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CME Accreditation

Statement of Need:  Continuing research into present and future methods of birth
control makes it important for clinicians to stay informed about the most up-to-date
findings concerning all forms of contraception.  Clinicians involved in reproductive
health care need to understand the factors driving research into female-controlled
microbicides to prevent the spread of sexually transmitted diseases (STDs), particularly
HIV transmission.  They also need to understand the characteristics of an ideal topical
microbicidal formulation and potential products currently under investigation.  
Reproductive health care providers need information on future barrier methods of 
contraception that may become available in the United States within the next several
years.  They also should understand the potential for latex allergy among those using 
the latex condom or diaphragm and among health care workers who frequently use
latex gloves or other latex-containing products.

Goal:  The broad mission of the Editorial Board for The Contraception Report is to develop
patient education and professional communications that address the benefits and risks
of contraceptives, as well as other reproductive health-related issues, in a scientifically
balanced manner.

Educational Objectives:  After reading this monograph, participants will be able to:
1)  state three important characteristics of the base compound of a microbicide;
2)  identify one aspect of the vaginal environment that influences infectivity and 

may help researchers develop effective topical microbicides;
3)  describe one mechanism of action by which Lactobacillus species of bacteria 

may help ward off infection with STD pathogens; 
4)  name two compounds being studied for use as topical microbicides;
5)  explain the rationale behind the composition of the gel contained in the 

Protectaid®* sponge; 
6)  describe the way in which the Femcap® conforms to a woman’s anatomy to 

improve the cervical seal; and,
7)  identify one way in which Lea’s Shield® differs from previous cervical caps.

Educational Method:  The information is presented in a monograph, and the reader’s
knowledge is tested by the CME quiz.

Evaluation:  A course evaluation form will provide participants with the opportunity
to review the content of the monograph, to identify future educational needs, and to
comment on any perceived commercial or promotional bias in the presentation.

Evaluation Instrument:  The 10-question multiple-choice CME quiz is used as the
evaluation instrument.

Intended or Target Audience:  This monograph is intended for obstetricians and
gynecologists, family physicians, pediatricians, adolescent medicine specialists, nurse
practitioners, nurse midwives and others involved in reproductive health care.

Certifying Institution:  Dannemiller Memorial Educational Foundation is accredited
by the Accreditation Council for Continuing Medical Education to sponsor Continuing
Medical Education for physicians.  

Dannemiller Memorial Educational Foundation designates this continuing medical
education activity for 1 credit hour in Category 1 of the Physician’s Recognition Award
of the American Medical Association.  

This CME activity was planned and produced in accordance with the ACCME Essentials.

*Brand names are used for identification purposes only and do not imply endorsement.
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Dear Colleague:

In July 1996, U.S. Secretary of Health and Human Services, Donna E. Shalala, announced
increased government funding for HIV prevention initiatives investigating topical microbicides.
These initiatives will be conducted by the Centers for Disease Control and Prevention and
branches of the National Institutes of Health.  The urgency for funding comes as the threat of
HIV and other sexually transmitted diseases (STDs) demands more female-controlled options 
for women to protect themselves.

One major goal is to find microbicidal products that may or may not also exhibit spermicidal
properties.  Topical microbicide research holds promise but is still in its early stages.  A second
goal is to find female barrier methods that may not act by themselves to prevent STDs, but
could be used in conjunction with a spermicide and/or microbicide.  This issue of The Contra-
ception Report highlights recent research into the development of microbicides.  We also provide
information on the current status of three female barrier methods that may be available to
American women in the next several years — one sponge containing a potentially microbicidal
and spermicidal gel, and two new variations on the currently available cervical cap.

In addition, we look at the potential for latex allergy — both among your patients using
condoms or the diaphragm and also among health care workers.  The Patient Update provides
your patients with information concerning latex allergy and polyurethane condom alternatives.

We hope you find this information useful in your practice.

Sincerely yours,

David A. Grimes, MD
Executive Editor

The
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INTRODUCTION
Sexually transmitted diseases (STDs)

threaten public health.  Women and their
infants primarily suffer the consequences
of untreated infections, which include
pelvic inflammatory disease, infertility,
spontaneous abortion, stillbirth and
cervical cancer.  According to the World
Health Organization, approximately 125
million new cases of major bacterial and
viral STDs occur per year worldwide.1
About 14 million occur in the United
States.  Extensive research also indicates
that the presence of other STDs, both
ulcerative and nonulcerative, facilitate
transmission of the human immuno-
deficiency virus (HIV).2

HIV infection emerged as a leading
cause of death during the 1980s.3
Women, especially minority women, face
a growing risk of infection.4,5 In 1994,
mortality attributable to HIV infection
became the third leading cause of death
among women aged 25 to 44 years
(Figure 1).3 In addition, heterosexual
vaginal intercourse is the most rapidly
increasing mode of HIV transmission.4,5

The threat of HIV, in particular, has
created an urgency to find STD prevention
methods women control and can use
independently of their partners.6,7

This issue of The Contraception
Report focuses on potential physical and
chemical barrier methods to prevent STDs.
The first article presents an update of
current research into the development of
topical microbicides. The second gives 
an overview of new mechanical barrier
methods of contraception that may come
to the U.S. market within the next few
years.  Some of these are available in
other countries, but have yet to be
approved by the United States Food 
and Drug Administration (FDA).  

RESEARCH INITIATIVES
In response to the growing threat

of HIV, the government has increased
funding for contraceptive research
and development initiatives.  National
funding levels reflect the government’s

commitment to find appropriate STD
prevention products.  During the 
11th International Conference on
AIDS in July 1996 (Vancouver, British
Columbia, Canada), U.S. Secretary of
Health and Human Services, Donna 
E. Shalala, defined the topical micro-
bicide prevention initiative.8 Under
this plan, the National Institutes of
Health (NIH) and the Centers for
Disease Control and Prevention (CDC)
will spend about $100 million in
microbicide research over the next 
5 years.  In fiscal year 1997, the NIH 
is slated to spend $25 million, while
the CDC will spend about $4 million.

