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Abstract: 

Contraception has emerged as an important health issue as the world’s population continues 

to rise. New male contraceptive methods are likely to become a valuable tool in addition to 

other resources available for family planning. Having access to a wider range of contraceptive 

methods will improve population control efforts worldwide. For this review, Medline, PubMed, 

and EMBASE searches were performed using the terms "male contraception, male contracep-

tive advances, and contraception for men" in key word searches. Hits were restricted to 

resources written in [what languages?] and published between the years 1966-2007. 
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Introduction: 

Contraceptive technologies that are cur-

rently on the market are far from ideal, 

despite the recent introduction of three 

new hormonal methods for women: the 

contraceptive patch, the contraceptive 

ring and the Mirena IUS (intrauterine 

system). It was hoped that these new 

methods would appeal to women and 

result in lower rates of unwanted preg-

nancies. However, in the developed world 

teenage pregnancy rates are high and 

there is still a significant need for abor-

tion in cases of unwanted pregnancy. In 

underdeveloped and developing countries 

the situation is more extreme; every 

minute at least one woman dies from 

complications resulting from pregnancy 

and child birth,(1) and only 5-10% of 

women use modern contraception.(1) For 

them, lack of adequate contraception is 

often a life or death matter. Though poli-

tics, war, tradition, and economics all 

play a role in perpetuating this condition, 

a cheap, effective, and user friendly op-

tion would make substantial improve-

ments in the lives of these women.  

In contrast, the male contraceptive su-

permarket offers only three options: 

withdrawal, the condom, and vasectomy. 

The first two methods have unacceptable 

user failure rates and vasectomy is not 

readily reversible.(2) However, the male 

reproductive system offers a range of 

potential targets for new contraceptives. 

Various processes in reproductive physi-

ology serve as targets for male contra-

ception, including processes involved in 

the testicular production of spermatozoa, 

processes involved in the maturation of 

spermatozoa, its transport within the tes-

tis and epididymis, and its passage to 

and interaction with female germ cells. 

Androgens have been demonstrated to 

induce reversible infertility, particularly in 

combination with certain progestins and 

GnRH antagonists.(3) 

Scientists have taken three main ap-

proaches to male contraception: 

1) A hormonal approach, which is being 

studied for men in the form of implants 

and shots.(4) 

2) A non-systemic approach, which tar-

gets the sperm directly without impacting 

the rest of the body.(5) 

3) A non-hormonal but systemic ap-

proach, which is taken orally and affects 

the whole body.(6) 

We will examine each of these targets in 

turn and will discuss the current state of 

research. 

Hormonal male contraception: 

Over the past few decades, research on 

male contraception focused primarily on 

the inhibition of spermatogenesis through 

negative feedback mechanisms induced 

by testosterone.(7, 8) Alternative andro-

gens and testosterone regimens including 

different formulations of testosterone, 

testosterone in combination with pro-

gestins, anti androgens, and GnRH ana-

logs have been tested.(9, 10) Among the 

different hormonal male contraceptive 

regimens being studied, a combination of 

testosterone and desogestrel/etonogest- 

rel  is the closest to being introduced into 

the market. However, there are still chal-

lenges for using hormone combinations, 
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such as determining the most appropri-

ate dosage of each hormone, and which 

delivery systems would effectively deliver 

each component. Other challenges have 

been documented, and include: (11-13) 

1.  Choosing the most effective method 

of delivery (e.g. IM injections, implants, 

or patches). 

2.  Most methods require at least 1 ½ - 2 
½ months to achieve complete infertility. 

3.  Reversal of infertility can take up to 3 
½ -5 months.  

4.  Potential side effects on lipid profile, 
prostate gland, lean muscle weight, 
mood, and acne. 

5.  Some men (5-20%) do not respond 
to this method. 

All other factors being equal, it would be 

preferable to choose a targeted method 

that is highly, if not entirely targeted to 

contraceptive processes and which has 

little impact on other systems in the 

body. Fortunately, several promising 

methods meet this criterion. 

Non-hormonal Non-systemic approaches: 

New Vas Deferens-based Methods of Male 
Contraception   

Since vasectomy is generally permanent, 

researchers have spent many years 

studying reversible alternatives to vasec-

tomy. Some of the most promising pros-

pects are discussed below. 

i)  Reversible Inhibition of Sperm Under 
Guidance (RISUG): 

 In this method, a gel composed of pow-

dered styrene maleic anhydride com-

bined with dimethyl sulfoxide (DMSO) is 

injected into the vas deferens, coating its 

walls and partially blocking the lumen. 

