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2. Narrative
 

The objective of this research program is 
to establish a clinical unit
 
for the deveopment and evaluation of simplified fertility control
 
techniques suitable for use ini 
 less developed countries. A ;econdary

objective is to determine the undesirable side effects of drugs and
 
techniques currently used in LDC fertility control programs and to seek
 
ways of eliminating or minimizing these undesirable side effects. 
 It is
 
expected that this unit will allow the development and testing of new
 
means of fertility control with regard to efficacy, simplicity, safety

and patient acceptability of fertility control techniques. 
 It will also
 
serve as 
a facility for training LDC participants in the most up to date
 
techniques of fertility control.
 



B. EXPANDED NARRATIVE STATEMENT 

. roject Description and Backgroond 

The objective of this proposal Is establishto a research program for
development and evaiilkatjol of' mlified post-conceptive fertility
ccntrcl techniques. A second oljectivL, is to delineate and ,liinate
Se un toward teffet!.; o' drugs tici tfzchriiqut: s used in fertility control. 

h,_-earc V into multi p-e area. !, pi-oposd, including the deveJoplfent. of' 
imprc ved pregniancy testing t etr oJogy, the aevelopment of po,;t
2oncep-tive fertiJtAy control :Ihods for mense.s induction and eurly
termination ot' preg:nancy, imnro,ed of dilatation,reans cervicnal 

improved sarg ical , iuipmr, rit 
 fo " - nicti] ut. ilizati, ' in L)Cs. the fiurther
J)Urfect..ion o s ecOrid tri iL t ,retnzncy terminut iun agents, and theei.mination c:' untoward iT'fect,-- (f presently employed fertility control 
agents and Plethods. Estahlishment of such a progi-amn will provide valid
comparative results efficacy,of the safety, and patient accptubility
Af these ferti Lit," control techniques. It will a.so be available to

trainees from at Hopkins who a variety ofLIYCs Johns participat, in 

p.opulation preorams.
 

2. Significance to A.I.D. Objectives
 

in March 1972, United Nations released a report confirming that the 
post-conceptive control of fertility by surgical termination of early

pregnancy is 
tne most important and frequently uso.d means of fertility
control throughout the wo;'id. nIthough prevention of pregnancy is
desirable, it is well kn(own tha:, many individuals will only take action 
to control fertility aft,_ t p,p,-gnancy is suspected or established.
With the passage of a iibera.iz,i abortion law in India in Algust 1971,
surgical termination of prt:gnancy is now legal on reasonable indications 
for a majority of women in the le'ns developed countries. 

Research on improved post-conceptive means of' fertility control is
 
important for the following reasons: 

1. 
A principal reason for this research is to develop techniques

which can safeguard the health of 
women choosing post-conceptive
 
means of fertility control. With abortion now more freely

available in India, Pakistan, Mainland China, Malaysia, Singapore,

Taiwan, and Korea, it is increasingly important that methods be

developed which are as 
safe and practical as possible. Safety of

the best current methods already compares favorably with means such
 
as the pill and IUD, and is many times safer than continued
 
pregnancy. In New York, the liberalized abortion law resulted in
 
a significant decline in mate.-al death rates and out-of-wedlock
 
births. Even so, improvement in methods of pregnancy termination
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is important to maximize their safety and practicality in less
 
developed countries where currently used techniques are
 
frequently not as safe as those employed in the developed
 
countries and in many countries, a sizeable pere&htage of
 
Ob-Gyn beds in hospitals are occupied by incomplete, frequently
 
infected, induced abortions.
 

2. Improved methods are needed to cope with the failures of currently 
used reversible contraceptives. For example, an IU) user may have 
only 3% chance of becoming pregnanit in any given year, but over 
25 years of sexual exposure the chance of an unwanted pregnancy may
be very significant with failure to avoid unwanted pregnancy more 
likely than success over 1.hiis time span. 

3. The demographic impact of' pregnancy termination is enormous. 
Changes in birth rates 
in Eastern Europe and Japan after liberalization
 
of abortion laws have amply demonstrated both the demographic impact
and latent demand for this means of fertility control. Official 
estimates in India placed the number of pregnancy terminations at 
6 million annually--prior to the change in laws. The Indian Ministry 
of Health and Family Planning has recently held a conference to 
examine the best equipment and techniques for implementing the new 
law. 

To date there has been little research to improve conventional pregnancy
 
termination techniques. Since early terminations are safer than those
 
carried out later in pregnancy, the development of simplified means of'
 
pregnancy testing and detection will be an objective of this project.
 
Pregnancy testing is also a valuablu public health measure fir women
 
desirous of mcre children in thut it allows initiation of' early prenatal
 
care which is necessary to achitve the healthiest outcome for both mother
 
and infant.
 

Although primarily a research program, it has become increasingly clear 
that moving the latest research findings into the hands of practitioners
 
in less developed countries is often a slow and difficult process.
 
Therefore, a component of this program will be to train LDC practitioners

in a "model" fertility control clinic setting. The clinical research
 
unit will be one part of this fertility control clinic--the other activities
 
contributing to this clinic already in being at Hopkins.
 

With many countries moving to adopt a ne,,. "pregnancy centered" approach for 
family planning :ervices (recently documented by UN Fund for Population

Activities), family planning clinics will increasingly emphasize (1) the
 
provision of quick and accurate diagnosis of pregnancy, (2) expeditious

termination of any unwanted pregnancy, and (3) provision of the best 
methods for prevention of subsequent unwanted pregnancies, e.g., immediate 
IUD insertion or outpatient female sterilization, as well as ample 
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supplies of oral and other contraceptives. Trcinees at Hopkins will
 
receive instruction in a program Gf'fering this new pattern of' family 
planning services and the Tatest techniques of fertility control which 
will facilitate their initiating such programs in their own countries. 
While an outlut of 40 clinical trainees in the first year of the program 
would not possibly solve tthe need for hundreds of thousands of such 
individuals throughout the world, nevertheless, the stragic vlacement 

trai::ees it uncleraevelen>ed countries could lead to a secondary
 
d4 fusion of the es.Senthal knowledge and skills in the field cf
 

oopulation control.
 

3. 	 ielation to L-isting Knowledge 

Research in three basic areas is proposed: (1) pregnancy testing, (2) 
yharmac-logic ireans of prtgriancy Lternination and (3) physical means of 
pregnany termination. 'ti relati onship of' current knowledge. to each 
C1 thes, research toLpics is us tel iows: 

i. 	 Improved pregnancy testing technology - Current methods ere limited 
by lack of' sensitivity in early pregnancy. A test which could 
detect a pregnancy prior to the missed period would et,i.valuable 
in allowing selective application of menses inducers (such as 
prostaglandins). Improved reagents which are stable in tropical 
climates on long storage without refrigeration are needed, as are 
easy to read tests which minimize false positives and false negatives. 

2. 	 Pharmacologic means of' pcest-conceptive fertility control - There 
are several potential approaches to this means of fertility control 
including: (2) prostaglandins and other direct stimulants of 
uterine mascuiature such as oxytocic agents, (b) agents which interfere 
with progesterone production by a direct effect on the corpus luteum, 
(c) 	 agents which interfere with the hormones needed to minritain corpus 
luteum function such as anti-lutenizing hormone (L}I) or tnti-human 
chorionic gonadotrophin (HCG) and (d) agents with a direct toxic effect 
on the ute-rine content-. 

Although these pharmacologic agents, particularly prostagIarldilns, 
are very promising when used in the first trimester, -vacu'tion of 
the uterine contents is incomplete in a certain proportion of cases. 
Therefore criteria must be established as to when intervention is 
warranted, new means developed to determine when uterine evacuation
 
is complete, and the best methods developed to handle incomplete 
terminations.
 

3. 	Physical means of pregnancy termination - Improved physical methods
 
should stress simplicity and safety. The question of safety as it
 
relates to pregnancy termination is complicated, and there has been
 
no systematic approach with the goal of identifying and eliminating
 
those factors which contribute to morbidity and mortelity.
 



a. Anesthesia -	 To be practical in less developed countries 
procedures must be done under local anesthesia which minimizes 

or eliminates some of the risks of general anesthesia, especially 

aspiration and its consequences. With local anesthesia, the
 

uterine fundus remains normally responsive to oxytocic agents
 

allowing maximum contract ion of the uterine masculature with 

diminished risks of hemsr'Ina#.e and perforation. This method of 

anesthesia has disadvantages, including drug toxicity related 

to the local anesthesia, or tie sedative or tranquilizer usually 

required. Variable deg',r-:s o' pain relief are experienced. 

erforationb. 	 Perforation of the Uter ine lundus - While uncommon, 
of the uterine 1undus is a serious complicnitiorn of' sar.,Jcal 

termination. There ha. buui no systematic approach to the 

problem of perforation with its goel the reduction (--, Lhis 

complication to its jrieduceable minimum. 

tnat blood loss in suctionc. 	 Hemorrhage - There is little question 
less than that. associated with the traditionalcurettage is 

D&C. Plood loss generelly tops only after complete evacuation 

of the uterus, and the greater the time elapsed during the 

greater tliu blood loss. There is no documentationprocedure, the 
of those parameters which influence blood loss, and there is 

therefore no systemati( approach design to minimize this problem. 

d. 	Infection - This complication remains the most common of the
 

serious sequeilae of' abortion. Following suction curettage or
 

D&C, infection most communly indicates incomplete evacuation 
no reliable method of determining when
of the uterus. There is 

the uterus has been completely emptied. Most commonly, the 

operator simply continues until no further tissue is obtained, 

and 	assumes complete evacuation.
 

4. 	 Relation to Other Research 

The question of' safety as it relates to pregnancy termination is indeed 

complicated, and there has been no systematic approach with the goal of 

identifying and eliminating those factors which contribute to maternal 

morbidity and mortality. Such factors include anesthesia, both local
 

and general, and a study of the relation to the morbidity of the various
 

Injury to maternal tissues, whether
techniques of fertility control. 


manifested by performation of the uterine fundus, hemorrhage, or infection,
 
There has also been little research
is an area relatively unstudied. 


into the efficacy and safety of the abortion methods themselves. No
 

work has been done to minimize blood loss during curettage, to establish
 

with certainty the completion of an abortion, or to eliminate the
 

more serious intra-abdominal damage complicating termination of pregnancy. As
 

in the field of sterilization, it has not yet been ascertained if the
 



transfer of these surgical methods from the hospital to the clinics
 

of lesser developed countries will allow continuance 
of the low
 

incidence of complications aid ,;ide effects.
 

Prostaglandin

A.I.D. has made a large investment in prostaglandin 

research. 

on side effects, studies 

program will be confined to work
studies in this 
needed to obtain comparative data and use 

of other drugs in conjuncilon
 

and 	truinirg purposes.and 	 castes [or deonstrationwith pr staglndins 
ctAh 	r'pharmacologi(: UoSt-cOnceptivee clinical work on 


control.
 
There is littl 

means of fert iIi ty 

per 	year" with the Batteil e at ;1'(0, 000
A.1. 	D. has oer project f undeti 


aUd non-e ,ectUrical
to deve l01i im1.lrov,. electricaNemoriail institute 
This project will seive as a 

for 	 suction curett!Lgt.vacuurm systt-ms ']h!s
 
r thk, tquipment develop)ed at Baltellt:. 