One part of the initiative consists
of a multi-site contraceptive clinical
network.  The network, established 
by the National Institute for Child
Health and Human Development
(NICHD), will conduct research on

microbicides, male condoms, female
devices and new contraceptive drugs.9
The network’s primary objective is 
to carry out clinical trials that will 
be necessary for FDA approval.  The
NICHD selected sites that had experi-
ence in conducting studies with the
goal of getting products to trial and
market quickly.  Among the first of its
projects — a clinical trial comparing
latex and nonlatex male condoms.
Investigators expect the trial to 
take about 2 years and include 800
couples followed for 7 months.  

Other Institutes of NIH also are
developing topical microbicides.
Microbicides kill or inactivate STD
organisms, including HIV, but 
may or may not act additionally as
spermicides.10,11 Once identified,
scientists plan to formulate topical
microbicides from these substances.

The Search for Microbicides to Prevent STDs

4

Source: Centers for Disease Control and Prevention (see reference 6).
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Death Rates* from Leading Causes of Death Among Women 
Aged 25-44 Years, by Year — United States, 1982-1994†

* Per 100,000 population
† National vital statistics based on underlying cause of death, using final data for 

1982-1992 and provisional data for 1993-1994. 



These formulations will function as
chemical barriers and effectively block
infection either by directly killing or
inactivating these organisms or by
inhibiting their attachment to vaginal
epithelial cells.

RESEARCH GOALS
The National Institute of Allergy

and Infectious Diseases (NIAID) is
sponsoring several research projects
on topical microbicides.12 Penelope
Hitchcock, MD, Chief of the STD
branch of the NIAID, spoke to 
The Contraception Report about the 
organization’s current research goals.
“The primary goal is to develop
topical microbicides for vaginal use
that would prevent STDs and HIV,”
she said.  “However, in order to
accomplish our objectives, we will
need to have more than one kind of
product.  Our long-term goal is to
have two classes of products.  One
class would not be inherently sperm-
icidal, but would prevent infection.
An additional class of compounds
would be contraceptive as well as 
antiinfective.”

Currently, no options allow women
to prevent disease while simultane-
ously preserving fertility.10 This is
unfortunate since sexually active
women, except for those in mutually
monogamous disease-free relation-
ships, consistently need to prevent
infection.  In contrast, a woman’s
desire to prevent pregnancy varies
throughout her life.  “Clearly there 
is a need for products that would 
not have spermicidal properties,”
explained Dr. Hitchcock.

In order to accomplish its goals, the
NIAID has implemented a multidimen-
sional strategy.  The approach involves
research, product development and
clinical evaluation, including behav-
ioral research, noted Dr. Hitchcock.
“Current research focuses on the
development of topical microbicides
that would be used as prophylaxis to
prevent infection.  These products
would be placed in the vagina prior to
sex and act to block the entry of the
infectious agent or virus into cells.  

“However, we also recognize the
need for a postcoital microbicide
primarily because of the problem of
nonconsensual sex.  It may be possible
to interfere with another step in the
infection process and thereby abort
the infection.  Understanding and
targeting a subsequent step in the
infection process, not just the organ-
ism’s initial entry into epithelial cells,
might allow us to develop products
that could be used postcoitally to
prevent infection.  Unfortunately, at
this point, it isn’t clear whether we
will be able to develop such a product.
Although there are some promising
candidates, it is unlikely that one
would be available anytime soon.

“Our priority is to evaluate existing
spermicidal products for safety and
effectiveness when used as microbi-
cides.  We must also determine their
parameters of use, including the
appropriate dose and frequency with
which they should be used in order to
be most effective.  These products will
not represent the end of our search
for microbicides.  They do, however,
represent a class of products that may
be available relatively soon.”  

In terms of novel microbicides, Dr.
Hitchcock urges caution in predicting
their future availability.  “A few years
ago we made several predictions about
vaccine development and they turned
out to be inaccurate.  In order to
accomplish our goals at the NIAID, 
we need to focus on strategies, rather
than trying to project the outcome.”

THE CHALLENGES
Although several organizations are

working on microbicide development,
important research challenges remain.
“One of the challenges in developing
microbicides is getting enough
funding,” said Christiana Coggins,
MPH, in an interview for this article.
Ms. Coggins is a Staff Associate at the
Population Council in New York who
has worked in the area of developing
female-controlled barrier methods to
prevent HIV.13 “In general, companies
have been reluctant to get involved 
in and fund microbicide research for
several reasons.  One reason has to do
with the perception that microbicides
may have marginal profitability.

Another reason is the concern about
litigation.  Companies are under-
standably cautious of any product
that must claim protection from a
fatal disease because of potential law-
suits.  As a result, most of the current
front-line development resides
primarily in the nonprofit sector.”

Many compounds have been shown
in vitro to have antimicrobial proper-
ties.  Several of these substances are
currently being explored as potential
topical microbicides.  Unfortunately,
the properties that make microbicidal
agents effective against a broad range
of STD pathogens may also disrupt
the normal conditions in the vaginal
environment.7,14 Damage to vaginal
epithelial cells or disruption of the
normal flora may increase the risk of
infection.  Thus, part of the challenge
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“Current research focuses on the
development of topical microbicides 
that would be used as prophylaxis to
prevent infection.  These products would
be placed in the vagina prior to sex and
act to block the entry of the infectious
agent or virus into cells.” 

— Penelope Hitchcock, MD



in developing microbicidal products
lies in the need to develop products
with a high efficacy but low toxicity
profile.7,10,11,14

Another related challenge concerns
the need for more precise understand-
ing of how HIV is transmitted during

vaginal sexual activity.10 It is not
fully understood, for example, how
frequently infection occurs via an
intact versus a nonintact genital 
tract epithelium.  Nor is it clear 
where infection occurs (whether
vagina, cervix, urethra, vulva, or a
combination) or whether the type of
epithelium is important.  In addition,
no one is sure whether cell-free virus
or HIV-carrying mononuclear cells are
primarily responsible for transmission. 

COMPOSITION OF MICROBICIDES
Like spermicides, microbicidal

products consist of two components:
a base compound and the active
microbicidal ingredient(s).14 The base
compound, also known as the vehicle,
has an important function.  Ideally,
the base should evenly disperse the
active ingredients throughout the
vagina to ensure maximum efficacy.
A variety of vehicles can be used
including cream, foam, tablets, film,
gel, suppositories and ointments.

