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CONRAD remains committed to improving reproductive

health by expanding the contraceptive choices of women

and men and by helping to prevent the transmission 

of HIV/AIDS and other sexually transmitted infections.
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Systemic Hormonal Methods for Men
Dose-finding clinical studies and contraceptive efficacy studies of new androgen/prog-
estin combinations continue to demonstrate feasibility and viability. However, the regi-
men furthest along in contraceptive efficacy testing has demonstrated only modest
acceptability in a clinical setting. Therefore, alternative delivery systems are desirable.
An industrial sponsor has agreed in principle to collaborate with CONRAD and the
World Health Organization (WHO) for an expanded multicenter trial of a different
androgen/progestin combination.

Mechanical Barriers
CONRAD supplied the developers of two intravaginal devices, Lea's Shield® and
FemCap™, with all of their clinical trial data for inclusion in their respective
Premarketing Approval (PMA) applications. The Lea’s Shield PMA was submitted in the
fall of 2001 for Food and Drug Administration (FDA) review early in 2002. Ongoing
studies of two new female condoms and two diaphragm-like barriers are encouraging and
will be expanded to include improved prototypes.

Chemical Barriers and HIV/STI Prevention
Efforts continue to identify safe and acceptable agents for use in vaginal microbicides and
contraceptives, to develop and characterize effective and marketable formulations, and to
further understand the mechanisms of heterosexual HIV transmission and the effect of
contraceptive use. Preparation for Phase II/III studies in countries with a high incidence
of HIV infection is underway.

Major Advances
in 2000-2001



CONRAD is dedicated to
improving reproductive health
— particularly in developing-

countries where the need is greatest—
by developing better, safer, and more
acceptable methods of contraception,
and by helping to prevent the transmis-
sion of HIV/AIDS and other sexually
transmitted infections (STIs). Estab-
lished in 1986 under a cooperative
agreement between Eastern Virginia
Medical School and the U.S. Agency for
International Development (USAID),
CONRAD concentrates its efforts on
moving highly promising leads through
clinical trials for safety and efficacy.
Research is conducted at CONRAD’s
intramural facilities in Norfolk and in
collaboration with investigators at uni-
versities, research institutions, and pri-
vate companies worldwide. CONRAD
is primarily funded by USAID, but
additional funding is provided from
interagency agreements with the
National Institute of Child Health and
Human Development (NICHD), the
Centers for Disease Control and
Prevention (CDC), and the National
Institute of Allergy and Infectious
Diseases (NIAID).

In 1995, CONRAD established the
Consortium for Industrial Collaboration
in Contraceptive Research (CICCR) to
help revitalize the pharmaceutical
industry’s commitment to developing
new contraceptives. Funded by private
foundations, CICCR promotes collabo-

ration between not-for-profit entities
and industry in three areas of research:
methods for men; monthly regimens for
women, including those that are post-
coital; and vaginal barriers that prevent
pregnancy and STIs. CICCR grants are
awarded through three mechanisms:

● Feasibility grants support innova-
tive, higher risk research. With this
award, a researcher can obtain pre-
liminary results that would make a
project more attractive to an indus-
trial partner.

● Matching funds are awarded to not-
for-profit research institutions work-
ing in collaboration with for-profit
industrial partners. Investigators
applying for matching funds may
have already secured industrial sup-
port or may wish to find an industri-
al partner, which CICCR can help an
investigator do. Under this program,
support is usually restricted to the
early stages of drug development.
Funding is not restricted to match-
ing on a 50:50 basis, but preference
is given to projects with a substan-
tial level of industrial support.

● The Twinning Program is solely
funded by the Andrew W. Mellon
Foundation. This program supports
projects between Mellon-funded
reproductive biology centers in the
United States and selected research
centers in developing countries.
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Funding for CICCR was initiated by the
Rockefeller Foundation. Subsequent fund-
ing has also come from the Bill & Melinda
Gates Foundation, William and Flora
Hewlett Foundation, Andrew W. Mellon
Foundation, David and Lucile Packard
Foundation, United Nations Population
Fund, and a foundation that wishes to
remain anonymous.

Development of microbicides, topical
agents that would protect the user from
infection with HIV and other sexually
transmitted pathogens, is a top priority for
CONRAD. In 2001, CONRAD estab-
lished the Global Microbicide Project
(GMP) to expedite the development of
microbicides that may also be contracep-
tive. GMP provides funds for both pilot
and major projects. Although there is no
requirement for cost sharing by an indus-
trial partner, it is strongly encouraged. At
present, funding for GMP comes solely
from the Bill & Melinda Gates
Foundation. Additional funds to investi-
gate the contraceptive efficacy of microbi-
cides and other agents are available
through CICCR. CONRAD has also
received funds for microbicide research
from USAID and the CDC.

In 2001, CONRAD

established the

Global Microbicide

Project to 

expedite the

development of

microbicides that

may also be 

contraceptive.



Unwanted pregnancies and STIs
are a global health concern.
Over the past two years,

CONRAD has made significant
progress in addressing this concern by
supporting efforts to develop better,
safer, and more acceptable methods to
prevent both. These efforts have cen-
tered on five priority areas of research:

● Systemic methods for men
● HIV/STI prevention and 

epidemiology studies
● Chemical barriers that prevent 

pregnancy and STIs
● Mechanical barriers
● Systemic methods for women
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Methods for Men

An ideal male contraceptive must not only
be highly effective, but must also produce
minimal adverse effects and be acceptable,
suitable, and affordable to men in both
developed and developing countries. The
most advanced studies involve regimens of
androgen/progestin combinations that
suppress gonadotropins, thereby blocking
sperm production, but other approaches
continue to be investigated. Male methods
remain one of CICCR’s research priority
areas.

SYSTEMIC HORMONAL METHODS

The first male method to reach fruition
will likely involve a hormonal combina-
tion, given that such combinations have
already reached the stage of clinical test-
ing. Androgen/progestin combinations
have been shown to induce azoospermia
and significant oligospermia more quickly
than androgens alone. Progestins may also
permit the use of less testosterone in the
regimen, thereby reducing side effects
such as acne, weight gain, or adverse
effects on serum lipids, especially high
density lipoprotein (HDL) cholesterol.
None of the regimens currently under
investigation appears to be ideal, but
ongoing studies will direct research
toward new and better methods.

One of the most promising studies
involved a combination of the antiandro-
genic progestin, cyproterone acetate
(CPA), and testosterone undecanoate (TU).
In this study, a high percentage of men
reached azoospermia after approximately
10 weeks of treatment, and the remainder
were severely oligospermic and would
likely have been infertile. However, the
producer of these agents expressed reserva-
tions about further development of this
combination because of concern that long-
term exposure to CPA might cause unan-
ticipated side effects for men.

Norethisterone (NET) enanthate plus TU
is being considered as an alternative regi-
men and has the advantage of requiring
only one injection every 8 weeks. CONRAD
plans to collaborate with WHO on a
large-scale multicenter efficacy study, but
indemnification, liability, and patent
issues must first be resolved.

Final data analyses are almost complete for
a study to determine the lowest oral dose
of the synthetic progestin levonorgestrel
(LNG) used in combination with testos-
terone enanthate (TE) that will suppress
spermatogenesis. During earlier phases of
the study, doses of 125-500 µg LNG/day
induced significant inhibition of sper-
matogenesis, but also modest reduction of
HDL cholesterol. So far, analyses show
that doses of 63 and 32 µg LNG/day, in
combination with TE, yield similar
results, with severe oligospermia in essen-
tially the same percentage of men and in
the same time frame. Rates of azoospermia
and decreases in HDL levels were equiva-
lent to those in men who received 125 µg
LNG/day.

A previous study evaluating a combina-
tion of two Norplant®-II systems (4 rods)
containing LNG and two testosterone (T)
patches resulted in inadequate sperm sup-
pression. Thus, the study was expanded to
include two additional groups of men: one
group receiving four Norplant-II rods plus
weekly TE and another group receiving
daily T patches plus oral LNG daily.
Preliminary results indicate that Norplant-II
rods plus weekly TE suppresses sperm 
production significantly more than T
patches plus oral LNG. However, HDL-
cholesterol levels were decreased more in
the Norplant-II plus TE group.