:., facility Cclinical ttest 
tho 	battellt. prolzrar

is a cnical research progranr whereas
project 

equipment.
f'ocuses on ci:[.rieering develpm(it of 

other major research efforts in 
aware of any

The 	 proposing office is not 

proposed research.
the 	area of' the 

5. cope of Work 

Rkesea-rch into the following areas is proposed: 

Development of improved pregnancy testing 
technology, with
 

I. 	
on accurate and simple detection of the 

very early 
specific focus 


gestation.
 

and 	terminationmenses inductionmeUns of2. 	 Development, of improved 

of early pregnancy.
 

means of second trimester -termination 
3. 	Development of improved 


of pregnancy.
 

h. 	Improved pharmaceutical and mechanical 
means of cervical
 

dilatation.
 

Improved equipment for clinical 
utilization in surgical


5. 

pregnancy termination.
 

The Clinical Research Unit and the other 
family planning services
 

6. 

of Johns Hopkins will be used for training 

purposes.
 

6. 	 Research Methodoloy and Work Plan 

Evaluation and Development of Improved 
Pregnancy Testing
 

Project I: 

Technology
 

Objective: To improve the practicality and reliability 
of tests for
 

A method suitable for use in LDCs which
 the 	early detection of pregnancy. 




can be used by the individual at 
home will be sought.
 

The history of Lioussays for 
ICG in the Department of Gynecology and
Obstetrics in the Johns Hopkins Medical Institutions is well-recorded

in the literature ald was 
initiated by the invention of a quantitative

assay for HCG in serum in 1941.
 

'he history of' inmu-oassays in 
the. department began in 1961 when effortswere initiated to develop n2w irflmainological tests for pregnancy. Sincethat time the dielariment hli; i veiit-d three entirely different pregnancytests, two of which are now ct)nl.er,.i:t. products, some of which ure oil themarket and othcr.; o!' which tire still uridergoing field trial,:. TheInstitutioi hft: duveloped 'ens derebi experience in conduct irg large
field trials of' new pregnancy test.i, 
 both theirs arid others.
 

Frcosal: 

be 

base2d or, the experic.ci, ut" this laboratory three approacheswill folow',z t. :.eet tl, tate objective: (1) Invention of an,ontirely new Ir-t: ric }, test; (>) perfection or completion of' one ofseveral tests havewic l. beer evolving in the laboratory; and (3):!.odi 'i-,otior o' xisting te::, and their adaptation to meet the needs 
of' early aiagn(.,is.
 

'fhe project wiA 
stress the importance of the covalent bond in indicator
binding, but will also investigate the possibility of new improved carrier
indicator particles 
on which tne binding will 
occur. Conjutation will
be attenpt.]a with the newer, more ighly purified preparations of -antigen, namely
pure preparations of' hCG, which were not available five years ago.,;pecifically for thii; project, ainother batch of antibody to HCG will bedex'ec1 ed using the newer preparati.o25 ol' HCG. Antibody purificationwi:l be effecteui. For storage Ltabj.iity and trans;eort ability lyophilized(dried) reagents are cnvisioried as the most suitable but liquidpreparations wiil L)e considered also if they can be packaged to producesimilar result,_. Innovative ways of packaging to achieve tie criteria
as defined under laboratory and field testing reliability will be 
investigated.
 

The method developed will attempt to achieve the following criteria:
 

1. 
A sensitivity of at least 0.5 IU/ML with the performance of
 
two tests instead of one.
 

2. An accuracy ranging from 95-99%.
 

3. A false-positive rate of 1% or less.
 

4. A false negative rate of 1% or Les.
 

5. Absolute precision.
 

http:experic.ci


Storage conditions will be judged by satisfactory performance after
 
one year at room temperature arc six months at any temperature over 
800 C. With 	such a test it would be possible to detect very early 
pregnancies, 	e.g., prior to the missed period, and it would be 
suitable for 	overseas use due to simple packaging and ue, and stable
 
reagents. The test will be- evaiuted as per routine in The Johns
 
Hopkins laborator; using the f-an~e protocol which includes methods 
for collection, snpling, prtgrtmming itnd analysis as performed for 
all other tests. Irials wi.l] b cunducted in the actual settings 
in which they will Lt employed !ater', namely fertility control clinics 
which focus on termination of pregiancy or initiation of early prenatal 
care. The tests should also be rmadu under the most adverse conditions, 
as might be experitnced by indiiiduals in developing countries, in 
comparison with an already welL- e.-tablished but less sensitive 
commercial test.
 

Project II: 	 New Means of Mense: Induction and Termination of Early 
Pregnancy 

Objectives:
 

I. 	 To seek new means of mense: induction and early pregnancy termination 
by systemic drug administriution and to determine the best means of 
treating incomplete evacuaion. 

II. 	 To sebk new means of endmtrial shedding and early pregnancy 
termination by topical drut" achinistration. 

The study is designed to explor, the possibility of inducing early
abortion in such a way as to avoid those problems associated with 
currently used methods. Systemic drug administration and the topical 
application of drugs to the endometrium will be aimed at inducing
 
shedding and therefore, evacuation of the uterine contents. Such
 
methods would be directed at the endometrium and its contents rather 
than pregnancy per se and would, therefore, be efficacious even if 
implantation had not yet occurred. Routes amenable to self-administration, 
such 	as intravaginal, will be emphasized.
 

I. Systemic 	Drug Administration
 

A. Prostaglandins
 

Prostaglandins have been reported to induce menses when given up
 
to a week or 	ten days after the missed menstrual period. This
 
technique has only been tested in small series of women inadequately
 
evaluated and followed. The potential use of prostaglandins as a
 
self-administered, once-a-month contraceptive must be established
 
by controlled investigation of their efficacy, safety, low
 
teratogenicity in sub-marginal doses, tolerance and patient acceptability.
 



-9-

The following studies will be performed:
 

1. PGF2a:intravenous trials,
 

2. PGF2a:intravaginal trials,
 

3. PGE 2 :intravenous and intravaginal, 

h. Prostaglandin analogue,: intravenous and intravaginal. 

Materials and M4ethods - Normally ovulating women, exposud to 
pregnancy, and two to li! days past the first missed men.s:es will sign 
informed consent and receive approval for therapeutic alortion. This 
study has already recei ved appr'oval fr m the Joint Committee on 
Clinical investigation of !he Iohuis lluj)k*ns l1o:;pital. 

A series of 15 to 20 women will be treated witlh intraveno)us 
prostaglandin F~,, 50 ugi/minutu f'or eight hours, with serial 
evaluation of serum progesterone, estrogens and IlCG. Menstrual-like 
vaginal bleeding should result, bit it is presently unknown whether 
the oxytocic effect of pros ,taglarminwill be sufficient to interrupt 
an early implantation. Foilowing infusion, patients wi2l be 
discharged if stable, with t'oliowno hCG and pregnanediol determinations, 
and basal body temperature recordings. At approximately three weeks 
after the initial infusion, these patients will either have an 
endometrial biopsy or a diJatation and curettage, either to diagnose the
 
presence of pregnancy, or to ascertain :Its complete termination. Tissue 
obtained will be sent for microscopic pathologic evaluation, as well as
 
for karyotyping, tissbe culture, and enzymatic analysis. The
 
teratologic effects of the drug will therefore be evaluatel, and an index
 
of its efficacy gained.
 

If these preliminary results indicate that longer duration of exposure 
is needed to assure complete termination, daily infusions of intravenous 
medications will be evaluated. This is Justified since the aim tois 

develop a self-administered, effective vaginal preparation, which might
 
well be given over a longer period of time without added inconvenience
 
to the patient. Thus, the first goal is to establish that the approach
 
has merit; the second, to obtain information on the parameters of dose
 
tolerance, efficacy, and needed duration of use. Therefore, the
 
carefully controlled studies using intravenous administration are a
 
necessary prelude to trials of PGF2a in the form of intravaginal
 
suppositories or tablets. Drug tolerance and efficacy will be analyzed,
 
and studies performed as described above.
 

Prostaglandin E2 , and other prostaglandin analogues will be tested as
 
they become clinically available, using FDA approved protocols. The
 
mechanism for controlled experiments of drug tolerance, efficacy, and
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patient acceptability will exist. 
 In uddition, the mean3 will be
 
provided to evaluate improved delivery systems for prostaglandins,
including prostaglandin-impregnated plastics, and devices desigied
for insertion within the cervical os. 

The pathophysiology of those patients without complete evacuation
 
of the uterine contents will be studied. Techniques for assessing

completeness of evacuation will be studied and a variety of regimens

for treatment of the incomplete termination evaluated including use
 
of foreceps, currettage, suction, aspiration, and antibiotics.
 
Indications for treatm.nt 
such as bleeding and fever will be evaluated.
 

L. Immunologic Means
 

inunanologic means of" fertility control are receiving a great deal
of research interest, with oi ly limited human utilization to date. 
Much of the research into tise agents is being carried on in
institutions that do not [osess clinical population for appropriate
testing. This project will Irovide both continuity between such A.I.D.
supported institutions, and a cinical setting for the statistical 
comparison of these agents as to their efficacy in terminating human 
pregnancy. Anti-GCG and .iti-LB are being prepared, and anti
trophoblastic sera is curruntly being tested in animals. 
 Studies
 
investigating these antisera will be performed in conjunction with
other institutions involved in their development, as they become 
clinicaly available.
 

II. Topical Drug Administration
 

The aim of this project area is 
to determine if early termination of 
pregnancy can be performed in a simple, safe, inexpensive and efficacious 
manner by local application of drugs to the endometrium so as to induce
 
shedding of the uterine lining and its 
contents.
 

The drugs selected for testing are those which might be expected to
 
exert a specific or non-specific effect upon the endometrium resulting
in shedding. Topical application can be expected to result iQ 
higher

tissue concentration than could be achieved through systemic use.
 
Therefore, drugs which might 
be toxic when given systemically, may
 
prove both effective and safe when applied topically. Certain classes
 
of drugs have been chosen based upon their specific pharmacologic

actions. It is anticipated that as the project develops, 
some clues
 
will be obtained as to which class of drugs will be most efficacious.
 
Concentration of drugs will be varied. 
 The following is a tentative
 
list of drugs to be studied:
 

a. 
Drugs which affect smooth muscle. These are chosen with the
 
hope that they might be effective through the vasculature of
 
the endometrium, and will include epinephrine, ergot alkaloids
 
and oxytocins and prostaglandins.
 

http:treatm.nt
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b. 	Drugs with non-specific effects upon protein. Included
 
will be ethanol, rivanol, and acetic acid.
 

c. 
Drugs which effect vascular rermeability. These will include
 
histamines, bradykinins, and seratonin.
 

Materials and Methods 

1. 	 All animal studies will be carried out in Rhesus monkeys. The 
monkeys will be at lea:t 3 J/2 years old, and when appropriate,
will be introduced into the primate colony well :in advance of the 
studies o as to in:;urt a healthy and predictable population. 

2. 	Uterine surgical specimens will be obtained through the cooperation
 
of the Department ofl Gyneculogy and Obstetrics at The ohns
 
Hopkins hospital and the D)epartmtnt of' Pathology. Surgical

specimens will includtf only total hysterectomies done for benign

disease and will be used to develop methods of introducing drugs
 
into the uterine cavity.
 

