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Prospects for Improved Contraception
 

By Linda Atkinson, S. Bruce Schearer, 
OscarHarkavyandRichardLincoln 

Introduction 
Uke most revolutions, the contraceptive 
revolution disappointed some whose expec-
tatio is of it were unrealistically high. Two 
decades ago, when the oral contraceptive 
was brought to market and the IUD wvxi 
reborn in antiseptic plastic and stainless 
steel, many scientists voiced optimism that 
that was only the beginning. A new repro
ductive age was said to be dawning, and it 
would not be long, we were told, before the 
perfect contraceptive would become avail-
able-highly effective, safe, acceptable, in-
expensive and simple to administer and dis-
tribute. By now, it is generally recognized 
that there can never be such an ideal con-
traceptive, and that an array of methods is 
needed for people who live under different 
circumstances and have differing prefer-
ences and requirements. Each method has 
its unique advantages and drawbacks, and it 
is likely that there will always be some trade-
off between effectiveness and risk. 

Granted all these qualifications, the dis-
tance from the scientist's imagination to the 
couple's bedroom has proved to be greater 
than some had believed. The array of vac-
cines, menses inducers, male pills and chem-
ical sterilants first heralded a dozen or more 
years ago are for the most part still in early 
stages of development-for want of money,
"knowledge, manpower or all three. Not a 
single new contraceptive chemical entity has 
reached the marketplace since the introduc-
tion of the synthetic steroid norgestrel in 
1968. What is more, the need for improved 
contraceptives has become ever more acute 
as the reputations of the pill and the IUD 
have been tarnished by an accumulation of 
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Some important new birth control methods have been devel
oped in the postpill, post-lUD era; others are on the way. But 

shrinking dollars for research (especially R&D), inadequate
coordination and planning by donors and programs, and
costly and complex regulatory requirements frustrate efforts 
to use current knowledge to make major breakthroughs. 

medicl reports indicating that while they 
are not nearly as dangerous as some had 
feared, neither are they as safe as some had 
hoped. 

Population growth rates in developing 
countries (where three-quarters of the 
world's people live) remain high. implying a 
doubling of the 3.3 billion inhabitants of 
Third World countries in the next 34 years, 
slowing progress in economic and social de-
velopment. 1 In most developing countries, 
more than half ofwomen of reproductive age 
want no more children, but typically, two-
thirds of them are not using any means to 
prevent childbirth. 2 Even in highly devel-
oped countries, where contraceptive prac-
tice appears to be nearly universal, unin-
tended pregnancies remain common. In the 
United States, for example, an estimated 2.8 
million unplanned pregnancies occur each 
year, half of them terminated by induced 
abortion. 3 

Does all this mean that the contraceptive 
revolution itself was aborted? Although we 
have not been propelled from the contracep-
tive stone (or rubber) age directly into a 
High-Tech, perfectly contracepting society, 
neither have we stood still in the develop-
ment of more effective and safe birth control 
methods and in their successful wide-scale 
use. 

Among the new methods marketed since 
the pill and IUD made their debuts 20 years 
ago are outpatient female sterilization by 
means of laparoscopy and minilapauotomy,
sim - 

simplified aspiration abortion, copper and 
hormone-releasing IUDs, long-acting inject-
able progestational agents. prostaglandins 

for second-trimester abortions and - not 
least in importance - a much safer but still 
highly effective oral contraceptive, with just 
a fraction of the dose of steroid hormones 
contained in pills marketed two decades ago. 
What is more, long-acting hormonal im
plants, vaginal rings, new injectable prepara-
Lions, prostaglandins to induce early abor
tions, IUDs causing less bleeding and pain 
and cervical caps are in advanced field trials 
with thousands of women, and should be 
widely available within the next three to five 
years. Somewhat further down the line, but 
with an excellent chance ofbeing introduced 
into wide-scaae use, are long-acting biode
gradable steroidal implants that do not re
quire removal. By any standard, these tec-h
nological advances constitute a considerable 
improvement in the available contraceptive 
repertoire. 

Increasingly widespread utilization of the 
most effective modern methods of birth con
trol associated with vigorous national Family 
planning programs in a number of devel
oping nations - including some %7ry popu
lous ones such as China, Indonesia, Mexico 
and Thailand - have helped bring down 
birthrates and explosive population growth 
rates dramatically. Although specific esti
mates differ, there is now general agreement 
that the rate of population growth in the 
developing world has been slowed, and that 
barring unforeseen safety problems with cur
rent methods or significant alterations in the 
social climate, the trend toward further de

cline in growth rates is likely to continue.4 

Unprecedented control over reproduction
(however still imperfect) has helped women 
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to take advantage ofopportunities fior col iea- ill countries where Al current methods, in- pill and IUD use in, developing countriestiona and econormic advancement and to cluding almirtioz and sterilization, are widely continues to increase, but both acceptancepress for realization of those opportunities available, however, is evidence that today's and continuation rates art' undoubtedlywhere they are not available. The strotii inethods are nut mlicievit to enable couples affected by al erse publicity. It any case,pressures exerted on the scientific conmu, to readize their reproductive intentions even discoltinuation of both methods is often relanity to find safer Alternatives to the pill and under very favorable circumstances. mich tively high, and their extended use-f'lectivethe IUD are themselves e idence of the less under conditions where storage, distri- ness is below that obtaried in clinical tr:.dsgrowing po%,.,r of the women's niovtenent, bution and administration of contraceptives with highly motivated users. Both effectivewhich, in turn, ha.s been spurred by the are problems. ness and continuation of use a'e lower inavailability of these ven inetluxls. Oral contraception, the IUD and steriliza- developing than in developed countries, re-It seems almost certain that with improved tion are the cornerstones of current service fleeting such adverse social conditions asservice delicry proiraiis emplo.ing cur- delivery programs. The pill, although highly poor health services, low income and lowrently available methuds, birthrates will efTective, is considered unsafe for older education levels. As a result, it isnot uncomcome down even more rapidl. in the years to women who smoke or have other conditions mon in Third World countries to seecome as couples are enabled to improve con- (such as cbesity or high blood pressure) that pregnancy rates associated with these meth-

T- 71i ods that are many times higher than those
recorded in developed countries; and first

:+, A 3 year discontinuation rates in developing.... '.i *-- e~~'-'ountries run as high as 20-40 percent ofnew 
>"L-"' " : pill and IUD users.' There are even moreS'W problems ofacceptance and consistent long

... , , '., " ,x,~0.4k, term use with coitus-related methods. Al,though the demand for contraceptise sterilization outruns the technical and logistic capacities of many developing countries to pro( vide services, couples often turn to this permanent method only after ailing to p,.,ent
unwanted births with reversible methods. 
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Without the backup of induced abortion, as~ T 

-

we have noted, the incidence of unplanned 
births would be more than twice as high as itis, even in a country such as the United$A4 V", V, ' States where contraceptive use is wide

"I *- spread. And it is unlikely that the political 
) I and religiolis controversies overabortion %%ill 

be settled in the foreseeable future. In a 
'k number or countries, especially in the .\us

lint world, it is probable that abortion will-v 
remain illegal for some time to come. 

'.'. Under these circumstances, it seems on
;" . .birth likely that the present technological base [orplanning will be adequate to supportthe addition of 500-600 million more users 

-over 
,/ ~ the next few decades. New reversible 

methods for men and women, as well as less 
intrusive and simpler means of sterilization,A lng-actingsteroidalimplant mi,it be marketed in three years(aboe, silasticimplant surface.,, continue to be desperately needed in indus

trol over their own reproduction. trialized and in developing countries.The de- place them at high risk of cardiovascular What is the current state of contraceptivecline will be especialy marked if the trend disease. The advisability of the ILD, of the development, and what are the prospects fortoward liberalization of sterilization and other hand, isquestionable for young women the future?abortion laws and policies continues. As has sv:o have not yet begun childbearing, bebeen noted in sevend country studies, not cause of the danger however small, ofinfee- The Contraceptive R&D Processonly do flunily planning programs help tion that might compromise future fertility. Producing and marketing a new contracepcouples to have the number of children they Widely publicized information about health tive involves investment in six major types ofdesire, but the ver success of these pro- risks -sometimes sensationalized  has led activity: the training of scientists to conductgrams appears to iirflten.e them to reduce a number of young women in developedl research and the support ofthose institutionstheir finily size ideals, especially when some countries such as the United Sta.es to aban- that educate them; basic scientific research(even very modest) improvements in I,vels f don the pill arid the IUD. Many of these in reproduction; mission-oriented research;modernization and women's status are occur- women have switched to traditional, less applied research and development (R&D);rinrw sinultaneoisly. effe.ctive methods, depending t(imlegal abor- product introduction; and evaluation of theThe very Lu'ge number of unintended t:on as a backup in the eveit ofcontraceptive effectiveness and safety of methods in use.pregnanies and births that continue to occur Lilure. As family planning programs expand, For any type of'research, basic or applied, 
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the training of scientists and support of the 
academic institutions that produce them is 
essential. 

Basic research from a wide range of sci-
entific disciplines is the source of fundamen-
tal knowledge needed to supply leads for 
development of contraceptive methods. It is 
generally undertaken without an applied ob-
jective in mind, and includes laboratory, ani-
mal aid field research devoted to improving 
knowledge about reproductive processes. 

Mission-oriented (or directed) research 
generally refers to efforts aimed at accom-
plishing a specific contraceptive end; exam-
pies include a means of arresting spermato-
genesis or a luteolytic agent. Mission-ori-
ented research may include both basic and 
applied efforts, and may be conducted simul-
taneously in academic institutions and ap-
plied R&D organizations. (For example, ef-
forts to develop a male pill may involve tox-
icology and efficacy studies by R&D organi-
zations even as fundamental studies of the 
male reproductive physiology are under-
taken to elucidate how points in the repro-
ductive process might be interrupted to pro-
vide a more effective means of fertility 
control.) 

The direct source of new products and 
technologies is applied R&D, which en-
deavors to utilize fundamental knowledge 
and understanding to develop new materials, 
new techniques and new processes in order 
to create a new product. Narrowly defined, 
applied R&D consists of using scientific re-
search procedures in conjunction with en-
gineering and manufacturing capabilities to 
design, test and refine new prototype 
products. In the case of applied R&D direct-
ed at obtaining new contraceptive methods, 
the major organized R&D programs are cur-
rently being conducted by more than a dozen 
private pharmaceutical companies, by three 
nonprofit R&D organizations, by a UN agen-1 
cy and by a U.S. government agency. In 
addition to the work they carry out within(, 
fheirown institutions, these organized R&D 
programs also use grants and contracts to 
fund a wide variety of other organizations to 
perform specific applied R&D tasks, 

Product introduction converts a newly de-
veloped prototype product into a widely 
available manufactured item. This final step 
of the overall contraceptive development 
process comprises product acceptability and 
marketing studies, design and engineering of 
production plants, pilot trials of manufac-
ture, package design, regulatory filings, Cs-f 
tablishment of distribution channels and 
other activities designed to ensure local in-
troduction use of new products. Product 
introduction activities are sometimes de-
fined and conducted as part of the applied 
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R&D process. In other instances, they are 
viewed as part of the faimily planning service 
delivery system or of private-sector market-
ing, distribution and sales systems. 

Asixth type of scientific activity - evalua-
tion of the perfornanceofexistingcontracep-
tive techniques - complements and pro-
vides an essential frane of reference for the 
contraceptive development process. It en-
tails epidemiological research and is gener-
-allyconducted by government agencies or by 
specialized nonprofit groups in collaboration 
with universities and health centers. Studies 
of existing methods provide benchmark in-
formation on the safety, health effects and 
effectiveness ofproducts in current use. 

While this article touches on all aspects of 
reproductive research and contraceptive de-
velopment, its main focus ison applied R&D 
and on public-sector support for developing 
new contraceptives, 

Funding and Organization 
Reproductive and contraceptive research did 
not benefit from the rapid expansion of fund-
ing for biomedical research by the govern-
ments of the United States and other indus-
trial nations in the two decades that followed 
World War II, largely because of the tradi-
tional taboos against the study of sex and 
reproduction and the moral and religious 
controversies over government involvement 
in birth control. Indeed, until 1959, the U.S. 
National Institutes of Health were prohi-
bited from supporting research having any 
explicit relationship to birth control. (Today, 
the controversy over abortion similarly in-
hibits research in that area.) During the 
1950s, biomedical research in the field of 
reproduction was largely funded by two ma-
jor private foundations - Ford and Rockefel-
ler - and a few individual philanthropists. 