A two-center study to test the combina-
tion of depot testosterone plus depot
medroxyprogesterone acetate (DMPA) is
nearing completion in Australia.
Symptomatic androgen deficiency noted
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in a few men early in the study required
increasing the frequency of T pellet
replacement. In addition, DMPA injec-
tions were eliminated from the second half
of the treatment phase because circulating
MPA levels remained longer than expect-
ed. Of the 56 men enrolled, 27 discontin-
ued—15 for treatment-related reasons—
suggesting that acceptability concerns
may prevent widespread use of this combi-
nation. Many of the discontinuations were
due to extrusion of the T pellets, consis-
tent with previous rates. However, the
regimen successfully suppressed sperm
production and there were no pregnancies,
confirming previous preliminary studies of
this combination.

A study examining the combination of
DMPA plus TU in tea seed oil showed
that TU alone does not reliably induce
azoospermia in all subjects. All men
receiving combinations of TU and DMPA
reached azoospermia and maintained full
spermatogenic suppression until the end
of the treatment period. However, sper-
matogenic rebound occurred slowly. Given
these results and those from the study in
Australia, a change in the injection inter-
val or dose of DMPA may be warranted, as
the recovery of spermatogenesis seems
unduly delayed with the present DMPA-
containing regimens.

Another study of T pellets with or with-
out four rods of Norplant-II is being con-
ducted in Chinese versus non-Asian men.
The Chinese component is being carried
out in Nanjing using Twinning funds. All
investigators received training in T pellet
insertion.

A study to evaluate a combination of two
products made in China, TU in tea seed
oil with and without Sinoplant, an equiva-
lent of Norplant-II, is underway. Most
men receiving both hormones became
azoospermic or experienced sperm sup-
pression of less than 3 million/ml. No

instances of altered libido or sexual func-
tion have been noted. 

The Chinese TU formulation is only half
the concentration of that produced by its
European manufacturer and, consequently,
large volumes (8 ml/injection) are needed,
which would likely adversely influence
acceptability. Thus, the manufacturers are
reformulating TU in soybean oil to
achieve the higher concentration.
Although the factory appears to meet
Good Manufacturing Practice standards,
obtaining certification from the FDA
would require additional resources.

Given the need for improved androgen
preparations, a Phase I safety study is eval-
uating a new T microsphere formulation
in normal men. If the study is successful
and the formulation acceptable, a follow-
up study will compare T microspheres
alone versus T microspheres plus either
two systems of Norplant-II or intramuscu-
lar injections of DMPA, and should pro-
vide enough information to support pro-
ceeding to a clinical efficacy study in the
United States.

Additional studies have been conducted in
primates to understand the intratesticular
mechanisms underlying hormonal control
of spermatogenesis. Such studies may help
determine what hormonally based contra-
ceptive regimens will lead to azoospermia
in the highest percentage of men.
Monkeys were administered testosterone
alone or testosterone plus either LNG or
CPA. Gonadotropin suppression, particu-
larly follicle stimulating hormone (FSH),
more closely correlated with ultimate sup-
pression of sperm production in the mon-
keys than in men, though variable degrees
of spermatogenesis suppression occurred in
each of the three groups.
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SYSTEMIC NONHORMONAL
METHODS

Antitesticular Agents

Lonidamine is an anticancer drug devel-
oped in the 1970s with demonstrated
antispermatogenic activity. However,
development as an antispermatogenic
agent was abandoned in the 1980s due to
kidney damage caused by high doses.
Analogs are currently being screened to
identify those equally effective but non-
toxic. Two compounds, designated AF-
2364 and AF-2785, show specific effects
in depleting immature germ cells from
the seminiferous epithelium. Preliminary
immunohistochemistry and animal studies
revealed that these compounds appear to
exert their effects only within the testis,
without affecting other reproductive
organs, and have no apparent effects on
mature sperm already in the epididymis.
Weekly dosing of AF-2364 in rats result-
ed in reversible infertility. Genotoxicity
studies, including mutagenicity, were neg-
ative, as were acute toxicology studies. 

Two-week rat and mouse toxicity studies,
not funded by CONRAD, will begin in
2002. In the meantime, reversibility stud-
ies and synthesis of new analogs will con-
tinue, and an efficacy study in male mar-
mosets has been funded by CICCR to 
provide proof of concept in a primate. An
Italian biotechnology company is serving
as the industrial partner in this project.

Epididymal Proteins

Sperm passing through the epididymis
mature and acquire fertilizing capacity,
suggesting post-testicular modification of
the sperm by epididymal proteins and/or
luminal fluid. A major challenge is to
identify proteins expressed only in the epi-
didymis also present on sperm. Human
Genome Sciences (HGS) has prepared
human epididymal gene libraries for auto-
mated sequencing, and several clones are
currently under investigation for androgen

regulation, epididymal specificity, sperm
binding, and functional relevance.
Preliminary results suggest that there are
at least two or three potential targets that
should be vigorously pursued. Future
work will involve developing peptides or
other agents that can inhibit these pro-
teins. Monkey contraceptive studies for
the already identified target antigens and
characterization of newly received clones
will continue.

Male monkeys were immunized in
Bangalore, India, using several of the
HGS-identified expressed proteins as well
as the human homolog of acidic epididy-
mal glycoprotein (AEG), and the effects
on androgen levels and sperm quality and
production are being monitored. Previous
studies in rats indicated that AEG is
involved in fertilization and represents a
potential immunocontraceptive target for
men and women. In the monkeys immu-
nized, serum testosterone levels were not
affected. Monkeys immunized with Clone
23 (Eppin, an epididymal protease
inhibitor) generated good antibody titers
and were mated. Baboons also have been
immunized with recombinant Eppin in
Kenya and monitored for effects on sperm
counts, testosterone levels, sperm motility,
and fertility. Experiments to test the
effects of Eppin on sperm-egg interaction
are planned. Additional proteins under
investigation in Bangalore include LCN6
(a lipocalin), HE2a, HE2b, and ESC42.
Substantial antibody titers have been
obtained with each of these proteins, and
fertility testing is underway. 

Testis- and Sperm-Specific Targets

A potent antiestrogen has been shown to
cause infertility in male rats. Dose-
response and reversibility studies with this
compound are being planned in dogs. If
these are successful, contraceptive trials in
a nonhuman primate will be required.
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Other potential targets are testis-specific

enzymes. Isoforms of the detoxification

enzyme glutathione S-transferase (GST)

are present in the seminiferous tubule

fluid and on the sperm surface. Inhibition

of GST using glutathione analogs leads to

interference of sperm function, such as

motility, acrosome reaction, and fertilizing

ability. Human soluble adenylyl cyclase

appears to be involved with the signal

transduction events in the sperm during

capacitation, hyperactivation, and the

acrosome reaction. Testis-specific expres-

sion of the novel enzyme would open up

opportunities to develop sperm-specific

antagonists of its activity.

HIV/STI Prevention and
Epidemiology Studies

In 2001, 40 million people were living
with HIV/AIDS and 5 million were newly
infected. Preventing the spread of this 
epidemic is a top research priority for
CONRAD. In addition to support for
research and development of microbicides
and barrier methods, CONRAD, with
funds from the CDC, is also supporting
epidemiology and prevention studies.

Highly active antiretroviral therapy
(HAART) is a form of AIDS treatment
that improves immunological parameters
in the peripheral blood. Significant differ-
ences in T cell numbers and receptor
repertoires have been found between cervi-
cal and peripheral sites at different disease
stages and between cervical and other
mucosal sites. These differences may
reflect both normal phenotypic differences
as well as differences in pathogenic effects
of HIV infection. Statistical approaches to
the question of whether HAART reconsti-
tutes the cervical T cell and antibody
repertoire (and, if so, whether to the same

extent as in peripheral blood) are being
devised in collaboration with the CDC.

Consistent use of condoms with DMPA is

particularly important due to the sharp

rise in the incidence of HIV infection and

other STIs among reproductive age women.

An ongoing study seeks to identify psycho-

social factors that best predict use of con-

doms among injectable contraceptive

users.

Studies examining the acceptability and
feasibility of using and advocating the use
of diaphragms for prevention of STIs are
also underway. The objectives are to deter-
mine whether women in Zimbabwe who
are unsuccessful male or female condom
users are willing to use a diaphragm with
lubricant, to examine compliance with
and acceptability of diaphragms among
women, and to determine whether a large
intervention trial, examining the effective-
ness of diaphragms with a chemical barrier
in preventing HIV and other STIs, is a
feasible and desirable next step in this
study population. Also, a randomized clin-
ical trial in Kenya is trying to determine
whether the diaphragm used with K-Y®

Jelly is effective in preventing Neisseria
gonorrhoeae and Chlamydia trachomatis rein-
fection in women.

There is little published data on the rate
of HIV progression among individuals
infected with HIV-1 subtype E, which is
common in Southeast Asia. In Thailand,
factors associated with HIV progression
are under investigation. Morbidity,
changes in CD4+ lymphocyte counts and
HIV viral load, and the incidence of HIV
infection among initially HIV-negative
women are being assessed.