3. 	Patients to be included in this study will 
consist o" the following
 
groups:
 

a. 
Those scheduled for laparotomy and/or abdbminal hvsterectoiy
 
will be utilized in the development of technique; for 
introduction of drugs into the uterine cavity. 

b. 	 Patients who are pr,:gnant and requesting therapeutic abortion 
and whose duration of pregnancy is lers than six weeks from 
the 	last menstrual period.
 

In all instances, each patient's participation in the project
 
will be preceded by appropriate informed consent.
 

4. 	Tissue to be studied histologically will be immediately fixed in
 
Hartman's solution and routinely prepared for hemotoxylin end
 
eosin staining.
 

5. 	The Malmstrom intrauterine injector device such as routinely use
 
for hysterosalpingograms will be utilized in the application of
 
drugs in both the monkey and the human, alleviating cannula
 
introduction through the Z-shaped monkey endocervical canal. 

6. 	Pregnancy testing in the monkey will be carried out 
in the Gynecologic
 
Endocrine Laboratory of the Department of Gynecology and Obstetrics.
 

7. 	Hematologic and blood chemistry tests in the monkeys will be carried
 
out by the Department of Animal Medicine of the Johns Hopkins
 
Hospital.
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8. Hematologic and blood chemistry tests performed on the human
 
will be carried out by the Department of Laboratory Medicine
 
of the Johns Hopkins Hospital.
 

9. 	Animal surgery will be carried out under general anesthetic
 
(Halothane) in operating facilities supplied by the Department
 
of Animal Medicine of' the Johns Hopkins Hospital.
 

Study Design - The projuct will be carried out in three segments:
 

Segment I - The testing of drugs oi the undometrium of the [bhesus monkey. 

L;egment TI - The developmeit of techniques designed to achitve uniform 
delivery of the drug to th( endometrial surface of the human. 

cegment III - Testing of drugs in the hunan. 

Segment I and II - of this prograwn may be completed simultaneously.
 

Segment I
 

All drugs will first be tested in the Rhesus monkey utilizing both the
 
non-pregnant and pregnant animal. The techniques for delivering the drug
 
to the endometrium will be tailored to the unique characteristics of the
 
monkey cervix and therefore, might be quite different from that eventually
 
used in the human. While the precise methods used for drug application
 
in the monkey must be determined as the project develops, it is anticipated
 
that the technique will involve the use of a Malmstrum Uterine Injector, a
 
device commonly used for the performance of hysterograms.
 

Experiments will be designed in such a way that following application of
 
the test drug, its effects on the endometrium will be evaluated by sequertial
 
biopsies subjected to routine histologic preparation. In selected animals,
 
the test drug will be administered with the animal under general anesthetsia.
 
At varying intervals, and under direct vision, biopsies of the endometrium
 
will be obtained over a period of several hours to determine the immediate
 
and early effects of the drug. In other animals, at varying intervals
 
following drug application, the entire uterus, tubes and ovaries will be
 
surgically removed for histologic examination. It is essential that these
 
agents have minimal effects on the tubal epithelium.
 

Only in those instances where a drug produces a satisfactory endometrial
 
response, i.e., shedding or sloughing of the endometrium, will more
 
extensive studies be carried out. In those instances, animals will be
 
subjected to experiments designed to test the systemic and long-term effects
 
of drug application on the genital tract.
 

Systemic effects will be determined by application of drugs in an animal
 
who has been prepared for appropriate monitoring of vital signs including
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intra-arterial blood pressure, re;piratory rate, pulse, eleetrocardiogram,
and appropriate blood and urine s:Lmpling. 
 In each experiment, under
general anesthesia, the apparatus for drug application will be placed In a
proper position in the animal prepared for monitoring. After complete
recovery from the anesthesia, the drug application will be accomplished
and monitoring will be continued over a period of approximately four to
eight hours. Blood samples will 
De tested for hematocrit, white blood
count, electrolytes, appropriate enzymes, and liver function tests. 
 Urine
samples will be analyzed for protein, sugar and formed elements.
 

Long-term effects will be tested on 
selected animals. 
 These animals will
be subjected to repeated drug applications during three separate early
pregnancies. 
Approximately one 
to two months after the last drug
application, selected animals will be subjected to total hysterectomy and
the specimens grossly and microscipicaily examined. 
Other animals will
be allowed to mate to test the re[,roductive capacity of the genital tract.
 

A drug will be considered for further testing if the following criteria
 
have been met:
 

A. 
 Endometrial application of the drug results in reproducible

shedding or sloughing of the endoinetrium and its contents.
 

B. There is 
no adverse systemic effect demonstrated.
 

C. 
The endometrium demonstrates its capacity for rormdl regeneration

and maturation followinkg recovery.


D. 
 The subsequent reproductive capacity of the genital tract has not
 

been compromised by the drug application.
 

Drugs meeting these criteria will then be tested in Segment III.
 

Segment II
 

This 
segment of the projecL will involve the development of techniques
designed to 
achieve uniform delivery (f drugs to the endometrium of the

human with the following objectives:
 

A. 
 The technique must be simple, rapid and inexpensive.
 

B. 
 Uniform distribution of drugs to the entire endometrial surface.
 

C. 
There must be minimal or no spill into the uterine tubes 
or the
 
peritoneal cavity.
 

D. 
The introduction of drug must be accomplished through the undilated

cervix in both nulliparous and parous patients.
 



Several techniques for drug application will be explored including
 

the following:
 

A. 	Application of drug by way of a small polyethylene catheter.
 

B. 	Application of the drug by lavage utilizing a commercially available
 

product (Gravelee Jet--Washer).
 

C. 	 Application of the drug in a form of a thick paste. 

D. 	Application of the drug with an endometrial brush. 

E. 	Application of the drug in a capsule which disso"ves at body
 

temperature.
 

The testing and development of these techniques will be carried out in
 

two parts:
 

Part A - This part will make use of the human uterus removed as a surgical
 

specimen for benign disease. Such.specimens,.when fresh y
 

removed, will be used to test the various techniques for their
 

capacity to achieve uniform distribution of a drug through an
 

undilated cervix. The test material in this part will consist
 

of a readily-visualized dye such as methylene blue suspended
 

in an appropriate solvent or vehicle. After application, the
 

uterus wi-L 1,c uy:ncd and the distribution of the dye over the 

endometrial surface will be docwaented. Those techniques which
 

achieve a uniform distribution of dye through an undilated cervix
 

will then be further tested in Part B.
 

Part B - These tests will involve the use of volunteers who are scheduled 

for laparotomy and/or abdominal hysterectomy for benign disease. 

The test material will consist of an inert, readily-visualized 

dye such as indigo carmine suspended in an appropriate solvent or 

vehicle. With the patient under general anesthesia and after 

appropriate preparation of the vagina and cervix and immediately 

prior to laparotomy, application of the dye will be accomplished 

by one of the techniques being tested. At the time of lEparotomy, 

careful inspection of the uterine tubes and pelvic cavity will be 

carried out to detect spill of the dye through the uterine tubes.
 

After removal of the surgical specimen, the distribution of the dye
 

will be carefully determined by appropriate examination of the
 

uterine cavity and the uterine tubes when available.
 

Those techniques which accomplish uniform distribution of dye
 

within the uterine cavity and are not associated with significant
 

spill into the uterine tubes or peritoneal cavity will then be
 

subjected to testing in Segment III.
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Segment III
 

Fatients who are pregnant, requesting therapeutik, abortion ax i in whom
 

the duration of pregnancy is less than six weeks, will be cois3idered
 

candidates for study in this segment. Volunteers among such 2andidate,
 

will have a complete evaluaLion including history, physikal cxaminatioi,
 

and laboratory screening to include hematocrit, white count, irinalysis,
 

blood group and Rh and SMA-12. While the patient's vital sigis are being
 

constantly monitored, drug application to the uterine cavity iill be
 

accomplished by the techniques previously developed. The pat'Lent will then
 

remain in the 	hospital for 24 hours or longer if clinically indicated.
 

Following an appropriate time interval, patients will be disc larged.
 

If, at the end of approximately three weeks, pregnancy is not interrupted
 

as judged by persistently positive immunologic pregnancy tests and other 
confirmatory data, the pregnancy will. b, terminated by sharp curettage
 

under local anesthesia. Tissue obtained from careful curettage will be
 

subjected to enzymatic analysis, karyotyping, and histologic evaluation,
 

Thus, the possible teratologic effects of such agents wi.[l be determined,
 
as well as the efficacy and safety of the method studied by the diagnostic
 

use of ultrasound.
 

Project III: 	 Development of Improved Means of Second Trime ter 
Termination of Pregnancy 

Agents active in the second trimester of pregnanicy appear to sall into 

two distinct categories with a third group that overlays the JFirst two. 

The first category (Group A) includes agents which are effectlve stimulants 

in the initiation of myometrial activity, and includes such dr'ugs as
 

prostaglandins or large pharmacological quantities of oxytocin. The
 

second category (Group B) includes agents that are effective in causing
 

death of the fetus, i.e., fetotoxic t.gents. Ail example of such an agent
 

is the monanine oxidase inhibitor, Pirgyline-Hydrochloride. The third
 

categoiy (Group C) includes the hypertonic solutions currently employed
 

for second trimester termi.iations. 'he mechanism of action c' 

hyperosmolar agents is pro ably related to a progessive loss of placental 

function and as a result, 1 radual evolution of uterine contractile activioy
 

culminating in abortion.
 

Problems exist in the util.zation of all three categories of agents. Theset
 

problems are in two sphere. , (1) untoward effects with associated patient
 

morbidity and occasional mtternal death, particularly with use of the intra

amniotic hypertonic saline solution, and (2) inadequate evaluation by clinical
 

trials of reportedly effeclive agents, such as synthetic oxytocins,
 

monamine oxidase inhibitor.,, as well as the hypertonic agent, urea.
 

Materials and 	Methods
 

The agents that will be studied in this project and their planned route
 

of administration include:
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AGENT 
 ROUTE OF ADMINISTRATION
 

Group A
 

1. Oxytocin 
 Intravenous; intra-amniotic
 
2. h-threonine oxytocin 
 Intravenous; intra-amniotic
 
3. Ergonevine maleate 
 Intravenous; intra-amniotic
 

rosta, j ald ins and anatoW.m Intravenous; Intra-unniotic 

Group B 

I. iargyline Hydrochloride Intra-amn iotic 

group C 

1. Urea 40% Intra-amniotic
 
2. !extren 40 and 75 Intra-amniotic 
3. Mannitol 
 Intra-amniotic 

Group A: Myometrial Stimulants
 

Propcosal 3. Studies in animals 
Proposal L. Studies in humans 

Proposal 1 

Prior to human utilization of either 4-threonine oxytocin or ergonovine
maleate, intranveous and intra-ainniotic studies in the monkey will berequired. 4-threonine uxytocin, synthesized in L970, has been extensively
tested in the rat, rabbit and chicken. This analog of oxytocin, in which
the glutamine residue in the four position is replaced by a threonine
residue, has strikingly increased oxytocic activity and relatively low

antidiuretic activity, allowing dissipation of concern over water
 
intoxication. 
The clinical utilization of intra-amniotic ergonovine

requires evaluatior in monkeys because of its commonly known influence on
systemic blood pressure and the induction of cardiac arrhyttimias. Therefore,the incidence cf these untoward effects following intravenous and intra
amiotic injection will be docutnented prior to use in humans.
 

