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TECHNL.CAL FLELD. This-invention.relates-to-contraception—Mre
particularly, this invention relates to a contraceptive device involving
the placenment of a filament in the vas ‘deferens of a male manmmal .
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BACKGROUND ART

Mammals reproduce by sexual intercourse. During sexual intercourse,
the male inserts his penis into the female’s vagina and ejaculates millions of
sperm. Conception occurs if one of the sperm fertilizes an ovum (the female

10 egg). After fertilization, the embryo becomes implanted in the female’s uterus
and begins to develop. Sperm are produced in the testes and travel through a
number of ducts before leaving the body. Upon leaving a testis, sperm first
travel through the epididymis, a coiled duct lying on the lateral edge of the
testis. Sperm then travel through the vas deferens, a tube having a relatively

15 small lumen (internal passageway) and a thick muscular coat which runs
upward to a location just above the prostate gland. The vas deferens contains
an enlarged section, known as the ampulla, near the point where the seminal
vesicle joins. The common duct formed by the union of the vas deferens and
seminal vesicle is known as the ejaculatory duct. The two ejaculatory ducts

20 open into the urethra. The urethra runs the length of the penis and opens at its
tip. Sperm continually enter the epididymis and, to a lesser degree, the vas
deferens. During ejaculation, peristaltic muscular contractions force the sperm
to flow through the vas deferens and the urethra.

It is sometimes desirable to prevent conception during sexual inter-

25 course. In the case of certain livestock, man often wants to control which male
animal fertilizes a female. In the case of man himself, one or both partners

“may want to prevent conception and pregnancy. There are many methods of
contraception currently practiced. One of the most effective methods is to
prevent the flow of sperm through the vas deferens. In a surgical procedure

30 known as a vasectomy, the vas deferens is cut, a section is removed, and the

~ two loose ends are sealed shut. This procedure is relatively safe and is
performed relatively easily. Unfortunately, a vasectomy suffers from one very
serious disadvantage — it usually cannot be successfully reversed.

This Sheet Has Been Reﬂlaced




an enl arged section, known as the anpulla, near the point where the sen nal
vesicle joins._The connnﬂ_ﬂugi_forngg_ny the union of the vas deferens and
sem nal vesicle is known as the ejaculatory duct. The two ejacul atory ducts
open into the urethra. The urethra runs the I ength of the penis and opens
at rts tip. Spermcontinually enter the epididyms and, to a | esser degree,
the vas def erWOP6BMILi ng ej acul ation, peristaltic nuscul ar c@GTUSHI4BIS
force the spermto flow through the vas deferens and the urethra. I t
is sonetines desirable to prevent conceptidn during sexual inter- course.
In the case of certain |livestock, man often mants to control which male

animal fertilizes 0

partners may want ﬁ%‘egéméven \8&5%233 tl%%g ca?rrll tﬂlré:ﬁ th’eTHl}g %.sllgq}%n

net hods of cowasmlpm Hirstuitris rdlf@c%? m:rm@aectdgme two sa'eemdgndéquetbeuw
net hods is tOdBfé&ﬂ@tSécB@d fhe#dewnsReany sk ﬂb ofﬂfé veSdelefcisq e sdginént