The prevalence of bacterial vaginosis (BV)
and other conditions affecting women’s
reproductive health is poorly documented
in Azerbaijan. A prior CDC study provid-
ed estimates of the prevalence of BV in
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rural Azerbaijan. A new study has been
initiated to identify sociobehavioral and
demographic risk factors associated with
BV. Previously used diagnostic tests will
be compared with Gram stain analysis to
provide additional important information
on the sensitivity and specificity of these
tests, verify the prevalence of BV in this
community, and assess the accuracy of syn-
dromic diagnosis and rapid tests not
requiring microscopy.

A pending study will analyze and docu-
ment the risk of HIV infection in Italian
women who have been previously insemi-
nated after their HIV-positive partner’s
semen has been processed by a specific
sperm-washing method. Absence of infec-
tion in children conceived by this method
will be documented as well. A question-
naire will be used to evaluate how the
availability of this procedure has altered
the sexual behavior of the couple, especial-
ly with regard to practices with a high
risk of HIV transmission. Several different
sperm-washing techniques will also be
evaluated in an accompanying lab study.

Methods for Women

This area of research aims to expand tech-
nologies available to women that would 
protect them from pregnancy and STIs. This
is a key objective, not only for CONRAD,
but also for USAID, CONRAD’s primary
funding agency and closest collaborator. 
In addition, Family Health International
(FHI) provides essential services in the
areas of data management and biostatistics
to help expedite the development of new
methods.

CHEMICAL BARRIERS

Vaginal spermicide/microbicide formula-
tions are a promising approach to prevent-
ing both unwanted pregnancies and STIs.
The Joint United Nations Programme on

HIV/AIDS (UNAIDS) COL-1492 study
demonstrated that use of a nonoxynol-9
(N-9) preparation, which was expected to
prevent HIV infection, might actually
have increased its incidence in a high-risk
population. This could have been due to
the vaginal irritation associated with N-9.
Thus, the need to find a nonirritating
agent is greater than ever.

Such a method also should be woman-con-
trolled; provide effective levels of drug at
the target site; minimize systemic expo-
sure to the active ingredients, thereby
minimizing adverse drug effects; and pro-
mote drug distribution and retention in
the vaginal vault and over the cervix. The
ideal product is one that is not messy, does
not leak from the vagina, coats the whole
vaginal surface rapidly, and has a pro-
longed action of at least 12 hours. The
prolonged action would ensure that it
could be used privately by the woman
well ahead of the time when it is needed.

Preclinical Testing

CONRAD’s intramural preclinical pro-
gram evaluates the antifertility and
antimicrobial activity of new compounds
and formulations and assists in develop-
ment of selected candidates for microbi-
cides and contraceptives. Characterization
of contraceptive activity is performed
through multiple tests ranging from in
vitro spermicidal assays to rabbit fertility
trials, typically following an established
algorithm. Activity against HIV and other
sexually transmitted pathogens is assessed
through this program as well as through
collaborating laboratories. To further expe-
dite this process, CONRAD is establish-
ing a network of investigators to evaluate
agents shown to have good anti-HIV
activity in vitro for their activity against
other sexually transmitted pathogens
using in vitro methods and animal models.
Support will also be provided to help
improve or expand testing technology.
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Several compounds identified through pre-
clinical screening now show promise as
potential microbicides and/or contracep-
tives, including a naphthyl urea derivative
and two acylcarnitine analogs (Z-14 and
Z-15). Further characterization of addi-
tional CONRAD leads is also continuing.

The first phases of a project to genetically
modify selected strains of lactobacilli to
secrete human CD4 or express it on the
cell surface have been completed. The pre-
sumption is that the modified lactobacilli
would efficiently colonize the reproductive
tract, and the enhanced levels of CD4 at
the mucosal surface would trap HIV,
thereby reducing infection. The investiga-
tors have succeeded in producing lacto-
bacilli that secrete CD4 that can reduce
HIV infection in cell culture systems in a
dose-dependent manner.

CONRAD is also contributing to further
development of UC-781, a novel non-nucle-
oside reverse transcriptase inhibitor. Initial
phases include completing the development
of a stable bioactive formulation and con-
ducting additional toxicology studies.

Clinical Assessment of Lead
Products

Of the microbicide leads supported by
CONRAD, the one furthest along in
development is cellulose sulfate (CS). Two
clinical safety studies are complete, and
GMP is working with outside contractors
for large-scale drug synthesis and clinical
supply production for future studies. The
clinical development plan constructed for
CS is based on guidelines established by
the International Working Group on
Microbicides (IWGM). 

● Two safety studies have been completed:
a 6-day Phase I safety study of CS gel
compared to Conceptrol® and K-Y
Jelly in healthy women, and a 7-day
male tolerance study of CS gel com-
pared to Conceptrol in both circum-

cised and uncircumcised men. Both
studies showed that CS was safe and as
acceptable as the marketed products.

● In collaboration with the Institute of
Tropical Medicine (ITM) in Antwerp,
Belgium, and WHO, an expanded
safety study of CS in Uganda, Nigeria,
and India has begun enrollment and is
expected to be completed late in 2002.

● The following safety studies are also
being planned: in collaboration with
the HIV Prevention Trials Network, a
safety study expected to start in spring
2002 of HIV-infected women; a 14-day
expanded safety study of women in the
United States; a safety study of rectal
use in men and women; and a safety
and acceptability study of four applica-
tions per day in sexually active women
in Cameroon. 

● Preparation for Phase II/III prevention
studies for HIV and other STIs and
contraceptive efficacy studies was initi-
ated in 2001, including discussions
with the FDA and other collaborating
agencies, such as FHI, WHO, and
ITM. The current plan is to begin
these studies by the end of 2002, but
this depends on the satisfactory com-
pletion of the ongoing toxicology stud-
ies, preparation of ample quantities of
clinical supplies, recruitment of the
required clinical sites, and receipt of
adequate funding. 

A Phase I safety study of polystyrene sul-
fonate (PSS) is complete, the results of
which suggest that PSS is associated with
less genital irritation than the marketed
N-9 product, Conceptrol. Contractors
meeting Good Manufacturing Practice
guidelines have been selected to produce
drug substance and clinical supplies for
future studies. It is anticipated that by the
fall of 2002, adequate material meeting
these guidelines will be available to start
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an expanded Phase I safety study in
women and a male tolerance study, as well
as to initiate long-term toxicology studies.

ACIDFORM is a vaginal gel with high
buffering capacity that maintains vaginal
pH below 4.5 even after seminal fluid
deposition. A safety study in Brazil found
an ACIDFORM formulation with N-9
highly irritating to the vagina, whereas
ACIDFORM without N-9 showed no evi-
dence of irritation. Since ACIDFORM is
thought to have better buffering capabili-
ty than BufferGel (a similar product mov-
ing into Phase III testing) and appears to
be bioadhesive, further research will
explore its contraceptive and antimicrobial
properties.

● A postcoital study is nearly complete.
Women received three cycles of treat-
ment: ACIDFORM inserted 0-2 hours
before intercourse, ACIDFORM insert-
ed 8-10 hours before intercourse, and
N-9 inserted 0-2 hours before inter-
course. Data analysis is ongoing, but
preliminary results suggest that 
ACIDFORM could provide effective
contraceptive activity for at least 10
hours. 

● Because the original safety study in
Brazil only involved a small number of
women, a 14-day expanded Phase I
safety study in the United States is
being planned in which women would
use the product twice a day with and
without intercourse. Both the expand-
ed safety study and a male tolerance
study are expected to start in the sum-
mer of 2002 following submission of an
investigational new drug application.

● Previous studies in Brazil used batches
of gel prepared in Brazil by the prod-
uct’s developer according to FDA Good
Manufacturing Practice guidelines. 
In preparation for U.S. clinical studies,
a U.S. contractor meeting these guide-

lines has been selected to produce
future batches.

A GMP-funded male tolerance study of
BufferGel versus K-Y Jelly is now com-
plete. BufferGel was found to be safe,
though one in eight users experienced
genital symptoms, such as itching and
burning, for a brief time after penile
application.

Clinical development of PRO 2000 gel
has been underway since 1996 and has
generally shown to be safe and well toler-
ated in women. Results from a Phase I
study completed by CONRAD in 2001
also suggest that PRO 2000 is safe in
men. One in six users of both the active
and placebo gel reported mild, transient
genital symptoms such as itching and 
tingling, and PRO 2000 was undetectable
in plasma samples taken after seven con-
secutive days of exposure. Additional pre-
clinical toxicology testing is underway
with CONRAD/ GMP funding. 