Oxytocin, 4-threonine oxytocin and ergonovine will be studied in second
 
trimester pregnancies of the Rhesus monkey. 
In the planned intravenous
 
studies the monkeys will be restrained throughout the period of drug

infusion, while for the intra-amniotic studies the intrauterine catheter will

be placed while the animal is anesthetized and exteriorized at the dorsum

of the neck, and the remainder of the study will be completed with the

monkey conscious. 
 In both the intravenous and intra-Lmniotic series the

physiological data that will be collected includes intra-arteriole blood
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prcessure, respjrato)ry rLt( , pulst,, t![,t rocurdiogriai, hourly ur'inevolumes and speciric, gravity. 'The utcri nc activity wii[ be ,tiftelyrecorded. The time of onset of uterinu activity, and total ime
required for termination will be 
 dctermiined. The quuntitation viamniotic fluid volumes wil. assi st, in the determination of the humann
intra-amniotic dosages of the respective four druFs.
 

Proposal 2
 

It is known that 
 first trimester and mid-trimester uteri are relativelyinsensitive to oxytocin requiring as asmuch 30-32 mU. oxytocin perminute intravenously to evolve .labor-like activity as compared to 3-()rrU. per minute in the temi uterus. The clinical series where oxytocinhas been employed have been 'elatively small notand well documented.
 
ThIe only rejuortu c direct ut.i'in( application
animals in of has been in experimentajstudies induction of decidual reaction,: and no literaturelas been found documenting the uitilization of oxytoc in by il:tl-a-amln uOiC 
infusion. 

The agents in ciroup A will be emplJoyed in a_ comparative clinical trtjalin 12 to 20 week gestation;. Lu tih intitavenous aid irtra-uniot' c routeswill be testel, with dosage information predominantly obtained from themonkey studies descri bed previou-.y. I .4.1). 1 will. be requi red prior"to emp-loyment of intra-ainiotic ox<ytocin, ergotrate, and 4-threonjneoxytocin. Pro.staglandins have previously been demonstrated to be highlyeffective in second trimester terminations and wiil be employed as acomparative group thisin trial. Tn addition, pretreatment with antieuretic and anti-diarrheal agents will be toex-.lored determine if theywil n.inimize the occurrence of these two side effects of prostaglandin 
administration.
 

It is possible some of these myometrial stimulants will also effectivebein the first trimester or can 
be used to make prostaglandins work more
effectively at this time and in the second trimester. 

Eight groups patients willof 15 each be recruited for the intra-rumnioti(and the intravenous administration of these four agents. A total of' 120patients will be employed for this project. In both the intravenou-sand intra-anmioti,' series, monitoring of bloodthe pressure, heart rateand hourly urine output will be essential. A previously placed intraamniotic catheter will allow documentation of resting uterine time andmagnitude of' individual contractions. In these patients, time totermination, degree of completeness, and incidence oi' morbidity will
 
be recorded.
 

Group B: 
 Monamine Oxidase Inhibitors
 

Koren et. al. gave intra-amniotic injections of 50-100 mg. of pargy]ine
hydrochloride in 20 patients between three and 26 weeks of pregnancy. 
 In
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19 patients termination o0,.u1red withut reported problems. This
 
agent 
 blocks tile endogenon Mllamilit oxicu:;v cot t lt ldi lltt,e 0Iacellt'l
 
and amrniotic fluid wliere it.hu.. t.i t'uraction o protetinlg t.h, fetia.
 
I'rom tht, harmful el:ec ts of th,, e:etuitricto' aminu.s of, ti, placeintt.

The reported preliminary clinical .tudty will be repeated arid expanded
 
to document the incidence ot untuwaru -ffects and compietecnasc of
 
evacuaticn. An I .N. be l f',Cr" use oC this dr-ug.
b. will I rejat itd the 
a rgyline hydrochloride is employed Cor the ti'tatment ot hyper'tens-ion.


effects with by
-to;.ard associated it-s use are potentiated toods with 
:gh content of ityramine n this 1'uj.- s tlould not be adini st-red in
 

tie pre,;t:rce of cther medic:ation in: order to prevent. the possible
 
.ccurrence of drug interaction.
 

I f-orposal 

regnansc] e, cf ]4 to 20 weeks will be employed for the intra-anmriotic
 
ucministration of 0u)mg. of pargy[i ne-IL 
in 2) ml. of' sterile saline. 
ihis iedication wi]l be administered via a properly placed intra-amriotic 
catheter. The elapsed timt, to Cet,al death and from inject:i on to 
ermi nat on, the incidence, of retniti.d uterine pA tcwattal1Irarents,
 

and the i iicidence of morl i d ity wi II , deter'mined. JF this aaua t i::
 
eftfective and safe ii thu ii-;t s.ri uc of' 
0 patittu, :e-,u)nd set'i -L
 
will be completed in which the doc;',e will be reduced to 50 MC,.

Once the minimal- ef'lctiv,: lose i. determined, thi.:; agent could po- :;ihby
 
te used 'or termination LAf 1pregnuicico.:; greater than 12 weeks duration
 
on an outpatient 
basis, resulting in minimized cost of abortLona. 

Grour C: -hyperosmolar Agents 

Hlyperosmoiar agents other than saline have been relatively little explored 
f'or second trimester pregnancy termination. Intra-amniotic urea has
 
been used effectively in pilot clinical trials, both alone and with
 
oxytocin (pitocin). 
Craft and Musa in late 1971 reported successful
 
induction using intra-aniotic urea and intravenous pitocin administered
 
from time of injection. In this series, the mean injection-abortion
 
interval was approximately 22 hours,, and no significant side effects were
 
observed. These results compare I':avorubLy with the 4 0-hour mean latent 
period for hypertonic saline. hec repo.-ted tireduced duratioa of hospital 
stay, and the complete elimination of ccnplications. 

Proposal
 

Pregnant women between 16 and 2(, weeks gestation who have already been
 
approved for therapeutic abortion will le recruited for this study.
 
The use of an investigational drug will be described and each patient

will sign informed consent. No patient will be accepted who has had prior

uterine surgery, including myomectomy, hysterotomy, Cesarean section,
 
or therapy for an incompetent cervix. Patients with major systemic

abnormalities, including diabetes mellitus, renal or hepatic disease will
 
be excluded.
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Baseline laboratory tests that will include ap smear, henatocrit,
Rh and tyje, STS, and urinalysis. 
 Baseline hematologic, hormonal,
urinary, and metabolic studies will also be collected. Thes,: willinclude a complete blood count, se2rwum osmolarity, renal and Liver
function tests, hormonal ajsays, and urinalysis. 

All patients will undergo a standard method of' intra-amniotic ureaadnministraticn. The abdomi a skir wi] L b-. prepared withantiseptic solution, drapt~d with i towe l,, 
an
 

and local aIr(sthti
solution ;ill te ini'i-Itrated lhreu gl tit. abduominail wall at :t : iteselected "or puncture. A sterile A) tguuge Tuohy reed]e wil I hinserted i t, the aiiriiotic c:iv tv, 'rid the 
 iee'dle :;tylette withdrawn.Followir).- removal 0! 150-,Cl cc. .' 1njioti. fluid, 200 cc. 1)W Is oiution( of IUreaphil (Abbott LabirLir eies) will be introduce(]. T1 i:;solution wiL] be prepared by addi o cc. of' bl!W to a bottle of'UreaphijI containing :O gil, urea. No ant ibiotics will be instilled.The catheter will then be withdruwn, and firm pre:;sure exerted on the
-ite of' the puncture for live minute:..
 

45 patients uarticioat ng in thisThe study will be divided into the
following; thiree grouts. 

Patients in droup I will have "an intravenous butterfly needle
begun in the forearm, and will 
slowly receive an intravenousinfusion of 500 cc. D5 0.2% saline. The drip will beadministerEd with an IVAC pump over 12 hours and followed with
additional sclution as necessary. 

Patients in Gtroup I wi ll receive 200 units of pitocin in
500 cc. 1;') 0.20 saline given in t.aclh 12-hour period.
 

Patients in Group II wil.l receive buccal pitocin at regular

intervals, determined 
 by uterine response. 

latients will be monitored by vital signs taken every
recording hour, carefu
of intake and output, electrocardiograms, where indicated,by emergency blood chemistries or hematology analysis as 
and 

rtquired. Patient
acceptance of the method will be evaluated by non-directive questining,and by observance of both subjective and objective side effects. 

The first 10 patients of the series will be studied more closely.
each patient, On
a baseline complete blood count, serum urea nitrogen,
serum electrolytes, serum osmolarity and urinalysis will be performed.
These studies will be repeated at four hour intervals until termination
has occurred, and again at time of discharge. In addition, each,patient
will have a baseline differential, white cell count, and plateiet count
performed, as well as renal and liver function tests, and serum
creatinine. 
These studies will be repeated at 24-hour intervals until
discharge. 
Selected patients will also be monitored by the use 
of an
indwelling, open-end polyethylene catheter placed within the amniotic
fluid to record uterine contractions 
on a polygraph.
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Data collected will include the evaluation of the efficacy of urea as an
 
abortifacient, the injcction-t ,-vaginai bleeding interval, the injection
to-incomplete and -complete-evacuation interval, and the total duration
 
of hospital stay. Side effects, both subjective and objective will be
 
described and recorded as detailed. 
Uterine contractility studies will be
 
monitored, and their results compared to contractility studies already
 
performed in patients undergoing saline injection and prostaglandin
 
termination.
 

While problems with urea-loading have not been reported, the patient with
 
compromised 
 renal. Iunctions might experience difficulty in clearance of'
 
this agent. Therefore, mannitol, dextran-4O and dextran-'(, will also be

nvestigated. 

bex-ran-40 and Dextran-'1'5 are "low molecular weight" and "average molecular 
weight" prej arations with colloidal properties and are used intravenously

'_3 plasma expanders. 
 They would ne.t b(, expected to cross the placental
barrier and therefo-e should have only an indirect effect onl the maternal
 
organism. Mannitol, a reduced form 
of the sugar Mannose, is not
 
metabolized to any appreciable extent 
 when administered intravenously
 
in humans as a plasma expander, and should not clear the pl:i.cu-nta.
 

Ihe hypertonic nature of these agents, the lack of metabolism, their inability
 
to cross the placenta, their non-toxicity and their routine utilization
 
"ntravenousiv in humans, make them attractive agents for intra-amniotic
 
administration. Inadvertent injection either into the maternal vascular
 
space or into the myometriiun would have no undue eftect.
 

Unlike hypertonic glucose, these agents would not serve as a culture medium,

resulting in enhancement of" growth (f pathogenic bacteria.
 

Volume Weight of' Agents

Agent Concentration Employ ed In Grams
 

Dextran-40 10% 200-300 ml. 20-30 grams

Dextran-75 
 6% 200-300 ml. 12-18 grams
Aannitol 20% 200-300 ml. 20-30 grams 

10% 200-300 ml. 10-15 grams 

I.N.D.'s will be required for the utilization of these agents by the intra
amniotic route, and are currently in preparation. Extensive animal testing 
will not be required prior to utilization, although studies paralleling those 
completed in monkeys of intra-myometrial injection of hypertonic 
saline and prostaglandin F2a will be expanded to include urea, mannitol, 
dextran-40 and dextran-75.
 