The oral contraceptive was developed with 
the support ofprivate philanthropy and some 
sectors of the pharmaceutical industry, but 
without any government funding. By the 
mid-1960s, however, worldwide concern 
about the problems caused by rapid popula-
tion growth spurred increased support for 
research to find better birth control meth-
ods. 

In 1967, an Office of Population was es-
tablished within the U.S. foreign assistance 
agency, the Agency for International Devel-
opment (AID). While most of its funds are 
expended for fanily planning service pro-
grams, 3.5 percent of its budget has gone for 
research related to contraceptive develop-
ment.* The Center for Population Research 
(CPR), now the major source of funds world-
wide for reproductive and contraceptive re-
search, was established as part of the U.S. 
National Institute of Child Health and Hu-

man Development in 1968. In 1969, the 
United Nations Fund for Population Activi
ties (UNFPA) begin its large multinational 
population assistance efforts. Its investment 
in fertility regulation research has never ex
ceeded one-half of one percent of its budget, 
and has been used mainly for institution
building, -although very recently, UNFPA 
has begun to make small expenditures for 
contraceptive development through annual 
contributions to the Human Reproduction 
Programme of the World Health Organiza
tion (WHO). 

During the late 1960s, other developed 
countries - Britain, Canada, France, Swe
den and West Germany - also began to fund 
reproductive and contraceptive research. 
Smaller efforts - most of them supported by 
international assistance agencies - were un
dertaken in some developing countries; the 
largest of these was in India. 

The result of this increased concern can be 
seen in Figure 1(page 178) and Table I (page 
179). Funding for all aspects of reproductive 
and contraceptive research rose rapidly, 
from an estimated $31 million in 1965 to $117 
million in 1973. Although this total research 
budget has continued to climb as measured 
in current dollars (to an estimated $155 mil
lion in 1979), expenditures corrected fur in
flation peaked in 1973. By 1979, constant
dollar expenditures were below what they 
had been in 1971. 

Although U.S. government contributions 
for reproductive research have been increas
ing since the mid- 1970s in constant as well as 
current dollars (see Table 2, page 179), the 
investment of private philanthropies has de
clined somewhat and contributions of other 
governments apparently have not grown. 
The investment of the private pharmaceuti
cal companies is believed to have plateaued 
in the late 1970s at about $14 million (current 
dollar figures not shown in table) and ap
parently has declined in constant-dollar 
terms because of increased concern about 
the profitability of investment in research 
into new methods. f 

The U.S. government is currently spend
ing about $89.3 million for all types of repro
ductive and contraceptive research, contrib

(Continued on page 178) 

*Aversmll pportion of ADs research expenditures 
have been for specified basic research believed to offer 
promise ofgenerating new leads for applied contraceptive 
R&D, e.g.. prostaglandins and thyrotmpin-releasinghor
mone research. 
ISurvey data from governments other than the United 
States and from pharmaceutical companies are not avail. 
able after 1976. There is sosme a .Td indication that the efforts of
private industry may have inreased during the last two 
years becatse of interest in afew specific research areas, 
especially inthe brain hormones. 
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(Continuedfronipage 173) about 23 cents per dollar was spent for this Public-Sector Contraceptive 
Z -- purpose in 1978 (the most recent year forFigure 1.Worldwide expenditures for repro- Developmentductive research. 1965-1979 

which data are available). Even in inflated During the late 1960s and early 1970s, thtdter r . . 
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uting primarily through the CPR with 
smaller amounts expended through other of 
the Natiounal Institutes of Health and the 
AID.The proportion of total world funding 
fbr reproductive research provided by U.S. 
government agencies has increased from just
30 percent in 1965 to 35 percent in 1970, 45 
percent in 1975 and 58 percent in 1979. Pri-
vate philanthropies and nonprofit agencies, 
which accounted for about one-fifth of total 
funding in the latter halfof the 1960s and the 
early 1970s, are now responsible for less than 
one-tenth of total research expenditures, 
U.S. industry, which financed about one-
quarter of reproductive research in the late 
1950s, was, by the late 1970s, believed to be 
responsible for less than one-tenth ofexpen-
ditures. 

Although all aspects of funding for repro-
ductive and contraceptive research have de-
clined when measured in constant dollars,
it is the expenditures for contraceptive de-
velopment that have fallen most sharply, as 
may be seen in Table 3 and Figure 2 (page
180). Whereas about 30 cents of every dollar 
spent on reproductive research went into 
contraceptive development in 1974, only 

'.4nong the governments were those oi Denmark, Fin-
land, Great Britain, Norway, Sweden, the United States 
and Canada's specialized foreign aasistance agency,.the 
In ternational Developm e nt Re s e a rch Centre (ID SC).The foundations were the Ford Foundation and The 
Rockefeller Foundation; the multilateral agency was the 
UNFPA. 

current dollars, funds for contraceptive de- foreign assistance agencies ofgovernmeuits it 
velopment have not increased. (They were several developed countries, two privattabout S35 million in 197 4 and S33.7 million in U.S. foundations and one multilateral agen.
1978). Although expenditures by pharna- cy* took steps to create new public-sectoi
ceutical companies may have increased programs to help develop new birth control
somewhat in the last two years, it
isnotable methods. These progrm s were financed 
that public-sector nding for contraceptive mainly through foreign assistnce fund 
development has clearly declined since the since their primary purpose was to contrib.
early 1970s. At the present time, only 15 ute to a foreign pelicy goal: namely, areduc

ofall reproductive research financed tion in unwanted births and an improvementby governments, private philanthropies and in the individual health and well-being of
multinational organizations is devoted to couples in developing countries through pro
contraceptive development, vision of .nore appropriate birth control tech-

In 1974. the authors ofa FLL-d Foundation- niques than those currently available. 
sponsored study estimate'd that funds fiorap- The rationale of the principal donors was 
plied contraceptive R&D would have to be based upon their realization that technologi
increased by three times to take advantage of cally feasible improvements in birth controlleads developed through basic research; 7 to- techniques could contr;bute to improving in

expenditures in constant dollars are only dividual health and well-being while reduc
three-quarters of the extremely inadequate 
1974 levels (see Figure 2).

Yet basic science has uncovered numerous 
new leads in the 1970s- most spectacularly, 
Guillemin and Schally's Nobel-prize-win-
ning work on releasing factors, which has
opened up new opportunities for applied re-
search that could lead to revolutionary new 
birth control methods for men and women (as
well as new means to stimulate fertility in the 
infecund). Expenditures for basic reproduc-
tive research 'and for training new scientists, 
which were estimated in 1974 to be at about 
40 percent and 30 percent, respectively,8 of 
what were then current needs, have not 
done as badly as support for contraceptive 
R&D, but they, too, have not grown rapidly
enough to do much more than keep pace 
with inflation. Expenditures for evaluation of 
the safety of current fertility control methods 
- estimated in 1974 to be just at 15 percent 9 

of the levels needed to protect the health of 
users - have remained about the same in 
current dollars, but have declined by more 
than one-fifth when inflation is taken 
into account. This decline has occurred de-
spite the widespread publicity given to safe-
ty problems associated with available mod-
ern methods, 
Given the failure of funding institutions, 

both public and private, to meet the 
challenges documented by the 1974 Ford 
Foundation study, it is perhaps remarkable 
thal" ostpill, post-IUD phase of the con-
tacepti.e revolution has been as successful 
as it Tias. And it is not at all surprising that 
expenditures for research into new meth-
ods of contraception have tended to be re-
s t i t d t s o c l e l o - i k ef r s p o istricted to so-called low-risk efforts promis-
ing relatively quick returns with minimum 
investment. 

ing rapid population g] ,wth rates in develop
ing countries. Unwanted fertility in these 
countries not only constituted a substantial 
proportion of childbearing, but also was 
viewed as hampering the efforts of national 
governments to improve the social, cconio m
ic and health conditions oftheir people. 

The donors recognized that pri', ate indus
try, which had traditionally been depended 
upon to develop new drugs and mc,!ical de
vices, had little incentive to develop birth 
control products geared to the special needs 
of developing-world couples because of what 
was perceived as poor prroflt potential offered 
by such markets. National medical research 
councils in developed countries, despite 
their growing interest in reproduction, con
centrated almost all of their efforts on funda
mental research. What is more, their prior
ities were determined mainly by the health 
needs oftheir own people, rather than by the 
needs of people who live in developing 
nations. 

Few developing countries had (or have)
national medical research councils focusing 
on reproduction or contraception (an excep
tion is the Indian Council for Medicl Re
search : those that did generally lacked the 
scientific capacities for highly technical ap
plied R&D efforts. With the experience be
fore them of international public-sector pro
grams in applied R&D that had helped to 
enhance rice, wheat and maize production, 
the foreign assistance agencies reasoned that 
similar programs could be established to de
velop new birth control technologies that 
would be useful in Third World nations. 

Over the course of a few years, five new 

r e hscientificc e n f corganizationso g a z t o swerew createdr a ed thatt fo1 0 
cused on the contraceptive needs of couple. 
.n developing countries: The Special Pro. 
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Table 1.Total expenditures for research In the reproductive sciences and contraceptive development, by country of origin, 1965 and 1969-1979 
(in 000s of current and constant [19701 U.S. dollars) 

Country ofongrin 

Current dollars 
Total 
United States 

Other industinalized
 
countnes 


Developing countries 

Constant dollars 
Total 

United States 

Other industrialized 
countries 
Developingcountries 

%distribution of expenditures 
(based on constant U.S. dollars)
United States 

Otherindustn!ized 
countries 
Developing countries 
Total 

1965 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

31,022 
25,928 

54,548 
41,537 

71,462 
55,009 

94.483 
71.663 

110.224 
79,724 

117,430 
82,070 

118,723 
79,104 

115,553 
73,992 

125,836 
82.787 

142,800 
97,300 

149,000 
104,800 

154,800 
111.500 

4,886 

208 

11,992 

1,017 

15,267 

1,186 

21,128 

1,694 

28,811 

1,689 

33.039 

2,321 

38,029 

1,590 

39,176 

2,385 

39.72 

3,329 

, 
145,600 44,200 43,200

4 

38,270 57,893 71,462 90,390 100,825 100,957 91,146 79,721 82,104 91,400 88,700 82,600 
32,010 44,188 55,009 68,906 73,819 71,991 62.287 53,232 56,318 62,300 62,400 59,500 

5,992 12,634 15,267 19,908 25,505 27,093 27.771 25,046 23,874 
268 1,070 1,188 1,577 1,501 1,873 1,088 1,443 1,912 

83.6 76.4 77.0 78.3 72.4 69.9 68.3 66.8 68.6 69.6 70.3 72.0 
15.7 21.8 21.3 22.0 26.1 28.1 30.5 31.4 29.1 

31.4 29.7 28.0 
0.7 1.8 1.7 1.7 1.5 2.0 '.2 1.8 2.3 1 

100.0 100.0 100.0 100.0 100.0 100.0 100.0 1100.0 100.0 100.0 100.0 100.0 

Tnailand (r)and Turkey (e). 

granme of Research, Development and Re-
search Training in Human Reproduction of 
the WHO; the Population Council's Interna-
tional Committee for Contraception Re-
search (ICCR); the Program for Applied Re-
search on Fertility Regulation (PARFR); the 
-iternational Fertility Research Program 

(IF RP)and the Program for the Introduction 
ar,d Adaptation ofContraceptive Technology 
(IIACT).* A sLxth R&D program, the Con-
traceptive Development Branch ofthe CPR, 

Countries rnportlng 1965-1974: United States; other Industrialized countrzes - Australia, Belgium, Canada, Denmark, Finland, France, Germany, Great Britain, Israel,Italy, the Netherlands, New Zeatand, Norway and Sweden; developing counrites-Africa, Egypt. Hong Kong, India, Iran, the Phitipines, South Korea, Thailand and Turkey.
Countries reporting 1975-1979--data for governments other than the United States are based on 1976 estimates (a)and reports (r): United Stales; other Industrializedcountries-Australia (r), Belgium (a), Canada (r), Denmaic (r), Finland (a), France (r), Germany (r), Great Britain (r),Israel (r), Italy (r), Japan (r), the Netherlands (r), NewZealand (e), Norway (r) and Sweden (r); developing countes--Africa (e), Egypt (e), Hong Kong (e), India (r), Iran (e), Latin Amienca (r), the Ph i ppines (a),South Korea (r), 

was also estblished during this period to equipment needed for research; and estab
develop new and improved contraceptives lishment of information about the perfor
for the American people. All are successfully 
operating today. 