CONRAD is also supporting development
of C31G, a mixture of two amphoteric
surface-active compounds with broad-
spectrum activity. Dose escalation and
postcoital testing studies of three concen-
trations, 0.5%, 1.0%, and 1.7%, were
recently completed. Based on the results
of these studies, a male tolerance study
using 1.0% C31G is planned for the
spring of 2002. 

Additional Contributions to the Field

In addition to drug research and develop-
ment, CONRAD is supporting other
efforts to move the field of chemical barri-
ers research forward. A study is underway
to compare three techniques used to evalu-
ate product spreading in the vagina: a
fiber optic probe to image fluorescein-
labeled products; gamma-scintigraphy,
which uses radio-labeled material; and
magnetic resonance imaging (MRI), which
detects gadolinium-labeled material.

13



Another study to evaluate CS using only
MRI is also underway. 

Currently, there are a limited number of
suitable sites with trained personnel in
high HIV-incidence areas to undertake
proposed HIV-prevention studies in a
timely manner. In collaboration with ITM
and WHO, CONRAD is working to
identify and develop clinical sites for these
studies and to ensure adequate training of
investigators, clinical monitors, and labo-
ratory staff.

Colposcopy has been used increasingly in
the development of vaginal products to
detect epithelial changes that are not visi-
ble to the naked eye and that may increase
the likelihood of HIV infection or other
STIs. In collaboration with IWGM and in
association with UNAIDS, CONRAD
convened a meeting that resulted in a
revision of WHO’s “Manual for the
Standardization of Colposcopy for the
Evaluation of Vaginally Administered
Products.” CONRAD’s clinical site in
Norfolk, VA, has trained a number of
investigators from other sites to carry out
colposcopy according to the revised manual.

MECHANICAL BARRIERS

Lea’s Shield

Lea’s Shield is a cup-shaped barrier device
made of silicon rubber with a valve that
allows venting of air trapped between the
cervix and the device and a loop that aids
in insertion and removal. Two clinical
studies have been completed, both of
which were requested by the FDA to sup-
port a PMA submission. One found mod-
est colposcopic and microbiological
changes in the vagina and cervix after 8
weeks of use. No clinical infections were
diagnosed during the study, and some
partner discomfort was noted. An MRI
study in two women confirmed that Lea’s
Shield completely covers the cervix as

described by the developer. A PMA was
submitted in the fall of 2001.

FemCap

FemCap is a silicone rubber cervical cap
that comes in three sizes. A Phase II/III
contraceptive efficacy trial of this device
compared with the Ortho All-Flex™

diaphragm showed that, while the two
devices were not equivalent in contracep-
tive efficacy as defined by the study’s
hypothesis, both had associated pregnancy
rates within the expected range for barrier
methods. However, significantly more
FemCap users reported problems with
removal and dislodgment. 

To address these problems, the developer
modified the device by adding a removal
strap and increasing the height of the
brim in the medium and large sizes. An
ad hoc study of some of the women who
had reported trouble with device removal
in the Phase II/III trial found that signifi-
cantly fewer women had trouble removing
the strapped device.

However, a longer safety and acceptability
study showed that the modifications did
not significantly improve ease of device
removal. In addition, there were signifi-
cantly more reports of participant and part-
ner pain/discomfort and decreased accept-
ability in the group using the strapped
device. In the developer’s opinion, couples
experiencing problems associated with
removal, pain, and discomfort will likely
not continue its use, and while not accept-
able for all users, FemCap would expand
the contraceptive choices for those who
choose to use it. The developer has decided
to submit a PMA for the strapped device,
and CONRAD will assist by writing the
clinical safety and efficacy sections.

Female Condoms

CONRAD is also supporting efforts to
develop an improved female condom. The
Program for Appropriate Technology in
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Health (PATH) is developing a device
based on user feedback and an iterative
design process. An acceptability study of
the first prototype is expected to start in
early 2002. 

Three acceptability and functional per-
formance studies for the natural latex
Reddy female condom have been complet-
ed. The design continues to be modified
to address slippage issues. New devices
will undergo a quality analysis and, if they
prove to be durable, CONRAD will 
support a comparative acceptability and
functional performance evaluation in the
United States and a larger trial at two 
centers in India. 

SILCS Intravaginal Barrier Device

PATH is also developing a reusable, one-
size device in conjunction with SILCS,
Inc. A Phase I postcoital testing and safety
study comparing the device with the
Ortho All-Flex diaphragm showed that,
although motile sperm was found in only
one postcoital testing cycle, a few women
experienced some difficulties handling and
using the PATH/SILCS device. Investiga-
tors from PATH concluded that the
design should be modified to accommo-
date a better fit in a broader range of
women. New prototypes are being pro-
duced, and CONRAD will collaborate
with PATH to conduct a Phase I couple
study of the modified device when it
becomes available.

BufferGel Cup 

This device is designed to efficiently
deliver microbicide/spermicide on both
the device’s cervical and vaginal side.
Design variations of the prototype are
being explored as are improved fabrication
methods. Manufacturing capabilities were
established and pilot injection molded
devices are being produced.

SYSTEMIC HORMONAL METHODS

Progestin Delivery Systems

An LNG-releasing, single-rod implant
was compared to the marketed Norplant
system in a Phase I study. The single rod
produced lower serum levels of LNG and
less favorable bleeding patterns than the
Norplant system. However, ovulation pat-
terns were not different between the two
groups and the risk of pregnancy would be
expected to be about the same. A single-
rod implant should enable easier insertion
and removal, thereby making it more
affordable. However, the duration of effect
would be shorter (e.g., 1 year) and may
impact the acceptability of the product.
An industrial partner would be needed for
this method, as the current manufacturer
has decided not to pursue this approach.

Emergency Contraceptives

There are two widely available methods of
emergency contraception, LNG alone
(0.75 mg orally, 12 hours apart) or com-
bined with ethinyl estradiol (0.5 mg LNG
plus 0.1 mg ethinyl estradiol orally, 12
hours apart: the Yuzpe method), both of
which are relatively effective. CICCR is
supporting efforts to understand the
mechanisms of action involved in these
methods in order to decrease the failure
rate or expand the window of efficacy. 

A two-center study in Chile and the
Dominican Republic suggests that when
the size of the follicle is less than 18 mm
at the time of treatment, the efficacy of
the Yuzpe method is due to inhibition of
follicular rupture. When the follicle size is
greater than 18 mm, ovulation is not
inhibited, and so other mechanisms of
action might come into play. This failure
to inhibit ovulation could provide an
explanation for the overall 25% failure
rate of this method.

Because the LNG alone treatment is more
effective than the Yuzpe method, it is
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important to determine whether the same
phenomenon of inhibition of follicular
rupture is the major explanation for its
efficacy. Such a study has been completed,
and results indicate that, as with the
Yuzpe regimen, a considerable part of the
contraceptive effect is due to inhibition of
follicular rupture.

A Phase II trial of an emergency contra-
ceptive regimen completed in China was
designed to increase the window of efficacy.
The hypothesis was that an antiprogestin/
antiestrogen combination would delay
endometrial development and could thus
prevent implantation if treatment
occurred too late to inhibit ovulation.
Women received either mifepristone, an
antiprogestin, plus tamoxifen, an anti-
estrogen, or mifepristone plus a placebo.
Results indicate no significant increase in
pregnancies when treatment was delayed
for up to 5 days after unprotected inter-
course with either regimen. The addition
of tamoxifen seemed to improve efficacy,
but the difference between regimens was
not significant. A large-scale study will be
necessary to assess whether this trend is
indeed significant.

In 2001, the CICCR Strategic Advisory
Board recommended that CICCR not sup-
port such a study unless significant sup-
port from pharmaceutical companies was
forthcoming. The advantage of mifepris-
tone alone for emergency contraception is
that only one pill is needed. The addition
of tamoxifen would necessitate taking two
pills, but still only at one time. Now, the
most effective approved treatment is with
LNG, but this regimen requires taking
two pills 12 hours apart. An ongoing
pharmacokinetic and an emergency con-
traceptive study suggest that, in fact, the
total LNG dose can be taken immediately
with no loss of efficacy. CICCR will await
the outcome of these current studies before
deciding to initiate any other studies. A
multicenter study of mifepristone plus

tamoxifen is likely to be expensive and not
possible with existing CICCR funding.