Some currently available vehicles
have limitations.  For example, how
fast and evenly tablets, film and sup-
positories dissolve depends in part
upon the amount of vaginal fluid
present.1 In addition, the products
may not coat the vaginal epithelium
evenly, may be messy or require the
use of an applicator or fingers for

insertion.  “The delivery system is
likely to have a major impact on its
acceptability to the user.  New pro-
ducts should be available in multiple
formulations and will most likely 
fit into one of these categories,”
suggested Dr. Hitchcock.

An effective base has several
important characteristics.14 “It must
be nontoxic and safe.  It must also
preserve the activity of the ingredient
that causes the product to be effective
in preventing infection and/or preg-
nancy,” explained Dr. Hitchcock.  The
formulation should also remain in
place for prolonged periods of time,
providing long-acting protection,
including during intercourse.14 It
should keep the vaginal environment
at an acidic pH, particularly in the
presence of semen.9

Finally, developers must consider
the formulation’s physical character-
istics.1,14 “A topical microbicide
should be colorless, odorless and
remain in the vagina in order for users
to find it acceptable.  Microbicides
must also be safe for frequent use by
both men and women.  Ideally, they
should be invisible, inexpensive and
innocuous,” said Dr. Hitchcock.  

Several new substances hold pro-
mise as base compounds.  A review 
of the subject by Nancy Alexander,
PhD, Chief of the Contraceptive
Development Branch in the Center
for Population Research at the NICHD,
explains, “Compounds that are hydro-
gels or have bioadhesive capabilities
are now thought to have the greatest
potential for new vaginal products.
Hydrogels are cross-linked polymers

that swell but do not dissolve.  Muco-
adhesion involves an intimate contact
between an adhesive surface and a
mucosal surface.  It is dependent
upon a moist mucosal membrane and
hydration and swelling of the adhesive
polymer. … Polymers that show a
high degree of hydration are desirable
because they give greater flexibility in
the dosage form.”1

Vaginal Ecology
Understanding the anatomy 

and ecology of the healthy vagina 
is key to developing effective micro-
bicides.15,16 For example, the normal
flora of the healthy vagina and its
acidic pH play important roles in
preventing infection.7,16 Maintenance
of the endogenous vaginal pH reduces
its infectivity with many viruses and
bacteria, including HIV-infected
lymphocytes.17

Several factors, however, may
adversely affect the vaginal environ-
ment.15 Biologic processes, such as
the use of medications (eg, steroids) or
the presence of a disease (eg, diabetes),
may interfere with the vaginal balance.
In addition to biologic influences, a
barrier contraceptive and/or spermi-
cide and douching can disrupt the
normal vaginal ecology.

Intercourse also causes a temporary
shift in pH due to the strong alkalin-
ity of semen.1,15 The presence of an
alkaline or neutral pH in the vagina
increases the risk of infection, includ-
ing STDs.  Vaginal microbicides that
would restore the normal flora or
function as a buffer, helping to main-
tain an acid pH, could potentially
reduce the risk of infection.

Potential Microbicides
Existing Products

Several different substances are
being examined to determine their
potential as microbicidal agents.
Some of these microbicidal compounds
include detergents, chemicals, carbo-
hydrates, proteins, and bacteria.13,14

However, it is unlikely that any
novel microbicidal product will be
ready for introduction by the end 
of the decade.13
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“Consequently, our highest priority for clinical research is 
to determine whether existing spermicidal products reliably

protect against HIV. … Enhancements of some detergents that
are already available for use as intravaginal contraceptive

agents, such as the spermicide nonoxynol-9 (N-9), could 
result in viable microbicides within 3 years.”

— Christiana Coggins, MPH



“Consequently, our highest priority
for clinical research is to determine
whether existing spermicidal products
reliably protect against HIV,” explained
Ms. Coggins.13 “Enhancements of
some detergents that are already
available for use as intravaginal 
contraceptive agents, such as the
spermicide nonoxynol-9 (N-9), could
result in viable microbicides within 
3 years,” suggested Ms. Coggins.
Some laboratory and clinical research
suggests that N-9 may be effective in
preventing HIV infection,18 but other
data indicate the detergent effect of
N-9 may disrupt vaginal epithelium
and possibly increase the risk of
HIV.19,20 Researchers speculate that
high doses or frequency of use by
study participants (most of whom
were prostitutes using the product
many times a day) may explain the
increased risk of vaginal inflammation
associated with N-9 use.13,14,21 Thus,
delineation of the proper dose and
frequency of use may make the sperm-
icide more effective at preventing HIV.
It may also be that placing N-9 in an
alternative base compound or combi-
ning it with other spermicidal and/or
microbicidal ingredients would result
in a viable microbicide.  According to
Ms. Coggins, a large NIAID-sponsored
clinical trial is being conducted by
Family Health International (FHI) in
Cameroon to evaluate the efficacy 
of a vaginal film containing N-9 in
blocking HIV.  The trial is looking at
high frequency use of N-9 among
commercial sex workers.

Novel bases for delivery of N-9
Two potential products may provide

improved ways to deliver appropriate
doses of N-9.  One product, TRIAD,
under investigation at the University
of Kentucky in Lexington, combines
three methods of delivery to help pro-
long duration of action.1 Slow-releasing
pellets, intermediate-releasing gran-
ules and a fast-releasing compound
are mixed together in one formulation
designed for sustained release.  Another
product, Contraceptive Gel, is a lipid
that changes to a gel upon contact
with vaginal secretions.1 Preliminary
data suggest the product physically

and chemically blocks sperm within
minutes of application.

NOVEL PRODUCTS

Lactobacilli
The bacteria lactobacilli, which are

present in the normal vaginal milieu
of most women, may help prevent the
spread of infections.16 Researchers
believe that lactobacilli play an impor-
tant role in maintaining a healthy
vaginal environment.  These bacteria
are the most prevalent (and often 
the most numerous) organisms in a
healthy vagina.  They may function as
antimicrobial agents by secreting lactic
acid (and helping to maintain a low
vaginal pH), or by secreting hydrogen
peroxide or other substances.