The WHO Human Reproduction Pro-
gramme, launched in 1972, has a number of 
components besides contraceptive R&D, in-
cluding the development ofscientific institu-
tions and manpower in Third World coun-
tries; the setting of scientific and technical 
standards; the provision of supplies and 

Table 2. Estimated worldwide funding for reproductive biology and contraceptive develop-
ment, 1965 and 1969-1979, by sector (in millions of constant [1970 U.S. dollars) 

Sector 1965 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979United Stte 

Total tes 


32.0 442 55.1 68.9 73.9 72.1 62.4 52.9 54.7 62.3 62.4 59.6 

Govern
ment 11.4 19.9 25.3 32.0 43.3 44.6 38.0 36.8 41.4 44.6 45.8 47.7 

Phian-
thropic &
nonprofit 8.2 11.1 16.8 22.6 16.9 14.2 12.7 6.2 3.8 8.5 8.3 4.4 
Industry 12.4 13.2 13.0 14.3 13.7 13.3 11.7 9.9 9,5 9.0' 8.3' ., 
International I " 
Total 6.3 13.7 16.4 21.5 27.8 28.9 28.7 30.1 30.7 29.1 26.3 ',23.1 

Govern- 6.2 3.7 16.3 21.2 24.7 24.4 23.3 24.8 25.8 24.3' 22.6' 20.3' 
ments 

Nonprofit 0.07 3.04 0.06 0.26 3.1 4.5 5.4 5.3 4.9 4.8 3.7 2.8 
'Survey data are not available forafter 1976.11is assumed that expenditures remained at 1976 levels. 
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mance ofexisting methods ofbirth planning. 
The Programme has established a series of 
task forces, each devoted to the development 
of a potential contraceptive lead. The task 
forces plan and organize mission-oriented 
and applied'R&D directed at new birth plan
ning technologies. Of the WHO Pro
gramine's total budget of$16 million in 1978, 
only $4.3 million was allocated to applied 

contraceptive R&D. 
The ICCR program, established in 1971,focuses intensively on product developmen., 

basing most of its activities on technological 

leads that are at or near human trial. The
ICCR is the only one of the programs that 
conducts extensive product formulation anddevelopment work in its own laboratories. It 

conceives its mission as closely analogous to 
the role traditionally played by pharmaceutical company research divisions in the de

vlpetovelopment e otaetv ehooof new contraceptive technolo

g e5r 
' e Wtte program is funde by te govenments of 

Canada. Denmark, Finland India.Grea bnai,goex

l Normay. Sweden. Thailand and the UNFPA. The 
ICCR issupported by private fotvndations, the U.S. gey

emm,nt and Canada's IDRC. 'he PARFR isfunded en
tirely.
and the IFIll' pnncipally. by tie 1.5. government.
 
The PIACT issupported by the U.S. and British gvern
,oets.the UNFIPAnd pri.'.te
Ibundations.
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ProspectsforImproved Contraception 

velopment is approximately $2.7 million.The IFRP, founded in 1971, concentrates 
on large-scale clinical trials of contraceptive 
technologies. It specializes in setting up na
tional networks in developing countries for 
clinical trials of contraceptives in order to 
evaluate their performance and to promote 
their local introduction and use. Its overall 
budget is about $4.4 million, of which about$b.5dmillioisabout $4.4mion ch d lout
$1.5 million is for contraceptive development. 

The PARFR program was originally estab-
lished in 1969 to provide scientific venture 
capital to promising ideas for potential new 
methods that were not funded by the twolarger programs. Although the PARFR now 
operates a more directed grant program and 
is establishing its own clinical testing net-
work, it seeks to avoid overlap with the 
WHO and the ICCR programs. Its annual 
budget for contraceptive development is 
about $900,000.

The PIACT, founded in 1976, is the most 
recently established ofthe five organizations. 
It was created to close the gap between con-
traceptive development and actual produc
tion, adaptation and introduction of new 
methods in developing countries. The 
PIACT generally concentrates on packaging,manufacturing, informational materials,
product servicing and repair capacities and 
product distribution needs associated withthe development of new technologies. Its 
annual budget is about $400,000. 

These five interpational programs have es-tablished close working ties with the Con-
traceptive Development Branch of the CPR. 
The Branch conducts a centrally designed
and coordinated contraceptive R&D pro
gram through the use of government con-
tracts. Expenditures of the Contraceptive
Development Branch in 1979 were about 
seven million dollars, 14 percent of the 
CPRs entire reseach budget.* Although 
none of the five international contraceptive
development programs receive 	 CPR sup
port, all of them benefit substantially from its 
research program - especially from the 
leads developed from CPR-bac'%<ed basic andmission-oriented research. 

Close working ties between the R&D or
ganizations and the pharmaceutical industry
have been established, enabling the public-
sector programs to draw upon industrial ex
perience and proprietary information and to arrange for industry to manufacture and dis-

"The CPR isby far the world's larsg~rt funder of basic and 
mission-oriented rtpmduuctive research thruigh its grants 
p r gr am. It also c a r r ies o u t evaluat i on r e s earch o n th e 
salety ard pertinance of existing contraceptives, r-

videsscientific training and institutional support and con.ducts .i mndl intrnoinrd rrs,arh proiacrm of ts o 

190, 

Table 3. Percentage distribution of expenditures in the reproductive sciences and contracep
tive development, by purpose, 1965 and 1969-1978 

Purpose 1965 1969 

Fundamental 
studies, 2.0 5.0 
t1.8 
Contraceptive
development 35.3 30.0 

Safety 2.7 5.0 
Total 100.0 100.0 
Inclues unclassied expenditures. 
" 

1970 1971 1972 1973 1974 1975 1976 1977 197 

8.0 	 65.4 2.6 6870 

71.8- 73.8- 68.0 70. 

24.7 27.1 28.3 28.2 29.5 20.5 19.4 22.0 22.1 

7.3 7.5 9.1 7.2 8.7 7.7 6.8 10.0 7.1
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 i00.c 

tribute new products they have developed,
They have also been successful in engaging 
scientists and scientific institutions from de-
veloping countries to participate in R&D ac-
tivities. More than two dozen newcenters for 

laboratory and clinical research have been 
established in developing countries through 
links with these six organizations. In addi
tion, working ties have been established with 
Third World national medical research insti-

F igur2.Wordwideexpenditures for fundamental reproductive studesand traningofscien.tists, contraceptive development and evaluation of contraceptive safety, 1965-1978 (InGOs ofcurrent and constant [1970] U.S. dollars) 
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tutions, such as the Indian Council for Medi-
cal Research. 

Current Areas of Effort 
And Funding Levels 
The six R&D organizations are currently 
working on more than two dozen potential 
new contraceptive methods. As Table 4 indi-
cates, the current allocation of resources 
for contraceptive development by the pub-
lie-sector institutions. More than 70 percent 

of research expenditures are directed to new 
contraceptive methods for women; only six 
percent are devoted to finding new male 
methods. (The remainder go to research into 
methods that might be applicable to either 
sex or both sexes, such as releasing factors or 
periodic abstinence.)Inrecentyears, consid-
erable effort has been made to find a male 
method. The current concentration on fe-
male methods is not a reflection of a male 
chauvinist bias among researchers, but is the 
resultofthefact that there are more potential 
possibilities for developing female than male 
methods and that more is known about the 
female than t1,e male reproductive system. 

Thirty-seven percent of the public-sector 
investment in contraceptive development is 
going to new approaches to steroidal contra-
ception for women: subdermal implants, in-
proved orals, injectables, vaginal rings and 
intranasad sprays. Ten percent is going for 
various approaches to an antipregnancy vac-
cine. Eight percent is being devoted to vaui-
ous experimental antifertility and anti-
implantation agents; seven percent is de-
voted to intracervical devices and improved 
IUDs. Five percent is being spent on 
menses-inducing and abortifaciert drugs. 
New approaches to barrier methods and to 
female sterilization are each receiving about 
two percent of public-sector funding. 

About five percent of development expen-
ditures are being devoted to research on re-
leasing factors, which have potential for sup-
pressing ovulation in the female (and, possi-
bly, inducing menses also) as well as blocking 
the generation of sperm in the male. About 
six percent of public-sector funds are going 
for other male contraceptive drugs. About 
four percent are being devoted to research 
into various plants that might be useful as 
abortifacients or antiimplantation agents. 

The heavy emphasis in current research 
expenditures on female steroidal approaches 
partly reflects the low-risk, quick-return de-
cisions dictated by the relatively small (and 
shrinking) share ofrescarch dollars accorded 
to contraceptive development. Since these 
approaches involve finding new combina-
tions and methods of delivery for agents that 
are already well-known and tested, they 
seem to donors and programs to offer the 
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most promise of delivering marketable con
traceptives at reasonable cost within a fairly 
short period of time. In addition, the propor-
tionately large cufrent investment in these 
approaches reflects the fact that most ofthem 
are now in advanced clinical trials - the 
most expensive segment of contraceptive re-
search - and some can be expected to be 
a%ailable for widespread use in the next three 
years.

There is no question that these methods 

will offer some advantages over those cur-
rently available, and can be expected to in-
crease the ability of couples in the develop-
ing world to exercise control over their fertil-
ity. These improvements, however, do not 
appear to offer the kind of radical advances in 
birth control technology that many had 
hoped tbr, and which the current scientific 
base seems capable ofproviding. 

In the following section, we discuss the 
prospects for the development of five poten
tia methods, any one of which, the authors 
believe, would significantly increase current 
use; combined, the methods could revolu-
tionize current contraceptive practice in de-
veloping as well as in developed countries. 
These are a nonsurgical means of female ster-
ilization, a reversible method for men, an 
antipregnancy vaccine for women, a self-ad-
ministered menses inducer and a postpartum 
IUD. While all of these potential methods 
are currently undr'- investigation by public-devoedectoo vn- evelpmet pogrms,cotraeptve 
sector contraceptive development programs,
together they account for less than one-third 
of public-sector investment in new method 
development, and not one of them accounts 
by itself for more than 10 percent of public-

sector research efforts. 
The profiles of the five potential methods 

are presented not only to assess the prospects 
for their development, the problems associ-
ated with their use and their potential utility 
in worldwide family planning programs, but 
also to shed light on what needs to be done to 
make applied contraceptive R&D more ef-
fective and efficient. 

