-
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FIG. 34-2. The phannaceutical procurement process.

elude supplier performance, quality assurance, and the question of whether
to make various products within the country or to buy from outside. Suppli
ers l' lY withdraw offers or change bids during the tender process, deliver
substandard products or goods about to expire, or fail to replace bad
batches.

Quality should be checked when drugs are first received and reverified
when they reach the outlets that di~tribute them. Reverification is important
because drugs may be acceptable upon arrival in the country, but may dete
riorate after long periods of time in the supply system. Environment, poor
handling, storage, and packaging all contribute to this problem. Unfonu
nately, quality assurance laboratory facilities and personnel are frequently
not available.

Many countries would save money and expand services if they could man-
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ufacture some products in local facilities. In order to be truly economical,
the "make or buy" decision must be based on sound demand and cost pro
jections. It is often difficult to bring the necessary information and analytic
skill together so that useful projections can actually be made. Another prob
lem a"sociated with make or buy decisions is production inefficiencies at
manufacturing plants. In order for government plants to be able to provide
products more cheaply than commercial suppliers, they themselves must be
well managed.

Commonly !>een problems associated with dlStnbutlOn include inadequate
storage facilities, insufficient transportation resources, inefficient stock man
agement, awl loss due to theft or spoilage. Storage facilities are often
overcrowded with incoming supplies stocking up, spilling into aisles, or sim
ply being left on loading docks. In addition to problems of quantity of space,
there are problems of quality. Moisture and pe!>ts destroy supplies as they sit
in warehouses and pocr security causes additional losses from theft. As ma
terials move through the supply system, outward from the center, storage
standards usually become worse; regional warehouses are often little more
than shacks and clinical facility storerooms only dirty closets. Also the limit
ed space available is often poorly used. Scarcity or inefficient management of
rolling stock keeps supplies bottled up at central warehous-:-s when there is
space available at regional warehouses. Information systems, as suggested
above. are usually inadequate, so that managers arc frequently unaware of
what supplies they ha\e on hand or where they arc. Supplies needed in one
region may gather dust in another, simply because their presence is un
known. or because mechanisms for transfernng stocks do not exist.

Problems a!>sociated with IIJf fall into three main categories: prescribing
and dispensing practice!>, misuse of drug!> by patlents. and problems of pack
aging and labeling. Lack of a mechanism to promote uniform prescribing
and dispensing habits results in incorrect prescribing and over- or underuse
of drugs by patlents. These have obvious drawbacks in terms of quality of
care, but they also have implications for the supply system. Usc of non
effective drugs (incorrect prescribing) or unnecessary multiple prescriptions
reqUIres the supplj sy!>tem to procure, store, and deliver nonessential items.
This increases the stram on the system without achieving improved care.
Dispensing of drugs is frequently carried out in unsar.itary conditions with
dirty utensils. Creams and liquids go out in unwashed bottles and pills arc
simply wrapped in paper. Frequently. only oral instructions arc given to the
patient by the dispenser. Imagine a case in which a mother receive!> multiple
prescriptions for several children with each drug placed in an unlabeled con
tainer.

Packaging and labeling are not only important to !>afe usc of drngs. they
are critical to whether or not they are used at all. Users exposed to brand
name drugs from commercial suppliers have come to expect fancy packag
ing. They may reject generic products which do not meet their expectations
of what good medicine !>hould look like. This i!> often the case with drugs
used in government programs which are unpacked from bulk sources and
distributed in shoddy looking packages.

Up to this point. problems related to "pccific activitie" in the procurement
and usp process have been di!>cmsed. There ,s another !>et of behavioral
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problems which create obstacles to good management from within the sys
tem. Obviously. such lapses as theft. misappropj-iation of supplies, or profes
sional indifference are detrimental to effective management of the process.
Often these problems can be traced to particular individuals, but widely held
attitudes are built into many systems that frustrate goal achievement. Materi
al scarcities in developing countries make available 'iupplies valuable com
modities. Control systems often are elaborate and many people view their
primary responsibility as conserving supplies rather than promoting effective
use. This attitude is reflected in the multiple signatures usually needed to al
loca~e small amounts of dn:gs and equipment. Supplies become a source of
tactical leverage in bureaucratic infighting. Officials resort to rewarding their
allies and punishing their enemies by giving out or withholding supplies.
Manipulating supplies for political purposes often becomes the de facto goal
of materials management in some systems. and public health considerations
dssume' :J secondary role (3).

ENCOURAGING EXAMPLES OF PROCESS MANAGEMENT

Each part of the procurement and use process is important and must be
dealt with. whether by action or default. Progress has been made in many
areas. but we know of no country where all activities are performed well.
Moreover. there is no solution that is universally applicable. Each country
has its 0\,., constraints and resources. Solutions to specific management
problems Inust be designed with these in mind.