S OC e 0 Gt FHRE I ucde) B S h O Rt e TRR "
rel ativél y samheceosis ioscyrsr becanse the bloadlsyppls angl nervesr supplyinig the vas
vasect ony suf geferehs aBé APup Dby Bhd Severdhéd Y ABErAGR sectidn UEVAS h&!fe?@ﬁH‘&t be
successfully re a%ie ?o convey sperm and is very difficult to repair. Third, the “upstream”
segment of the vas deferens (the segment communicating with the epididymis)
also tends to necrose over time. This necrosis occurs because the testis
10 continues to produce sperm and the sperm continue to flow into the vas
deferens. Without an exit, pressure builds within and enlarges and weakens the
vas deferens. The vas deferens eventually ruptures, in a manner analogous to
an over-inflated balloon. A ruptured vas deferens is nearly impossible to repair.
A number of devices have been disclosed which attempt to control the
15 flow of sperm through the vas deferens, and yet provide a reversibility lacking
in a vasectomy. One type of such devices are plugs (also known as intra-vasal
occlusion devices) which are inserted into the vas deferens through an incision.
These plugs offer the advantage of not requiring a complete severance of the
vas deferens. Unfortunately, the plugs suffer from one of two disadvantages:
20 They either permit sperm to pass or they lead to a necrosis and rupturing of
the vas deferens.
Braley, U.S. Pat. No. 3,422,813, issued Jan. 21, 1969, Brodie, U.S. Pat.
No. 3,648,683, issued Mar. 14, 1972; and Bucalo, U.S. Pat. No. 3,877,461,
issued Apr. 15, 1975; disclose intra-vasal plugs. However, the upstream
25 pressure in the vas deferens eventually expands the vas deferens in the
vicinity of the plug, allowing sperm to bypass the plug. As a result, these plugs
do not completely stop the emission of sperm during ejaculation.
Other plugs are specifically designed to stop the bypassing of sperm
caused by expansion of the vas deferens. As one example, Nuwayser, U.S. Pat.
30 No. 3,687,129, issued Aug. 29, 1972, discloses a plug having a fabric coating
which allows for the ingrowth of cells from the wall of the vas deferens. Other
examples include Lee, U.S. Pat. No. 3,589,355, issued Jun. 29, 1971,
Denniston, Jr., U.S. Pat. No. 4,200,088, issued Apr. 29, 1980; and Zaneveld,
U.S. Pat. No. 4,512,342, issued Apr. 23, 1985. These three patents disclose
35 plugs containing various features preventing the vas deferens from expanding
arcund the plug. These plugs may succeed in forming a total barrier. However,
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Accordingly, a demand still exists for a method of contraception for
males which is as effective as a vasectomy, but is easily and successfully
15 reversed.

DISCLOSURE OF INVENTION

The general object of this invention is to provide an improved method of
contraception. A more particular object is to provide an improved method for
reversibly preventing the ejaculation of sperm from male mammals. Other

20 objects are to provide a method which does not require the vas deferens to be
cut in two and which does not result in a necrosis or rupturing of the vas
deferens. '

I have invented a method of contraception for mammals having a vas
deferens for carrying sperm from a testis to a urethra, The method comprises:

25 (a) providing a filament having a length at least about one-fourth the length of
the vas deferens, the filament having an outside diameter about equal to the
inside diameter of the vas deferens, the filament being of a material inert to
tissue, and the filament having an enlargement at one end; (b) making an

. incision in one wall of the vas deferens near the epididymis, the incision having

30 a length greater than the outside diameter of the filament and less than the
width of the enlargement so that the filament, but not the enlargement, can fit
through the incision; and (c¢) inserting the filament into the vas deferens
through the incision so that the filament extends from the incision toward the
urethra, so that the enlargement remains outside and adjoining the vas

i
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Braley, U S. Pat. No. 3,422,813, issued Jan. 21, 1969; Brodie, U S. Pat.
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i ssued Apr. 15, 1975; disclose intra-vasal plugs. However, the upstream 25
pressure in the vas deferens eventually expands the vas deferens in the
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_sg_cceed | N @eTs 29 rfbeliGbfh re@drrettion %\(ﬁr the vas deferens does not necrose
because the blood supply and nerves remain intact. And third, the vas deferens
near the epididymis does not enlarge, necrose, and rupture because sperm are
permitted to escape through the incision.

10 BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a perspective view of an elongated filament being inserted into
the vas deferens in accordance with the method of this invention.

Fig. 2 is a perspective view showing the elongated filament fully inserted
into the vas deferens.

15 MODES FOR CARRYING OUT THE INVENTION

This invention is best understood by an initial reference to the drawings.

In Fig. 1, a section of the vas deferens 10 near the epididymis of a human male

is shown. An incision 11 has been made in one wall of the vas deferens. One end

of a section of filament 20 is inserted through the incision and into the lumen of

20 the vas deferens and then fed in the direction of the urethra. The other end of
the filament has been formed into a loop 21 and tied into a knot 22. The knot is

secured with a dab of rubber glue 23 which completely surrounds the knot. In

Fig. 1, the filament is shown in the process of being inserted into the vas
deferens. In Fig. 2, the filament is shown fully inserted. It can be seen that the

25 loop and the rubber-encased knot remain on the outside of the vas deferens at
all times and that the incision remains open. The open incision around the
filament provides a vent for sperm to escape, thereby preventing an
enlargement and rupturing of the vas deferens. The portion of the filament

inside the vas deferens blocks the flow of sperm. The muscular contractions of

30 the vas deferens and other tissue impart movement in the direction from the
testis to the urethra so that the filament tends to be pulled tightly against the

incision rather than being expelled. Accordingly, the filament remains in place

indefinitely until surgically removed.
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10 maximizing the distance to the end of the vas deferens.