NIAID is sponsoring research at 
the University of Pittsburgh (with
Chrisope Technologies) to investigate
the potential safety and efficacy of
microbicides containing lactobacilli.12,13

According to Dr. Hitchcock, the pur-
pose of the clinical study is to enhance
the protective mechanisms of the
healthy vagina by making sure that
these bacteria are present in adequate

numbers.  “By delivering Lactobacillus
crispatus in the form of suppositories,
we may be able to protect women to
some extent by ensuring that the
normal flora are in place and produc-
ing the antiviral and antibacterial
substances they normally secrete.  Our
strategy will be to enhance natural
defenses, thereby making it much
more difficult to acquire STD and HIV
infections,” stated Dr. Hitchcock.  

“Research in the United States and
Africa supports the hypothesis that
Lactobacillus species are a key com-
ponent to the prevention of infection.

The degree and spectrum of protection,
however, remain unclear.  While much
ambiguity remains regarding the
mechanism of transmission of STDs
and HIV,” Dr. Hitchcock said, “there’s
good evidence to suggest that gonor-
rhea, bacterial vaginosis, and HIV risk
may be dramatically reduced in the
presence of healthy lactobacilli.  We
know that HIV, in particular, is very
difficult to transmit unless factors are
present that compromise natural
defenses.  Therefore, when we deliver
a microbicide, it is critical that we not
destroy the lactobacilli.”  

Acidic Buffers
Acidic buffers, or buffer gels, are

compounds with potential microbici-
dal applicability.  Buffer gels work by
lowering or maintaining natural pH
levels in the vagina, thereby inhibiting
STD pathogens.14 They offer several
benefits.  Buffer gels are odorless, color-
less, and inexpensive.  In addition,
they have no effect on lactobacilli.22

NIAID and NICHD are sponsoring
preliminary trials of one such product
(ReProtect) in association with FHI
and Johns Hopkins University. 

Synthetic Protegrins
Protegrins are naturally occurring

proteins found in white blood cells
that disrupt and inactivate enveloped
viruses.12 A 4-year NIAID-funded
topical microbicide program project
has been established at the University
of California at Los Angeles to study
their effects.  “Several types of synthetic
protegrins are being explored for their
potential microbicidal properties,”
according to Robert Lehrer, the
project’s lead investigator.  “The
protegrins are capable of recognizing 
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Acidic buffers, or buffer gels, are compounds with 
potential microbicidal applicability.  Buffer gels work by

lowering or maintaining natural pH levels in the 
vagina, thereby inhibiting STD pathogens. 



a variety of STD pathogens, including
HIV, and irreversibly inactivating
them.  The precise mechanism 
of action is not fully understood; 
however, in the case of gonorrhea, 
the protegrin attaches to and attacks
the cell surface.”

Sulfated Polysaccharides
Sulfated polysaccharides (carbohy-

drates) also hold promise as potential
microbicides.1,14,23 One of the most
promising polysaccharides is iota car-
rageenan, derived from red seaweed.
This polysaccharide, an FDA-approved
food additive, forms a natural gel.
Laboratory evaluations indicate the
product works by blocking the attach-
ment of HIV-1-infected lymphocytes
to epithelia.  One advantage of this
product is that it is not spermicidal.

N-docosanol
A product being explored for

treatment as topical therapy for
herpes simplex virus (HSV) infec-
tions may also become a topical
microbicide.1,13 N-docosanol is an
alcohol capable of blocking some
enveloped viruses.  In a preliminary
study, the compound protected 
five of six monkeys exposed to the
simian immunodeficiency virus.24

C31G
C31G is a combination of two

surfactants.  Its mechanism of action
is similar to other detergents such as
N-9, octoxynol-9 and benzalkonium
chloride.  Originally investigated for
use as a mouthwash, the product has
both spermicidal and microbicidal
properties.  According to one review,
“Unlike nonoxynol-9, C31G diffuses
into cervical mucus.  C31G has a
broad spectrum of antimicrobial
activity against both gram-positive
and gram-negative bacteria, as well as
fungi, yeasts, molds, and enveloped
viruses, including HIV and HSV.”1

Squalamine
Squalamine is an aminosterol

antibiotic, which scientists first
isolated from the shark.13 Labora-
tory data indicate that squalamine
“inhibits the sodium-hydrogen
exchange on the cell surface, which

stops cell growth.  Studies indicate
that the compound is effective
against N. gonorrhoeae, chlamydia,
HIV and HSV.  It appears to have a
prolonged duration of activity and 
is well tolerated.”1

B69
The substance B69, a modified

protein found in the dairy product
whey, is another possible micro-
bicide.  It has been shown to block
HIV transmission in human cell test
tube trials without affecting sperm.22

Plant Extracts
Some plant extracts with sperm-

icidal effects may also qualify as
microbicidal.10,11 Neem seed extract
(Praneem) comes from the seeds of a
tropical plant and research suggests it
demonstrates antiviral, antibacterial,
and antifungal activity.14,25 Two
problems occurred among users in
early human safety trials:  users found
the product’s odor unacceptable and
the products took too long to dissolve
in the vagina.22 Phase II trials are
being conducted in India with new
formulations designed to address
these concerns.

ACCEPTABILITY
User acceptability remains critical

for the efficacy of any contraceptive
or microbicide.  With this under-
standing, the Population Council has
initiated user acceptability research.
“It is our hope that we can use the
findings to make a microbicide that
will be better accepted and more
likely to be used,” explained Ms.
Coggins.  “To date, we have found
that there’s a tremendous amount 
of variability among sites and age
groups in terms of preference of the
type of vehicle.  Cultural differences
appear to be a key influencer of
preference as well.  Based on these
findings, it is clear that microbicides
will need to be available in a wide
range of formulations to meet the
diverse needs of women.”  

In addition, for some women,
discreet use of a microbicide is
extremely important.  “There is an
urgent need for prevention techno-

logy that falls within women’s
personal control, particularly for
women who may not be in a position
to negotiate condom use,” noted 
Ms. Coggins.  “Nevertheless,” she
explained, “our research suggests that
this is not the case for many women.
In fact, we found that many women
want their partners to be involved 
in the decision to use the product.
We also found that a woman’s per-
ception of the product often reflects
her partner’s attitude.  Therefore, 
we are also seeking information con-
cerning men’s preferences towards
vaginal products.”