RISUG can be injected either percutane-

ously or by exposing the vas using the 

common no-scalpel method.(14) Within 

minutes of insertion, the gel solidifies and 

anchors itself to the microscopic folds of 

the inner walls of the vas deferens. As 

sperm comes into contact with the poly-

mer, the combination of positive and 

negative charges on the polymer surface 

causes the membranes of the sperm to 

burst.(15) The sperm thus become immo-

tile (unable to travel) and are unable to 

fertilize an egg. This chemical effect has 

another advantage; unlike vasectomies, 

which can take up to three months to 

achieve infertility, RISUG is effective al-

most immediately.(16) Because it does not 

always completely block the vas, RISUG 

may cause less back-pressure than va-

sectomy. In addition, RISUG may reduce 

the production of anti-sperm antibodies, 

and prevent the development of sperm 

granulomas, thus eliminating the painful 

nodules that a small percentage of men 

experience after vasectomy. Finally, the 

inner surface of the vas deferens also 

returns to normal upon removing RISUG. 

The reversal procedure can be performed 

whenever required, whether after days, 

weeks, or years of use. Since the poly-

mer remains primarily whole, it can be 

flushed out by dissolving it with an injec-

tion of DMSO, a compound that is used in 

the medical treatment of many condi-

tions, (17) and which is biodegradable in 

small quantities.(18) The advantage of this 

method is that fertility can be inhibited 

by one injection and restored by an-

other.(19) “Noninvasive” reversal is also 

possible.(20) Researchers have completed 

preliminary trials in humans, and 140 
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men are currently enrolled in a larger 

trial. RISUG has proved to be safe and 

effective in 25 years of animal and hu-

man trials.(19-21) 

ii)  IVD: “Intra Vas Device”  

This contraceptive is delivered through 

soft, hollow silicone plugs that are im-

planted in each vas deferens, two on 

each side. Each plug is anchored to the 

vas wall by a tiny suture (thread).(22) The 

IVD can be inserted by the “no-scalpel” 

vasectomy method. In addition, the dou-

ble plug design offers an extra layer of 

protection in the event that sperm gets 

past the first plug. In primate studies, 

researchers found azoospermia in the 

entire cohort by the fourth ejaculation, 

and upon removal of the plugs, normal 

sperm counts returned by the fourth 

ejaculation.(23) Based on these successful 

primate studies, researchers expect IVD 

reversal to be much simpler technically 

than vasectomy reversal efforts, how-

ever, getting the plugs out is not neces-

sarily the same as restoring fertility. 

Since the plugs block the vas, questions 

remain about whether back-pressure will 

cause epididymal ruptures over time. 

This would mean that, much like vasec-

tomies, the potential for pregnancy could 

drop dramatically with each year of use. 

In the meantime, Shepherd Medical an-

nounced FDA approval of a clinical trial 

designed to determine the effectiveness 

of the new IVD design; an 18-month ef-

fectiveness trial was started in 90 men in 

2006. 

Non-Hormonal but Systemic Methods of 

Male Contraception 

 i. Gossypol: 

Gossypol is a polyphenol (C30H30O8) 

derived from the cottonseed plant. The 

effect of gossypol on human male fertility 

has been known in China for many years. 

In 1929, a study of couples who used 

crude cottonseed oil for cooking showed 

that they had smaller than average fami-

lies.(24) These researchers showed that 

the oil specifically affected male fertility. 

Eventually, researchers isolated the con-

traceptive compound gossypol from cot-

ton seed oil, and are developing it for use 

on the market.  

This discovery of gossypol as a male con-

traceptive in China during the 1970s led 

to large scale testing for its use as a 

male contraceptive. These studies 

enlisted 10, 000 men who were moni-

tored over a decade.(25) The researchers 

found that men taking a daily gossypol 

pill had low conception rates and no 

complaints about change in libido. How-

ever, the studies revealed two serious 

concerns; disruption of potassium uptake 

and incomplete reversibility (almost 40% 

of men did not regain fertility). Though 

gossypol has been abandoned by the 

World Health Organization, it continues 

to be studied for its effectiveness at 

lower doses. Some researchers propose 

taking advantage of gossypol’s lack of 

reversibility because it still has the ad-

vantage of being a non-surgical alterna-

tive to vasectomy.(26, 27) 

ii. Nifedipine: 