The incision in the vas deferens extends completely through one wall to
reach the lumen. The size of the incision is large enough to enable the filament
to be inserted. The size of the incision is small enough to prevent the looped (or
otherwise enlarged) end of the filament from fitting through it. In most cases,

15 the length of the incision is about 134 to 4 times the diameter of the filament.
The length of the incision is preferably about 2 to 3 times the diameter of the
filament. The width of the incision is preferably minimized by making a single

- glit using a sharp instrument. _

The portion of the filament inserted into the vas deferens has a length at

20 least about one-fourth the length of the vas deferens so a sufficiently-effective
blockage is made. If the filament length is too short, significant amounts of
sperm may pass over the filament and conception may occur. The filament

" does not extend past the end of the vas deferens — any blockage of the
ejaculatory duct is to be avoided. The portion of the filament inserted into the

25 vas deferens preferably has a length of about 0.5 to 0.9 times the length of the
vas deferens. The portion inserted most preferably has a length of about 0.7 to
0.8 times the length of the vas deferens. The length of the vas deferens varies
from species to species, and from individual to individual. For example, in man,
the length of the vas deferens is about 8 to 10 cm and, in sheep, the length is

30 about 16 to 20 cm. Accordingly, the preferred filament length for man is about
4 to 9 cm, and for sheep, about 8 to 18 cm.

The filament is preferably round in cross-section because this shape
best conforms to the lumen. The outside diameter of the filament is about
equal to, or slightly less than, the inside diameter of the lumen. As with length,

35 the inside diameter of the vas deferens varies from species to species, and from
individual to individual. In man, the lumen diameter is typically about 0.5 to 2.5
mm. Accordingly, the preferred filament diameter for man is about 0.25 to 2.5



carrying spermfroma testis to a urethra, the device consisting of a
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and yet flexible enough to conform to the curved shape of the vas deferens.
Suitable materials include plastics, such as nylon and Teflon; metals, such as
copper and copper alloys; natural materials; combinations thereof, such as
plastic-coated metals; and the like. Plastics are preferred because of their low
cost, stiffness, and flexibility. Nylon is the most preferred material because of
its ready availability in a wide range of diameters.

At least a portion of the filament inserted into the vas deferens is solid in
cross-section so that sperm cannot travel through the filament. The filament
may be solid throughout or a portion of the filament may be hollow or porous. If
desired, the filament contains a material having spermicidal and/or anti-viral
properties. Examples of suitable spermicides include those listed in columns 5-
8 of Bucalo, U.S. Pat. No. 3,877,461, issued Apr. 15, 1975. Such materials are
conveniently added to the filament if a portion of the filament is hollow or
porous.

One end of the filament contains an enlargement whose purpose is to
keep a portion of the filament outside the vas deferens at all times. The
enlargement is large enough that it does not pass through the incision. Suitable
enlargements are created in many different ways. One way is to simply tie a
knot in the end of the filament. A second way of creating an enlargement is to
compress and/or melt the end of the filament to form a mass or head. A third
way is to attach an object or mass to the filament. As shown in Fig. 1, a
preferred enlargement is created by a combination of these methods. First, a
bowline knot is formed. This type of knot includes a loop. Next, a drop of gelling
compound such as Silastic silicone rubber glue, a product of the Dow Corning
Corporation, is added to the knot and allowed to harden. The hardened rubber
both secures the knot and increases the size of the enlargement. The loop
ensures the end of the filament remains outside the vas deferens and also
eases removal of the filament because it is so easy to grasp.

As previously mentioned, the filament passing through the wall of the

_ vas deferens ensures that the incision in the wall remains open. In this sense,

the filament acts in a manner analogous to an earring. When the external
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10 of sperm emitted during ejaculation is insufficient to present any appreciable
chance of conception. There is virtually no damage to the vas deferens over
time with the filament in place. The upstream portion of the vas deferens does
not rupture because the sperm are vented outside the vas deferens. The
downstream portion of the vas deferens remains healthy because the small
15 incision causes minimal disruption of nerves and blood supply.

If and when the fecundity of the male is to be restored, the reversal
procedure is even simpler than the original procedure. An incision is made in
the scrotum, the enlarged end of the filament is grasped, and the entire
filament is removed. The incision will shut over time or, if an immediate closure

20 is desired, the incision may be sutured. In either case, fecundity is restored
immediately because the entire vas deferens remains intact and functional
while the filament is in place.