Five New Methods: 
I.Nonsurgical Female Sterilization 
Description. Current efforts to develop a 
nonsurgical method of female tabal steril-
ization involve the delivery of a sclerosing 
agent to the uterotubal opening via the vagi-
nal cervix and uterus. By irritating the tissue 
of the fallopian tube, the substance causes 
the lumen of the tube to close from scarring, 
Ideally, the method could be delivered by 
paramedical personnel trained to insert 
IUDs, and delivery could be accomplished 
without pain, using local anesthesia. Effec-
tiveness should be as high as that experi-
enced with current methods of surgical ster-

Table 4. Percentage distribution of public
sector expenditures for development of new
 
contraceptive methods, 1978
 
Type of method
 
Allfemale methods 71.2
 
Sterodal 3.2
 

Subdenmal implants (16.9)
 
Improved oral contraceptives (9.9)
 
Injectables (5.4)

Vaginal rings (4.4)
Intranasalsprays (0.5)
 

Vaccines against pregnancy 10.1
 

Sterilization 2.0
 
Reversible (0.4)
 
Nonsurgical (1.6)
Antifertility and antiimplantalion agents 8.3
 

ntrf.rvical(C )and
 
intrauterine (IUD) devices 6.9
 

ICDs (1.6)
 
Postpartum IUDs (1.6)
 
Other IUDs (3.7)


Menses.inducing and abortifacient drugs 4.5
Barrermethods 2.2 

Almalemethods 6.1
 
Systemic 5.5
 
Reversible sterilization and improved
 

vasectomy techniques 0.6 

Methods for couples and unclassified 22.7
 
Releasing factors' 5.1
 
Plant agents 3.9
Periodic abstinence 4.8
 
Other and unclassified 8.9
 

TtalThe percentage of total expenditures for releasing
 

factors, derived from 1978 data, is almost certainly

higher because of increased interest inthis line of research, while the proportion devoted to steroidal malemethods and to antipregnancy vaccines has probably
 
decreased because of problems encountered with re
search on these methods. 

ilization. These methods wou!L' need to be 
nontoxic. Sterilization would be irreversible. 
Status of research. Two substances and vari
ous means of delivery are now under investi
gation. Methylcyanoacrylate and quinicrine 
hydrochloride are now being used in.clinical 
trials. The former is a widely used "tissue 
glue" that polymerizes in the tube, forming a 
plug to which the tissue adheres. The plug 
eventually biodegrades, leaving behind scar 
tissue which permanently closes the tube. A 
specially designed instrument which does 
not require visualization of the tubal open
ings is used to place the methylcyanoacrylate 
inside the fallopian tube. 

Quinicrine isa drug that has been used for 
treatment of malaria. When placed in the 
uterine cavity in the form of crystalline pel
lets or in a thick suspension, the chemical 
cnters the oviducts, initiating a scarring pro
cuss that results in tubal closure. A poten
lially more effective way of introducing the 
quinicrine into the tubal opening, by attach
ing pellets of the drug to the transverse arms 
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or fundal portion of an IUD, is being tested, and mortality associated with general anes- Incomplete closure could increase the risk, 
In this procedure, the pellets are held in thesia (used with some current methods) and ectopic pregnancy - but since this is a lift 
place for several days, providing a longer opening the abdomen to reach the fallopian threatening event, the method certain]
time for the drug to penetrate the tubes. If tubes should be eliminated. Although risks would not be introduced ifit involved a sul 
complete tubal closure is not accomplished, with current methods such as minilaparot- stantial risk. Concern about this problent
the IUD is still in place to provide protec- ony and laparoscopic sterilization are al- however, will add to the research require
tion until a second application can be made. ready quite low in developed countries, they before such a method can be made widel 

Both of these sclerosing agents, and sev- tend to be somewhat higher in developing available. In addition, there may be tar 
eral instillation procedures, are being tested countries, especially ifthe sterilization is per- complications associated with the chemica]
in small clinical trials to determine the effec- formed outside a hospital. The cost of non- used. (For example, quinicrine hydrochk
tiveness of tubal closure and to evaluate lev- surgical sterilization should be lower than ride has been observed to cause advers 
els of safety and freedom from side effects. that ofminilap, and much lower than that of reactions in the central nervous system if i 
Long-term follow-up of subjects isnecessary laparoscopic sterilization. gets into the general circulation in larg 
to observe the effective duration ofelosure as A major advantage of the method is the amounts.) Even the simplest approaches cur 
well as such possible problems as increased possibility that it could be delivered by para- rently under study require operators with 
risk of ectopic pregnancy. At present, the
 
methylcyanoacrylate seems to be only 80 ........7
 
percent effective in completely closing the I Z
 
tubes on just one application. It is believed
 
that with two applications, an effectiveness , 4 .. Y> 

rate of95 percent could be achieved. Efforts "
 
are being made to improve delivery. Modifi- , 
 49 

cations of the instrument used for instillation r ' 
are being investigated that would reduce its
 
cost and improve its performance. A 4
 

Researchers are currently making three
 
instillations of quinicrine pellets at monthly Vill 
intervals to get a closure rate more satisfar- -
tory than the 90-95 percent rate heretofore
 
obtainable. It is hoped that by using the IUD
 
as a carrier, only a one-time application will 
be necessary. 

Because of the need for long-term follow
up, the clinical trials, even though small, are 
costly and time-consuming. Toxicology tests 
for both the quinicrine and methylcyanocry
late applications will be required. To achieve 
better than a95 percent effectiveness rate for 
any of these methods, it is probab!e that 
prolonged clinical testing will be needed to 
obtain the optimal combination of instilla
tions, time between instillations, drug car- L V. 
riers and instrumentation, especially if the Zi . . 
technique is to be used by paramedical per- - p- , 
sonnel. 

Research into other potential chemical 
sterilants, possibly in conjunc~ion with tube- Scientists seek way to chemically seal tubes (above, microphoto,hamster oviduct surface). 
relaxing drugs, is being considered by inves
tigators, but as yet has not obtained funding, medical personnel, which would make it pos- fairly high level of technical skill and will 
It is likely that it will be several years before sible to meet the increasing demand for ster- probably require a clinic setting where ster
these experimental techniques are suffi- ilization from women in areas where there ile instruments are available. Ideally, only a 
ciently advanced to merit wide-scale field are few surgical facilities. Presumably, the one-time application of the sterilan, would 
trials. There will need, in turn, to be several sclerosing methods, at any rate, could be be required. However, it iscurrently neces
years of field trials to ascertain effectiveness, utilized in any setting where IUDs can be sary to perform the procedure twice with at 
safety and acceptability. Thus, it is likely to inserted, least a one-month interval to ensure tubal 
be as much as 10 years before a highly effec- Drawbacks. It is possible that none of the closure. In the meanwhile, an alternative 
tive chemical sterilant isgenerally available, agents currently under investigation will be method ofcontraception has to be used. 
Advantages. A nonsurgical method would in- capable ofyielding effectiveness rates as high Organizations involved. Currently, the 
volve far less pain and discomfort than do as those of surgical techniques because of CPR, the WHO, the IFRP and the PARFR 
sterilization methods now in use. The user incomplete closure or recanalization of the are the major agenciessupportingthistvpeof
would not require hospitalization nor the un- damaged section of the tube. This could research. 
avoidable long recovery period necessary mean that up to five percent of women who Currentfunding. As of 1978, roughly two 
with surgical methods. The risk of morbidity undergo the procedure would get pregnant. percent of public-sector funds for applied 
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contraceptive R&D were being spent on 
these methods-or somewhat less than 
.$300,000 annually. About haif of the funds 
went to the IFRP's research .%ith quinichne, 
and the other half to research on methylcv-
anoacrylate conducted by the PARFR and 
the WHO. 
Future requirements.Current funding is in-
adequate to finance a comprehensive effort 
to exploit the technological opportunities as-
sociated with nonsurgical approaches. Just to 
bring current investigations through the ini-
tial clinical trals will require a minimum of 
$2.-3 million over the next five years. It 
would require an investment of some 
$750,000 annually over about 10 years to 
cover the costs of clinical studies, formula-
tion development, and toxicology studies for 
an effort that pursues multiple approaches 
simultaeof lyfoexmplet s die sofv-
riety of types of pellets and different kindsmaturation 

vasectomy, the condom and withdrawal 
are based on the second approach. What is 
being sought by contraceptive R&D organi-
zations is a highly effective, reversible, self-
administered, coitus-independent contra-
ceptive that does not interfere with libido, is 
free from dangerous side effects, is inexpen-
sive and is easy to distribute. 
Status of research. It has long been known 
that massive doses of ster,)ids will usually 
cause infertilit, in men by shutting down 
sperm production. Until recently, investiga-
tions into a possible male method have con-
centrated on different combinations of vari-
ous steroidal hormones, 

r 
"By now, It is generally reCog-
nized that there can never 
b . aing 

IUD carriers), as well as a search for other 
types of sterilants and for drugs to facilitate 
their entrance into the fallopian tubes. Such 
a comprehensive effort is probably needed to 
develop a method with an efficacy rate of 
over 93 percent with just a single adminis-
tration. 
Institutionalconstraints. Only a small num-
ber of researchers are working to develop a 
nonsurgical sterilant. Although they have 
been extremely productive and creative, 
their efforts would benefit from a more 
broadly based institutional approach. The 
CPR has limited its interest in this method to 
the funding of a few projects, possibly be-
cause nonsurgical sterilization is considered 
to have its major usefulness in developing' 
countries where laparoscopic sterilization is 
unavailable. The WHO has also pursued this 
approach with only a small-scale effort. No 
institution, including those sponsoring this 
approach, has invested in studies to deter-
mine whether a nonsurgical sterilant would 
be acceptable to potential users, programs 
and medical authorities in developing coun-
tries if no better than a 95 percent effective-
ness rate can be attained, and if more than a 
single application of the sterilant is neces-
sary. There is also an ethical limitation on the 
clinical testing of potential new sterilants in 
countries where minilap and laparoscopy are 
available, in light of the fact that the experi-
mental methods are likely to be less effective 
than the proven ones. 

il. A Reversible Method for Men 
Description. There are three approaches to 
male contraception: stopping the production 
of sperm, blocking the transport of sperm 
during intercourse, and affecting the quality 
of sperm so that they are incapable of fertil-
ization. All male methods currently in use 

and that an array of methods 
is needed " 

Another promising method for arresting 
spermatogenesis has recently entered early 
clinical trials: a chemical analog of the brain 
hormone luteinizing hormone-releasing hor-
mone (LHRH). The effects of this decapep-
tide, which stops sperm production in male 
rats, is being carefully observed in a small 
group of volunteer men. (The-same chemical 
is being tested as an ovulation inhibitor in 
women.) The LHRH analogs now being 
tested must be administered by nasal spray 
or injection; however, it is believed that if an 
analog proves successful in inhibiting sper-
matogenesis in men, a more convenient form 
of administration will be developed (for ex-
ample, a daily pill or a yearly subdermal 
implant). 

There has probably not been sufficient 
basic research to understand the effects of 
LHRH on the reproductive processes. Thus, 
synthesis of better analogs and new dosage 
formulations will have to be developed si-
multaneously. If the analogs now in limited 
clinical trial prove successful, it will still be at 
least seven years and, if new -.nalogs are 
needed, possibly 10-15 years, before they 
become generally available, 

Another method under investigation that 
is apparently highly effective in stopping 
sperm production is gossypol, a derivative of 
cottonseed oil. Chinese scientists claim to 
have administered gossypol pills for at least 
six months to some 4,000 men, with an effi-
cacy rate of 99 percent. Some of the men 
have been on the pills for more than six years. 
The pills are taken daily for about two months 
until sperm are nolongerobserved, and then 
are taken weekly to maintain infertility. Fer-

tility generally returns to normal in about 
three months after discontinuation of treat
ment. Gossypol apparently works by incapa
citating the sperm-producing cells. 

Several research organizations outside 
China are investigating possible long-term 
adverse side effects of gossypol through ani
mal studies, and more clinical information is 
being sought from China. At least three to 
five years will be required for widespread 
human testing in other countries after cur
rent toxicology studies are completed. If side 
effects prove to be significant, a gossypol ana
log synthesis and screening program will be 
required to discover safe but effective com
pounds, and it would be 10-15 years before a 
marketable product would be generally 
available. 

Little progress has been reported in find
an acceptable method which would cause 

or 
motility. Clorinated sugars were found to 
arrest the maturation ofsperm in marmosets, 
h==a-but discovery that they were toxic to the 
marmosets' central nervous systems caused 
the WHO to abandon this line of research. 

Important mission-oriented research re
mains to be done on sperm maturation and 
capacitation in order to make this type of 
research truly productive. 

Some scientists are also intrigued with the 
potential of inhibin as a male contraceptive. 
Ifthis naturally-occurring substance could be 
structurally identified and synthesized, it is 
thought, it could be effective in suppressing 
the secretion of follicle-stimulating hormone 
(FSH), necessary for normal spermatogene
sis. However,-considerable mission-oriented 
research would have to be undertaken before 
inhibin could be considered a potential male 
contraceptive. Not only does inhibin itself 
have yet to be isolated in its pure state, but 
evidence needs to be accumulated that it can 
inhibit the secretion of FSH in a mature 
male. 
Advantages. All of the methods under inves
tigation have an advantage over current re
versible male methods in that they are not 
associated with sexual intercourse. If they 
can be self-administered, men will be able to 
share contraceptive responsibility with their 
partners. 