One practical approach to developing solutions for procurement and use
problems is to investigate encouraging examples of process management
wherever they are fC'Jnd. Comparison of problems on a case by case basis
will encuurage development of situation-specific solutions. The following ex
amples illustrate approaches whIch different countries have adopted for vari
ous management problems.

SELECfION

Prior to 1972. the national formularY in Sri Lanka contained 2100 items.
This number was far in excess of ne~ds and proved unmanagable for gov
ernment programs. In 19i2. the State Pharmaceutical Corporation (SPC)
was organized as a state monopoly for exclusive importation of pharmaceuti
cal raw materials and finished dose products. SPC's role has been subse
quently modified in that it~ monopoly in the commercial sector has been
eliminated. but it remains the sole procurer of pharmaceuticals for govern
ment programs.

Among the SPC's objectives are to save foreign exchange. reduce the
number of available drugs. improve drug information reaching prescribers.
expand quality testing facilities. promote domestic drug manufacturing. and
reduce prices to consumers. SPC has not met with success in all areas. but
work with the national formulary has contributed to notable improvements
in stock map.3gement. Shortly after being founded. SPC collaborated with
the National Formulary Committee to reduce the number of drugs stock<::d
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for government programs. Tl-te original list of 2100 items was narrowed to
800, of which the SPC purchases only 50 by brand name.

The decrease in number of separate stock items. plus improved forecast
ing procedures has reduced the number of stockouts (shortages) from an av
erage of about 250 items at anyone time to about 25 items. Shortages that
endanger health are now virtually nonexistent (7).

Afghanistan is also benefiting from tr.;:. ddoption of an improved drug lor
mulary. In 1973. a committee of local professionals appointed by the Minis
trY of Health, and assisted bv MSH. redrafted the national formularv. The
Ministry was. at that time. p~ocuring and delivering drugs which we're too
expensive in some cases and not effective in others. The committee's goal
was to simplify and improve health practices through identificdtion of each
drug by its generic name. limitation of available drugs to those of proven ef
fectiveness. elimination of most fixed combination drugs. and maintenance.
where possible. of drugs customarily used by Afghan physicians.

The committee produced a new formulary of "bout 400 drugs. one-third
of the number previousl} !isted. As a result of this work. the government
enacted a national policy to j::-: 0cure drugs for its programs by generic name
only. Although the econol..'C effects of this policy have not yet been as
sessed. the adoption of the new formulary has resulted in the development
of a basic drug list for the rural health program. This 40-drug standard for
mulaJ1 is easier to order. store. and transport. with the result that annual
shipment~ to health centers are now completed in one-third of the time
previously needed (l).

Issues of selection are not critical in some family-planning programs be
cause many of the commodities are preselected b~ donor agencies. However.
many of the drugs necessary to support family-planning programs. such as
pain medications and antibiotics. are vulnerable to ~ection problems.

PROCUREMENT

Malaysia has been able to solve enough of the management information and
production problems to permit ecc,nomical local manufacture of man~ phar
mac<.:...ical products. Prior to 1964. supply and production operations for
the Ministry of Health were underta:"'en in 18 separate locations ranging
from old garage,: to rented warehouses. In 1964. the MinistJ1 of Health
established the State Pharmaceutical Laboratories and Stores (SPLS) ..t
Petaling Jaya. This complex replaced all existing facilities. Tablets. inject
abIes. and liquid medications are all produced at SPLS and many formula
tions are developed to suit local needs.

In all. the MinistJ1' of Health has reduced drug procurement costs b~ an
estimated 34% by producing pharmaceuticals at Petalmg Jaya. Petaling Jap's
success stems from a number of factors. including availability of accurate in
formation on cOl~sumption. the high quality of pharmaceutical education in
Malaysia. careful selection of the products. low domestic wages. absence of
import taxes on raw materials. packaging in bulk and absence of payments
for research. marketing. and return to investors (R).

Not eveJ1' countJ1' has the capacity to manufacture pharmaceuticals eco
nomically enough to allow drug production for all its needs. 'Nhen. as is
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usually the case. most drugs must be purchased, financial resources can be
stretched by careful management of purchasing. Papua. New Guinea has de
veloped an effective system based on regulated indenting (ordering) and
competitive bids. The Department of Health has in New Guinea a system of
six regional storage facilities called Basic Medical Stores (BMS).

In order to coordinate ordering and receiving and to minimize stock-hold
ing costs, a system of regulated ordering is used. All pharmaceutical supplies
are divided into three categories depending on whether the item i" to be
purchased once, twice. or three times a year. List I items are the highest vol
ume items for which considerable savings are achieved by bulk buying. List
II items tend to be cheaper per unit. so that bulk rates are not as critical.
List III is for items with high unit cost, highly variable consumption or short
shelf lives. When each BMS completes estimates for each supply period. it
records the rate of overstock as well as needs. From these documents. the
Pharmaceutical Services Section of the Department of Health executes trans
fer orders to move stock between the regional storage facilities ..