Nifedipine is a well known medication for 

antihypertension and migraines, and be-

longs to a class of drugs known as cal-

cium channel blockers (CCBs). Dr. Benoff 

was the first to recognize nifedipine’s 
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contraceptive effect, whilst working at 

one of New York University’s hospital in-

fertility clinics in 1992. Scientists have 

observed that sperm samples taken from 

men taking nifedipine exhibit low levels 

of mannose lectin in the sperm cell 

membranes, which is critical for binding 

with an egg’s zona pellucida. Nifedipine 

treatment may physically prevent man-

nose lectins from moving to the surface 

of the cell membrane by stiffening the 

membrane with excess cholesterol.(28, 29) 

Despite these advantages, its effective 

dose remains unknown and clinical trials 

have not yet demonstrated its effective-

ness as a contraceptive. 

There are now several groups of scien-

tists using various methodologies to de-

velop a better understanding of sperm 

calcium channels and the processes lead-

ing to sperm-egg fusion. The work of 

these different groups may eventually 

lead to new approaches that can be used 

for drug development.(30)  

iii. Miglustat (NB-DNJ, trade name 
Zavesca®) 

The compound N-butyldeoxynojirimycin 

(NB-DNJ), trade name Zavesca®, uses a 

similar approach to nifedipine, but may 

be more sperm-specific in its action. 

Miglustat is particularly exciting because 

it has passed safety tests and has re-

cently been approved in both the United 

States and the European Union for 

treatment of Gaucher disease, a rare ge-

netic disorder.(31)  

Studies on mice at the University of Ox-

ford demonstrated that a low dose of 

miglustat effectively interferes with 

sperm development, and that the effects 

of this method are reversible. Miglustat 

impairs sperm motility by causing irregu-

lar mitochondrial sheaths, poor attach-

ment of tails, and deviant head shapes. 

In addition, these deviant head shapes, 

along with absent or malformed acro-

somes prevent fertilization in the event 

that sperm is able to get the egg. These 

effects were shown to be reversible 

within three weeks of drug cessation.(32) 

Miglustat does not affect the genetic in-

tegrity of the sperm, allaying concerns 

about birth defects in cases of failed con-

traception.(33) 

 iv. Adjudin 

Adjudin is a relatively new prospect for 

male contraception, and is an analogue 

of an existing drug known as Lonidamine. 

Lonidamine is an anti-cancer medication 

which was found to have contraceptive 

effects in clinical studies conducted in the 

1980s. Lonidamine was later abandoned 

when it was discovered that high doses 

have the potential to cause kidney dam-

age. A group of researchers at New 

York’s Population Council identified sev-

eral nontoxic compounds similar to Lo-

nidamine, and one of these compounds – 

AF-2364, or Adjudin – is moving toward 

clinical trials in humans. 

Spermatids must undergo a series of cel-

lular changes in order to become func-

tional sperm. These changes include 

packing down the sperm's DNA, shaping 

the cell for improved motility, and pre-

paring the cell's membrane to recognize 

and fuse with an egg. When rats were 

treated with Adjudin, the bridges be-

tween Sertoli cells and spermatids broke 

before maturation processes were com-
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plete. Prematurely released sperm are 

molecularly incomplete and therefore 

incapable of fertilizing an egg.(24, 34) 

Effective delivery has been one of adju-

din's major development obstacles. The 

compound has extremely low bioavail-

ability, with less than 0.035% of an oral 

dose reaching the targeted tissues.35 

While grinding the compound (microniza-

tion) improved oral uptake slightly, in-

jecting the compound into muscle tissue 

did not make a difference.(36) 

To overcome this obstacle, a targeted 

delivery system was devised by Popula-

tion Council scientists, who found a way 

to improve the delivery of adjudin by at-

taching it to a modified FSH molecule. 

Because FSH receptors on sertoli cells 

cannot differentiate between adjudin and 

its modified counterpart, adjundin can 

effectively be delivered to target cells in 

much smaller doses. Furthermore, no 

side effects were observed in trials per-

formed on rats. In these studies, hor-

mones, body weight, and testes weight 

all remained normal. Rats treated with a 

single dose of adjudin failed to produce 

offspring four to six weeks after the in-

jection, despite reported mating activi-

ties. Although long term side effects have 

not yet been tested extensively, all of the 

treated animals regained full fertility 

within 5 months and had normal pups.(35) 