Based on clinical experience to date, it is 
thought that the LHRH analogs will have few 
systemic side effects. 

In addition to being effective as a contra
ceptive, gossypol should have little or no 
effect on libido, since it does not seem to 
affect the cells producing the male sex hor
mone, testosterone. The raw material is 
widely available, and the product should be 
relatively inexpensive. Neither LHRI nor 
gossypol would require clinical or surgical 
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Kicilities, and both should be relatively easy probaLly require one to t-o montlis ofd~ailh eflicts on or.a, systems ither than tihe retu distribute. administration before they comnplhtely sup- productive organs, may delnd oin diet orLE.awct)iks. In addition to their contntcep, press sperm production. Theretore. another lzeneral health; and evidence of low serumtive ellect, the steroids also reduce testos- method of birth control %oulhl hawe to be potassiuln levels in somle of the Chinese subterone synthesis, sonetiines resulting in loss used until a zero spenn coiun t was achieved. jects requires fiuther investigation.of, libido aid development of felm'ale see- Similarly. another methiod of' birth control \While in sonme cultural settings, amade pillOoiidml-v sexual characteristics (such as en- would need to hI' used du ring the approxi- may prove very popular. it may not be aclarged breasts. Studies undertaken over the mately dire,, months required tor return of ceptable in others.
 
past 10) %ars, using severad tvpes of steroids normal sperm counts and spern quaity. 
 Orguizaitioll, invoiced. LII1111 agonists areand regimens, including or omitting testos- At present. the reversibility of the eff1ects being explored as i, male methokl by tile CPRterone to protect against feminizing side ef" ofthese dnigs on tile testes is not well under- as well its the ICCR. At least five phannaf&cts, have shown not only that exceediuzv stood. Obviously. if there is pennanent dam- ceutical companies have begun fiirlv sublarge steroid doses are required, but also that age to the spenn-producing cells, neither stantial pro,rams involving Llifl analogsasthe method is of unreliable effectiveness. product would be approved as a contracep- potential contraceptive agents; however, theThat is, spenn counts are not reduced to zero tire. At any-rate, it is likely dat avery long total size of the,.e programs, and die wunountin Al men. In addition, testosterone has to be recovery period would be required for any devoted to male methods, is unknown. Outadministered by injection at firly frequent method that blocked spermi production. To side of China, animal research with gossvplintervals, requiring clinical facilities; and re- demonstrate reversibility will require exten- isbeing undertaken under the anspices of thecovern of fertilit' takes up to six months in sive long-tenn clinical studies, contributing ICCR. The %V1HO is considering work onsome subjects. to the relatively long period that %%ill be gosspl and conducted a modest researchLHI-I - analogs may decrease the synthesis needed to malke such methods generally program to investigate inhibin as a potentialof testosterone iand thereijre libido): thus, availabL. Goss.jpol may well have some ad- contraceptive. It also supported work ontestosterone supplementation may be re- verse side eftct in humans since it is known steroids tas did the ICCR) and on chlorinatedquired. Both LHIIII and gossypol would to be highly toxic in some animal species. Its sug trs until the recent discovery that they 
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were toxic. However. the WHO has indi-
cated that because of lack of funding, it will 
disband its task force on male contraception 
unless there is some major progress reported 
on gossypol research from China. 
Currentfiinding.In 1978, about six percent 
of finding for contraceptive development 
went into research on male systemic meth-
ods. Since that time, however, work in 
steroidal approaches, which accounted for 
most of the expenditures, has been largely 
discontinued, and the WHO program may 
be entirely abandoned. The CPR has award-
ed one $300,000 contract for the study of 
LHRIT in males and is currently negotiating 
another contract ofsimilar size. The ICCR is 
spendiihg an estimated S168,000 in 1980 for 
gcssypol and LHRH research. As we have 
noted, five pharmaceutical companies are al. 
so involved with LHRH analogs, but the 
amount of expenditures is unknown, 
Future requirements. If donors are seriously 
interested in developing a male contracep-
tive within the next decade, they must be 
prepared to embark on a major mission-ori-
ented research program that will involve 
very large expenditures for toxicology studies 
on current analogs and, if these are shown to 
be safe, subsequent clinical trials. At least 
S15 million will be needed for development 
of a male contraceptive based on an LHRII 
analog. If inhibin is to be followed up as a 
possible contraceptive, at least $3 million will 
be needed over the next two to three years to 
isolate and collect the protein, and another 
$10-20 million over 10-15 years before a 
product could become generally available. 
More precise cost and time estimates are 
impossible to make at present. Donors 
should encourage R&D programs to develop 
comprehensive plans and cost estimates for 
developing male methods by indicating their 
real interest in providing long-term funding 
for mission-oriented research, 
Institutional constraints. All public-sector 
agencies have expressed interest in de-
velopment of a systemic male contraceptive. 
At present, there is considerable support 
by the U.S. government for the LHRII-ana-
log approach, and much of the toxicological 
and dosage formulation research may be un-
dertaken by the pharmaceutical companies 
which are keenly interested in these pep-
tides for ovulation induction and suppres-
sion. 

A major constraint has been the inade-
quacy of understanding about the male re-
productive process. As a result, much of the 
current work had to proceed, at least par-
tially, in the blind. Another major institu-
tional constraint has been the lack ofcommit-
ment to long-term pursuit of leads that may 
require five to 10 years of intensive R&D 
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befbre they can yield marketable products. unique fragment of the beta-hCG chain 
When the only potential male method in- which does not cross-react. However, the 

volved steroid research, all of the R&D pro- difficulty of finding a powerfil enough ad
grais, under pressure to come up with a juvant to create an effective antibody reac
nale method, picked tip on one or another tion is even greater when dealing with such a 
steroid approach. Because there was insutfi- small fragment than when the whole beta
cient data-sharing and research collabora- hCG molecule is the tirget.
tion, some of these etforts tended to be du- Investigation at a much more basic level is 
plicative rather thati mutually reinforcing. It alsoproceedingonantgensderiedfrom the 
is to be hoped that current research involving zona pellucida, the outer coating of the ovum 
LHRI-H analogs, gossy-pol md other ap- at the time ofovulation and before implanta
proaches will not repeat that mistake. tion. Such antibodies are thought to form a 

deposit on the outer surface of the zona,
Ill. An Antipregnancy Vaccine which prevents sperm penetration and thus 
Description. Contraception would be inhibits fertilization. Such antigens have not 
achieved by vaccination with protein anti- yet been isolated in pure form, and it is un
gens specific to pregnancy or to an organ likely that an effective human vaccine could
 
involved in the reproductive process. Circu- be made available in the near future.
 
lating antibodies would interfere with ovula- Sperm antigens are also being studied, but
 
tion, corpus luteum function, fertilization, so far they have proved relatively ineffective
 
early implantation or maintenance of preg- in animal tests. Research in this area isthere
nancy, depending on the antigen selected. fore at a basic level.
 
Ideally, the method would be administered Given the very early stage of R&D in this
 
in one injection. 
 After a period of months area, a minimum of 10-15 years of sustained, 
required for the antibody titers to build up to high-priority effort will be needed to pro
sufficient levels, contraceptive effectiveness duce a vaccine using either the beta-hCG or 
would be maintained for one to three years. one of the other approaches. 
Such an immunological method should be Advantages. Vaccination is a universally ap
reversible with declining antibody titers, but preciated and understood medical interven
effective contraception could be renewed by tion. The method is unlikely to require any 
means of a single booster vaccination admin- special facilities fBr delivery, since in most 
istered in the final months of the effective countries there ar! already facilities for vacci
period. nation programs, i nd paramedical personnel

Status of research.The principle ofantibody and barefoot doctors are already trained
 
reaction in response to an injection of a pro- to give injections. Effectiveness should be
 
tein derived from the beta chain of human high, and the antifertility effect would be
 
chorionic gonadotropin (hCG) has been limited to one event in the reproductive pro
shown in human clinical trials. However, the cess. Thus, short-term side effects should
 
effectiveness of the antibodies and the safety be minimal, and regular menstrual cycles

of the method have not yet been demon- should be maintained. Women would have
 
strated. 
 no problems of storage, disposal or genital

Two major approaches have been utilized: manipulation. The eventual cost would prob-
The first involved immunizations with an ably be similar to that forother types ofvacci
antigen consisting of highly purified beta- nations offered by public-health programs in 
hCG chemically linked with tetanus toxoid, developing countries. 
Menstruation and ovulation continued nor- Drawbacks. Long intervals of effectiveness 
mally, but some pregnancies ensued. Amore imply a relatively long time period for return 
active antigen appears to be needed, to fertility, which might in itself reduce ac-

Theoretically, one problem with this ap- ceptability among some women. During the 
proach is the possibility that cross-reactive initial period-about three months-when 
antibodies could neutralize other sim:1ar pi- antibody titers were being built up, and in 
tuitary hormones, stopping the function the final months of declining titers, another 
of the target organ permanently, inducing method of contraception would be needed. 
autoimmune tissue injury to the pituitary Although paramedical personnel could ad
gland or forming circulating inmune com- minister the injections, they would have to 
plexes that could result in kidney damage. be specially trained to deal with allergic reac-

Although no such cross-reactivity was tions inevitable among a small percentage of 
found in experiments with women, some re- recipients. What is more, a vaccination pro
searchers have sought to protect against this gran requiring periodic inoculations is 
possible problem; their work has constituted known to be difficult to mount and maintain 
the second major approach to an antipreg- in some developing-country settings. Use of 
nancy vaccine. Those researchers have con- family planning outlets could make this prob
centrated on finding a vaccine against a lem more manageable. While there are likely 
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to be few or no direct side effects, there 
would be medical concernis about long-term 
health hazards with this as with any other 
immunization procedure. Acceptability may 
also be reduced if women confuse this long-
acting method with sterilization, 
Organizations involved. The ICCR, the 
WHO, the CPR and the PARFR have all 
been involved in one or another aspect of' 
vaccine research. The WHO was one of the 
major agencies involved in beta-hCG vaccine 
research and in zona pellucida and sperm 
antigen approaches; the ICCR is continuing 
its beta-hCG research; the CPR is funding 
work on zona pellucida approaches; and the 
PARFR is working on sperm antigens. At 
least two pharmaceutical companies are also 
believed to be active in investigations into a 
vaccine. 
Current funding. About 10 percent of pub-
lie-sector funding for applied R&D was being 
expended annually by the public sector on all 
of these approaches as of 1978. The largest 
share, about $1.2 million, was going into 

. 

Not a single new contracep-
tive chemical entity has 
reached the market since 
the synthetic steroid nor-
gestrel in 1968. 

beta-hCG research. Private-sector involve-
ment isbelieved to be small, 
Future requirenwnts. At this early stage of 
development, concentration on any single 
approach would involve a very high risk that 
no usable vaccine will result. A broad-scale 
effort, involving research into a variety of 
antigens and approaches, is required. Such a 
mission-oriented approach would involve 
costs on the order of $3-6 million per year 
over at least 10 years, but would appear to 
offer an excellent probability ofproducing an 
effective vaccine. 
Institutionalconstraints. In the past, donors 
and programs have taken a short-term ap-
proach, and have concentrated mainly on 
beta-hCG rather than making a long-term 
commitment to a large, multiapproach, sus-
tained effort. When initial efforts did not -e-
suit in an immediate payoff, enthusiasm 
cooled. Because of budget cutbacks, the 
WHO may disband its entire immunological 
task force, and the ICCR may be forced to 
decrease its activities involving the beta-
hCG approach because of the high cost of 
adjuvant development. Unless there is a 
commitment to a sustained, multiapproach 
effort, backed by sufficient funds, it is un-
likely that a usable product will result. 