It is hoped that the intra-amniotic administration of one of these four agents

will be found to be totally safe, effective, possess a short latent period,
 
and be free of all untoward effects. In this way, midtrimester terminations
 
would be effectively managed as outpatient procedures with minimal costs and
 
effective utilization of professional and para-professional time in the care
 
of a larger volume of patients.
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Project IV: Improved Pharmacetti(.tIl and Physical Means of Cervical 
Dilatation 

Objective 

1. To develop instri!;iients caoable of :ssessingfactors required t,, 
work and forceproduce cervical dilatation;
 

2. To develoL pharmaceutical 
means 
c' increasing the ease of
cervical dilatati,)n*
 

3. To develon imnroved mechanical means of effecting cervical
dilatation. 

Introduction
 

It is important; to 
improve efficacy and safety of currently available
surgical (sharp curettage, suction cure t;tage) and pharmac(hyper-osmclar logicag'ents, prosta..an,]irns) 
means of pregnancy terinnation.
In the .-estati, n less 
than I? weeks,
barrier to 

the cervix represents the soleuterine eva:ua ion. '!'i,

uterus 

undilated cervix in the ,'ontractingis the sinigle fact., r ,fLetr:iinil, tho 11uratJ nof' hospital of' lalur, lengt!hstay, and eff'icacy Wthe pha1naclojc 'method L, indu.
abortion. 

Very little eff'o;rt has been made Lo characterize the compositonthe cervix, ofits smooth muscle and collagen components, and thephysiologic changes which occur during
delivery. normal pregnancy, lab ( r and
It is presently unknown if the composition
!.ndergoes changes, and whether the protein molecules involved in 


of the cervix
 

structure can be altered and made less 
its
 

cohesive.
 

The force and work necessary to dilate the nulliparous and parous
cervices in women 12 weeks of gestation or less is presently unknown.
With knowledge of the forces involved, dilatating instruments may be
developed with the specific goals of decreasing the necessary force,
thereby reducing the necessity of cervical traction, and lowering
the chance of uncontrolled dilatation with its attended cervical
laceration and uterine perforation.
 

It is unknown to what extent the smooth muscle in the cervix can be
made to contract or relax with pharmacologic stimulation. 
For
instance, prostaglandin F2 
 has been shown to produce contractions
of cervical strips in vitro, whereas prostaglandin E2 has been shown
to produce relaxation of comparable strips. 
 Obstetricians firmly
believe that the injection of local anesthetics into the cervix
promotes ease of dilatation during term labor.
hyaluronidase, The utilization of
or other injectable agents, might produce dissolution
of some of the collagen or other proteins causing cervical cohesiveness, and thereby decrease the force necessary to effect dilatation.
 



Bromelain, a proteolytic enzyme mixtire produced from the stems of
mature pineapple plants, is -:imilar in its proteolytic action to
papain, but has the advantare of reduced odor and increased availability. During an 
investigation of the mucolytic properties of
these proteolytic enzymes, it
was found that introduction of
bromelain in solution into the vagina resulted in relaxation of the
internal cervical os within five minutes. 
Hunter and co-workers in
1957 published the first of four papers on this aspect, including
convincing hystero-cervico-grams showing the appearance of the
endocervical canal and internal os before and after administration
of the enzyme. Enlargement, dilatation, and relaxation of the
cervical canal were marked. 
 Papain was 
tested in parallel, and was
found to be effective, but with a decreased shelf-life, and a most
disagreeable odor like organic sulfides. 
 The action of these enzymes
results in specific dilatation of' the internal os. Food and Drug
Administration approval has been obtained for the testing of the
proteolytic enzyme bromelain. 

The investigation of improved mechanical means of cervical dilatation
is also essential. 
The design of currently used metal dilators might
be improved to allow greater ease of dilatation. More appropriate
would be the development of a single dilator, which would suffice for
all diameters necessary for trans-cervical uterine evacue.tion.
 

A device designed at The Johns Hopkins Hospital proposes a new
concept in cervical dilatation, that of from within, out. 
 This
device has an acceptable diameter for introduction within the
endometrial cavity without the necessity for cervical dilatation,
and with simple mechanical adjustment, can increase its diameter
three-fold. Dilatation of the cervix 
from within allows more
physiologic dilatation, avoids the necessity of transfixing the
cervix for traction, and eliminates the hazard of uterine perforation.
 
Other means of cervical dilatation, such as the use of newly designed
expanding laminaria, will be evaluated.

is The original "slippery elm"
an absorbent device which imbibed fluids from the surrounding area.
The amount of fluid in the endocervical canal 's limited, and predominantly exists in the form of' mucoid cervical protein. 
Thus, the
adaptation of design to that of a device increasing in size through
some inducible chemical change would le attractive.
 

The Applied Physics Laboratory of The Johns Hopkins University with
its coordinator, Dr. Joseph T. Massey, will collaborate in these
projects, and will assist in the development of instruments and
techniques to perform specific tasks required for cervical dilatation.
They have suggested the development of a cervical dilatation device
involving, instead of air expansion system, the utilization of water
or some other such fluid within an expanding instrument. The design
of such a self-contained unit utilizing maleable plastic that allows
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controlled expansion was 
first completed by the staff of the Applied
Physics Laboratory for their cardiovascular investigative programs.
 

Subproject I. 
Development of Work-Force Instruments. 
 The Applied
Physics Laboratory of The Johns Hopkins University will develop an
instrument to give quantitative measurement of the force and work
necessary to thedilate non-pregnant and pregnant, nulliparous andnarous cervix. Such devicea will be simple in design, and will beutilized to .gain omparative data for evaluation of' the influenceof pharmacolojic agents and the efficacy of specil'ically designedinstriurnents to effect cervical di latationl. 

Hegar and K-Pratt dilators will be comparedand as t.o the amount of workforce nec.ssir'y effectt~o c,:rvical dilatatiorl. These dilatorscommonly used throiu.ghout the world, and 
are 

would provide essentialcoiparative systems. The Hegar dilator, with a blunter end, appearsto involve the greater use of force. The K-Pratt dilators are longer,and more slender, morewith a gradually increasing diameter.Obstetricians think that these dilators allow greater ease of effecting
cervical dilatation. The disadvantage of the K-Pratt dilator is that
its length exceeds that of the Hegar, and in a smaller gestation, is
more often associated with uterine perforation and other damage.
Therefore, utilizing the instrument developed to measure the force of
dilatation, designs of dilators can be improved.
 

Another advantage in such testing would be provide precisefor improving methods 
to dataof cervical transt'ixation l'or cervical dilatation.The presently used tenaculae are either sin].e or doubleto toothed, andtend tear, or are thickened with a ;btrge broad ridge of metal, andtend to crush. In addition, the transfixation obtained by theseinstruments is poor, resultint in f'orce applied in wrongthe direction. 

Subproject II. Pharmacologic Means of Cervical Dilatation.following pharmaoloi Thecal aents will be employed to determine theirinfluence on cervical dilatation.
 

SUBSTANCE ROUTE OF ADMINISTRATION 

Local Anesthetics
 

Carbocaine 111, 2% 
 Intra-cervical
 
Xylocaine, 1%, 2% 
 Intra-cervical
 

Enzymes
 

Hyaluronidase 
 Intra-cervical
 
Bromelain 
 Vaginal

Papain 
 Vaginal
 



Other
 

Prostaglandin F2 ,F Systemic 

Pregnancies of four to 14 weeks duration will be utilized for these
 
studies. Following local administration of these agents, the work
 
required for cervical dilatation will be quantitated and the incidence
 
of' cervical laceration and total blood loss in association with the
 
subsequent curettage will be determined.
 

If effective cervical dilatation occurs with the use of either
 
bromelain or papain, the effectiveness will be quantitated with the
 
use of cervico-hysterograwms. These two agents will be administered 
in solution form into the vatgint. 

In instances of systemically aLministered prostaglandin F2o and E, 
the ease of cervical dilatation will be similarly quantitated. In 
later studies, if use of the administered enzyme is found to be 
etficacious, they will be similarly used in combination with 
systemically administered prostaglandin in an attempt to reduce the 
total quantity of prostaglandin required and thereby effectively 
minimize abortion time, and asscciated untoward effects. 

Subproject III. Development of Improved Mechanical Means of Cervical 
Dilatation. Through the cooperE.tion ox Dr. Joseph T. Massey, 
Ccordinator of' the Ilvestiat,ive Prog'ram of the Applied Physics 
Laboratory, the resources ot' that institution will be of assistance 
to this progran. 

The initial portion of this project will be completed in hysterectomy 
specimens delivered to the Gynecological Patholo y Laboratory. The 
cnly pre-requisite will be that tlhe cervix is nornmal and undilated. 

The initial plans are to desigrn and explore the utilization It the 
;'ollowin ; types ,,f cervical dilators, a number of which are solitary, 
seli'-contained units. 

1. The Hopkins Cervical Dilator that is now capable ol' expandingr 
three times its insertion diameter. This instrument will essentially 
effect cervical dilatation beg-innin, at. the internal cervical os, to 
subsequently include the endocervical canal and finaLly the external 
cervical os. This instrtnuent, it' effective, eliminates a requirement 
of cervical counter-Dressure during dilatation. 

2. Maleable plastics with self-contained water of fluid filled
 
expansion systems.
 

The prototypes of such instruments have been developed by
 
the Applied Physics Laboratory for use in their cardiovascular
 
investigative program.
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3. Hydrophilic laminaria. 

If any or all of these devices are found satisfactory in
pathology specimens, subsequent comparative clinical studies will be
completed utilizing currently e:nployed dilatation in 4 to 12 weekpregnancies 1eing terminated by curettage. 
The work required by any
of these instruments to 
effect cervical dilatation will therefore bequantitated. The incidence of' cervical laceration, blood los; and
total time required for abortion will be determined.
 

Project V: Evaluation of Improved Clinical Equipment for Surgical

Pregnancy Termination in Less Developed Countries 

Objective
 

The objectives of this project are the development and clinical
testing of surgical equipment for pregnancy termination that will
meet the special requirements of abortion programs in less developed

countries.
 

Introduction
 

With few exceptions, there has been little organized effort to improve
instrumentation used in the performance of surgical. interruption ofpregnancy. In 
this and other well-developed countries, complication
rates are already reasonably low. Furthermore, when complications do
 occur, large, modern and well-equipped hospitals with unlimited professional skills are available to assure that the outcome is satisfactory.

Available statistics clearly indicate that uterine perforation in this
country is often managed in such a way that the patient's major

inconvenience is an 
extended hospital stay and reproductive capacity
is usually unaffected. Similarly, unexpected hemorrhage in a large,
modern hospital is rarely a serious challenge in management. In less
developed countries, such complications can often be very serious. 

It is also clear that those who are actively involved in carrying out
such surgical procedures are usually ill-equipped through experience,

time or motivation to develop improved instrumentation.
 

The present project is designed to develoD instrumentation which takes
into account a specific patient population, a specific level of professional skill, and the limited physical facilities which can be
expected in less developed countries. 
 Not only must simple equipment
be developed, but it must be tested in such a way that its effective
ness will be proven prior to distribution. It is, for instance,

imperative that instrumentation being distributed to less developed
countries be tested by professional individuals whose skill and
 
experience is similar to those using the equipment in the recipient
 
country.
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Design of the Project
 

The program is organized in such a way as 
to consider the individual
 
steps in a surgical abortion that require special instrumentation.
 