Sequential Antiprogestin/Progestin
Regimen

Investigators in Chile have previously
studied a sequential regimen of an
antiprogestin, mifepristone, on days 1-15
of the cycle followed by a progestin,
medroxyprogesterone acetate, on days 16-
28 as an improved method for inhibiting
ovulation. Results from this study show
that ovulation still occurred in many of
the cycles, but that the rise in plasma
luteinizing hormone and follicular rupture
took place during the period of treatment
with the progestin. To improve efficacy of
this method for inhibiting ovulation, the
mifepristone dose was increased, and the
progestin used was changed to nomege-
strol acetate, which has potent antigo-
nadotropic activity. With this regimen
given over three cycles, ovulation only
occurred in a few cycles, and in those ovu-
latory cycles the luteal phase was defec-
tive, which would reduce the chance of
pregnancy. Data from a Phase II contra-
ceptive efficacy trial is under analysis.

SYSTEMIC NONHORMONAL
METHODS

Development of systemic nonhormonal
methods for women remains a difficult
area of research. Thus, projects in this area
are at early feasibility stages. In addition,
the hopes for successful development of an
immunocontraceptive for women have
diminished recently as results from pri-
mate trials by several investigators using a
variety of immunogens have been less than
encouraging.

For example, several investigators targeted
antigens of the zona pellucida (ZP), the
extracellular envelope surrounding the
egg. ZP proteins mediate the initial bind-
ing of sperm and subsequent activation
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events during fertilization. Immunization
of various female animals with ZP glyco-
proteins lead not only to blocks in fertili-
ty, but often to disturbances in cyclicity,
hormonal profiles, and folliculogenesis.
However, investigators in India conducted
immunogenicity studies in a bonnet mon-
key model using ZP1 epitopes, which did
not induce ovarian disruption but did sig-
nificantly reduce fertility in a small group
of monkeys. Other investigators focused
on in vitro methods to predict in vivo
immunogenicity in primates and the use
of oligonucleotide probes directed against
sperm antigens to disrupt sperm-egg
interactions.

Other antifertilization approaches includ-
ed the characterization of an FSH-binding
inhibitor (FSHBI) purified from ovarian
follicular fluid that acts by inhibiting
progesterone levels. About half of the
marmosets treated with an FSHBI peptide
to assess inhibition of folliculogenesis and
luteinization experienced impaired fertility.

In addition to cosponsoring some of the
projects mentioned above, CICCR has also
supported monthly methods research tar-
geting gonadotropin-releasing hormone
action, signaling pathways such as angio-
genesis, and other cytokines/growth fac-
tors that appear essential for implantation,
such as interleukin-11 and leukemia
inhibitory factor. Because the biological
processes involved in these signaling path-
ways are not well understood, it remains a
difficult area of study. It is hoped that
once an approach has proven successful,
there will be more collaborative interest
from the for-profit sector. Antifertility
studies in monkeys have been funded for
many of the leads, the results of which will
be the basis for future project decisions.
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CONRAD will continue to carry out its
mandate to better reproductive health for
all by increasing the contraceptive choices
for women and men and preventing the
spread of HIV/AIDS and other STIs. Over
the next two years, CONRAD’s top
research priorities will be:

● Systemic hormonal methods for men
that are reversible and have minimal
side effects.

● Chemical barriers that protect women
from pregnancy and/or STIs.

● Mechanical barriers for women that are
acceptable and easy to use.

● Establishing, through the CICCR pro-
gram, proof of principle for novel sys-
temic nonhormonal approaches for use
by women and men.

Key project objectives during the
next two years include:

Systemic Methods for Men

● Complete ongoing multicenter Phase I
study of T pellets in combination with
Norplant-II.

● Conduct Phase I clinical studies of a
new T microsphere formulation alone
or in combination with a long-acting
progestin.

● Collaborate with WHO on a large-
scale, multicenter efficacy study of
NET enanthate plus TU.

● Pursue additional clinical studies
involving more optimal androgen/
progestin combinations and improved
formulations.

● Continue preclinical development of
nonhormonal leads through
CONRAD’s CICCR program to estab-
lish the feasibility of clinical testing in
men.

Microbicides and Other Chemical
Barriers 

● Continue preclinical screening to 
identify new chemical vaginal contra-
ceptive leads and further characterize
compounds under development for
contraceptive efficacy trials.
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● Continue to identify safe and accept-
able anti-HIV agents for use as vagi-
nal microbicides, and to develop and
characterize effective and marketable
formulations for Phase II/III studies.

● Develop and validate in vitro and ani-
mal models for testing microbicidal
efficacy against HIV and other sexu-
ally transmitted pathogens.

● Complete studies to evaluate three
methodologies to assess spreading: a
fiber optic probe, gamma-scintigra-
phy, and MRI.

● Develop clinical research centers out-
side the United States to perform
vaginal/cervical colposcopy and STI
laboratory testing in association with
expanded safety studies of candidate
microbicides.

● Continue safety and clinical efficacy
studies with lead compounds (CS,
PSS, ACIDFORM, and C31G).

● Expand ongoing clinical studies of
the standard diaphragm plus micro-
bicides to prevent STIs in collabora-
tion with the CDC.

Mechanical Barriers

● Provide clinical safety and efficacy
documentation in support of the
FemCap PMA.

● Continue device development and
clinical testing of the PATH and
Reddy female condoms as well as the
SILCS intravaginal barrier device.

● Continue development and clinical
assessment of the BufferGel Cup.

Systemic Methods for Women

● Initiate pharmacokinetic and phar-
macodynamic studies of Lunelle™ in
disposable injection devices in sup-
port of Indo-U.S. bilateral research
efforts.

● Continue research activities for
antifertilization approaches based on
novel targets to establish proof of
concept, primarily using CICCR
funding.
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CONRAD Supported Investigators, 2000-2001

Investigator Institution Project

Rim Ben Aissa, M.D. Centre National de Acceptability of the Female Condom in Tunisia
Recherche en Sante de 
la Reproduction
TUNIS,  TUNISIA

Glenn Austin Program for Appropriate Modification of SILCS Diaphragm
Technology in Health
SEATTLE,  WA Development of a New Female Condom Using an 

Interactive Design Process: Phase II

Development of a New Female Condom Using an 
Interactive Design Process: Phase III

Luis Bahamondes, M.D. Centro de Pesquisas The Effect upon the Human Vaginal Histology of 
Materno-Infantis de the Long-Term Use of the 90-Day Injectable 
Campinas Contraceptive Depo-Provera
CAMPINAS,  BRAZIL

Kurt Barnhart, M.D., University of Pennsylvania Lea Contraceptive: Confirmation of Device Position 
MSCE Medical Center by MRI

PHILADELPHIA, PA 

Vaginal Imaging Study of Replens® and K-Y Jelly 
Using Three Imaging Techniques

Shrikant Betrabet, Ph.D. Institute for Research Development of an In Vitro Screening System for 
MUMBAI,  INDIA Progestins Developed for Therapeutic and 

Contraceptive Applications in Reproduction

William Bremner, M.D. University of Washington Effects of a Non-5α-Reducible Androgen and an 
SEATTLE,  WA Antiandrogenic Progestin in the Suppression of 

Primate Spermatogenesis Using Androgen-Based 
Robert McLachlan, M.D., Prince Henry’s Institute of Hormonal Contraception Strategies
Ph.D. Medical Research

CLAYTON, AUSTRALIA

Craig Cohen, M.D., M.P.H. University of Washington A Randomized Control Trial of the Diaphragm to 
SEATTLE,  WA Prevent Sexually Transmitted Infections

Mitchell Creinin, M.D. Magee-Womens Hospital Safety and Acceptability of FemCap with Removal 
PITTSBURGH, PA Strap

Lea Contraceptive: Colposcopy and Microbiological 
Testing

A Phase I Comparative Postcoital Testing and Safety 
Study of the SILCS Diaphragm versus the Ortho 
All-Flex Diaphragm

Horacio Croxatto, M.D. Instituto Chileno de CONRAD Collaborating Center for Clinical 
Medicina Reproductiva Research
SANTIAGO, CHILE
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George Digenis, Ph.D. University of Kentucky Development of Scintigraphic Techniques and 
LEXINGTON, KY Preliminary Studies to Noninvasively Evaluate 

the In Vivo Deposition of Vaginal Products in
Healthy Women

Vaginal Imaging Study of Replens and K-Y 
Jelly Using Three Imaging Techniques

Raina Fichorova, M.D., Brigham and Women’s  Use of Immortalized Vaginal and Endocervical 
Ph.D. Hospital Epithelial Cells for In Vitro Testing of 