EXAMPLE

This example illustrates the contraceptive effectiveness of the method
25 of this invention on sheep. The experiment contained four parts. First, three
male sheep (“rams”) were given a unilateral vasectomy (a vasectomy of only
one vas deferens). Second, the continued fertility of the males due to their
remaining functional vas deferens was established. Third, the rams were
subjected to the contraceptive method of this invention. Finally, it was

30 confirmed that the males would not impregnate female sheep (“ewes”).

Three rams having an age of approximately seven months were
selected. They were given a light dose of xylazine analgesic by intra-muscular
injection to induce a general anesthetic state. They were then restrained on
their backs in a cradle and their scrotal and groin areas were scrubbed and

35 disinfected. A small incision of less than one ¢cm was made on the anterior
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testis to the urethra so that the filanent tends to be pulled tightly

agai nst the_jncision_rather than _heing expelled. Accordingly, the filanent _ _

remains in place indefinitely until surgically renoved. WO
96/ 32911 PCT/ US96/ 04977
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After recovery from the unilateral vasectomy, each ram was mated to
five fertile ewes. Estrous activity in the large pool of ewes was checked twice
daily with a “teaser” male. Once a ewe was identified as being receptive for
mating, she was placed with the designated ram and two to four successful

10 matings were allowed. Each ram mated no more than two females per day. The
mating to establish fertility was accomplished within one week.

After the mating, the females were observed with a teaser male to
determine if they returned to estrus around day 16 after mating. All five
females that were mated to each of two males failed to return to estrus

15 (indicating a 100% conception rate), while only two of the five mated to the
third male failed to return to estrus (indicating a 40% conception rate). Later,.
one of the three ewes which returned to estrus continued to recycle when
mated to other fertile rams not a part of this experiment, indicating the
problem was with the ewe. Accordingly, the conception rate with the third male

20 should be considered 50% (2 of 4) rather than 40% (2 of 5).

Seven weeks after the initial mating, the three rams were again
prepared for surgery as previously described. A nylon filament having a length
of about 15 cm and an outside diameter of 0.5 mm was obtained. A bowline
knot was tied in one end with a loop of about 1 cm. A drop of Silastic silicone

25 rubber was added to completely enclose the knot and allowed to harden. An
incision of about 1 mm was made lengthwise in the vas deferens at a point
close to the epididymal end of the vas deferens. The filament was then placed in
the lumen of the vas deferens. The end of the filament containing the knot
remained outside the incision. By so positioning the filament, the incision

30 remained open to allow sperm to escape from the vas deferens as the pathway
of least resistance.

The three rams were then allowed to mate a new group of ewes during
the three week period after insertion of the filament. As before, receptive ewes
were detected as being in estrus by the use of a teaser male. Each ram was

35 mated to seven ewes (no more than one ewe per day with a two-day interval
between ewes). Each ewe was mated to the ram at least twice when first
detected in estrus and most were mated twice again 12 hours later.



The incision in the vas deferens extends conpl etely through one wall to
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the incision is preferably about 2 to 3 tinmes the dianeter of the

filament. The width of the incision is pT%rErany m nim zed by nmaking a
single slit using a sharp instrunent. The portion of
the filanment inse J . fi@r S0 t
about one-fourth tF |g}$§§hﬁ%®e¥ﬁgv{}gsﬁ e erlgﬁz’g%ba su?]f ?é&ué% §/°—ee% ective
bl ockage i s fBd&ehedyle; e filament length is too short, significant amounts
of sper nDWngahs mutings hthd rhmsenereaobserved aptdieplayano aigng of The

filament : . = any
bl ockage of (jgormibits h?%?%%?ﬁﬂ%??%&%@%iﬁh b otk 8 R ropaellY
t he-fi Bament Proklemsassediatediwith dhe filamonkapresagedns preferably has a | ength
of about 0.5 to 0.9 tines the length of the vas deferens. The
portion inserted nost preferably has a length of about 0.7 to 0.8

times the length of the vas deferens. The length of the vas deferens varies
from species to species, and fromindividual to individual. For exanple, in

man, the length of the vas deferens is about 8 to 10 cmand, in
sheep, the length is 30 about 16 to 20 cm Accordingly, the preferred
filament length for man is about 4 to 9 cm and for sheep, about 8
to 18 cm The filanment is preferably round in cross-section
because this shape best conforns to the |unmen. The outside

di aneter of the filanent is about equal to, or slightly lIess than,
the inside dianmeter of the lumen. As with length, 35 t he inside

di ameter of the vas deferens varies fromspecies to species, and from



i ndi vi dual to individual. In man, S eet i een der Is typically about 0.5
to 2.5 —— mm  Accordingly, FWI Ielarren.t_dl_arreter__t.or__mn.ls_

about 0.25 to 2.5
PCT/ US96/ 04977

- 6-
mm ‘Smal | er fl“l’arrent dianeters tend to be slightly easier to insert while
| ar ger Pe¥ters tend to provide better blockage.  PCIUSI6N4977