The need for microbicides that
would prevent infection is widely
accepted.  However, microbicides are
not intended to replace condoms.
“No microbicide will ever provide 
as good protection against STDs as
condoms.  We know from clinical
trials that male latex condoms when
used consistently and correctly are
almost 100% effective in blocking
bacteria and viruses,” emphasized Ms.
Coggins.  “We also have laboratory
data to indicate that polyurethane
blocks transmission of pathogens,
including viruses.26 Researchers
believe that polyurethane condoms
(male and female) will protect indivi-
duals against disease as well as latex
condoms do, although more human
clinical trial data are needed.  The
bottom line is that condoms, aside
from abstinence, are the best known
method to protect against STDs and
HIV; however, we are continuing to
search for effective microbicides so
that women will have more options.”
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Three female-controlled
barrier methods hold
promise as possible future
contraceptive options for
women in the United States:
the Protectaid® sponge, Lea’s
Shield® and the Femcap®.*
This article describes each 
of these methods and their
current state of development.  

In addition, we report 
on future female condoms
and new male condoms,
including a polyurethane
male condom that may offer
some potential advantages
over the traditional latex
condom.  The polyurethane
male condom is now
available in some areas 
of the United States.

THE PROTECTAID® SPONGE
The Protectaid sponge is a new

barrier contraceptive method, now
available without a prescription in
Canada.  It is made of polyurethane
foam and comes in one size that
adapts to fit each woman’s body.  
The sponge provides an alternative
for women who want to use a non-
hormonal method of contraception
they can control.

The Protectaid sponge works in
two ways.  First, it acts as a physical
barrier, blocking and absorbing semen
and preventing sperm from entering
the uterus.  Second, since the sponge
contains several spermicides, it 
also functions as a chemical barrier
method.1 In addition, because the
spermicides exhibit antiviral properties
in vitro, researchers speculate that 
the sponge also may work as a micro-
bicide for preventing the transmission
of STDs.2

The Protectaid sponge contains
three spermicides and a dispersing
agent that form a gel called F-5 Gel®.
The spermicidal ingredients in the gel
include sodium cholate (25 mg), and
low concentrations of nonoxynol-9

(6.25 mg) and benzalkonium chloride
(6.25 mg).  Immediately following
insertion of the sponge the vaginal
wall becomes lubricated with the gel.
The dispersing agent, polydimethyl-
siloxane, helps diffuse the gel in the
vagina and forms a protective coating
over the entire vaginal mucosa.2 The
sponge continues to release F-5 Gel
during sexual intercourse, providing
sustained protection.  

The sponge contains only low
doses of nonoxynol-9 (N-9) and ben-
zalkonium chloride to decrease the
risk of vaginal irritation that can be
caused by these spermicides.  Prelim-
inary evidence suggests that the
Protectaid sponge may, in fact, offer
some protection against cervico-
vaginal mucosal irritation.3 One
study followed six healthy, sexually
active heterosexual couples for 1 year.
The women underwent colposcopy
examination (using World Health
Organization criteria) prior to begin-
ning the study and at subsequent
follow-up visits.  In addition, women
returned for postcoital evaluations
within 3 hours after intercourse for 
a cervico-vaginal examination and
laboratory testing of the sponge and

Future Barrier Methods

The Protectaid® sponge

* Brand names are for identification purposes only
and do not imply endorsement.



before it can be reviewed for approval,”
explained Mr. Downey.  

Pending completion of long-term
clinical trials, documentation may be
ready to submit to the FDA within 8
to 16 months.  If approved, Protectaid
will be the first contraceptive sponge
available since the Today™ sponge 
was taken off the market in 1995.
Whitehall-Robins Healthcare, the
New Jersey-based company which
began manufacturing the Today
sponge in 1983, discontinued the
product primarily due to cost factors.
The decision came after the FDA
imposed stricter manufacturing
requirements.  The Today sponge 
is no longer on the market, but is 
still FDA approved.  The Protectaid
sponge differs from the Today sponge
in the composition of the spermicidal
gel and by its addition of two finger
slots to aid in removal.

LEA’S SHIELD®

Lea’s Shield is a new one-size-fits-
all, vaginal contraceptive that does
not require clinician fitting.  The
device is made of silicone rubber and
shaped like an elliptical bowl with 
a loop at the front end that aids in
removal.  The device is thicker at 
the posterior end, which fits into 
the posterior fornix of the vagina
helping to hold it in place and
prevent rotation.  

Like the cervical cap, Lea’s Shield
blocks the cervix.  Unlike the cervical

cap, the shield is equipped with a
valve to allow the passage of cervical
secretions and air and to create a
better fit over the cervix.  Since fitting
is not required, the device should be
more accessible to women than the
diaphragm or cap.

A Phase II clinical trial with Lea’s
Shield evaluated its safety, efficacy
and user acceptability.4 The prospec-
tive, double-blind, randomized trial
enrolled 185 women at six U.S. centers.
Of these, 182 contributed safety data,
while 146 comprised the population
evaluable for efficacy.  Volunteers
were evaluated at admission, 1 week, 
1 month and 6 months after entry.  

Failure rates were comparable to
the cervical cap, diaphragm and
sponge.5 The adjusted 6-month life-
table pregnancy rate was 6 per 100
women for spermicide users and 9 per
100 women for nonspermicide users
(p = 0.09).4 The study authors noted,
however, that one limitation of 
the trial was that it did not directly
compare Lea’s Shield with any other
barrier method.

The study population also differed
in an important way from previous
studies with the cap and diaphragm.
In contrast with previous cap/
diaphragm and sponge/diaphragm
studies, a disproportionate number 
of women who participated in this
study were parous (84%).  Pregnancy
rates are higher among parous women
using the cervical cap or sponge than
among nulliparous users  (Table 1).5
Thus, having a large proportion of
parous women in the study may 
have resulted in an inflated failure
rate for Lea’s Shield compared with
failure rates for the cap, diaphragm
and sponge.  

When the researchers standardized
the population to the cap/diaphragm
and sponge/diaphragm study popu-
lations in terms of parity, however,
pregnancy rates dropped.  The un-
adjusted pregnancy rates dropped 
to 2 and 3 per 100 women among
spermicide and nonspermicide users,
respectively.  The study authors noted
that no pregnancies occurred among
nulliparous users.  

10

Lea’s Shield®

cervical mucus.  Similar tests were
performed also after intercourse
without the sponge (controls).