Purchase quantities for each store are set after the transfers have been
considered. Collated estimates are then sent to the purchasing office which
circulates tenders to lists of known "uppliers and bids are approved through
a 3-tier selection process. This system has the advantages of encouraging
competitive pricing among acceptable suppliers and making efficient use of
the purcha~ing staff. Its principal shortcoming is that there is no inventory
control below the BMS (9).

DISTRIBUTION

Peru's Ministry of Public Health does not have enough central storage space
for its 57 health districts. It has been able to get around these difficulties by
arranging for suppliers to deliver drugs direct to each district hospital. from
which the Ministry arranges for further distribution to health centers and
clinics. Contracts with suppliers are "ex-works" which means that the suppli
er is responsible for packaging and delivering to the buyer at specific times
and places. Preparation of delivery timetables is computerized. Supplies are
delivered at eight quarterlf intenals over a 2-year contract period. In addi
tion. supplemetary deli.er;es are made on a monthly baSIS. Suppliers use a
combination of independent commercial transport companies. Computerized
timetable formats are used to indICate the types and amounts or each item to
deliver to each facility and the desired delivery date. The printout includes
spaces for dates and signature~ so that it can be used for record-keeping
purposes. Though these measures have minimized the transportation re
sources needed by the ministry, problems do remain. In particular. district
and subdistrict storage space is inadequate for climatic conditions, arrange
ments to redistribute supplies are too slow, and the distribution system does
not produce accurate consumption data from which more reliable demand
projections could be made (10).

In Costa Rica, inadequate regional warehouses and poorly qualified per
sonnel made the decentralized distribution svste:n unsatisfactorY. To over
come this. the Ministry of Public Health set ~p tile General Inv~ntories De
partment (GID). This office coordinates all deliveries directly from the



334 / Community-based Distribution Programs

central warehouse. Health Centers submit requests every 2 mo and delivery
occurs about 2-3 weeks after the central warehouse receives a requisition. In
case of shortages at the warehouse. there are procedures for stock transfers
between facilities and for commercial purchases. PERT/CPM procedures are
used to schedule staff time, warehouse personnel, and delivery trucks. These
charts indicate when each facility should prepare its requisition, the times for
filling the requisition by the warehouse, delivery times. log times, and other
information. This system has improved deliveries overall, though central
storage space is ins:.Jfficient to accommodate the expanding number of facili
ties and available regional storage space ;s not )ct well utilized (II).

USE

In Malaysia. tablets were initially distributed in bulk and then repacked for
dispensing in paper envelopes and small plastic bags. Drawbacks to this sys
tem include mixups during packaging and dispensing. breakage during
transport, and problems of identity if labels come off bulk packages. To
overcome these difficulties, Petaling Jaya has coverted to foil-backed poly
vinylchloride blister packaging. Although this improved packaging and label
ing will hopefully cut down on breakage and improve dispensing practices,
its principai disadvantage is expense. Initial capital, personnel, and daily op
erating cost of the blister packaging operation are all several times those of
the bulk packaging operation (12).

For ministries experiencing packaging and dispensing problems similar to
those ')f Malaysia, but lacking comparable financial re<;ources, there are
cheaper alternatives to blister packaging. Both Afghanistan and Bolivia have
introduced course-of-treatment packaging into their ,illag~ health worker
programs by employing heat-scaled plastic bags. These dispensing units are
especially suitable for village programs with their basic level of training and
limited facilities. Precounted courses of therapy can he turned over to pa
tients without unpackaging and counting drugs :md thus continually expos
ing them to moisture and contamination. The machinery and equipment for
the heat-sealing operation is simple and it can be set up in al:nost any clean,
dry room which is large enough and has electricity (2).

CONCLUSION

Health managers in r:eveloping countries are acutely aware of the problems
involved in the selection-procurement-distribuuon use cycle associated with
pharmaceutical and contraceptive con:modity supply systems. They want to
take action but are often not aware of effective alternatives. The issues in
volved in proper management of this process have not been extensively
stuc:lied or dOCumented. Few hard data exist and future res('arch needs to be
directed to the resolution of these problems.

The technically perfect contraceptive device await~ discovert. Yet, in many
countries fertility rates can be lowered by regular supply alld appropriate use
of existing technologies and commodities. Operational supply ~ystem manu
als need to be developed which can be used by any.)n~. use of the manuals
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should be augmented by onsite technical assistance because each system has
its own specific difficulties that require individual attention.
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Intravaginal Contraception:
United Nations Fund
for Population Activities

JC DONAYRE

From its inception, the United Nations Fund for Population Activities
(UNFPA) has had a broad mandate in the general field of population. This
mandate became apparent with the early attempts by the Fund administra
tors to mobilize the considerable POtf nti<.i of the UN Speciali.led Agencies
for work in population. and later with the general perspective achieved when
the UNFPA was located within the UN Development Program. The UNFPA
has been b:.lilt into the developrr,ent program of the United Nations.
maintaining a large degree of autonomy. but representing an overall devel
opment approach to tile problems Jf population.