The filanment is made of a material which is inert to the ou.u
surrounding tissue. In other words, the mal@rial causes nL %%, IHZ\§
5 fromthese tissues and there is no growh of tissue ,I,A{Jﬁ
material. The _ material is stiff cgn g to enable the filament to be
fed into the vas deferens and yet ‘?pqm bl e enough to conformto the
curved shape of the vas deferens. Suitable materials include

pl astics, such as #®and Teflon; netals, such as copper and

copper aI | oys; natural materials; conbinations thereof, such as 10
pl asti c-coat ed net al.sA methodinf donkeaception tfor siammals bawingd vascdafersnsffor

their |ow arrj{lﬁg%berrﬁt&cfrﬁ RaRStis 608 urb@irh Ditel th¥thohtoftipriging:ne nost -
preferred materi ?C? provx£ng a filament having a length at least about one-fourth the
length of the vas deferens, the filament having an outside diameter about equal
5 to the inside diameter of the vas deferens, the filament being of a material inert
to tissue, and the filament having an enlargement at one end;

(b) making an incision in one wall of the vas deferens near the
epididymis, the incision having a length greater than the outside diameter of
the filament and less than the width of the enlargement so that the filament,

10 but not the enlargement, can fit through the incision; and

(c) inserting the filament into the vas deferens through the incision so
that the filament extends from the incision toward the urethra, so that the
enlargement remains outside and adjoining the vas deferens, and so that the
incision remains open around the filament to permit sperm to escape from the

15 vas deferens.

2. The method of claim 1 wherein the filament has a length of about 0.5
to 0.9 times the length of the vas deferens.

3. The method of claim 2 wherein the enlargement comprises a knot.
4, The method of claim 3 wherein the filament material is nylon.

5. The method of claim 4 wherein the filament has a diameter of about
0.25 to 2.5 mm.

6. The method of claim 1 wherein the mammal is a human being and the
filament has a length of about 4 to 9 cm and a diameter of about 0.25 to 2.5
mm.

7. The method of claim 6 wherein the filament contains spermicidal or
anti-viral agents.

8. A contraceptive device for mammals having a vas deferens for
carrying sperm from a testis to a urethra, the device comprising a filament
having a length adapted to be at least about one-fourth the length of the vas

A A DO




its ready availability in ahlv\ShdeHa acdil aneters. At

| east_a portion of the fil a nt e—t-he vas deferens-is sel+ed—tr—
cross-section so that sper m| through the filanment. The

filament 15 may be sol i d roughou a portion of the filanent may be
hol | ow or porous. |f de5| red, the filanment contains ',al

havi ng sperMO#6@! and/ or anti-viral properties. ﬁéﬁﬂ@@%’f’

sui tabl e sperm cides include those listed in columms 5 2_qf

Bucal o, U S. Pat. No. 3,877,461, issued~Agr= 15, 1975.| TG SHEET HASSBEEN €
conveni entIy added to the filanment if a portion of thg fil aREPEACED hol | pw
or 20 f.the filanment tauu an

enl argenent @5@“%91#%5‘83‘@?1&“ V%’Chetﬂelgg e3s ‘bb? ?’5?1‘5](}?’93"” ot havine

out si dé t he anoudsiderdiameter adadpted tebe a‘bhet equal or slxghtlarrlgsmﬁlan thae insidge
enough that igiafioRs ofthe RES aetel?é&ymﬂenﬁahﬂﬁmh%mﬁ%bm'vf‘ce is to be ysed

55 9ot Fhb BBk Sein oA FatEHa ST tock v ) (e AP aRE e ©

enl.ar genent eslargement at one emshpress and/or nelt the end of the filanent to

forma mass or head A third way is to attach an object or mass to
the filanent. shmoh&aléefcwé .de¥ice for mamRizlé Havese %b@&%}%ﬂén«l for
created by a corrbl nation

not
Tormed TRESVTEPSR RS PoRES 1R Suuts thip, she RlieS comprisipe s Elnentag 0
conpound sucmateri im:ttoctlsstﬂelanddtamn@bmentﬂrgapeatptmmmd of the Dow
Cor ni ng Corporation, is added to the knot and allowed to harden.