The investigators found that
women who used the sponge for 
up to 1 year had no signs of cervico-
vaginal irritation.3 They hypothesize
that the sponge decreases trauma 
to the external cervical os and that
the F-5 gel evenly coats the vaginal
surface to reduce irritation.  

The Protectaid sponge provides
several other benefits.  First, the
sponge comes in a ready-to-use
packet.  Second, two finger slots
located in the sponge’s matrix
facilitate insertion into and removal
from the vagina.  Third, the device
can be placed up to 12 hours before
coitus, thus allowing for sexual
spontaneity.  Fourth, Protectaid is
entirely under the woman’s control
and can be used without the need 
for partner consent and cooperation.
Once in place, the sponge is unde-
tectable to the male partner during
sexual intercourse.  Finally, the
Protectaid sponge can be used for
repeated acts of intercourse for up 
to a 12-hour period.

Protectaid’s effectiveness against
pregnancy is likely similar to other
vaginal barrier methods.  Maximum
efficacy depends on correct use with
every act of sexual intercourse.  In
one small study, 20 young women
who used the sponge for 12 months
experienced no pregnancies.2

In Canada, the Protectaid sponge
is classified as a medical device and 
is available for a suggested retail price
of $2.25 (Canadian) for a package 
of four sponges.  Protectaid is also
available in Hong Kong.

The device may become available
in the United States within the next 
2 to 3 years.  “Documentation is being
prepared to submit to the U.S. Food
and Drug Administration (FDA),”
advised Reggie Downey, a spokes-
person and marketing manager for 
the manufacturer, during an interview
for this article.  “Since the U.S. FDA
classifies the Protectaid sponge as a
drug and not as a medical device, it
must meet stringent requirements 



11

Women reported no serious or
unexpected side effects.  Minor
complaints included dyspareunia
and/or pain in the bladder, vulva,
vagina, or uterus (17%).  Problems
reported with using the device
included rotation, dislodgment and
or inversion of the device.  Dislodg-
ment occurred in less than 0.1% and
inversion in less than 0.2% of the
coital acts.  Only one study subject
complained of an odor associated
with the device.

Study volunteers also found Lea’s
Shield acceptable.  About 8% of
women discontinued for device-
related reasons.  Among the women
who responded to an end-of-study
questionnaire, 87% said that they
would recommend Lea’s Shield to 
a friend.   About half of the male
partners responded to the question-
naire; 55% said they liked the device.
In addition, 84% of women who
expressed an opinion regarding 
the diaphragm reported that they
preferred Lea’s Shield.

On October 21, 1996, however, an
FDA advisory panel recommended
against approving Lea’s Shield be-
cause of limited efficacy data.6 Data
submitted to members of the FDA’s
Obstetrics and Gynecology Devices
Panel of the Medical Devices Advisory
Committee included a smaller study
population than is typically required
for approval of new devices.  In 1990,
the FDA issued premarket testing
guidelines for female barrier contra-
ceptive devices also intended to
prevent STDs.  These guidelines
stipulated that trials designed to
establish pregnancy effectiveness
should be nonrandomized, last a
minimum of 6 months and involve
approximately 200 women.  The
manufacturer of Lea’s Shield submit-
ted data on only 52 women adequate
for evaluation.  

Members of the FDA advisory panel
expressed concern about the small
number of women for whom data
were reported.  Elizabeth Connell,
MD, who served on the panel, com-
mented, “We need better efficacy
data.  We need to know what to tell

women with a greater degree of
assurance, either about the device or
the device compared with others.”
Dr. Connell is Professor Emeritus of
Gynecology and Obstetrics at Emory
University School of Medicine in
Atlanta, Georgia, and Associate Editor
of The Contraception Report.

Dr. Connell also noted that studies
are needed to determine the impact
of Lea’s Shield on STDs.  “There are
no data indicating whether this
method offers any protection against
STDs.  This could be a very important
use of this device and more widely
detailed studies are needed to explore
this issue.”  Additional research that
would encompass larger clinical trials
is currently being explored.  In the
meantime, Lea’s Shield is available in
Canada, Australia and Germany.  

THE FEMCAP®

The Femcap is a new intravaginal
barrier contraceptive device, not yet
available in the U.S. or abroad.  It is
made of silicone rubber and shaped
like a sailor’s hat with a brim that
flares outward (see photos next page).
The bowl of the device covers the
cervix completely, while the rim fits
snugly into the vaginal fornices.  The
sides of the brim adhere and conform
to the vaginal walls creating a fitted
seal around the cervix.  

The brim is taller on one end than
the other.  When properly positioned,
the larger brim fits into the back of
the vagina (see illustration of properly
positioned Femcap on the next page).
A strap located on the convex bowl
aids in removal and helps eliminate

the risk of fingernail abrasions to 
the vagina or cervix during removal.
Spermicide can be placed on the
inside and outside of the cap.

The Femcap differs from previous
cervical caps in a number of ways.
First, the cap is designed to work with
a woman’s natural anatomy.  Alfred
A. Shihata MD, inventor of the device
and a researcher at the Scripps Insti-
tutions of Medicine and Sciences in
San Diego, spoke to The Contraception
Report about the contraceptive.  He
explained, “The Femcap is designed
to trace the anatomy of the cervix
and to take advantage of the physi-
ology of the vagina.  The muscular
nature of the vagina is such that
insertion of an object results in a
concentric contraction whereby the
vagina contracts inward to hold onto
the object.  The two opposing forces
of the vaginal muscles and the out-
ward flaring brim of the Femcap result
in an airtight seal where both surfaces
adhere to each other.  The result is a
complete seal over the cervix,” said
Dr. Shihata.  

A unique feature of the Femcap is 
a special groove between the convex
surface of the bowl and the brim.  This
groove faces the vaginal opening and
provides a storage area for spermicide.
The groove also shields the upper
vagina and cervix from spermicide
irritation and traps sperm.  “The
Femcap was designed for dual pur-
poses.  Currently it can be used with
spermicide to prevent conception,”
explained Dr. Shihata.  “However,
there are numerous compounds now
being studied for their use as microbi-

Method Typical Use Perfect Use
Nulliparous Women Parous Women

Cervical Cap 18% 8-10% 26-27%

Sponge* 17% 9-10% 19-21%

*The sponge is no longer available in the United States.