Although the founders of UNFJ:>A may have had other goals in mind. the
evolution of the Fund prior to the Population Conference in Bucharest in
1974. where significant interPdtional policy decisions were made, and in the
years since. reflects a growirlg commitment to the development of effective.
multifaceted population p..ograms addressing the problems of less-devel
oped countries in response to international consensus.

A steady growth in UNFPA :-esources since 1969 has allowed a consider
able expansion of population programs. as shown in Table 35-1. By the end
of 1977, $312.6 million had actually been spent and another $125.5 million
had been allocated for expenditures in 1978. By the end of 1978, over half a
billion dollars had been allocated to these programs. Of the seven categories
in which the UNFPA program is subdivided (Fig. 35-1). support for family
planning activities represented 37.3% of all expenditures up to 1972. grow
ing to 45.5% in 1975 and remaining at that appro:{imate figure through
1978. ThiS foui·year plateau is. on the one hand. indicative of a le-.cling off
in implementation rates, expressed here in actual expenditures and is. on
the other hand. a reflection of heavy emphasis on sectors other than family
planning, such as basic population data or communication and education
programs. These categories are not mutually exclusive. however; communi
catIOn or education programs may be directly related to, or in support of.
family-planrting programs.

Most of the national programs in family planning supported by the
UNFPA are integrated into. or form part of. maternal and child health oper
ations. Although it is impo~~ible to determine the importance of family-plap
ning services relative to maternal and thild health care programs. because
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TABLE 35-1 Program Trends by Population Sectors, 1969 -1978 (As of Soptember 1978)

PROJECT EXPENDITURES (US$ oom
Population sectors 1969-1972 1973 1974 1975 1976 1977 1978
BasIc population data $ 2,057 $ 3,817 $ 9,073 $11,221 $12,511 $ 9,848 $20,655
Population dynamics 3,425 3,992 6,616 7,759 8,347 8,350 13,986
Population policy 684 538 989 1,309 1,137 1,046 2,821
Family plannmg 9,890 8,803 18,726 30,560 31,755 30,413 57,222

(37.3%) (303%) (346%) (45.5%) (45.4%) (459%) (456%)
CommunicatIOn and

education 3,262 4,179 7,773 8,718 8,668 8,531 17,598
Multisector activities 3,405 4,488 6,124 2,826 1,508 1,166 3,281
Program development 3,778 3,254 4,787 4,748 5,915 6,876 9,943

TOTAL $26,501 $29,071 $54,088 $67,141 $69,578 $66,230 $125,506

~
.-s:
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the degree and modes of integration vary widely and the cleavage lines are
often not easily e~tablished: a considerable part of UNFPA financmg aims to
strengthen the related maternal and child health progr.lms.

More than 50% of UNFPA support is oriented to activities other than fam
ily planning and. when directed to family planning. includes support of ma
ternal and child health operations. While it is difficult to determine with any
degree of precision what part of UNFPA support nominally directed to fami
ly planning actu.l1ly goes to effective and direct support of contraceptive ser
vice~. the expenditures for the purchasing of contraceptives are shown 10

Figure 35-2. As of 19i8. 10.5% of family-planning resources and onl} 4.5'10
of total UNFPA program resources had been utihzed to provide contracep
tives for national programs. After a peak in 1975. resultmg from a now dis
continued adv,tnce order of contraceptives. the relative importance of con
traceptive supplies in UNFPA programs steadily declined. reaching 6.8% of
all family planning and 3.1 % of all program expenditures m 1978.

A further breakdown b} regions tFig. 35-3) sh0w~ that countries in Asia
and the Pacific received about 50% of the cumulative funding of UNFPA for
famil} plannmg in the decade of 1969- 1978. These are followed b} Latin
Amenca. WIth 24.2% and the region of Europe. the Middle East. and the
Mediterranean with 17.8%. Figure 35-3 shows expenditures in famil} plan
ning in absolute and relative terms as compared to other expenditures in
various regions. The most notable variations occurred in Latin America.
where family planning expenditures rose from a 10\\ of 11A'1rJ of all pro
gram~ in that region between 1969 and 1972. to 56.2% in 1975. remainmg
m that vicil11t\ until 1978. Less marked variations have occurred in other n:
gions alsu. wi'th the exception of Asia and the PaCific. \,here family-planning
programs have received more than 60% of all UNFPA resollrce~ allocated to
that region.