BOSTON, MA Spermicides and Vaginal Microbicides

Development of In Vitro Tests for Preclinical 
Assessment of Proinflammatory Side Effects of 
Vaginal Microbicide/Spermicide Compounds

Ron Frezieres, M.S.P.H. California Family Health Comparative Research Study of the Reality®

Council Female Condom and the Modified Reddy 
LOS ANGELES,  CA Female Condom

Modified Reddy Female Condom: Evaluation 
of Safety, Acceptability, and Functional 
Performance

Comparative Research Study of the Reality 
Female Condom and Version 4 of the Reddy 
Female Condom

Bruce Fritzinger SRI International Clinical Supply Production and Support of 
MENLO PARK, CA ACIDFORM Gel

Richard Gandour, Ph.D. Virginia Polytechnic Institute Quaternary 2-Oxo and 2-Hydroxy Ammonium 
and State University Salts: Potential Spermicidal Agents with Anti-
BLACKSBURG, VA HIV Activity

David Grimes, M.D. Family Health International North America Coordinating Site of the Fertility 
RESEARCH TRIANGLE Regulation Group of the Cochrane Collaboration
PARK, NC

Satish Gupta, Ph.D. National Institute of Recombinant Nonhuman Primate Zona 
Immunology Pellucida Glycoproteins: Role in Fertilization
NEW DELHI,  INDIA and Efficacy to Regulate Fertility

David Handelsman, M.D. ANZAC Research Institute Efficacy, Safety, and Service Feasibility of an
SYDNEY, AUSTRALIA Androgen/Progestin Depot Regimen for 

Hormonal Contraception

Umashashi Hegde, Ph.D. Institute for Research in Epididymal Sperm Maturation Antigen: 
Reproduction Molecular Cloning of Epididymal Antigen and
MUMBAI,  INDIA Evaluation of Antifertility Effect of Epididymal

26 kDa Glycoprotein

Lee Henderson, Ph.D. Kensa, Inc. Development of Analytical and Solid-Phase 
ITHACA, NY Extraction Methods for Z-14 and Z-15

David Katz, Ph.D. Duke University Observation and Analysis of Intravaginal 
DURHAM, NC Spreading and Adhesion of Spermicidal/ 

Microbicidal Vehicles

Vaginal Imaging Study of Replens and K-Y 
Jelly Using Three Imaging Techniques

Jamila Kerimova, M.D. Relief International Reproductive Health Rapid Assessment Tools 
BAKU, AZERBAIJAN and Approaches for Refugees and Internally

Displaced People: An Azerbaijan Case Study

Investigation of Bacterial Vaginosis and Related 
Vaginal Conditions in Azerbaijan
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Fred Krebs, Ph.D. Penn State College of In Vitro Evaluation of Test Agents for Anti-HIV 
Medicine Activity
HERSHEY, PA

Robert Mason, Jr. Klemn Analysis Group, Inc. HIV Project Statistical Analysis Support
WASHINGTON, DC

Alvin Matsumoto, M.D. University of Washington Male Contraception: Progestin-Androgen 
SEATTLE,  WA Combinations 

Thomas Moench, M.D. ReProtect, LLC Development of the BufferGel Cup
BALTIMORE, MD

Development of Thin Wall Molding Fabrication 
Method for the BufferGel Cup

Tarala Nandedkar, Ph.D. Institute for Research in Evaluation of Antifertility Effect of FSH-Binding
Reproduction Inhibitor
MUMBAI,  INDIA

Kenrad Nelson, M.D. Johns Hopkins University Survival of HIV-1 Infected Male Blood Donors 
BALTIMORE, MD and Their Infected Partners in Northern 

Thailand

Nancy Padian, Ph.D. University of California Acceptability of Diaphragm Use in Zimbabwe
SAN FRANCISCO, CA

Jeanick Pascal, Ph.D. Multiple Peptide Systems Quality Control and Stability Testing of Acyline 
SAN DIEGO, CA Sterile Lyophilized Product

Alison Quayle, Ph.D. Brigham and Women’s Mucosal Immune Reconstitution in Women 
Hospital after Initiation of HAART
BOSTON, MA

Haleh Sangi-Haghpeykar, Baylor College of Medicine Psychosocial Predictors of Condom Use among 
Ph.D. HOUSTON, TX Injectable Contraceptive Users

Augusto Semprini, M.D. ESMAN Medical Consulting Risk of Infection with HIV-1 in Women 
s.r.l. Inseminated with Their HIV-1 Infected 
MILAN, ITALY Partner’s Processed Semen and in Children 

Conceived by this Method:  A Retrospective, 
Ongoing Study

Alfred Shihata, M.D. FemCap, Inc. FemCap’s PMA Test Completion, Preparation, 
DEL MAR, CA and Submission

Ramachandran Thirucote, SRI International Clinical Supply Production and Support 
Ph.D. MENLO PARK, CA (Vaginal Contraceptive Gel)

James Turpin, Ph.D. Southern Research Institute Evaluation of the Anti-HIV Activity of 
FREDERICK, MD Spermicides and Virucides In Vitro

Christina Wang, M.D. Harbor-UCLA Medical Comparison of the Efficacy of a Progestogen 
Center Implant (Norplant-II) in Combination with 
TORRANCE, CA Transdermal Androgen versus Transdermal 

Androgen Alone in Suppression of 
Spermatogenesis in Normal Men

Comparison of Efficacy of Suppression of 
Spermatogenesis with Progestogen Implant 
(Norplant II) and Androgen Implants (T Pellets) 
versus Androgen Implants Alone

Lourens Zaneveld, Ph.D. Rush-Presbyterian- Development and Evaluation of Novel Vaginal 
St. Luke’s Medical Center Antimicrobial Contraceptive Formulations
CHICAGO, IL
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CICCR Supported Investigators, 2000-2001

Investigator Institution Project

David Abbott, Ph.D. Wisconsin Regional Primate Effect of Pure Extract of Triptolide from
Research Center Trypterygium wilfordii on the Fertility of
MADISON, WI Male Marmoset Monkeys, Callithrix jacchus

Vichai Reutrakul, Ph.D. Mahidol University
BANGKOK, THAILAND

Frank Alvarez, M.D. PROFAMILIA Phase I Clinical Trial of the LNG Regimen:
SANTO DOMINGO, Effects of Timing of Administration Within the
DOMINICAN REPUBLIC Follicular Phase on the Leading Follicle, 

Hormone Levels, and Adverse Events

Deborah Anderson, Ph.D. Brigham and Women's The Effects of Synthetic Progestins, Mifepristone,
Hospital and Testosterone on Immune Cell Function and 
BOSTON, MA HIV Infection In Vitro

Manuel Baca, Ph.D. The Walter and Eliza Hall Discovery of Peptidic Antagonists of Leukemia
Institute of Medical Research Inhibitory Factor by Phage Display
MELBOURNE, AUSTRALIA

Eytan Barnea, M.D. BioIncept, Inc. Development of Antibodies Against
CHERRY HILL,  NJ Preimplantation Factor and Investigation of 

Their Contraceptive Potential

William Bremner, M.D., University of Washington Comparative Study on LNG Implants Plus TU
Ph.D. SEATTLE,  WA for Male Contraception in China

Er-Sheng Gao, M.D., Shanghai Institute for Planned
M.P.H. Parenthood Research

SHANGHAI,  P.R.  CHINA

William Bremner, M.D, University of Washington Assessment of Bimonthly Regimen of Injectable
Ph.D. SEATTLE,  WA TU/DMPA for Contraception on Chinese Men

Yi-Qun Gu, M.D. National Research Institute 
for Family Planning
BEIJING, P.R.  CHINA

James Catterall, Ph.D. The Population Council Structure and Function of the FSH Receptor: 
NEW YORK, NY A Potential Immunocontraceptive

Rajan Dighe, Ph.D. Indian Institute of Science
BANGALORE, INDIA

Ching-Ling Chen, Ph.D. The Population Council Expression and Functional Analysis of Novel
NEW YORK, NY Activin C Proteins in Reproductive Tissues

Han-Zheng Wang, Ph.D. Shanghai Institute for Planned
Parenthood Research
SHANGHAI,  P.R.  CHINA

C. Yan Cheng, Ph.D. The Population Council Development of Peptide-Based Male
NEW YORK, NY Contraceptives that Disrupt Adhesion of Germ 

Cells onto the Seminiferous Epithelium

C. Yan Cheng, Ph.D. The Population Council Induction of Release of Premature Germ Cells
NEW YORK, NY from Seminiferous Epithelium by Analogs of