Source:  Adapted from Trussell et al, 1993 (see reference 5).

Table 1

Failure Rates for the Cervical Cap and Sponge by Parity
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cides.  In the future, we hope women
will be able to use the Femcap with 
a microbicide to protect themselves
from infection with a broad range 
of STDs, including HIV.”

Since the Femcap comes in two
sizes, a clinician fitting and prescrip-
tion are required.  The sizes of the
device are based on parity, a smaller
size for nulliparous women and a
larger size for women who have ever
had a vaginal delivery. 

The device is made of silicone rub-
ber and therefore safe for those with
latex allergy.  In addition, unlike caps
made out of latex rubber, silicone does
not promote odor.  Besides being hypo-
allergenic, the Femcap has additional
potential benefits.  It is smaller than
the diaphragm and therefore may be
more comfortable and require less
spermicide per application.  Further-
more, since silicone is sturdier than
latex, the Femcap is easy to clean 
and sterilize.  It can be worn for up 
to 48 hours.

A preliminary clinical trial found
the Femcap to be safe, effective and
acceptable to both women and men.7
In the study of 121 women, five
became pregnant — of these, three
admitted to not using the product
consistently and two reported dislodg-
ment during sexual intercourse. Six
women reported dislodgment of the
device but did not become pregnant.  

Currently, investigators are conduct-
ing Phase III clinical trials with a total
of 800 women at 10 university centers
throughout the United States.  The con-
trolled, randomized study compares
the Femcap and the diaphragm.  “We
designed the clinical trial to meet or
exceed FDA requirements for safety,
effectiveness, and acceptability of 
the Femcap device in 400 women 
over a 6-month period,” Dr. Shihata
explained.  “The study represents our
largest trial and results so far are very
promising,” he added. 

The study is near completion and
may soon be ready for regulatory
submission.  Henry Gabelnick, PhD,
Director of the U.S.-based Contra-
ceptive Research and Development
Program (CONRAD) spoke with The

Contraception Report about when sub-
mission might occur.  Dr. Gabelnick
said, “Our goal is to collect sufficient
efficacy data and to submit to the FDA
for approval.  Submission could pos-
sibly occur by the summer of 1997.”

FUTURE FEMALE CONDOMS
Two potential future female

condoms are under investigation.8,9

Neither product is available in the
United States, and it is unclear when
and if either will come to market.
Both are made of latex.  One, the
Bikini Condom™, looks like a G-string
panty with a covered perineal area.
The perineal shield houses a rolled-up
condom, made of latex about twice as
thick as a regular male latex condom.
The male partner pushes the condom
into the vagina at the time of inter-
course.  Initial trials indicate slippage
and breakage rates compare favorably
to the male condom.  Possible disad-
vantages include the potential for
latex allergy, possible loss of sensi-
tivity and potential for dislodgment.
Advantages include prelubrication of
the condom and possible protection of
the perineum from exposure to STDs.

The second device, Women’s
Choice™, requires the use of an appli-
cator for insertion.8,9 The condom’s
closed end, which blocks the cervix,
has a thick rounded patch to hold it
in place in the upper vagina.  The
open end has a ring that helps main-
tain its position outside the vagina.
Potential disadvantages include
possible allergy, lack of lubricant 
and hindrance to foreplay.  

NONLATEX MALE CONDOMS
Latex male condoms provide the

most effective barrier protection
against transmission of STDs and 
HIV.  Nevertheless, those currently
available have several limitations 
with regard to user acceptability.
First, men frequently complain of
decreased sensitivity.10 Second, some
men and women are sensitive to 
latex and should not use a latex 
condom because of the risk of an
allergic reaction.11 [See related 
update on Latex Allergy on page 14.] 

The Femcap®

Uterus

Rim (fits into 
vaginal fornices)

Dome 
(covers cervix)

Removal
Strap

Vagina

Brim

Position of Properly Inserted Femcap

Side view

Bottom view

Top view
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Recognition of the limitations 
of latex condoms has led to several 
research efforts aimed at the develop-
ment of nonlatex condoms.  Since
1987, Family Health International
(FHI), a nonprofit research organi-
zation in the field of contraceptive
development, has pursued the
development of several types of poly-
urethane condoms.  Polyurethane
plastic is strong, impermeable, and
less susceptible to deterioration during
storage than latex.8,10 The material
also exhibits good heat-conducting
properties.  Some users report liking
polyurethane better than latex
because the plastic conducts body
warmth during sexual intercourse.  

CONRAD is studying Tactylon™, 
a nonlatex synthetic rubber material.
Dr. Gabelnick explained that, “the
substance mimics latex, but is less
constricting, and is being developed
primarily to enhance sensitivity
during intercourse.” Tactylon may
have other advantages.  Unlike
natural latex, which can weaken over
time due to exposure to heat and
oxidation, the material may be more
resistant to deterioration and have 
a longer shelf or wallet life.8,12

THE MALE POLYURETHANE CONDOM
The first polyurethane male con-

dom (Avanti®) is indicated specifically
for individuals with latex allergies.13

Data are lacking as to whether the
condom offers protection from STDs
and HIV in vivo; however, laboratory
studies indicate polyurethane blocks
pathogens, including viruses. 

Currently, the condom is sold in 
13 western states in the United States.
The FDA granted approval in 1991
based on a study of 188 couples who
used condoms a total of 474 times
during the study period.

Pending consolidation of clinical
efficacy data from 800 couples, the
male polyurethane condom will be
launched nationally in the U.S. in the
spring of 1997.  Subsequently, the
manufacturer will introduce the pro-
duct in selected European markets.

The polyurethane male condom
has several potential advantages over

latex condoms.  Since polyurethane 
is a stronger material than latex, the
condom is thinner than latex con-
doms, thus allowing for potentially
greater comfort and sensitivity.10 It 
is also odorless, transparent and,
unlike latex condoms, can be used
with oil-based lubricants.  