The expenditures shown in Figure 35-4. accordmg to region. reveal a de
crease in the proportion of funds deSignated for purcha~e of contracep·
tives. m 1977 and 1978. Only cumulati\ e figures are available up to 1976.
but in all regions. these are higher than the 1977-1978 figures. It is also ev
ident that although in the countries of Asia and the PaCific. where more than
60% of all liNFPA support was earmarked for family-planning programs.
only 5.9% of that was for the provision of contraceptive supplies. \,ith only
the program~ m Afnca having a similar designation for contraceptive
supplie~. The highest outlays for contraceptive supplies olcurred in Europe.
the Middle East. and the Mediterranean. essentiallv a'> a reflection of the
vel'}' high leveb of support for this aspect of the program in the period from
1969 to 1976.

Although complete figures are unavailable to allow differentiation <lI1lOng
the variou~ types 01 contraceptives provided to programs by UNFPA for all
years. Figure 35-5 compares expenditures in two representative years. 1974
and 1975. Oral contraceptives (OC~). IUDs. and injectables constitute the
major group. with OCs predominatmg. For these three modalities. the
UNFPA provided $2.503.895 or 88.5% of all its contraceptive resources in
1974. The remaining 11.5% of the funds ($326.853) went to the provision
of intravaginal contraceptives. mcluding condoms and ~permicides. For
1~75. the proportional difference in expenditures for the two groups was



125.5

5721 FP: 45.6%

265
290

lB7IFPI34.6%

3051 FP 145.5% 31BIFPI45.4% 30.41 FP 145.9%

1969.72 1973 1974 1975 1976 1977 1978
FIG. 35-1. Project expenditllre~ Itl6tl/ Itl72 -1978 in nullions of U.S. dollars. Family plannmg a~ percent of total expenditures (as of

September, 1978)

~
.J:..,

991FP 137.3"/0 BB 1FP 130.30/0



_a7 m
I,

I

/77 /77 LL/ ./77 /77 ,/77

4.5

tLV
~V

T FP

TOTAL

w

lm
4

.

1 HJJ~ LW·, 85 bLY bttJ ktt
T FP T FP T FP T FP T Fr T rp T FP

69{72 1973 1974 1975 1976 1977 1978
FIG. 35.2. Conllacepli\,(' expendilures as percenl of l<Hal (T) and bmily-planlllng (1"1') e>.pendllure~ 19G9/1972-1978 (a~ of
Seplember 1978)"

:;;
,-



I

/ ///

136

9.2 /-
~

V

321133.61 /
I=-=~

282

I I IV

I/-//~// ///

I

320

257
~

159 /-

1/

I

I

69/76 77 78 69/76 77 78 69/76 77 78 69/76 77 78 69/76 77 78 69/76 77 78

AFRICA ASIA L. AMERICA M. EAST l·REG. & GLO. TOTAL
FIG. 35-3. Family-plannmg expenditures by regions 1969/1972-1978, as percenl of lolal expendilures (as of Seplember 1978).

/ /L.::,/I

66 53[/

~V-
-..s~

,..c..
..j)



MIDDLE EAST &

MEDITERRANEANASIA & PACIFIC

11.4

69/72 73 74 75 '~ 77 78

308

69/72 73 74 75 76 77 78
INTERREEIONAL & GLOBAL

::/
...)

~
~-

FIG. 35-4. Contraceptive expenditures by regions 1969/1972-1978 as percent of family-planning expenditures (as of
September 1978).



lntrtzvaginal Contraception: United Nations Fund/or Population Activities / 345

/ /
MillIon
U.S.S

4.0

3.0 _

2.0 -

(-/---r/
88.5 %

79.7%

Oral contraceptIves

IUD's

II ,jectables

/
1.0 - 20.3% Condoms

Spermlcldes

/
11.5 % 1/ 1/
1974 1975

FIG. 35-5. Contraceptive expenditures by type in two sample years.

less marked, reflecting a disbursement of condoms from the stockpile five
times greater than that in 1974.

CONCLUSION

The UNFPA has provided contraceptive supplies to a large number of
countries in the context of its support to family-planning service programs,
involving approximately 45% of all UNFPA-financed operations. Those pro
grams have most often integrated maternal and child health services with
family-planning programs and, in consequence, have required UNFPA re
sources for components other than the purchase and distribution of contra
ceptives. From 1969 to 1978 the total contribution to the latter constituted
10.5% of all UNFPA support to family planning and 4.5% of total UNFPA
program funds. Of these distributed funds, only 11.5% in 1974 and 20.3%
in 1975 were utilized for condoms and spermicides. These figures are proba
bly representativ~ of the overall UNFPA allotment for these contraceptive
methods.



346 I Agency Programs on Vaginal Contraception

Although in absolute terms. UNFPA is probably among the main provid
ers of international funds for contraceptives, the composition of its support
for populatioil programs is extremely varied. The supply of contraceptives is
not the most important component of its general programs. nor does it con
stitute the major part of its support to family-planning programs.