T][Iet Ear delned rubbeg. A device acchfifig 36 ClHiIRSS t\bﬁeﬂ%?]'ﬂtth@g@at’]g@\:i% Baf§ ‘élslehéﬁ} &f ze
(0] e enl ar 0] e en (0] e I I anmen
Fiiche o180 HER onlengiy o ViER NS

remai ns out5| eases rermval of the
filament because It 1S sO easy to 3ras grew ousl y

mentioned, the fiRandrievigesascarding toghm ﬁew}mqm she tﬁh%ment as a lepgth
def erens ensuabest 0.1ab 0.& eimesctheilemgthiofithe vagdeferei®i ns open. In this sense,

12. A device according to any preceding claim wherein the enlargement
comprises a knot.

18. A device according to any preceding claim wherein the enlargement
comprises a loop. '

- 14. A device according to claim 13 wherein the loop is formed by a
bowline knot.

15. A device according to claim 12 or 14 wherein the knot is embedded in
a gelling compound.

16. A device according to any of claims 8 to 11, wherein the enlargement
is formed by pressing and/or melting one end of the filament.

17. A device according to .any preceding claim wherein the length of the
filament is between about 4 and 9 cm.

18. A device according to any of claims 8 to 16, wherein the length of the
filament is between about 8 and 18 cm.

_ 19. A device according to any preceding claim wherein the filament has a
diameter of between about 0.25 and 2.5 mm.
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the filanment acts in a manner anal ogous to an earring. \Wen the external
-7 - object_(the filanment or earring) is in _place, the tissue_(the vas . —_
deferens or ear |obe) remains open. But when the external object is
removed, the tissue eventually closes. The opening in the vas deferens
coneri butes to the reversibility of this nmethod of contraception. Sperm are
conti nuousl y We932Mbrced into the upstream end of the vas dBFEUENE4977

Wt hout a vent, pressure builds and the vas deferens enl arges and

eventual |y ruptures But with a vent, sperdflow out of t EFH‘@SHEET?W\SVEE

into the scrotum and are absorbed by the surrounding tiss REP &‘éb
filament in place in accordance with this invention, the +u-n®e-s—-e$llés-pe.r_m_

enmitted during ej a% S{ﬁcb I&d:(ﬂ'ﬁﬂ%%hf Fﬁ?krﬁ% %%ﬁ{‘}n ?ﬁ&e@ﬂ%ﬁ%&bﬂﬁt of

chance of conceptlon e vas erens over
time with the elengtho ,the 1%@1“#”#9 G‘ﬁﬂ'lpéémsportl on of the vas deferens
does not rupture because the sperm are vented outside the vas deferens. The
downst ream porti on 2f A Gevivaacaedimpaoslaient] dor B arhdrgirbtimofiiaendrteontaihb

a spermicidal or antiviral agent.

22. A device according to claim 13 or 14, wherein the length of the loop is
up to 1 cm.
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i nci sion causes mnimal disruption of nerves and bl ood supply. | f
and- when thefecundi t y—of—the nal e ~t ored, the :

procedure is even sinpler than the orlglnal procedure An incision is made
in the scrotun1 the enl arged end of the filanment is grasped, and the entire
fi]ament. isap . The incision will shut over tinme or, |; ﬁﬂngylate
closure is desire the incision may be sutured. In either case, tecundity
is restored |nned|ately because the entire vas deferens renmins intact and
functional while the filament is in place/,

EXAMPLE This exanple illustrates the contraceptive effectiveness of
the device of this inventiogn on sheep The experinent contained four

parts. First, three nmale rans”) were given a unilateral vasectony
(a vasectony of only Second, the continued fertility of
the mal es due to thei ctional vas deferens was established.
Third, the ranms were e contraceptfﬂs thod of this
invention. Finally, : uld not inpregnate
femal e sheep ("ewes” ans havi ng an age of approxi mately
seven nont hs were ected. They werje given a |ight dose of xylazine

anal gesi c by intramisqular injectijop tq induce a general anesthetic state.
They were then restrg ‘ =19 in a cradle and their scrotal and
groin areas were scr pf ected. A small incision of |ess than
one cm was nade on thg