Such an expanded R&D program would 
require strengthening of connections be-
tween immunologists and reproductive biol-
ogists, and application of their combined ex-
pertise to the perplexing problems involved 
in vaccine research, working clos,,ly with the 
R&D programs that thus fr have had rela-
tively little experience in this area. Greater 
participation by the CPR would be highly 
desirable because of its capacity to fluid the 
relevant basic and mission-oriented research 
needed. To date, the CPR has not been very 
active in this field, perhaps because of a per-
ception that a vaccine is essentially a method 
for developing countries, while its mission is 
toaddress the health problems ofAmericans. 

IV.A Self-Administered Menses Inducer 
Description.Scientists have long been inter-
ested in developing a pill, liquid, nasal spray 
or vaginal tampon that could be self-adminis-
tered at the expected time of menses (or 
shortly thereafter) to induce menstruation 
and evacuation of the uterus. A desirable 
agent would have few side effects and 
would totally evacuate the uterus. It should 

be readily available through commercial 
sources as well as family planning programs.
Status of research. Several approaches are
currently under investigation. The most ad-
vanced work is with prostaglandin analogs. 
These induce uterine contractions, thus ter-
minating pregnancy during the first eight 
weeks (and during the second trimester) of 
pregnancy. No such product has yet been 
developed which can be taken orally without 
unacceptable gastrrintestinal effects; but 
with additional research and development 
efforts, some prcstaglandin analogs may be 
found suitable, lthough the costs, at least 
initially, may be high. By the nature of their 
action, all prostaglandins will probably cause 
some gastrointestinal tract stimulation; how-
ever, such reactions have been reduced great-
ly, and can probably be reduced even further 
without diminishing uterine action. Com-
pounds now available in the form of vaginal 
tampons or injections appear to be at least 90 
percent effective in completely evacuating 
the uterus when administered during the 
first eight weeks ofpregnancy. Current prod-
ucts have already gone through final testing 
in several countries, and will soon be avail-
able for widespread use. (In the United 
States, clinical trials are still in progress and 
general availability may still be some two to 
three years away.) Analogs with greater effi-
cacy and reduced side effects may not be 
available anywhere for another three to five 
years. 

In some animal species, prostaglandins 
have been shown to stop progesterone pro-
duction by the corpus luteumn - a process 

called lnteolysis. However, no prostaglandin 
analog has yet been proven to be liteolytic in 
humans. New prostaglmadins are now being 
tested Cor tie characteristic in nonhuman pri
mates. One to t'o years of monkey trials will 
be needed, and, ifsuccessful, will have to be 
tollowed by toxicology and clinical trials. 
LHRH analogs also appear to be able to de
crease progesterone production and have 
terminated pregnancies in rats. However, 
analogs currently under study have not 
proved powerful enough to terminate pro
gesterone production by the corpus luteum 
in human subjects once pregnancy has oc
curred. Some basic R&D work is under way 
to isolate agents from medicinal plants such 
as the Montana tomnantose (zoapatle) that are 
known to have abortifacient effects. 

At least five to 10 years will be needed for 
development of a luteolytic prostaglandin, a 
luteolytic LHt RH analog or a medicinal plant 
agent. 

There are a nunber of other biological 
approaches that could be pursued in an all
out mission-oriented approach. Among these 
are chemicals which are toxic to specific pla

cental or embryonic cells; chemicals that al
ter the blood supply or hormone production
of the corpus luteum; and chemicals that
bind to hormone receptors. Little applied 
R&D is yet going on in any of these areas, 
largely because it is nit likely that a usable 
product could be developed within a decade. 
Yet, if efforts to find a suitable prostaglandin 
or LHRH analog or plant extract fail, and if 
other approaches are not pursued, further 
development of a method about whose use
fulness there is wide agreement among sci
entists and fanily planning program profes
sionals could be delayed. 
Advantages. If a self-administered method 
was relatively inexpensive and did not re
quire an extensive medical infrastructure 
(except when rare problems such as incom
plete evacaution of the uterus occurred), it 
would have wide acceptability in many de
veloped and developing countries. It would 
need to be administered no more than once 
each month or, if use was restricted to those 
times when menses is delayed, only three or 
four times a year. Depending on its mode of 
action, the method probably would not cause 
irregudar bleeding - in fact, if taken month
ly, some of the agents would serve to reg. 
ularize the menstrual cycle. In addition, the 
method would be similar in its form of ad
ministration to folk medicines (such as herb 
teas) that are widely used by women in many 
developing areas, but would not provoke the 
disastrous consequences attendant upon in
gestion of some of those substances. 
Drawbacks. Side effects currently associated 
with available prostaglandins include nausea 
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and diarrhea. However, administration of
the prostaglandins in conjunction with anti- ' , " " % '* ' 
emetics and other dnigs has helped to con- "- . "• A 
trol these side effects. In addition, uterine 
evacuation is not complete in all cases, re-
quiring medical backup to complete the 
abortion. In countries where abortion is il- .'..'"-
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legal, it is doubtful that this product would be 
acceptable. Ifa uterotonic analog (that is,one 
that causes uterine contractions) could be 
developed that did not affect other organs 
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(such as the smooth muscle of the intestinal 
tract), it would be quite useful because of the R 

advantage ofself-administration. , "';,.:' ! ' ; , ,. 
A method that would stop the production

of progesterone by the corpus luteum (which 
•":".i 

,',,, 
4 . * 

" is necessary to prepare the uterus for implan- • , ). "
 tation of the fertilized egg and to maintain a .""" "
 pregnancy during the first few weeks) would ' , ' 4.',
have none of the side effects common with " '' uterotonic preparations; evacuation of the W, N guterus should be complete; and, since the M-M/jN, .
 
product would be administere at the time of ' ,.... ' 
expected menstruation, without determina
tion of pregnancy, it might be acceptable 
even in countries where abortion is not legal. . L 
However, couples morally opposed to abor- ,- 'J"
tion might still find such a method unaccept- ,,

able because of the possibility that they were .L
 
terminating an established pregnancy rather -/
than preventing a conception. In addition, 
considerable educational efforts would be ,
needed to discourage women from using Research sstartingnna ellucida-derivedantigensforapregnancyaccine(aboeharnsterzona). 
such a method too late after the time of their
expected period (since the corpus luteum is interested in LHRH analogs for ovulation indirectly to such work through its generalneeded to sustain pre.mnancy for only a few inhibition, funding of prostaglandin and LHRH recepweeks after implantation). Futurefiding needs. To complete the de- tor research, as well as basic research on theOrganizations incoled. The CPR has a velopment of uterotonic prostaglandin ana- corpus luteum and the implantation process.broad-based R&D program to develop new logs with diminished side effects and greater The WHO, the major organization support-LHRH analogs for use in ovulation suppres- efficacy will probably take another three to ing R&D in prostaglandins and pliant subsion; and some of this work could indirectly five years and cost a total of $5 million in stances, is slowed because of its growing fobenefit research on menses-inducing agents. public-sector funds. A luteolytic prostaglan- cus on building up research capacities in de-The WHO is providing the major public-see, din, if it can be identified, probably could not veloping countries. In general, the WHO,tor funding of testing of uterotonic prosta- be developed in less than eight to 10 years, the PARFR, the ICCR and the IFRP have
glandin tampons and injectable products. 
 and total cost is likely to be wel! in excess of tended to shy away from large investments inThe AID is also funding some prostaglandin S10 million. The cost ofdevelopinga suitable avenues of research if they cannot promiseresearch. Both the WHO and the CPR are LHRH analog is likely to be similar, or great- donors that human testing and new productsfunding research to isolate plant products, er (again, with some uncertainty about the are likely to result in a relatively short periodand some of these may be useful in the even- outcome). of time. Yet a vigorous and comprehensivetual development of menses inducers or ear- Costs of developing other products and R&D effort in this area would necessarilyly abortifacients. The ICCR is investigating uncertainties about success would be similar entail both mission-oriented research and athe luteolytic activity ofLIIRI-I aalogs. or greater, and the development time is like- major screening program of new chemicalCurrent finding. Total annual funding by ly to be 10-20 years, inareas where consider- agents. Only the CPR currently has the capublic-sector agencies for research into de- able mission-oriented research is needed. It pacity for such screening and for extensivevelopment of a menses inducer is about 12 should be emphasized that -all of these pro- mission-oriented research, However, aspercent of total public-sector expenditures jections are highly speculative; R&D in this ed, it is constrained by legislation 

not
from acfor contraceptive research. Roughly half of area involves high risk but has potential high tively pursuing research into abortifacients.this is going to prostaglandin research, with payoff. The more avenues that are explored The other R&D programs do not have suffithe rest divided between plant research and simultaneously, the greater the likelihood of cient funds to pursue such comprehensiveresearch into LHRH analogs. It is not known a successful outcome. eflbrts. Either (like the IFRP and theto what extent industry is investing in such Institutional constraints. The CPR is con- PARFR) they do no work in this area, or (likeproducts, although it has played a consider- strained by legislation from developing new the WHO and the [CCR) they do so in such aable role in prostaglandin research and is abortifacients. It does, however, contribute limited, piecemeal way that they are unlikely 
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to develop a new nenses-inducing agent attendant should be Ieasible. At least a 95-99 shortly. If efforts to develop inserters, inoir
tother than uterotonic prostaglandins) with- percent effe-Liveness rate should he ob- mational materials and packaging are accel
out many years of effort and a substantial tained. erated, and if training programs could be set 
auntiit ol'scientific good tbrtune. Status of research. Several types of post- up in use of the method, a postpartunl device 

partum devices are currently being investi- could become widely available in less than 
V. A Postpartum IUD gated. One is simply a Lippes loop with thrt o five years. 
Description. An intrauterine device that surgicad sutuires attached to the uppennost Adv:antaes. If a traditional birth attendant 
would be retained when it i,inserted ir- curve. The sutures anchor into the fundus of could be trained to insert such a device prop
mediately after the placenta is delivered the uterus and slowly dissolve, so that by the erly at the time ofdeli%er., the method could 
could reach all wonnen who have assisted time uterine involution is complete, the su- reach large numbers ofwuomen in developing 
deliveries. Conventional IUDs inserted dur- tures have disappeared, and a conventional countries at a time when motivation to avoid 
ing the postpartum period are likely to be IUD remains in place. A second device, a pregnancy is generally high. Unlike the pill, 
expelled about three times more often than modification of the Nova-T, acopper-bearing IUDs do not interfere with lactation, and 
when they are inserted during the menstrual device, has plastic flangi's near the base of they do not introduce drugs or steroids into 
cycle. ,The high rate of expulsion occurs be- the stem. If placed high in the fundus of the the breast milk. Many women in the devel
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A Na-adininistr(d meit st'v inducerwould bring on nenes, wihether conccpthr hitd ocurred durirzL t I, rnoitt or not atote. ft rtIlization in the hIainster 

cause the postpartum uterus is in the process uterus, the flanges brace agadnst the walls of oping world are not routinely seen by medi. 
of contracting to its prepregnancy size. Un- the involuting uterus, prevfnting downward cal1 or paramedical personnel -afterthe post
less the IU) can he anchored high in the displacement. The first device has achieved partum period, so that it is much more dif
uterine fimndus, uterine contractions can eas- encouragingly low expulsion rates in limited ficult to reach them to itisert conventional 
ily displace it.) clinical trials, and it is planned to expand IU'Ds during the menst 'al cycle. 