The increasing evidence on the improved acceptance, utilization. and
effectiveness of vaginal methods of contraception, shown also at this meet
ing, and the continuous problems affect1ng other methods, should soon be
reflected in a switch in demand worldwide. What is happening in developed
coun~ries in this regard. where the use of vaginal methods is on the upswing.
should soon be evident in less-developed countries. To that end. and for the
benefit of progr«ms. information should be widely disseminated on recent
data such as showr. in this workshop. The Fund would collaborate utilizing
the channels open tv it and would be prepared to respond to this newly cre
ated demand.
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The Importance of
Vaginal Contraception

MALCOLM POTTS

Vaginal contraceptives are to family planning what a buffalo cart is to a
modern transport system; more certain ways of solving the problem may ex
ist, but to overlook the usefulness and potential acceptability of a simple so
lution to a common problem, especially a method that is of proven useful
ness and perhaps also open to improvement, is shortsighted.

SOCIAL SIMPLICITY

Most likely the interest of scientists and ph}sicians in the glamorous and
highly effective contraceptive methods h'ls been responsible for the glacial
progress of vaginal barrier methods. In 1931, Marie Stopes wrote, "While
preparing the third edition of my textbook Contraceptwn, Its Theory, History and
PractIce I ti acked down, through several indirect references, the fact that the
rubber vaginal cap, which is now of such technical value as a contraceptive
and which has universally been attributed to Dr. Mensinga, was in use by Dr.
Wilde over 40 years before" (5). Wilde wrote in 1838 about the condom, co
itus interruptus, tubal ligation, therapeutic <lbortion, and a rubber vaginal
cap. He fitted the cap with the use of a speculum and described it as some
thing "to let persons, to whom childbearing is impossible, wear a rubber
pessary constantly; the pessary having no opening, covering the os uteri
completely and closing il tightly, to be removed only during the menstrual
per:od."(7)

Wilde also referred to the earlier literature of 1823: "Most peasant families
had only lWO to three children, then no more. Careful investigation showed
that a midwife possessed this secret. At the end of the child bed, she brought
the woman, unknowingly on her part, a foreign substance which, applied to
the os uteri, closed the entrance" (1).

It is against the grass-roots and crocodile dung (one ancient Egyptian form
of vagIna~ barrier) beginnings that the contemporary importance of vaginal
contraception should be seen. Most of the world's people live a life not greatly
different from the German peasant of 1823.

I once flew out of Bombay with an Indian doctor who had practiced in the
Caribbean for the whole of his professional life. He was leaving Bombay after
his first visit to India in 20 years. Like me, he was appalled at the poverty and
the effects of the population explosion.

"Do you know what I would do?" he said. "Cottonseed and mustard oil. .. !"
Apparently this was the traditional Indiar. remedy, and he probably had r.Iore
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insight than most family-planning program advisors in New Dehli, by
recommending a peasant solution to a peasant problem.

The contemporary view of v<lginal contraceptives may still be too clinical.
In the nineteenth century, a dichotomy occurred with regard to vaginal con
traceptives and the dichotomy still exists today. On the one hand, the con
dom and spermicides enjoyed an expanding over-the-counter trade; on the
other halld, the diaphragm became the tool of the physician working in a
family-planning clinic.

The marriage between family-planning clinics and vaginal contraceptives
took place in Holland. where the check pessary had been developed by the
Flensburg physician Mensinga {ht:!1ce the English m.me. Dutch Cap) and the
first ')irth-control clin;~ ",;::s (',pened Lv Aletta Jacobs. Until recently family
planning programs z,lmost ('xclusively tl "d this second. clinic-oriented path.
The work of the japaiiese Family-Plann;'lg Association and the RFSU in
Sweden, and more recently PSI-initiated programs in developing countries,
are beginning to cause a shift in attention to the over-the-counter approach
that. as the triumph of the PSI Bangladesh Piogram (Huber, Chap. 33) and
the promise of Mexico (Macorra. Chap. 20) sho\v, is more relevant, cost-ef
fective, rapidly implemented. and probably more culturally acceptable than
the phy,ician-delivery approach.

Until the development of oral contracepti\ es ,md the rediscovery of the IUD
after World War II, vaginal methods of contr~(ceptionwere the only option a
doctor could offer to a woman seeking contra,:eptive advice. At the peak of its
popularity in America. the cap and cream method of family planmng was used
by approximately one in three Americans who ~ttempted al'y form of contra
ception. The Population Investigation Committe~ ':'J!~.'PY 01 contraceptive use
in Engla!~d in 1959 found a vaginal barrier the method of choice among one in
eight CO'.lp!,".:'; who were using some form of birth control. Vaginal contracep
tion haJ .1'·,,,,-:,s been a method used more by schoolteachers than shop assis
tants, '1[';\ ·,.c method lost ground to oral contraceptives in all social classes
and in ali wuntries during the 1960s. Only recently have vagmal contracep
tives begun to mcrease in popularity (Pratt, Chap. 6).