Lonidamine
Bruno Silvestrini, M.D., Fondazione di NOOPOLIS
Ph.D. ROME, ITALY
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Austin Cooney, Ph.D. Baylor College of Medicine Multihormonal Effects of 19-nor Contraceptive 
HOUSTON, TX Synthetic Progestins: An Approach to Design 

Steroid Agonists/Antagonists with Tissue-
Specific Actions

Fernando Larrea, M.D. Instituto Nacional de la 
Nutricion Salvador Zubiran
MEXICO D.F. ,  MEXICO

Mitchell Creinin, M.D. Magee-Womens Hospital Single and Multiple Exposure Tolerance 
PITTSBURGH, PA Study of PSS Gel

Horacio Croxatto, M.D. Instituto Chileno de Contraception with an Antiprogestin-
Medicina Reproductiva Progestin Sequential Regimen: A Phase II Study 
SANTIAGO, CHILE

Phase I Clinical Trial of the LNG Regimen: 
Effects of Timing of Administration Within 
the Follicular Phase on the Leading Follicle, 
Hormone Levels, and Adverse Events

Patricia Cuasnicu, Ph.D. Instituto de Biologia y Potential Contraceptive Use of an Epididymal 
Medicina Experimental Protein
BUENOS AIRES,  ARGENTINA

Paul Primakoff, Ph.D. University of California
DAVIS,  CA

Jacqueline Darroch, Ph.D. The Alan Guttmacher Balancing Concerns: Assessing Women’s 
Institute Potential Interest in Using Microbicides
NEW YORK, NY

Bonnie Dunbar, Ph.D. Baylor College of Medicine A Primate Model to Test the Potential for a 
HOUSTON, TX Reversible Contraceptive Vaccine

Bonnie Dunbar, Ph.D. Baylor College of Medicine Identification of Human ZP Peptides 
HOUSTON, TX Involved in Sperm-Zona Interaction

Fernando Larrea, M.D. Instituto Nacional de la 
Nutricion Salvador Zubiran
MEXICO D.F. ,  MEXICO

Frank French, M.D. University of North Human Epididymal Protein Targets for Male 
Carolina Contraception
CHAPEL HILL,  NC

Ron Frezieres, M.S.P.H. California Family Health An Assessment of Penile Irritation from CS
Council
LOS ANGELES,  CA

Er-Sheng Gao, M.D., Shanghai Institute for Clinical Comparative Study on Regimens of 
M.P.H. Planned Parenthood Mifepristone Alone and in Combination 

Research with Tamoxifen for Emergency Contraception
SHANGHAI,  P.R.  CHINA

Robert E. Garfield, Ph.D. University of Texas Synergistic Effects of Mesoprogestins and 
Medical Branch Antiprogestins with iNOS and COX-2 
GALVESTON, TX Inhibitors on the Inhibition of Pregnancy

Erwin Goldberg, Ph.D. Northwestern University Immunosuppression of Fertility of Male Baboons 
EVANSTON, IL by Sperm-Specific LDH-C4 

Susan Hall, Ph.D. University of North Human Epididymal Protein Targets for Male 
Carolina Contraception
CHAPEL HILL,  NC

A. Jagannadha Rao, Ph.D. Indian Institute of Science
BANGALORE, INDIA



Matthew Hardy, Ph.D. The Population Council Suppression of the Pituitary-Gonadal Axis in
NEW YORK, NY the Primate by a Synthetic Androgen, 7α-

methyl-19-nortestosterone, Alone and in 
Combination with Estradiol

A. Jagannadha Rao, Ph.D. Indian Institute of Science
BANGALORE, INDIA

Umashashi Hegde, Ph.D. Institute for Research Epididymal Sperm Maturation Antigen: 
in Reproduction Molecular Cloning of Epididymal Antigen 
MUMBAI,  INDIA and Evaluation of Antifertility Effect of 

Epididymal 26 kDa Glycoprotein

John Herr, Ph.D. University of Virginia Formulation and Testing of a Native S19 
CHARLOTTESVILLE,  VA Monoclonal Antibody/Novasome® Spermicidal 

Cream

John Herr, Ph.D. University of Virginia Human Testicular Soluble Adenylyl Cyclase as a 
CHARLOTTESVILLE,  VA Target for Contraception

Vrinda Vijay Khole, Ph.D. Institute for Research 
in Reproduction
MUMBAI,  INDIA

John Herr, Ph.D. University of Virginia Isolation and Characterization of Genes 
CHARLOTTESVILLE,  VA Encoding Sperm Surface Antigens by Screening 

Human Testis Expression cDNA Library: 
Identification of a Candidate Molecule(s) for 
Development of a Contraceptive Vaccine

Anil Suri, Ph.D. National Institute of 
Immunology
NEW DELHI,  INDIA

Joan Hunt, Ph.D. University of Kansas Paan-AG as a Contraceptive Target in Baboons
Medical Center
KANSAS CITY, KS

Joan Hunt, Ph.D. University of Kansas Biochemical and Molecular Characterization 
Medical Center of an HLA-G-like Gene Expressed in Baboon 
KANSAS CITY, KS (Papio anubis) Placentas

Jason Mwenda, Ph.D. Institute for Primate 
Research
NAIROBI,  KENYA

Fred Krebs, Ph.D. Penn State College of In Vitro Evaluation of Test Agents for Anti-HIV 
Medicine Activity - Preliminary Study
HERSHEY, PA

Yi-Xun Liu, M.D. Chinese Academy of A Chicken II Gonadotropin Releasing Hormone 
Sciences Analog as a Lutolytic, Menses-Inducing Agent 
BEIJING, P.R.  CHINA or a Postcoital Contraceptive

Robert McLachlan, M.D., Prince Henry’s Institute Serum Gonadotropin Levels During Male 
Ph.D. of Medical Research Hormonal Contraception: Relevance of the 

CLAYTON, AUSTRALIA Degree of Gonadotropin Suppression to 
Azoo- versus Oligospermic Responses

Cristina Meriggiola, M.D. University of Bologna Effects of a Sequential Regimen of CPA and TU 
BOLOGNA, ITALY Followed by Lower-Dose CPA and TU in 

Normal Men
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Dolores Mruk, Ph.D. The Population Council Design, Characterization, and Development of 
NEW YORK, NY Novel Glutathione Analogs as Contraceptives

Chandrima Shaha, Ph.D. National Institute of 
Immunology
NEW DELHI,  INDIA

Peter Mwethera, Ph.D. Institute of Primate Male Contraception: Analysis of a Novel 
Research Protease Inhibitor Protein, Eppin, in Baboons
NAIROBI,  KENYA

Tarala Nandedkar, Ph.D. Institute for Research in Evaluation of Antifertility Effect of FSH-
Reproduction Binding Inhibitor
MUMBAI,  INDIA

James Overstreet, Ph.D. California Regional Immuno-Neutralization of Leukemia Inhibitory 
Primate Research Center Factor as an Anti-Implantation Strategy
DAVIS,  CA

Paul Primikoff, Ph.D. University of California, Potential Contraceptive Use of an Epididymal 
DAVIS,  CA Protein

Lorraine Robb, M.B.B.S., Walter and Eliza Hall Investigation in the Role of Interleukin-11 in 
Ph.D. Institute for Medical Human Female Fertility

Research
MELBOURNE, AUSTRALIA

Lois Salamonsen, Ph.D. Prince Henry’s Institute Investigation in the Role of Interleukin-11 in 
of Medical Research Human Female Fertility
CLAYTON, AUSTRALIA

Gerald Schatten, Ph.D. Magee-Womens Health Acrosome Biogenesis as a Target for 
Corporation Contraception
PITTSBURGH, PA

Ricardo Moreno, Ph.D. Instituto Chileno de 
Medicina Reproductiva
SANTIAGO, CHILE

Gerald Schatten, Ph.D. Oregon Regional Primate Disintegrin-Integrin Involvements During 
Research Center Sperm-Oocyte Binding in Primates: A Novel 
BEAVERTON, OR Binding Site for Designing Contraceptive 

Strategies

Horacio Croxatto, M.D. Instituto Chileno de 
Medicina Reproductiva
SANTIAGO, CHILE

Er-Sheng Gao, M.D., Shanghai Institute for 
M.P.H. Planned Parenthood

Research
SHANGHAI,  P.R.  CHINA

Jaysaree Sengupta, Ph.D. All India Institute of Effect of Fumagillin and Magainins on 
Debabrata Ghosh, Ph.D. Medical Sciences Blastocyst Implantation in the Rhesus Monkey