A. Surgical Exposure. 
Currently available instruments for this
purpose include retractors of varying weights and sizes and specula
of varying sizes. 
The operator chooses 
one instrument based upon the
individual patient. 
The instru:eient developed for this program must
have the following characteristics: 

1. The diameter of tfe instrument must be flexible enoughto meet the needs of the nullirarous as well as the parous patient. 

2. The instrument must be long enough to reach the cervix
but short enough so as 
not to interfere with traction on the cervix.
It is abundantly clear that straightening of the uterine canal by
traction is 
a cardinal safety feature in preventing perforation and
this need therefore must not be compromised by the instrument.
 

3. 
The cervix must be clearly visualized and accessible.
 

4. The instrument must be self-retaining. 

5. The instrument must be durable, inexpensive and easy to
sterilize.
 

B. Stabilization and Traction of the Cervix. 
The instrument
used for this purpose must have the following characteristics: 

1. It must hold the cervix securely. Traction on cervixallows for straightening of the uterir.o 
the 

canal which ais major criterionfor safety.
 

2. It must not cause damage to the cervix. 

3. 
It must be simple, inexpensive and easy to sterilize.
 

One approach that will be explored is the use 
of a vacuum cup
similar to that used in the Malstrom device currently available for
hysterograms.
 

C. Dilation of the Cervix. 
The instrument developed for this
purpose as described in Project IV will be utilized.
 
D. 
Uterine Cannula or Suction Curette. This instrument should
 

have the following characteristics: 

1. A diameter of 1 cm. or less. 
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2. It should be design!d in such a way as to minimize the
 
risk of perfcration.
 

3. It should be maximally effective in evacuating uterine 
contents. 

It. It should be simple, inexpensive and easy to sterilize.
 

Possible approaches to the development of this Instrument will.
 
include the following:
 

1. The development of an instrument which, when introduced 
into the uterine cavity can be manipulated so as to form a flanged or 
bulbous end which will preclude or minimize the risk of perforation. 

2. The development of a single unit which will include not 
only a device for stabilizing the cervix but also the dilator and the 
uterine cannula. 

3. The device should be designed in such a way that its
 
depth of insertion can be pre-determined so as to irinimize the risk
 
of perfor-tion. 

E. A Vacuum Source. This instrument will be developed with the
 
following criteria:
 

1. The negative pressure developed must be adequate for
 
evacuation of the uterine contents through a cannula of minimum
 
diameter. Every effort will be nade to develop a unit that will
 
allow efficient evacuation of a 12-week pregnancy through a cannula
 
with a diameter of 1 cm. ur less. 

2. Consideration will be given to the development of a
 
vacuum-producing device that does not require electricity as 
a source
 
of power. The program will evaluate the devices currently being
 
developed by other research projects prior to initiating work on
 
improved vacuum sources. 

F. Local Anesthesia. An instrument will be developed for the
 
application of local anesthesia to the cervix with the following
 
objectives:
 

1. The application of local anesthesia must be uniformly
 
effective in the relief of pain.
 

2. The device must be associated with a high degree of
 
safety to the patient. This requires the precautions be taken to
 
prevent intravascular injection and the total amount injected must
 
be far less than the toxic dose of the drug.
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3. The instriment will then be tested by those with the lowest
level of skill and experience, for instance, those being introduced 
for the first time to the performance of surgical abortions. 

Phase II. The Preparation of a Simplified Surgical Abortion Set for 
Distribution to Less Developed Countries. 

Based upon experience wiLh instruments dev '.oped and tested in Phase I, 
a surgical set will be developel that incorporates the l'ollowing: 

1. A device for achieving expcsure of the cervix. 

2. A device for stabilizing and applying tract' to the cervix. 

3. A sintle instrument to be used for dilatation of the cervix. 

4. Two uterine carnmila: one for the undilated cervix, and one
 
for the cervix dilated up to 1 cm.
 

5. A device for delivering local anesthesia to the cervix. 

Of equal importance will be the development of a carefully prepared
and testeo manual of instruction that outlines in a simple, step-wise 
manner the techniques for performing, surgical interruption of'
 
pregrnancy utilizing the simplified surgrical abortion set.
 

In conclusion, probably in few surgical specialties has the individual
 
operator's skill and clinical 
 acurmen been the most significant factor
 
in deter.mininf, a successful clinical outcome. 
 For these reasons, the
large-scale delivery ,.f abortion services to populations of tinder
developed countries benefit from 
new instrument design based on
 
knowledge accrued from instrumentation of other medical specialties.
 

Project VI: Training for LDC Participants
 

Objective 

To provide clinical experience and training in a research/service
setting offering all means of fertility control services in a model 
family plannings, clinic. 

Proposal
 

Johns Hopkins has originated or contributed to several of the major

advances in fertility control technology in recent years, particularly

the Dalkon Shield IUD, the single puncture laparoscopic sterilization
 
technique performed as an outpatient procedure under local anesthesia,
 



and pregnancy termination techniquies (including prostaglandins) carried 
out on an outpatient basis. They are one of' the few centers in the world 
where the complete array CC' modern fertility control techniques is 
available to the trainee. 

With the change in policies in many countries, these superior
fertility control technologies car now be initiated in pregnancya 

,fencrec 'ani ly planning. pr'oirai .. However, an adequate cadre oif'
 
personnel is needed.
 

'This training , pro ramn will sfek to provide physicians from under
developed countries with didectic and practical experience in modern 
fertility control techniqies, in this programi these physiclarLi will 
be t . q-.g the us : of the vIl ti,U Lechniques of' female and male! 
sterili'atiocn, tellnj at ion o1' fi rst. and :;econd trimester pregnancies,
and the empir(yment of all t'orms of' contraception. With the coperation
o' the faculty f the School of' Tublic Health, information will be 
provided in d&aiography, prog,'am construction, and the ethical and 
social factors of the coutr_.es ol' the participating student physicians.
 
The emlAisis of this program will be to transmit clinical skills that
 
would enable the trainees to implement effective population control
 
p.rogramrs in their iespective countries.
 

It is apparent that the clinical skills necessary for the effective 
utilization of existing fertility control techniques have not been
 
taught in an organized, integrated fashion to physicians of such
 
countries. This has been true for a host of reasons, including the
 
lack of facilitieo within the United States having a larLe active 
patient program utilizing a full range of population control techniques 
coupled with a staff interested and experienced in the training of
 
candidates from underdeveloped co'untries. 

The Department of Gynecolovy and Obstetrics of the Johns Hopkins 
Hospital has prov ided tutorial training in techniques of sterilization,
abortion and ccntraception for an avera(.ge of' ten candidates per annmm 
from underdevelopod countries in the past, as well as concentrated 
three day semiiinars in surci cal techniques of population control for 
American clinicians. 

An active clinical service program is an essential component to 
meaning'ul training in fertility control technique. In the course of 
1971, there were 1200 sterilizations, 1800 pregnancy terminations, and 
1300 new patients entering the contraceptive program at the Johns
 
Hopkins Hospital. Follow-up visits for patients active in the pregnancy
 
spacing progra.m now number 8000 per annum. 

Program Description 

The trainees of this four week program will be taught the following 
manual skills:
 

http:avera(.ge
http:coutr_.es
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1. 	 Abortion techniques 

A) First trimester termination - Sharp and vacuum curettage. 

B) Mid trimester termination 
Prostaglandin utilization 
Intra-anniotic Hypertonic solution techniques 

2. 	Sterilization procedures
 

A) 	 Female 

1. 	 Laparuscopi c tubal cauterization 
2. 	 Culpotomy tuial ligation 
3. Abdominal tubal ligation
 

B) Male
 

1. 	Vas ligation
 

3. 	Placement o!' Intrauterine Devices 

Within his time interval the trainee should be technically proficient 
in the completion of these procedures. 

Essential information for a fertility control program will be provided

for the trainees and they will hiave participated in the delivery of
 
the following types ot' patient services.
 

1. 	 Pregnancy diagnosis. 

2. 3electing of the appropriate abortion technique and the 
required patient counselin!,. 

3. Selection of appropriate sterilization procedure to meet the 
individual and/or families needs. 

4. Complete ccntraceptive services tailored to the individual
 
patient's requirements.
 

5. Management of the medical and surgical complications of both
 
first and second trimester abortion.
 

6. The trainees will have observed the completion of hysterotomies
 
and pregnant hysterectomies, with attention to the specific details
 
of 	surgical technique required in the presence of intact pregrnancies.
 

7. 	Management of the incomplete abortion.
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8. Diagnosis and treatment (ifcommon inf'ertility problems.
 

Forty candidates will be trained in the first year of the program,with expansion in second thirdthe arid years of the program to Y) and
70 students respectively.
 

Location of Traininp Sites
 

i. The Woman's Clinic gynecological operating rooms will beused for completion of female sterilization procedures, first
trimester abcrtion, and for the removal of retained products ofconception in the mid-trimester abort: in. 
 These facilities will
also be employed for demonstration of pregnant hysterectomies and
 
hysterotonies.
 

2. The clinical research unit for fertility control will beavailable for the trainee to participate in the utilization of'nrosta.,landin arid hypertonic solutions in mid-trimester abortionsarid to observe all the experimental programs in progress. By beingassigned ni.i'it duty they will participate in the management of' thecomplicitiuns of abortion as they are admitted to this unit. 

3. The 'onbrutaeptive pro aia (of the Woman's Clinic is newlylocated in a sep~trate vl]nical f'acility desiignated as COFIAC,(Community Famnily Lile Action Center) three blocks from the Hospital-Medical School complex. The trainee will attend the patient functions
in this clinic.
 

This outpatient facility 
is designed for provision of allcontraceptive services, early pregnancy diagnosis, abortion andsterilization counseling, and completion of ambulatorythe abortionsand sterilization procedures in efficientan and compassionate manner.Since this clinic is an arm of this department, the Woman's Clinic
facili ties serve as the back-up for uny 
 reqnired hospital adLissions.The professional staff of this facility is the full-time faculty of

tiils deDartment.
 

I. The department's associated clinical facilities. 

The Department of' Gynecolov.' and Obstetrics is responsiblefor the professional staffing C-i' State Health Department, countycontraceptive clinics, as well as a number of' the clinic sessic-ns atthe Baltimore Planned Parenthood Clinic. The faculty serv4 .ng asclinical teachers for the trainee will utilize these sessions fordiscussion of' the organization and structure of contraceptive clinics
and the online delivery of' such care.
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'i. The School of' P1lic Il hILt.h, sieci l'i caly the Deparl.me.nts (,'" 

International. Hfealth, and Popi in tin, will assist i the deli vry oi" 
didactic material t, the tr:tiniee. 

Candidate for Training in the Fertility Control Program 

It would be ideal for the 'ospective trainees to be either a
 
functioning obstetrician Pud ,ynec-(l-,uFist or to be at. least itrained
 
in surr-ical techniques. This is a requirement because of the
 
purposeful ezphasis of this training, program on the surgical technique 
of fertility control. 

Secondly it would be desirable to have these individuals functioning
 
as clinical teacl-ers in their home countries so 
 that they would be in
 
a rosition to teach others the techniques they have acquired.
 