Ideally, such a device would be effective these clinical studies quite rapidly. Since the Drawbacks. The postpartum IU) would 
over a woman s entire reprAlductive lifespan, IUD and suture materiads are already ap- possess the same side effects associatf-d with 
and would rneed certainly to e effective proved for clinical use, toxicology require- conventional devices - notably, distirbed 
without replacement fur several years. loser- nients are minimal. Field trials to determine menstrual bleeding patterns, pain and risk of 
tion by a specially trained nonphysieiadl birth effectiveness of both devices Vill be initiated pelvic inflanmnator' disease (PID) and, pos. 
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sibly, subsequent infertility. Indeed, these 
devices may tend to increase postpartum 
bleeding, spotting and craumps, and special 
care would be needed to prevent infection. 
For women who deliver in hospitals, skilled 
medical services would presumably be avail-
able. But traditional birth assistants would 
need to have special training to insert these 
IUDs. 
Organizationsinvolved. The major organiza-
tions involved are the IFRP, which is de-
veloping the sutured loop, and the PARFR, 
which has begun a study of both devices. 
The ICCR and the WHO have also been 
involved to a lesser extent in developing 
such devices. 
Currentfunding. About two percent of cur-
rent public-sector funding for contraceptive 
development is going toward research on 
postpartum IUDS. The IFRP is spending 
about $210,000 annually on its devi(.e; the 
PARFR has a three-year study under way, 
with a total investment of $200,000; the 
ICCR is spending about ,5,000 annually at 
present; and the WHO, about $13,000. In 
all, the current annual investment in this 
method is about $300,000. 
Future requirements. The current strategy 
of selecting and testing a very small number 
of potential designs can probably be ex-
ecuted at current annual funding levels (with 
allowance for inflation) over the next three to 
four years. If several designs were tested 
simultaneously, about five times the current 
annual furding level would be needed, but a 
substantially superior product could result 
within five to seven years. 
Institutionalconstraints.The involvement of 
industry could speed up the timetable for 
development of this kind of method, but ma-
jor pharmaceutical companies are not likely 
to be interested in developing a low-cost 
IUD for Third World family planning pro-
grams. Public-sector agencies have attached 
lower priority to this approach than it would 
seem to merit, considering the potential 
worldwide usefulness of such a device. This 
is perhaps because it has lacked some of the 
"glamour" attached to such other leads as a 
male method or menses inducer, 

Different investigators, working indepen-
dently, have developed their own ideas 
about optimal design, and they have gone on 
to munufacture and test these, often using 
different types of clinical protocols and 
applying very different scientific standards 
for evaluating performance. They have tend-
ed to place emphasis on proving that their 
particular designs are superior and worth 
marketing, rather than working closely with 
other R&D groups to develop the optimal 
device even if a longer process of develop-
ment and testing is required. 
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Limitations ot Current Arrangemenil 
And Funding 
There is a good chance that some of the 
methods described in the preceding section 
could be made available to the public within 
the next decade if public-scctor funding for 
contraceptive development were increased 
by some four times, ifdonors nade that lund-
ing avail'ble on a secure, long-term basis, if 
there were improved coordination and plan-
ning by donors and research programs, if 
there were more reasonable requirements 
by regulatory agencies and if there were 
more effective harnessing of the potential of 
industry. 

Funding for all contraceptive develop-
ment programs is shrinking and is increas-
ingly insecure. The United States and other 
governmental donors have decreased their 
expenditures fo'r contraceptive development 
since the mid-1970s. The WHO Human Re-
production Programme, the largest of the 
five international R&D organizations, is 
probably going to eliminate its R&D task 
forces on new male contraceptive agents and 
contraceptive vaccines because of budget 
cutbacks from several donors. Budget-tight-
ening by the U.S. Congress has led to con-
striction of contract programs, precisely the 
mechanism through which the U.S. govern-
ment finances contraceptive R&D. None of 
the R&D programs has been able to keep 
pace with inflation in recent years; what is 
more, increased costs for overhead have left 
relatively smaller proportions of expendi-
tures for actual research. These shrinkages 
are occurring at a time when R&D costs are 
increasing because of the relatively large 
numbe, of potential new methods now in 
advar.ced clinical trial - the most expensive 
part of the R&D process. Because of lack of 
funds. R&D programs have had to reduce 
the number of toxicology studies, clinical 
trials and product formulation efforts that 
they would otherwise undertake. As we 
demonstrated in our analysis offive potential 
new methods, the R&D programs have had 
for the most part to restrict their work to a 
few technological approaches, usually the 
least costly, and they have been unable to 
pursue multiple avenues of investigation si-
multaneously in order to speed up the de-
velopment process. 

Funding limitations prevent these R&D 
programs from making substantial enough 
investments in longer term mission-oriented 
research to bring new breakthrough technol-
ogies to the general public in the next de-
cade. Indeed, at today's pace of develop-
ment, most of these methods will probably 
not reach the market before the end of this 
century. 

Cutbacks in funding have been exacer-

bated by donor pressures on programs to 
minimize expenditures in developed coon
tries. Such pressures, although consistent 
with the objective of developing scientific 
and technological capacities in Third World 
nations, are not consistent with the fact that 
95 percent of the world's R&D efforts are 
conducted in developed nations, where the 
bulk of scientific, technical and engineering 
capacity is located. This problem is particu
larly notable for R&D efforts entailing chein
ical syntheses of new compounds, dng 
screening, studies of toxicology, studies of 
the mechanism of action of new agents and of 
their effect on metabolism, studies of prod. 
uct formulation and the organization and co
ordination of highly sophisticated clinical 
trials. The involvement and training of de
veloping-country scientists in these endeav
ors should be (and has been) pressed oy R&D 
organizations to the extent that funds are 
available, and more programs of scientific 
training and institutional development for 
such countries are clearly needed. But re
ducing expenditures for R&D in developed 
countries will inevitably slow R&D efforts. In 
the case of the largest of the R&D programs, 
the WHO Programme, these pressures have 
led to increasing emphasis on clinical trials of 
existing methods and on operational research 
involving family planning service delivery. 
Only one-quarter of the WHO's current re
search budget is going to contraceptive de
velopment. 

Beyond problems associated with funding,
 
there are a nu:mber of organizational prob
lems that appear to be reducing the effective
ness of R&D programs. Greater coordination
 
among the contraceptive-development or
ganizations - especially sharing of technical
 
information, data, protocols and research
 
plans - could increase efficiency and im
prove allocation decisions. Senior scientific
 
staff from the sLx R&D organizations now
 
exchange technical information about var
ious projects on an ad hoc basis, and meet
 
formally each year at a two-day meeting
 
sponsored by the WHO to exchange informa
tion about ongoing work and future plans.
 
But such contacts are not sufficient to permit
 
the effective sharing of information about
 
projects that is needed. What is more, the
 
rganizations tend - partly out of scientific 

conviction, but also in order to make their 
programs more visible and attractive to their 
donors - to identify themselves with parti
cular technological approaches and under
takings, and to ignore (and sometimes dis
dain) complementary approaches under
taken by other groups. 

In part, this probem stems from a lack of 
joint planning and coordination among the 
major donors to these R&D programs. His-

IN 



Prospectsfor ImprovedContraception 

torically, particular donors have been closely ing mechanisms
associated with particular programs.* 	

to help ensure that the cused applied contraceptive R&D oiganiza-The methods they are developing meet the needsonly 	 tions have sufficient funds to take their drug.time the donors meet as a group is at of eventual users. One of the R&D organiza- based potentiaW products through all of theconferences held for a few days every few tions, the PIACT, specializes in research re- toxicology and clinical trial requirementsYears to discuss Al aspects of the population- lated to the adaptation and introductionrelated programs 	 of that the U.S. Food and Drug Administrationthat they support. Many new technologies -	 for examaple, their pack- (FDA) is likely to establish for new chemical
governmental donors are poorly informed aging, their instructional materials and their entities.about programuns they do not find, and they shelf life under tropical conditions. Othertend to restrict their interests in contracep- prog:rams now routinely conduct acceptabil- What Can Be Done?tive development principally to the activities ity surveys as part of their clinical trials of Clearly. the most important action that couldand functions of the organizations tney sup- new methods. Nevertheless, the ultimate ac- be undertaken to spur the development ofport. The result has been sharp competition ceptability of many of the technologies now newamong the recipient organizations to main- under development remains uncertain and, 

and improved contraceptive methods 
would be the provision of substantial additain their traditional sources offfimnding. in some cases, questionable. Partly, this isConstructive competition, 	 tiona funds for this purpose. In the firsteven if it in- because of a lack of suitable research meth- place, expenditures need to be sufficient tovolves some redundancy ofeffort, is probably odologies, but it is also because there con-desirable in contraceptive research as in 
ensure the rapid completion of developmenttinues to be insuficient linkage between theother activities. It encourages creativity and 	
of advanced leads already in the R&D piperesearch organizations and the family plan- line. Second, other methods believed toexposes waste. The current level ofcomnneti- ning service delivery programs.tion, 	 have great promise for improving controlhowever, has become counterproduc- Another problem has grown out ofthe suc- over reproduction among couples in the de

tive. cess of the R&D organizations in developingAs a result of the competition for funds, new technologies. From the outset, it was 
veloping and developed world (such as a 

some investigator, have tended 	 male method, an antipregnancy vaccine andto oversell 
their programs, 	

envisioned that these public-sector organiza- a menses-inducing agent) should be selectedunderestimating the time tions would rely on private-sector companiesand funds necessarv 	 by donors and programs for large-scale effortsto bring a new method for manufacturing and distributing the newthrough clinical testing, or 	 involving simultaneous pursuit ofa promisneglecting to products they developed. In some instances, ing technical approaches. (To produce anmake clear to donors that in the very nature however, difficulties have arisen in establish-of the development process, some promising 
antipregnancy vaccine, for example, working a low enough price for the manufactured would be undertaken on various placentalleads will have to be abandoned along the product so that public-sector family planningway. The result has been 	 antigens, ovarian antigens, gonadotropin anto make donors programs can afford it. Even when the R&Dimpatient with 	 tigens and egg and sperm antigens.) Suchthe slow progress between organizations have been successful (for in-the initiation of an idea and its realization as a stance, in the case of the Copper T, which is 
projects would require long-term financial 
commitment, long-term R&D planning andmarketable method. The paradox is that as available to public programs for less than one a technological organization ofmuch broaderdonors' interests cool and their pocketbooks dollar), problems have arisen in the market- scope than iscurrentlyavailableforpursuitof ktighten, it becomes ever less possible to pur- ing and distribution of the new products to these important but still elusive leads.sue multiple leads simultaneously - an ap- family planning programs. Although many An increase of at least two times currentproach that could produce results more rap- companies have been willing to manufacture annual expenditures for applied contracepidly than the current typical practice ofwork- products developed in the public sector,
ing on one lead at a time. tive R&D will be required to complete the
they have not been eager to distribute and development and fielding of methods now inAdifferent kind of problem arises from the promote them at special concessional prices the R&D pipeline and twice that muchagainfact that the work of the major R&D organiza- to public agencies through their commercialtions is conducted principally by scientists marketing 	

would be needed to take advantage of thenetworks. Consequently, evenwho do not ha~e field experience in family 	 most promising opportunities for the fivewhen the methods are inexpensive, potential new methods described earlier. In addition,planning programs where the new technolo- public-sector buyers and users of the new it is essential that donors devise a mechanismgies will eventually be used. Too often, it has technologies in developing countries often to commit such funding on a sustained basis ibeen assumed that newer is better, without fail to hear about them or to learn where theyadequate research 	 for the 10 years or so needed to bring a newinto the acceptability or obtaincan them. Again, several agencies
practicality of a particular method under de-	

method from the laboratory to the market
have begun to address this problem, and oneveloping-country conditions. In the past few 	

place. f
of these (the PIACT) has specialized in thisyears, the R&D programs with an interna-	 Increases in expenditures for fundamentalarea. research are also needed to nourish contrational focus have made progress in establish- Current drug regulations, especially those 


_ promulgated in the United States, constitute 	
ceptive development efforts and supply new
leads when old ones fail to work out. Con-
The largest donor, the U.S. government (through .D), 
 another obstacle toprovides its funds exclusively to the four U.S. -based or. 	