NEW DELHI,  INDIA

James Overstreet, M.D., University of California
Ph.D. DAVIS,  CA

Robin Shattock, Ph.D. St. George’s Hospital Testing of Two CONRAD Agents in an In Vitro
Medical School Explant Model of HIV Transmission
LONDON, UNITED KINGDOM
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Theresa Siler-Khodr, Ph.D. Center for Investigation Gonadotropin-Releasing Hormone Analogs as a 
of Cell Regulation and Luteolytic, Menses-Inducing Agent or a 
Replication Postcoital Contraceptive 
SAN ANTONIO, TX

Ronald Swerdloff, M.D., Harbor-UCLA Medical Comparison of Efficacy of Suppression of 
Ph.D. Center Spermatogenesis with Progestogen Implant 

TORRANCE, CA (Norplant-II) and Androgen Implants (T Pellets) 
versus Androgen Implants Alone in Asian and 
Non-Asian Men

Siamak Tabibzadeh, Ph.D. North Shore University Effect of ebaf in Implantation and on Blastocyst
Hospital
MANHASSET,  NY

Nongnuj Tanphaichitr, Ottowa Health Research Potential Use of Arylsulfatase-A as 
Ph.D. Institute Nonhormonal Contraceptives

OTTAWA, CANADA

Catherine Thaler, Ph.D. University of Central Florida Synthetic Oligonucleotide Probes with 
ORLANDO, FL Contraceptive Potential

Patricia Totten, Ph.D. Harbor View Medical Center Testing of Four CICCR Agents for In Vitro
Infectious Diseases Activity Against Haemophilus ducreyi
SEATTLE,  WA

Wayne Way Chemir/Polytech Stability Monitoring of PSS Clinical Supplies
Laboratories
MARYLAND HEIGHTS,  MO

Zengming Yang, Ph.D. Northeast Agricultural Effects of Systemic Administration of Anti-
University Leukemia Inhibitory Factor Antibody and 
HARBIN, P.R.  CHINA Thalidomide on Monkey Implantation

Lourens Zaneveld, Ph.D. Rush-Presbyterian- Biological Tests with CONRAD Compounds
St. Luke's Medical Center Pre-New Drug Application (NDA) 
CHICAGO, IL Development of CS as a Contraceptive

Antimicrobial Product

Vaginal Anti-HIV Screening Model for 
Antimicrobial Formulations: Method 
Development

Chemical Synthesis of 
Polymethylenehydroquinone Sulfonate 

Pre-NDA Development of PSS as an 
Antimicrobial Contraceptive

Yong-Lian Zhang State Key Laboratory The Cloning of Two Rat Epididymis-Specific 
of Molecular Biology Novel mRNAs (Bin-1b &Bin-2a) and Their 
SHANGHAI,  P.R.  CHINA Potential Roles in Sperm Maturation
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GMP Supported Investigators, 2000-2001

Investigator Institution Project

Lois Allen, Ph.D. Southern Microbiology In Vitro Evaluation of Test Agents of Anti-HIV 
Associates, LLC Activity
BESSEMER, AL

Aliana Amaral, M.D. Centro de Pesquisas Postcoital Testing and Vaginal Ecology After Use of a 
Materno-Infantis Bioadhesive Acid Buffering Gel (ACIDFORM) and a 
de Campinas 2% Nonoxynol-9 Product
CAMPINAS,  BRAZIL

Kurt Barnhart, M.D., University of Pennsylvania Single and Multiple Exposure Tolerance Study of 
M.S.C.E. Medical Center Three Concentrations of C31G: Once- and Twice-

PHILADELPHIA, PA Daily Exposure

A Phase I Comparative Postcoital Testing and Safety 
Study of Three Concentrations of C31G

Vaginal Imaging Study of 2.5 ml CS versus 3.5 ml CS

Richard Bax, M.D. Biosyn, Inc. Development of UC-781 as a Vaginal Microbicide 
HUNTINGTON VALLEY, for Prevention of HIV Transmission
PA

Mitchell Creinin, M.D. Magee-Womens Hospital Single and Multiple Exposure Tolerance Study of 
PITTSBURGH, PA Three Concentrations of C31G: Once- and Twice-

Daily Exposure

A Phase I Comparative Postcoital Testing and Safety 
Study of Three Concentrations of C31G

Ron Frezieres, M.S.P.H. California Family Health Male Tolerance Study of BufferGel Following 
Council Multiple Topical Exposures
LOS ANGELES,  CA

Male Tolerance Study of C31G Following Multiple 
Topical Exposures

Sanjay Garg, Ph.D. National Institute of Bioadhesion and Retention Properties of CS, PSS, 
Pharmaceutical Education and ACIDFORM Formulations: Method 
and Research Development and Validation
PUNJAB, INDIA

Jerry Gromelski, Ph.D. MDS Pharma Services Absorption Studies of Napthyl Urea Derivative 
MONTREAL,  CANADA in the Rat

Ellen Hardy, Ph.D. Centro de Pesquisas Evaluation of Women's Experience with the Use of 
Materno-Infantis de Different Vaginal Formulations: Pilot Study
Campinas
CAMPINAS,  BRAZIL

Polly Harrison, Ph.D. Alliance for Microbicide Alliance for Microbicide Development: Program of 
Development Work 2001-2003
SILVER SPRING, MD

James Ivett, Ph.D. Covance Laboratories Inc. Pre-NDA Toxicology Studies for CS
PHILADELPHIA, PA

John Lewicki, Ph.D. Osel, Inc. Prevention of Vaginal HIV Transmission by 
SANTA CLARA, CA Engineered Lactobacilli

Helen Parish, M.S., C.I.H. SRI International Analytical Method and Formulation Development 
MENLO PARK, CA for Sodium Cellulose Sulfate
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Alfred Poindexter, M.D. Advances in Health, Inc. Male Tolerance Study of PRO 2000/5 Gel (P) 
HOUSTON, TX Following Multiple Topical Exposures

Albert Profy, Ph.D. Interneuron Nonclinical Toxicity Evaluation of PRO 2000 Gel
Pharmaceuticals, Inc.
LEXINGTON, MA

Rusty Rush Springborn Laboratories, Long-Term Toxicology Studies of CS
Inc.
SPENCERVILLE,  OH

Danny Schust, M.D. Brigham and Women’s Testing Vaginal Microbicide Formulations for 
Hospital Lymphocyte Activation and Viability
BOSTON, MA

Jose Simoes, M.D., Ph.D. Centro de Pesquisas Comparison Between ACIDFORM and 
Materno-Infantis Metronidazole for the Treatment of Bacterial 
de Campinas Vaginosis: A Pilot Clinical Trial
CAMPINAS,  BRAZIL

Eric Smart Organichem Corporation Manufacture of Sodium Cellulose Sulfate
RENSSELAER, NJ

James Turpin, Ph.D. Southern Research Institute In Vitro Evaluation of Test Agents for Anti-HIV 
BIRMINGHAM, AL Activity:  Preliminary Study 

Secondary Evaluation of Anti-HIV Activity In Vitro

Kyle Vanderlick, Ph.D. Princeton University, Boosting and Targeting the Action of Surface-Active 
PRINCETON, NJ Microbicides

Donald Waller, Ph.D. University of Illinois Establishment of a Center for Microbicide Research 
CHICAGO, IL in India
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GLOSSARY OF ABBREVIATIONS

AEG acidic epididymal glycoprotein
BV bacterial vaginosis
CDC Centers for Disease Control and Prevention
CICCR Consortium for Industrial Collaboration in Contraceptive Research
CPA cyproterone acetate
CS cellulose sulfate
DMPA depot medroxyprogesterone acetate
FDA Food and Drug Administration
FHI Family Health International
FSH follicle stimulating hormone
FSHBI FSH-binding inhibitor
GMP Global Microbicide Project
GST glutathione S-transferase
HAART highly active antiretroviral therapy
HDL high density lipoprotein
HGS Human Genome Sciences
ITM Institute of Tropical Medicine
IWGM International Working Group on Microbicides
LNG levonorgestrel
MPA medroxyprogesterone acetate
MRI magnetic resonance imaging
N-9 nonoxynol-9
NDA New Drug Application
NET norethisterone
NIAID National Institute of Allergy and Infectious Diseases
NICHD National Institute of Child Health and Human Development
PATH Program for Appropriate Technology in Health
PMA Premarketing Approval
PSS polystyrene sulfonate
SAC soluble adenylyl cyclase
STIs sexually transmitted infections
T testosterone
TE testosterone enanthate
TU testosterone undecanoate
UNAIDS Joint United Nations Programme on HIV/AIDS
USAID U.S. Agency for International Development
WHO World Health Organization
ZP zona pellucida
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