A review of several premarketing
slippage and breakage studies found
that the male polyurethane condom
performed at least as well as latex
condoms.10 Subjective consumer
ratings indicated a preference for the
polyurethane condom over the latex
condom on several measures.  The
polyurethane male condom was
significantly more acceptable in
appearance, lack of smell, likelihood
of slippage during use, comfort of 
use, sensitivity, natural look, and
natural feel.  Nevertheless, while
consumers may like the condom,
further evidence is needed on the
device’s efficacy in pregnancy and
STD prevention.
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Within the past decade, health care
professionals and the general public
have become more aware of the
threat of latex allergy.1 Reproductive
health care providers need to be
aware that latex condoms and
diaphragms, as well as many other
products, may induce latex sensitivity.
Importantly, health care workers
themselves suffer a greater risk of 
sensitization than does the general
public due to repeated wearing of
latex gloves.1,2

It is unclear whether the allergen
resides in natural latex itself or
whether it comes from chemicals
added during processing.3 Manufac-
turers derive latex from the sap of the
rubber tree Hevea brasiliensis.  During
processing they add preservatives,
including ammonia and sulfites, and
other chemicals, such as antioxidants
and emulsifiers, to accelerate the
conversion of liquid natural rubber
into the finished product.  In fact,
when finished, latex contains only
about 2% to 3% latex protein.  There-
fore, the possibility exists that one or
more of these substances may cause
the allergic reaction.

Reactions to latex exposure vary.
Sometimes the reaction is relatively
benign, as in the case of contact derm-
atitis. Contact dermatitis represents
the most common clinical manifesta-
tion of latex sensitivity, particularly
among those who frequently wear
latex gloves.  Unfortunately, those
who develop the condition may not
realize that more serious reactions 
can develop over time.  Often, those
affected mistakenly attribute the
dermatitis to the powder inside the
gloves instead of the latex.3 Itching,
sneezing, rhinitis, urticaria, wheezing,
facial flushing and edema, cough,
rash and shortness of breath also 
can signify latex sensitivity.  

More serious reactions to latex
exposure are less common, but can be
life-threatening.  Reports of immediate
systemic hypersensitivity reactions,

including anaphylactic shock and
death, have increased during the past
several years, including one in an
obstetrics and gynecology resident.1,4

Latex-induced asthma also has been
reported.  A recent study conducted
by researchers in Belgium found a 
3% prevalence rate of asthma among
hospital workers exposed to latex.5

While initial exposure may produce
no symptoms, experts believe that
frequent, and even minimal, exposure
can lead to sensitization.  The route of
exposure influences the response.1,2

Mucosal and visceral contact, as op-
posed to cutaneous exposure, usually
produce more severe reactions.

Certain groups face an increased
risk for developing latex allergy.1 At
risk are health care and industrial
workers who have frequent exposure
to latex products.  Studies suggest that
8% to 17% of the health care work-
force exhibit the sensitivity.6 People
with spina bifida and those with
urogenital abnormalities who require
frequent urethral catheterizations or
multiple surgeries are also at greater
risk than the general population.1 In
addition, persons with atopy (asthma,
rhinitis or food allergy) have a higher
incidence of allergic reactions to latex
compared to nonatopic patients.7

Latex condoms and the diaphragm
are just two products that have the
potential to induce latex allergy.  
The following is a list of some other
products that contain latex and
should be avoided by those who 
have latex sensitivity.

Medical Supplies
• latex gloves
• catheters
• adhesives
• tourniquets
• anesthesia equipment
• syringes
• dental devices
• stethoscope tubing
• blood pressure cuffs
• bandages

Other Sources
• balloons
• dishwashing gloves
• hot water bottles
• rubber bands
• shoe soles
• erasers
• swimming goggles
• toys
• sports equipment

Update:  Latex Allergy

Suspect Latex Allergy in Persons Who Report ...
• Local swelling or itching after vaginal or rectal examinations
• Local swelling or itching after the use of condoms or diaphragms
• Swelling or itching of lips or mouth after dental examinations
• Swelling or itching of hands after contact with rubber gloves
• Swelling or itching of lips from blowing up a balloon
• Swelling or itching after contact with other latex-containing products
• Hand eczema
• Previous unexplained anaphylaxis
• Oral itching after eating bananas, chestnuts or avocados
• Multiple surgical procedures in infancy

Source:  Task Force on Allergic Reactions to Latex, 1993 (see reference 1).

references on back cover
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CME Quiz Vol. VIII, No. 1

The
CONTRACEPTION

Report

1. The United States government has authorized 
approximately how much funding for microbicide
research over the next 5 years
a. $4 million
b. $25 million
c. $52 million
d. $100 million

2. One important characteristic of the base compound 
of a vaginal microbicide is its ability to
a. kill sperm
b. inactivate viruses
c. disperse evenly
d. raise the vaginal pH

3. All of the following factors may disrupt the vaginal
ecology and enhance the risk of infection with
sexually transmitted diseases EXCEPT which one
a. acidic pH
b. alkaline pH
c. semen
d. douching

4. Members of the Lactobacillus species of bacteria 
may help to prevent STD infections by which of 
the following mechanisms
a. secretion of hydrogen peroxide
b. attachment to epithelial cell walls
c. suppression of lactic acid production
d. secretion of N-docosanol

5. One advantage of iota carrageenan, a sulfated 
polysaccharide derived from red seaweed, for 
use as a microbicide is that it 
a. diffuses into cervical mucus
b. lowers the vaginal pH
c. attacks the cell surface
d. does not harm sperm

6. The Protectaid® sponge has all of the following
benefits EXCEPT which one
a. its spermicidal gel may be microbicidal
b. it can be used for up to 48 hours for repeated acts 

of intercourse
c. it is undetectable to the male partner
d. it has two slots to ease insertion and removal

7. One unique feature of the Lea’s Shield® is its
a. groove for spermicide
b. removal strap
c. valve for passage of cervical secretions
d. spermicidal/microbicidal lubricant

8. The flared brim of the Femcap® does all of the
following EXCEPT which one
a. fits snugly in the vaginal fornices
b. allows passage of cervical secretions
c. protects the cervix and upper vaginal walls
d. takes advantage of the musculature of the vagina

9. Studies suggest that about what percentage of the
health care workforce exhibits sensitivity to latex
a. 2% to 4%
b. 4% to 6%
c. 8% to 17%
d. 17% to 25%

10. Which one of the following routes of exposure to latex
is least likely to produce a severe allergic reaction
a. visceral
b. urethral
c. oral
d. cutaneous

Please mark your answers on the CME Quiz Answer Form.
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