Finally, it would be most appropriate if the trainee would be from 
c-,intries that have evolvrn,- or established programs in population 
control that have on ,oing interrelationships with either A.I.D. or 
tLe World Health Orvanization. Since most of' these individuals will 
require support for equipment. and consumiable supplies on their return 
home if' viable prot;,rams are to evolve or they must have the opportunity 
ot' returning to already established programs i.n their home countries. 

It should be noted that the standaird procedures and recommendations 
of the Office of International Training of A.I.D. will be followed
 
with regard to trainee selection, trainee orientation, transportation
 
and per diem costs and all required internal statistical reporting.
 

With the desired criteria n.et the idea]. individuals to recruit trainees 
would be the population officers of A.I.D. missions. Other sources of 
candidates would be found in A.I.D. sponsored programs that include
 
the International Fertility R, search Program, as aswell from the 
evolving A.I.D.-A.V.S. Program.
 

Additional training candidates would be sought from the International 
Planned Parenthood Federation, The Ford and lIockefeller Foundations, 
the Federation of Internal Gynecologists and Obstetricians. 

Hopkins will arrange transportation and subsistence for each trainee.
In the first year of the program, 40 candidates would be accepted 
with expansion to 70 in the third year of the program. 
This expansion
 
in number of trainees would evolve with the continued expansion of
 
the ambulatory fertility control center.
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7. Protection of Human Research Subiects
 

A.I.D. Policy for Protection or the Individual as a Research
 
Subject is as follows:
 

"Safeguarding the riht' and welfare of human subjects involved
in 
research supported by A.I.D. is the responsibility of the institution to which support is awarded. It 
is the policy of A.I.D. that no
work shall be initiated under a grant, award, or contract ft(r thesupport of' research involving human subjects unless the research isgiven initial and continuinf review and approval by an appropriate
committee of the applicant institution. This review shall assure
that (a) the rights and welfare of" the individuals involved are
adequately protected, (b) the nmethods used to obtain informed consent
are adequate and anpropriate, and (c) the risks and potential medical

benefits of' the investigfation are assessed.
 

The institution must provide written assurance to A.I.D. that
it will abide by this policy for all research involving human subjects
supported by the A.I.D. 
This assurance shall consist of a written
 statement of compliance with the requirements regarding initial and
continuing review of research involving human subjects and a description
of the institution's review committee structure, its review procedures,
and the facilities and personnel 
available to protect the health and
safety of human subjects. 
 In addition to providing the assurance, the
institution must also certify to i\.ID. for each proposal involving
human subjects that its corLittee has reviewed and approved the
proposed research before any work mnay be initiated. 

Since the wel'are of !.he s'jbject is 
a matter of concern to A.I.D.
as well as to tht- institution, A.I.D. advisory groups, consLltants,
and staff may independently review all research involving human subjects,and prohibit research -v i, presents unEcceptable hazards. Thisprovision, however, shall not derogate in any manner from the

responsibility of the institution set 
forth herein.
 

All of the above provisions apply to any research involving humansubjects conducted outside of t-ie United States and in addition such
 overseas 
research, will conform to legal and other requirements

governing human research in the country where they are conducted.
 

In addition to the procedures set forth above, studies with
unmarketed drugs will be carried out 
in compliance with provisions

applicable to such studies in 
the country where such studies are
conducted. 
In the United States, the regulations of the Food and

Drug Administration will be followed and evidence of such compliance

provided to A.I.D.
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Guidance on procedures to safeguard human subjects involved in
 
research is found in the document. "Institutional Guide to DTIEW Policy
 

on Protection of Hurnan Subects", UJ. Department of Health, Education 
and Welt'are Public Health Service, Revised ii June 1071. Compliance 
with these procedures except as modified above is required."
 

Johns Hopkins has agreed to adhere to A.I.D.'s policy and that all
 
human studies will vigorously adhere to the regulations and ethical 
standards established by the Department of Health, Education and
 
Welfare and the Food and Drug Administration for experimentation
 
involving hiuman research subjects. These regulations require
 
appropriate animal work prior to seeking FDA permission for human
 
testing. Full explanation of the proposed studies will be provided
 
individual patients in lantguage and terms that they understand in
 
order to have in informred consent. Further, a fair explanation of 
the procedures to be employed, their possible benefits and attendant
 
hazards and discomforts, and the reasons for pursuing the research
 
arid its general objectives will be given. 

Permiission for Lherapeutic atnortion will have been obtained from the 
Jchns lonkins Hospital Committee ufn Abortion and for all experimental 
drug itilizn.tion by the Joint Committee of Clinical Investifation o' 
the Johns Hopkins Medical Institutions. The additional precautions
 
that will be utilized in all studies involving houian subject.s are 
listed below.
 

1. All patients in the proposed studies will be provided with 
the phone nuber of the fertility control unit to facilitate i.nmediate 
reporting of any complications after discharge. 

2. All patients will be irifo-rned of the complications associated 
with abortion procedures prior to therapy and imediately before 

discharge from the unit. 

3. Follow-up clinic visits for all program patients will be seen
 

in our gynecoloCW out-patient area by the staff of the Fertility
 

Control Unit.
 

4. There will be participation in this program by both service
 

and private patients of the full-time faculty. The per cent
 

participation of each will be approximately equal.
 

5. There will be weekly meetings of the clinical investigators
 

with the participation of the head nurse of the clinical research
 

unit to review the course of the patients treated within the
 

succeeding week. One purpose of this meeting will be to review all
 

encountered untoward reactions.
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6. A complete summary of the medical course of each patient

treated in the Fertility Control Unit will be kept on file for
 
utilization in a prospective study of the characteristics of future
 
pregnancy performance.
 

It should be noted that of the patients who will be studied, equal

numbers are expected to be private paying patients and from ward
 
services.
 

8. Researcher Competence
 

Johns Hopkins Hospital has long been innovative in the field of
 
fertility control and abortion research. 
Since passage of reformed
 
legislation in 1968, the Department of Gynecology and Obstetrics,

the Department of Pediatrics, and the School of Hygiene and Public
 
Health have been involved in various phases of evaluation of' this
 
means of fertility control.
 

Saline abortion has been extensively evaluated at Johns Hopkins.
 
Such innovative research as development of specific RhoGam doses
 
necessary for RH negative abortLon patients, the establishment of the
 
incidence of disseminated intravascular coaguation associated with
 
Saline terminations, and the determination o*'the efficacy and

tolerance rates of dilatation and curettage in comparison to suction
 
curettage have been completed. 
An on-going program evaluating
prostaglandin as an abortifacient is in progress. 
 In the past,

the Department of Medicine, 
Airnery, Nuclear Medicine, Pediatrics
 
and Psychiatry have all utilize, ilinical abortion material for
 
research purposes.
 

Within the Department of Gynecology and Obstetrics, there i. active
 
interest in the hormonal support of pregnancy, amniotic fluid
 
dynamics, and i.munologic interruption of pregnancy.
 

Other important advances in the field of fertility control coming

from Hopkins include the single incision outpatient laparoscopic

sterilization technique and the Dalkon Shield IUD, now the most
 
widely used in the U.S.
 

A self-contained 12 bed clinical unit will be available for the
 
exclusive use of this program. 
Most procedures will be ct tied out
 
on an outpatient basis; inpatient studies will be conducted as
 
warranted.
 

A strong engineering backup will be provided by the Applied Physics

Laboratory of Johns Hopkins University.
 

Complete facilities for blood chemistries and hormonal assays are
available, as well as instrumentation to record physiologic data.
 



For those methods and studies requiring initial experimental work in
 

animals, the Department cf Animal Medicine of'The Johns Hopkins 
pregnant and nonpregnantUniversity has both a primate colo ny with 

Rhesus monkeys, and extensive laboratory 'acilities housing lower 

animals for research purposes. 

The principal investigator will be Dr. Theodore M. King, who is 

Professor and Chairman of the D) artment of Gynecology and Obstetrics 

at. The Johns Hopkins University 3chool of Medicine. 

In 1959 Dr. King received his Ph.D. in Physiology from Michigan 
State
 

In the same
University anl his M.D. from the University of Illinois. 


year he also roceived the SiF-na Xi Research Award, the Borden 

Feundation Award in Medicine, arnd appointment tc Alpha Omega Alpha.
 

internship in Surgery at tne Presbyterian Hospital of
Fellowing an 


the Columbia Medical Center, he entered the residency in Obstetrics
 

and Gynecology at the Columbia Presbyterian Medical Center. During
 

this time, he was a visiting Fellow at the University Womens Clinic
 

and Biochemit.;'?y Institute, Wurzburg, Germany, an American Cancer 

Society FelL w, and was chief' resident ii Obstetrics and Gynecology at 
' ,the Columbia Presbyterian Medical Center in l96b-". In 1(D he 

o)btained a Macy Faclty Fellowship at the University of Mirsouri, 
in Academic Medicine.,and in IoY7, was appointed a Markle Scholar 

to Associate Professor in the DepartmentIn July, 19), he was promoted 
f'Obstetrics and Gynecoloi.y and Physiology of the University of 

Missouri School of Medicine, and in August of 1968, was appointed
 

Professor and Chairman of the Department of' Obstetrics and Gynecology 
of 191at the Albany Medical College, Albany, New York. In November 

Iie assunec the responsibilities of his present position at Johns Hopkins. 

Dr. Kinr, is a Diplomate of the National Boards, of the American Board
 
American
of Obstetrics and Gynecology, and i Fellgw uf both the 

College of Obstetricians and Gynecologists, and the American College 

He is a memwer of many societies and professionalof Surgery. 
the New York Stateor,-anizations, and has served as Consijltant to 

Health Department. His )ublications niumoer over thirty. 

Dr. King will serve as the principal investigator in this 
project.
 

overall Administrator, he will have
In addition to his duties as 
primary responsibility in Project III, Second Trimester Terminations.
 

Also, with the Coordinator for Education who is to be appointed, 
he
 

will have primary responsibility for the education program for
 

trainees from underdeveloped countries.
 

Dr. Georgeanna Seegar Jones has enjoyed a long and prestigious
 

an Associate Professor of Gynecology
career in Gynecology. She is 


and Obstetrics, Gynecologist, Johns Hopkins Hospital, Director 
of
 

Laboratory of Reproductive Physiology and Gynecologist-in-Charge of
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the Gynecological Endocrine Clini,, Johns Hopkins Hospital. An
 
acknowledged international expert in problems of Infertility, Dr. Jores 
is a member of the FDA Obstetrics and Gynecology Advisory Committee 
and a former President of the American Fertility Society. She is the 
author of 80 publications, including three books. 

In 1966, she was honored with the Rubin Aiard, and in 1971, received 
the Barron Foundation Award for -neritoriois service in the field of
 
Gynecologic Endocrinology.
 

Dr. Jones will serve as Assistanr Principal Investigator, and will 
devote primary interest to Proje:t T. The Improvement of Pregnancy 
Testing. Her ongoing expertise Ln other areas of proposed research 
allows a broad perspective, and ialuable critique in all areas of this 
program. She will be integrally involved in the study of the efficacy 
of prostaglandin in menses induction, and will aid in the interpretation 
of the hormonal data to be obtained. 