v. 'Dry orgasm' pill 

Dr. Nnaemeka Amobi and Dr. Christopher 

Smith from King’s College London an-

nounced that after about ten years of 

work they have discovered how two 

drugs – phenoxybenzamine, a high blood 

pressure medication, and thioridazine, a 

discontinued schizophrenia medication – 

each act effectively as male contracep-

tives, and achieve this function through 

similar mechanisms. Drs. Amobi and 

Smith found that the two medications 

disrupted the transport of sperm by 

changing the way the smooth muscles of 

the vasa deferentia behaved during an 

orgasm. The vasa deferentia has two dif-

ferent types of smooth muscle: longitu-

dinal muscle fibers and circular muscle 

fibers. Normally, the two muscle types 

work together to move sperm toward the 

urethra, however this effect was inhibited 

when segments of vasa deferentia were 

exposed to either phenoxybenzamine or 

thioridazine in the lab, preventing the 

longitudinal smooth muscle fibers from 

contracting,. The circular smooth muscles 

did contract, however, causing the vas to 

clamp shut.(37) Drs. Amobi and Smith 

also observed these effects when similar 

drugs were used to examine the vasa 

deferentia,(38, 39) and have successfully 

identified other drugs which have a simi-

lar contraceptive effect, but with the re-

duced occurrence of side effects. This is 

fortunate, because the common side ef-

fects of phenoxybenzamine range from 

dizziness, increased heartbeat, and sinus 

congestion,(41) and thioridizine’s side ef-

fects were found to be so severe that the 

manufacturer discontinued its production 

in 2005.(40) Although alternatives to 

phenoxybenzamine and thioridazine have 

not yet hit the markets, early clinical tri-

als suggest the drug should be effective 

within 2-3 hours of ingestion and last for 

approximately 24 hours. 

There are half a dozen of other potential 

male contraceptive drugs with very dif-
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ferent contraceptive mechanisms. There 

are several other plant based com-

pounds, such as Triptergyium Wilfoerdii, 

Neem oil and Pappaya seed extract which 

merit further study. Other drugs such as 

an immunocontraceptive or an enzyme 

inhibitor pill are still in the conceptual 

stages of development. Another new de-

velopment is the discovery of CatSper 

genes, which encode a series of calcium 

ion exchange channels specific to the 

male reproductive tract. The study of 

these genes will help us understand the 

contraceptive potential of calcium chan-

nel blocker drugs, and might suggest 

new mechanisms for treatment paths.(42)  

In addition to these prospective tech-

nologies, there is another method that is 

well known and readily used, the “heat 

method of male contraception”. The dele-

terious effect of heat on male fertility has 

been known since ancient times and is 

mentioned in Hippocratic writings from 

the fifth century B.C.(43) These methods 

derive their effectiveness from the simple 

fact that the testes must be several de-

grees cooler than normal body tempera-

ture in order to maintain proper sper-

matogenesis.(44-47) Heat’s action on fertil-

ity is not completely understood, but at 

least part of the effect seems to be due 

to a heat shock factor (HSF) that initiates 

cell death in sperm above about 95 de-

grees Fahrenheit (35˚ Celsius), whereas 

in the rest of the body, temperatures of 

about 108˚ Fahrenheit (42˚ C) are re-

quired to disable cells.(48-50) Simple wet 

heat in the form of hot water, which is 

inexpensive and available to everyone, 

was the first contraceptive heat method 

discovered by the scientific community. 

In 1946, Dr. M. Voegeli reported on this 

method after more than ten years of ex-

perimentation with nine male volunteers. 

Although time-consuming, this method 

was perfectly effective and resulted in 

normal offspring after cessation. The 

simple wet heat method in use today is 

not substantially different from what 

Voegeli developed in 1921. Although 

various combinations of temperature, 

time, and heat source have been studied 

(artificial cryptorchidism, polyester sus-

pensories, and ultrasound), more re-

search needs to be done in this area. 

 Conclusion: 

Without substantial advancements in 

contraceptive development, more couples 

will continue to have unwanted children 

or abortions due to condom failure, more 

children will be born into permanent pov-

erty, more women in developing coun-

tries will die due to complications arising 

in childbirth, more women around the 

world will become intimately familiar with 

hormonal side effects, and parents will 

become economically responsible for a 

life they may not have the means to sup-

port.                         

Developing the male contraceptive su-

permarket is well within our ability, as 

the technical challenges are not com-

plex.  We bear in mind that the best 

methods also happen to be the least 

profitable. Therefore, public and govern-

ment support is needed in order to make 

such products accessible to those who 

need them. 
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