rapid development of tinued expenditures are also needed for evalnew contraceptives. Increasingly stringentganizations, twoofwhlch itcreated. Seven of the remain-	 uation of safety of exist-ng methods, and ofregulations imposed over the course of theIng nine governmental donors provide their funds exclu-	 new methods as they are brought to market,last two decades have tremendously in-sively to the WHO program. 	 to build confidence in these method! and tocreased the costs and the time required for guard the health of couples who employfContraceptive development expenditvres in the public new drug development in the United Statessector have declined by about one-quarter since 1974 	 them. Finally, ongoing funding is !ieeded toand, to alesser extent, in Europe as well. Thewhen, it was estimated, a threefold increase was needed 	 train new scientists and support research inincreased costs are alleged to have discour- stitutions to assure continuity of research efto take advantage ofcurrent knowledge. To reach that goal iwould require a fourfold increase. Important new leads aged industry from participation in birth con- forts over the long term.uncovered since that time further increase the possibili., trol research, especially with regard to high- It is unlikelyties for further pro uctive R&D actiities. 	 that such increases will berisk efforts. None of the internationally fo- forthcoming unless there is a radical shift in 
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d,,nor research priorities. The U.S. National to these programs as measured by increased 
Institutes of Health (NIH) is the world's ma- contraceptive use and declining birthrates 
jor funder of reproductive and contracepive and growth rates is a persuasive argument for 
research. Even during the peak ofworld con- assigning high prioty to research in contra-
cern in the early 1970s about the severe so- ceptive development. 
cial and economic problems engendered by There is no technological fix for problems
rapid population growth, only two percent of engendered by population growth. But new 
the NIH research budget was devoted to methods of fertility control that better meet 
studies in reproduction, and only about four- individual needs and preferences and that 

' tenths of one percent was going for applied are effective, safe and require less costly and 
contraceptive R&D. 10 Today, the proportion sophisticated delivery systems than those 
devoted to reproductive research is under now available can accelerate fertility declines 
two percent, and the proportion devoted now taking place, as well as help initiate 
to contraceptive development is less than them in places and among couples where 
three-tenths of one percent. 11 Increases in current methods are inappropriate. Without 
the share of total funds the NIH devotes to sterilization and legal abortion, conventional 
population research could be an appropriate family planning programs using available 
and important source of new money for con- methods have limited effectiveness in bring-
traceptive R&D. However, some modifica- ing down birthrates. This is because of rela
tion of the current grants and contracts tively high rates of discontinuation as wellas 
mechanism would need to be devised so that problems of acceptability and safety. Reli-
the CPR could provide institutional support gious and political opposition have inhibited 
to the major R&D programs. the development of sterilization programs 

Increased funding from the Office of Popu- and the legalization of abortion in many
lation of the AID isalso cntical for the surviv- countries, and will probably continue to do 
al of the four U.S.-based R&D programs. so - especially where legal abortion is con-
AID support of these programs has come cerned - for some time to come. What is. 
under criticism from some who believe that more, epidemiologic research has made us 
scientific research is out of place in a foreign aware of the limitations of current methods 
assistance agency, and that research activi- based on safety problems. Even in devel-
ties would more appropriately be concentra- oped countries, as we have noted, the inap-
ted in the NIH. The emphasis of the NIH, propriateness of current methods has re-
however, on the health of Americans rather suited in continr.ed high rates of unintended 

* 	 than on the needs of people who live in de- pregnancy, though these are masked to some 
v2loping countries sometimes conflicts with extent by the considerable recourse to legal
the priorities of the internationally oriented abortion. 
R&D organizations. Broader program sup- Donors from government, multilateral 
port rather than narrowly focused project agencies and private philanthropies have 
support by the AID is needed, perhaps with created a highly productive international 
assistance in selecting programs and setting contraceptive research and development ap-
quality standards provided by an outside ad- paratus which, if provided with expanded
visory panel established for this purpose by and continued support, is virtually certain to 
the AID. 	 develop a wide range of extremely useful 

The fact that world population growth new birth planning technologies during the 
rates have begun to slow in a number of next decade. It is to be hoped that greater 
countries ofAsia and Latin America has led to appreciation of this fact and of the urgent
complacency among some policy-makers need for new methods will persuade donors 
that the "population problem" has been to provide the needed additional funds even 
solved, and that no major initiatives, such as in the face of the current climate of financial 
the development of a new contraceptive austerity. 
technology, are needed. The long time frame 
that appears to be necessary for the develop- Institutional Changes 
ment of any new method discourages those Whatever the level of funds available, there 
donors who are still convinced of the need for are a number of changes in institutional ar-
action to meet population problems. Many of rangements that could help bring about their 
them have become convinced that the only more efficient utilization. One of these would 
solution lies in more efficient organization of be insistence of the donors on detailed data-
services and the initiation of community sharing among technical personnel of the 
pressures and incentives "beyond family R&D organizations that they support. Such 
planning." data-sharing is unlikely to take place, how-

In fact, the demonstration of receptivity to ever, without improved coordination and 
family planning efforts in countries around joint planning among the donors themselves 
the world, and the responsiveness of couples - beyond the annual meeting sponsored by 
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the WHO and the irregular conferences 
sponsored by the private foundations. 

The kind of mission-oriented approach 
suggested here, involving the simultaneous 
pursuit of various technological leads to 
achieve a particular type of method (such as a 
menses inducer, a male pill or an antipreg
nancy vaccine), would certainly require -in 
addition to greatly increased funding - far 
greater coordination among developers and 
donors than now exists, in order to choose 
the methods for research concentration and 
to -allocate the various approaches to those 
organizations that are best suited to pursue 
them. 

The provision of substantial 

additional funding is the most 
Important action that could be 

taken to spur method de
velopment. 

Various models have been suggested to
 
improve coordination and planning and eval
uation. One is the Consultative Group for
 
International Agricultural Rese:arch, which
 
coordinated governmental and private foun
dation efforts to bring about the so-called
 
Green Revolution through applied research
 
to development of new agricultural tech
niques in Third World countries. The Con
sultative Group is assisted by a Technical
 
Advisory Committee which monitors prog
ress on various avenues of investigation and
 
helps evaluate which is worthy of further
 
investigation and which should be aban
doned. 

Another approach that might lead to im
proved donor coordination and involvement 
is for the United States government, whichis 
responsible for 60 percent of worldwide re
productive research, to end its refusal to fund 
the WHO Programme. By taking its place on 
the WHO's Council of Donors, the U.S. gov
ernment could seek to encourage that Coun
cil to strengthen its role in contraceptive ap
plied R&D. 

At another level, it has been suggested 
that most of the contraceptive development 
efforts of the AID and the CPR be concen
trated in a new international agency, the In
stitute for Scientific and Technical Coopera
tion (ISTC), the organization of which was 
authorized by Congress, but for which no 
funds have yet been appropriated. 

Clearly, further in-depth exploration of 
feasible means to achieve the kind ofcoordi
nation needed among donors and programs is 
required. 

In addition to regular data-sharing, R&D 
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organizations could benefit by strengthening level and nature of funding that we have
their procedures to periodically assess the discussed, and the appropriate changes inpotential utility of the technologies they are institutional arrangements, could result indeveloping for Third World clients. These the development of major new methods inassessments could be based not only cn for- the next decade that could revolutionize con-
mal marketing research studies, but -alsoon traceptive practice the world over by greatly
informal discussion with service program increasing rates ofaLceptance and continua-
personnel. They should include analyses of tion, while providing options that are as ef-
the programmatic requirements of new fective as the pill and the IUD, but safer than 
methods to identif, user needs, preferences either ufthose methods.
and potential problems. It would be unfortunate if donors, feeling

Some way needs to be found to speed up the pinch of inflation, impatient with thethe regulatory process for new methods re- pace of curent progress and complacent
quired by the FDA. For example, a corn- over falling birthrates, were to fail to take
prehensive review and reconsideration of advantage of the extraordinary opportunity 
current requirements for animal toxicology now available to accelerate these declinesmight provide a means for developing new and help advance social and economic prog-
sets ofstandards that would offer greater flex- ress not only through improving family plan-
ibility and speed. Numerous attempts have ning service delivery, but also by making
been made to change these regulation-, available desperately needed new methods 
without success, because of disagreement of contraception. 
among scientists as well as political pressures Exhortation, of course, is easier than per-from consumer advocacy and feminist groups suasion. It is difficult to pry loose increased 
on the one hand and pharmaceutical corn- funding for research in any area in this period
panics on the other. While it is clearly unac- of budget tightening, and it is colossally dif-I 
ceptable to allow human trials of products ficult to change the perception of priorities'
which are likely to cause serious health prob- that are built into the funding system. Cur
lems, many of the current regulations for ient institutional arrangements reflect dif
clinical trials clearly inhibit and make more ferent perceptions of what needs to be done
expensive the entire process ofcontraceptive in this field as well as intercountry and indevelopment (and, it should be added, de- tracountry personal and bureaucratic rival
velopmentofallothercategoriesofdrugsand rics. Change is always difficult; but in thisdevices). Action is needed to simplify regula- instance, it is essential. It is urgent that the
tions without sacrificing health protection. In major governmental and private donors ex
addition, governments should be encour- amine the current situation and find ways toaged to establish their own standards, based solve the problems we have discussed. Per
on the risk-benefit equations applicable in haps one persuasive means ofaccomplishing
their own countries. The WHO's efforts to this is the appointment by a consortium of
develop institutional capability in Third the key governmental and nongovernmental
World countries is helping to achieve this donors of a blue-ribbon international corn
goal. mittee of scientists to assess the current re-The claims of Carl Djerassi and others that search situation and report its findings within 
industry is refusing to participate in this type a year.
of research because costly and time-consum- Clearly, ifpresent trends ofshrinking real
ing regulatory procedures have made it on- dollar R&D budgets continue, with the con
profitable12 are probably exaggerated. At sequent slowdown of R&D activities of theleast five companies are known to be engaged major research organizaticns, we will cer
in research on LHRH, for example. in search 
 tainly not obtain any of the "breakthrough"

of a more acceptable ovulation suppressant methods described in this article in the fore
than the current oral contraceptive. In cer- seeable future, and we are in danger of fur
tain areas (e.g., vaccines), it is possible that 
 ther delaying even those methods that are in

the participation of industry may only be ob-
 advanced clinical trial.
 
tained if the government takes over liability
 
coverage, as it did in the case of the mass
 
swine flu inoculations. Government 
 reim- References 
bursement for expensive toxicology studies 1.Population Reference Bureau, "1980 World Population

and extension of patent protection may also Data Sheet," Washington, D.C., 1980.
 
be needed. Concessions to industry, 
 how- 2. M. Kendall, "The World Fertility Survey: Current
 
ever, should be carefully hedged with agree- Status and Findings." PopulationReports, Series M,No.
3,1979; and additional data from first country reports,
'ments requiring the companies to sell and World Fertility Survey.
promote the resulting products at low cost to 3 J Dryliosand .D. Forrest. "Evaluation of the ole ofpublic-sector programs. the Public Se.tnr Family Planing Program Inthe U.S,"

In our view, the kinds of increases in the paper presented at the annual meetinsg of the Population 

Assoiation ofAmenci, Denver, Apr, I1,19,O.
 
4.W.P. auldin and B.Berelson. "Cnditios,,fFert-lity 
Decline in DevelopingCountries. 1965-1975In 
Family Planning, 9:5, 197S and D. Kirk, "World Popula. 
tion and Birth Rate%: Agreements arid Disagreements.'" 
PopularionandDevlopmnentRRtie.. 1:347,1979. 
5.C.F. Westoli. 'The Unmet Need forBirth Contrml in 
Five Asian Countries," Internati,,l Family PlanningPerspectives and Digest, 4:9, 1978; ,uod R. Freedman."'heries of Fertility Decline: A Reappraisal," Soca 
Forces. 5;1, 1979. 
6. W.P. Mauldin. "Experience with Contraceptive 

Method inDevelopingCountnes," inNational Research 
Council, Contrceptimn:Science, Technolong and Appli. 
cation Prtictedings of Symposium an Contraceptive

fgy .19_ %hnay 16-1 ). National AcadienmyofScjences Washington, D.C..1 97. p.50.7. RO. Creep. M.A. Koblinskcv and F.S,.Jaffe. te'producee p,M.A. 1979, p. J ,. 
tion and Human Welfare: ACangeto Research, NUT
 
Press. Cambridge,M s., 1976, p.435.
 
8.Ibid. 

9. Ibid. 

10. Ibid. p.42.8. 
11. U.S. Bureau of the Census, StatisticalAbstractofthe 
United States:1979, Washington, D.C., 1979, p. 62.. 
12. C. Djerassi, The Politics of Contraception, W.W. 
Norton, New York, 1980, Chapters5and 11. 

Family Planning Perspectives 
192 