Dr. Anne Colston Wentz graduiated frorii Wellesley College and subsequently 
received her M.D. from Western Reserve University School of Medicine
 
in l19(b, havinr. been awarded [he Senior Research Prize. F].]owing an 
Internslhip in Straight Medicine it the University of Maryland, she 
entered the residency in Cynecol ,vy and Obstetrics at the Juhns Hopkins 
Hospital, completing this in 19i'L. She was appointed an Instructor 
in Gynecology and Obstetrics, and presently serves as Director of the 
Gyneologic Enlocrinclogiy Clinic at Sinai Hospital. Dr. Wentz will 
be appointed Assistant Prot'essor of Obstetrics and Gynecology effective 
July 1, 19'72. She is a Jlnior Fellow of' the American Fertility Society, 
a Junior Fellow of the American College of Obstetricians and 
Gynecologists, and has passed Part I of the American Board of 
Obstetrics and Gynecology.
 

Dr. Wentz has been investigating the efficacy of prostaglandins in 
luteolysis, menses induction, and abortion t'or the past year. One
 
publication has beer- accepted, two have )een submitted, and five are 
in preparation.
 

Dr. Wentz will be the principal investipator in Project II, Menses
 
Regulation and Termination of' Early Pregnancy, and Project V, Improved
 
Clinical Equipment for Surgical Termination of Pregnancy. As Director
 
of the Clinical Research Unit she will be responsible to Dr. King for
 
the maintenance of high standards of practice in the Fertility Control
 
Center.
 

Dr. Lonnie S. Burnett graduated from the University of Texas Medical
 
School in 1953, interned in Medicine at the Henry Ford Hospital, and
 
was then trained in Internal Medicine at the Mayo Clinic and Foundation.
 
He entered the residency in Gynecology and Obstetrics at the Johns
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Hopkins Hospital, during which time he also had Fellowships from the
 
Department of Pathology and from the Department of Microbiology. In 
1964, he was apnointed Assistant Professor in the Department of
 
Gynecclogy and Obstetrics, and in 1065, in the Department of' 
Microbiology. In 19'(0, he was promoted to Associate Professor. 
Dr. Burnett was appointed to the Alpha Omega Alpha Honorary Medical 

,Society in 19'3, and in 16'. became a Josiah Macey Jr. Foundation 
Scholar. He became a Diplumate of" the American Board of Obstetrics 
and Gynecology, and a Fellow of" the American College of Obstetricians 
and GynecoloFists in l(). 

Dr. Burnett will serve as Assistant Director of' the Clinical Research 
Unit and will have primary respon;ibility for Project II, Menses 
Re!-ulation and Terniiiation of Early Pregnancy, and Project IV, Improxed 
Pharmaceutical and Physical Means of' Cervical Dilatation. Dr. Burnett 
has contributed extensively to the Johns Hopkins University School of 
Medicine in the areas of adninistration, teaching, and research. His
 
publications ref'lect his ongoing interests in the fields of Immunology, 
and radical 'elvic surgery. Dr. Burnett will actively participate 
in the edicational component of this prograrri. 

Dr. Lau graduritcd from the Johns Hopkins School of Medicine in 1958,
 
completed his residency at Georg,,etown University Hospital, and was a
 
National Institates of Health Postdoctoral Fellow at Johns Hopkins
 
from 1962-19611. He served as Assistant Director of the Gynecologic
 
Fndocrine Laboraliori,2s, and in 14O was appointed Director. Dr. Lau 
has been primarily intere sted in the development and testing of 
imnunologic means of pregnancy deter-mination and has publislhed 
e:-tensively in this aret. He will take primary responsibility with 
Dr. Georgeanna Jones of cun'iletiin' Project I, Evaluation and 
Development of' Linpi'oled Y -,nancy Testing Technology, and will serve 
as consultant 'or other projects requirinf cndocrine assays. 

Dr. Wheeless wIll be involved in this project only through the teaching 
of surgic!l techniques for Cemale sterilization to the traillees Prom 
inderdevelo-,ed countries. After receiving his M.D. from th,, University 
of Wrth Caroli.1, he completed a residency in Gynecolog y and Obstetrics 
at the Johns Hopkins Hositdl, and was appointed to Assistant Professor 
.fObstetrics and Gynecology in 1(O. Dr. Wheeless has been instrumental 

in the utilization ot' the laparoscpe for tubal. sterilizatin, and
has traveled extensively teaching the method, and establis n-n 
clinirs capable !-f operative sterilization. Dr. VYeelesn his organized 
a teaching coiurse at the Johns Hlopkins Hospital in "Surgical Techniques 
in Fertility Control" which has been well attended, and attracted 
physicians both from the United States and lesser developed countries. 
The Laparoscopic-Clip Sterilization Program will be completed in the 
Fertility Control Unit. 
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Dr. Hugh Davis was graduated from the Johns Hopkins University School 
of Medicine in 1()3, completed the residency in Obstetrics and 
Gynecoloigy at the Johns Hopkins HUspital, and was a Research Fellow 
at the Radiulm Stationen in Denmark until iO)2. He was appointed 

Associate Professor of'Cynecologyl and Obstetrics, Director of Out-
Patient Services, and Assistant Professor of Population and Family 
Health, and Assistant Prof'essor ol, International Health. Dr. Davis 
h:v.s been extensively involved with the development of the Dalkon
 
Intrauterine Devi,-e, and instru:mental in the establishment of the 
COFLAC Clinic, visiialized t , be a "one-stop" fertility control center. 
Dr. Davis will participate in this project as a teacher of Means and 
Techniques of' Fertility Control. lie will be involved in Project VI, 
Training of Personnel from Lesser Developed Countries.
 

The oroposin!g )ffice's evaluation of' facilities and personnel is that
 
they are of hi~n quality and well suited for the proposed research.
 

9. Contribution to Institution Building 

Jrins Hopkins has an excellent international reputation in biomedical
 
fertility control research and trains large nunbers of LDC medical 
personnel. This program will strengthen their capacity to carry out
 
such resea:rch and the scrape of their training program. 

10. Utilization Plans
 

New methods resultinf from this work will be provided to A.I.D.'s field 
trials program (e.g ., tI.e i'ternatLienal Fertility Research Program -
University of North C'rolina). New methods will be taugont to LDC 
medical Dersonnel receiving traiping at Hopkins and disseminated
 
through the strong al,3mni associations of the Medical School and School 
of Public Health. Publications in scientific journals will also 
result from this program. 

IL. Budget Analysis 

The proposing office has insisted on a continuous and careful review
 

of this budget. This has resulted in judicious reductions in many
 

items. The attached budget is therefore considered appropriate for
 

the scope of work envisioned.
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12. Internal and External Reviews
 

This proposal was reviewed with individual regional population officers
and approved by the HIGC on 13 April 1972. In discussion, the RIGCsought and received assurance that (I) if adequate research on abortionand pregnancy termination was not being conducted under this proposal,additional projects would he initiated elsewhere by A.I.D. and (2)
that this program did not overlay ongoing rese'arch. 

RIGC suggested the Following change,, which are now incorporated in thisproject statement, (1) empha izt.s the contribution the project willmake to maternal health and safrty; (2) fuller descriDtion oJ' researchmethodology; (3) recognition thit Office of International Tr,4ining
Procedures would be followed; and (4) adequate description of procedures

to protect humcan research subjects.
 

External review is in proce3s and will be provided 'o RAC when
 
completed.
 

13. Proposing Office Gen :al Evaluation
 

Research to improve the safety and effectiveness of currently usedpost-conceptive means of fertility control should have high priority.This means has a powerful appeal to individual women, with popularity
exceeding all other nethou :. J.t:; demogrraphic impact has alJ.;o proven
to be very great. the research pr,)posed is an applicd cicaleffort by an outstanding group ol" .inve;tigatom at a ]ead:ing institution.This work should serve to make -ll'er the millions of' pregnancy terminations now being carried out, as well a,; to develop more practical tL.chn:iques
for this means of fertility contriol. For these reasons, the proposingoffice gives this proposal high priority and approval is recommended. 

"g fce Directo{

ig/tare ofMonitor 
 18, 1e72 Signature 


PHA/POP:JJSpeidel/MIPerry:Apri.1 18, 19'(2
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' ER SONN EL- PROF ESSI ONAL 

Position 

% Effort 

Principal Investiqator (King) 10 
Assistant Principal Investigator (Jones) 17 
Director Clinical Research Unit (Wentz) 50 
Assistant Director Clinical Research Unit 45 
Clinical Research Unit Physician 50 
Clinical Research Unit Staff 100 


(5 registered nurses, 3 licensed
 
practical nurses, 3 nursing
 
assistants, 2 unit clerks)


Bioengineer 50 
Pharmacoloeiist 50 
Physiologist 100 
Coordinator for Training 100 

Coordinator x 2 100 

Secretary x 2 100 

Lab Technician 
 100 

Statistician 
 25 

Salary Subtotal 

Fringe Benefits @ 13% Salaries 

Indirect Costs @ 36.1i7 Salaries (excluding
Clinical Rcsearch Unit Staff) 

tlospital Overhead 

Operational Costs of Clinical Research
 
Unit (includes all 
hormone assays, blood
 
chemistries, X-rays, pathology, and other
 
hospital costs) 


Additional costs for each project 
(includes experimental animal and 
bioengineering work) 

I. Improved Pregnancy Testing Technology 
II. 	 Menses Induction 

III. 2nd Trimester Termination 
IV. Cervical Dilatation 
V. 	 Improved Equipment 
II. 	 Training (travel and subsistence for
 

40-70 trainees/yr.) See detail on page 

Project Subtotal 

Office Supplies 

Year 1 

0 

5,500 
11, 500 
10,000 
10,000 

110,500 

10,000 
10,000 
20,000 
18,000 

18,000 


14,000 
8,000 
5,000 

2 00 

32,565 

50,540 

63,723 

151,000 

11,000 
20,000 
15,000 

25,000 

25,000 


250,841 
346,841 

4,000 

SALARY 

Year 2 

0 

5,925 
1 1, 92 ; 
10,500 
10,500 

116,025 

10,500 
10,500 
21,000 
18,900 

18,900 


14,700 
8,400 
S,250 

23,025 

34,193 

5306 

63,723 

170,500 

8,000 
15,000 
15,000 
15,000 
25,000 

196,657 
274,657 

4,000 

Year 3 

0 

6,350 
12,350 
11,000 
11,000 

121,550 

11,000 
11,000 
22,000 
19,800
 
19,800
 

15,400 
8,800 
500 

275, 550 

35,822 

5 94 

63,723 

170,500 

5,000 
10,000 
10,000
 
10,000
 
10,000
 

212,502 
257 ,502 

4,000 



Year 1 Year 2 Year 3 

Labora tory
Monitors, electronic equipment 5,100 0 0 
Centrifuge, refrigerated 3,100 0 0 
Freezer 3nd fioezer/refrigerator 2,000 0 0 

Office 
Typewriter 
Filing Cabinets 

450 
250 

0 
0 

0 
0 

Desks/Chairs/Table 600 0 0 
Calculator 175 0 0 
Dictation Equipment 850 0 0 

Clinical Unit 
Operating Room 
Autoclave 
Examining Table/Lamps 

10,500 
2,600 
3,500 

5,00) 

0 
0 

5,000 

0 
0 

Airconditioners (5) 2,500 0 0 
Equipment Subtotal 31,625 5,00) 5,000 

.T-ivel Expenses 1,000 1,000 1,000 

Publications Expenses 1,000 1,500 1,500 

Total Project Cost 932,794 '701 665 870,191 

3 Year Total $2,673 ,50 