Perraps the first conclusion that can be drawn from any broad historical
and geographic per~pective is that simple, do-it-yourself methods of contra
ception might well playa more significant role in fertility control in the de
veloping world than we have considered possible. When I first took part in
clinical family planning. in Britain during the 1950s, Marie Stopes's Clinic
still sold sponges through a mail system. At the present time, I continue to
use one of these sponges to wet my postage stamps. When I first joined the
International Planned Parenthood Federation (IPPF) in the 1960s. the widelv
used lv/edlcal Handbook still gave instructions for "homemade barriers and
household material of spermicidal value." It described making vaginal barri
ers from "clean. soft, white cloth ... cut into pieces about 6-in. square."
Small sea-sponges can also be used. A variety of homespun spermicides
were also recommended. "One part of acetic acid mixed with 20 parts of
warm, boiled water is an effective spermicide." "Any clean or sweet or cook
ing oil (mustard oil) or fat, including butter or margarine if suitably smeared
over the plug or sponge." The Handbook wal ned women against carbolic
soap and detergents.
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In the 1950s, washable, reusable sheaths were still being sold in Britain. A
place may exist for a similar product in developing countries. The sheath
might be nade of plastic, whICh has good heat transmission and high tensile
strength.

There is a need for promotion of exis~ing vaginal contraceptives through
nonclinical channels. Implementers of social marketing and CBD programs
should review the potential of vaginal contraceptives. Anyone considering
possible improvements should remembeI that an over-the-counter method
has a more significant social input than one that requires advice from an
"expert." Those striving to extend the choice of family-planning service~ to
a weater number of individuals will hopefully 3void the paternalism of Marie
Stopes who particularly recommended the sponge and olive oil for "poor
and illiterate, often overburdened, women whose husbands are either lascivi
ous, careless or drunken."

If vaginal contraceptives are important largely b~cause they are simple,
ther. this advantage should not be eroded by technological overkill. A dis
posable vaginal sponge is likely to be unreasonably expensive anu demand
too much of the distribution system for regular use in developing countries.
A long-la~ting vaginal contraceptive device may make insupportable de
mands on the technology.

DISTRIBUTION SIMPLICITY

By the 1890s most methods no,,' with us, and some possibilities we have for
gotten, were advertisel... and sold. W. George, around 1900, had a wholesale
and retail trade in "all kinds of rubber preventive appliances." He sold con
doms for from two shillings to ten shillings ($.25-$1.00) per dozen; the "ca
pote anglaise-a wonderful appliance for use by married ladies desiring to
regulate the number of their offspring" cost fi':e shillings and sixpence.
Rendell's pessaries (still successfully marketed in 1979) sold for two shillings
per dozen, cervical caps for two shillings and threepence; and a sponge with
quinine for two shillings. (2) The Gem pessary "fitted with a specially pre
pared ~ponge dome that acts as an absorbent. preventing any fluid from
passing beyond the rim of the pessary" is reminiscent of the collagen sponge
(Chvapil, Chap. 8). However, a combined sheath and pessary that could be
"rolled into the shape of a check Pessarie, and can be so used by the wife"
has no modern analogue, except that it could be "used, unrolled, as a sheath
by the husband." Like the original, the C-film concept, i~ was appropriate for
either partner to use (Belsky, Chap. 20).

Over-the counter (and mail-order) sales of soci<l! marketing and of com
munity-based distribution programs have received some support over the
past five or ten years. The concept of CBD has gained gyeater acct;J~ance

than seemed possible when we launched the idea in the ear1.y 1970s. But, al
though global por cies have been so set, the over-the-counter trade in con
tra~eptives is still not reaching :ts full potential. The careful demonstration
of the acceptability and cost-effectiveness of social marketing in the Philip
pines \Ylanan, Chap. 31) has not been translatf'd into a nationwide policy.
Even nations such as Thailand, with established family-planning pro-
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grams, levy tariffs on the import of contraceptives. Indonesia maintains an
anachronistic law adopted in colonia! times that forbids the unsolicited dis
semination and display of contraceptive,,: in Ireland, restrictive legislation is
being considered that would limit contraceptive sales to pharmacies. In
Great Britain alld the U.S., the use of television to promote contraceptives is
forbidden-in Britain the statute setting up the commercial television com
panies specifically forbids advertisement of undertakers, astrologers, and
contraceptive products; in the United States a brief experience in California
showed that television sponsors, possibly pressured by religious minorities,
withdrew their support if contraceptives were promoted.

Laws regulating the manufacture, display, and advertisement of contra
ceptives should be repealed. Contraceptive products should be subject on
ly to existing trade description acts. Tariffs against contraceptive imports
should be abolished. The experience and self-confidence of the Bangladesh
(Chap. ?3), C-uatemalan (Chap. 32), and Mexican (Chap. 30) programs
should be expanded to countries such 'IS Nigeria, Egypt, and Brazil.