remai ni ng
ubjected to
was confir

23
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ventral face_ of the scrotumon the l'eft side about f the mJled
t:o t he : depth of the testicular face. The vaﬂy@&ﬂé desug‘eqtz ?ﬁed

and exci sed ThisYheesHas Been Re ved henostat and appr orp' y_two cm renoved.
Each nal e reﬁi m‘ “Mﬂ cc of penicillin and oliSiMﬂYe]ggpnd

wat er as nor s of 5 _1plLecovery.. Af ter
recovery fromthe unilateral vasectony, each ramwas nated to five
fertile ewes. Estrous activity in the |arge pool of ' CRET W ce
daily with a "teaser"” male. Once a SIRAIMS identifiegﬁﬁg -ﬁ&;' Nive
for mati ng, she was placed with the designatled raff EDwo t 0| f our

successful 10 1 claiﬁii‘t ings were allowed. Each ram mated no nore than two
femal es per day. The mating to establish fertility was acconplished
WD D one veeh. nmeghod of contegbbbion O BB IS Pabie SRR BT
day 16I gfstcm'spgmﬁ}dm hitestis to a uretlﬁ'anﬂieangthn?ithnilpﬁsingi ed to eac ht ?I)n
J; :é\t,?e)m,a wh ill e on I&é)&\/\%ﬁc‘#ﬂ? ﬁgﬂ?:ﬁl\??i lrlr%tdex%‘ ? éel%é;lel% lﬁ.é’ét d:iﬂmi‘ o8 T6h RSP
ength of the vas deferens, the filament having an outside diameter about equal
5 to the inside diameter of the vas deferens, the filament being of a material inert
to tissue, and the filament having an enlargement at one end;
(b) making an incision in one wall of the vas deferens near the
epididymis, the incision having a length greater than the outside diameter of
the filament and less than the width of the enlargement so that the filament,
10 but not the enlargement, can fit through the incision; and
(c) inserting the filament into the vas deferens through the incision so
that the filament extends from the incision toward the urethra, so that the
enlargement remains outside and adjoining the vas deferens, and so that the
incision remains open around the filament to permit sperm to escape from the
15 vas deferens. '

2. The method of claim 1 wherein the filament has a length of about 0.5
to 0.9 times the length of the vas deferens. o=

3. The method of claim 2 wherein the enlargement comprises a knot. i -
4. The method of claim 3 wherein the filament material is nylon.

5. The method of claim 4 wherein the filament has a diameter of about =°
0.25 to 2.5 mm.

6. The method of claim 1 wherein the mammal is a human being and the
filament has a length of about 4 to 9 cm and a diameter of about 0.25 to 2.5

7. The method of claim 6 wh(_arein the filament contains spermicidal or
anti-viral agents.

U
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third—matefailed to return to_estrus (indicating a 40% conception rate).

Lat er, one of the thrgér ned S | e

recycl HaSBee"RC lamsit ed to ot'ﬂersigggutggﬁe 5 not MZﬁjo?@ 01&9707

experl w’mm t he & was pMth e ewe. Accordingly,

t he con th the third male 20 shoul 3}'@%’&@15‘!@9 MAYSIHaT 2

of 4) rather than 40% (2 of 5). -11- Seven weeks aftér the
“initial mating, the three rans were again prepared for surgery as

previ ously described. A nylon filanent having a Iength of about 15

d tsi,de, d t bt
\o\/;nsa[\ i egnl guozlé &cﬁgﬁq’?ﬁf%&tﬂvﬁogewn?@\gaﬁaha a?ﬂ% ao? a§| fe;g{qrts g‘?‘i i cone

25 r ubaenying padmefiot adesfisdoed yrethaiap $he dewidencmsigting of awddgle

32; g?g'nsAﬁlament ha\hﬂ‘é' §'1@ﬁg19{ atheHkt hpolt ‘6?1% tﬁﬁgﬁl kROqELR 1§%f ithel P Vas

et t he, yas,
def er ens. %?f?é"e\“? Pﬁ%@%ﬁ’é‘a{ HéWiBFlég}é?i HFY?CB 13 £°dge uf?fg Qgﬁ tx’ﬁ
def & ens. ahhsuteidé dianidter hbbatrequalctontle iniside diamedtendf the vas defeeem néd

d f
(rjgﬁr;: ngdt op%lrr‘fpﬁcmﬁnqq nvﬁ%cﬁ(ﬂhé"aﬁh b?@t&‘ﬂ?m&‘d t#e vas e?) s as t he pat hway