PHYSIOLOGIC SIMPLICITY

Condom~ almost certainly fail more frequently because they are not put on
than because of mechanical defects. No direct, or even indirect, link can
be found between the tests lb"l m;mufacturers run (Free, Chap. 21; Hahn,
Chap. 23), which are an aspecl of quality control uf the physical properties
of condoms or m vitro powers of spermicides, and the physiologic possibility
of pregnancy. In the case of methods with a low failure rate. especiaHy those
distributed directlv to the consumer, manv decisions about use must be
made by inferen~e rather than by obsen:ation. For example, in testing
spermicidally lubricated condoms, it beca: ,e apparent that assembling and
following the number of users necessary to demonstrale, on a statistically
sound basis, that the addition of a spermicide would reduce the already low
pregnancy rate of a condom, would be impossible. All that can be said is
that concurrent use of a spermicide is a reasonable step to take (3). In devei
oped countries, conducting large-scale Phase III clinical trials (Stollev, Chap.
27, is increasingly difficult, partly because of expense and, more important,
because couples who are likely to volunteer for clinical follow-up of intrinsi
cally nonclinical methods are few in number and nonrepresentative of those
very groups most likely to benefit from such methods. Studies of contracep
tive failures (Hoffmar., Chap. 15) through women seeking abortion may be
helpful and human (Masters, Chap. 25) and animal testing (Zaneveld, Chap.
24) seem promising.

Biologically, the vaginal barrier, combined with a spennicid'.:, is the most
logical approach to interruption of the process o[ human reproduction.
Sp'.:rm must make the quick but hazardous j::>urney from one partner to the
other, and surely it ought to be possible to arrest their progress and destroy
them without any local or systemic harm to the man or woman.

If humans had the anatomy of a number of our mammalian cousins, per
haps of the bull and the cow, or of the red kangaroo, then spermicides
would solve all of our problems. Unfortunately, we must live with the anato-
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my of the human vagina. which is a curiously perverse organ from the point
of view of hydraulics (Masters. Chap. 25; Flowers. Chap. 2). The probkm is
that the ccrvix protrudes into the vagina and spermicides are often pushed
into the pnsterior fornix during intercourse. The female vaginal barrier is
not a sperm-tight trap; it is mainly a device for holding an adequate supply
of spermicide. whether margarine or nonoxynol 9, between the tip of a mov
ing penis and the entrance to the cer :x.

In terms of effectiveness. vaginal b. q ler methods are unlikely to approach
the systemic method of contracept, ' !ith their widespread effects and abili
ty to prevent pregnancy in a number uf different ways. The widespread ste
roid action gives the method its ~,ide effects. however. and rare but measur
able hazards. Voge (6) concluded a scholarly review of The Chermstr; and
PhySICS of Contraceptives over a generation ago with the words

To those who still clamor for the one hundred percent efficient (ontraceptives.
the views which have been discussed [a realistic summary of the limitatiom of vag
inal methods] n:ay appear depressing and savor of pessimism. but after mature
consideration. I am ready to affirm that we not be c.lespondenl. ... Clinic reports
seem to put the 'irreducible minimum' [of failures] at about two percent.

In many ways. changes have been slight since Voge wrote in 1932. except
that the cost of research has escalated. Gamble financed the National Com
mittee on Matcrnal Health studies in contraception in 1934, with $5000 (8).
Perhaps a new generation of biologically more sophisticated agents will be
discovered to interrupt fertilization (Zanevcld. Chap. 24).

One pressure sometimes mentioned as a reason for increasing emphasis
on vaginal mcthods is the clini::al hazard associated with long-term use of
the pill or IUDs. This IS probably misguided. as contraceptive methods are
complementary. not competitive. with each method offering a different bal
ance of advantages and disadvantages (Scrimshaw, Chap. 29).

Vaginal barriers are without significant short-term side effects and proba
bly have no long-term risks. althClugh even this can be challenged (Chvapil.
Chap. 16). The condom and sheath may reduce the risk of cancer of the cer
vix, and both barriers and spermicides have the potential of helping to con
trol venereal disease (Cutler. Chap. 17). In any country i\ here abortion is le
gal. or safe abortion is acces~ible. the combination of vaginal barrier
methods of contraception with first trimester abortion presents less risk to
the user than adopting IUDs or or21 contraceptives (4).

When barrier methods are promoted r.onestly. without unverifiable claims.
they find many acceptors. In th~ developing world their marginally inferior
performance in relation to effectiveness is perhaps less significant than in
the West.

STRAIGHTFORWARD DECISIONS

"Whv can't a ~C1entific communitv that has sent a man to the moon solve the
problem of contraception!" wall~ the pre~~. That i~ perhaps the wrong way
to pose the question. and we ~hould ask imtead. "What can we do for the
thousands of millions of people who. in an age when a handful of men
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have been to the moon, are still using their bullock carts to take themselves
and their produce to market?" For these people our sophisticated technolo
gy may not be relevant.
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