of |east iwrertso tissee, “and the ﬁlamenthamgeal@nmgw&ﬁ% %‘P@Qﬂﬂen al l oned to
mate a new group of ewes during the three week period after
insgrtion of t@%b'@mtofcwf MTeeemrﬂIeEﬂihmeﬁi th\asﬁxlengthofab?)om%tbt ec;ed '
as being i er male. Each ram was 35 mat e
to seveg Q{%@m@@gﬁ¥gg@h%{tﬁx§v%sﬁér§§ day wth a two-day interval
between ewes). Each ewe was mated to the ramat |east twice ¥\/nen first
detected in estlfuThadevieenf cl@éﬂ@h‘é‘t%‘ﬁuﬂh%@a&@i}tﬂ‘af?m abaut 4 to

" 9 cm and a diameter of about 0.25 to 2.5 cm.

11. The device of claim 10 wherein the filament material is nylon.

12. The device of any of claims 8 to 11 wherein the enlargement
comprises a knot.

13. The device of claim 12 wherein the knot comprises a bowline knot.

14. The device of claim 13 wherein the knot is embedded in a gelling
compound.

15. The device of any of claims 8 to 11 wherein the enlargement is
formed by pressing and/or melting one end of the filament.

16. The device of any of claims 8 to 11 wherein at least part of the
length of the filament is hollow or porous.

17. The device of claim 16 wherein the filament contains a spermicidal
or antiviral agent.

—_—
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' When checking these ewes 16 days |ater, -20 of ' H
to estrus on schedul e. During the matings, the ra léejmm-vm
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i34

di splay no signs of disconfort or hesitation during copul &t §on. Libido
normal “and no urogenital problens associlated with the fil ampnt1 198741998 -
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CONTRACEPTIVE DEVICE

TECHNICAL FIELD

This invention relates to contraception. More particularly, this invention relates
to a contraceptive device involving the placement of a filament in the vas deferens of a

male mammal.

BACKGROUND ART

Mammals reproduce by sexual intercourse. During sexual intercourse,
the male inserts his penis into the female’s vagina and ejaculates millions of

-sperm. Conception occurs if one of the sperm fertilizes an ovum (the female

egg). After fertilization, the embryo becomes implanted in the female’s uterus
and begins to develop. Sperm are produced in the testes and travel through a

number of ducts before leaving the body. Upon leaving a testis, sperm first

travel through the epididymis, a coiled duct lying on the lateral edge of the
testis. Sperm then travel through the vas deferens, a tube having a relatively
small lumen (internal passageway) and a thick muscular coat which runs
upward to a location just above the prostate gland. The vas deferens contains
an enlarged section, known as the ampulla, near the point where the seminal
vesicle joins. The common duct formed by the union of the vas deferens and
seminal vesicle is known as the ejaculatory duct. The two ejaculatory ducts
open into the urethra. The urethra runs the length of the penis and opens at its
tip. Sperm continually enter the epididymis and, to a lesser degree, the vas
deferens. During ejaculation, peristaltic muscular contractions foree the sperm
to flow through the vas deferens and the urethra. ' '

It is sometimes desirable to prevent conception during sexual inter-
course. In the case of certain livestock, man often wants to control which male
animal fertilizes a female. In the case of man himself, one or both partners
may want to prevent conception and pregnancy. There are many methods of
contraception currently practiced. One of the most effective methods is to
prevent the flow of sperm through the vas deferens. In a surgical procedure
known as a vasectomy, the vas deferens is cut, a section is removed, and the
two loose ends are sealed shut, This procedure is relatively safe and is
performed relatively easily. Unfortunately, a vasectomy suffers from one very
serious disadvantage — it usually cannot be successfully reversed.



CLAIME . 1. A contraceptive device for mammals havi REPRACEMENT SHEET |

for carrying spermfroma testis to a urethra t he devi ce [cqmsTstTTg_Uf=}
single filament having a |l ength at |east one-fourth the Ienc

f S
def_erens of the manmmal in which the device is to be used, t He F%%&éﬁ?éﬁa

havi ng an outsi de di aneter about equal to the inside di anﬁte-r—e-f-_t-he._v.as_.,
deferens of the mammal in which the devige is to be used, jthe fil,ament

being of a material inert to tissue, which is sufflmently St Hf—toenabte
it to be fed into the vas deferens and sufficienti'y flexible to enable it

to conf Orﬁ%és%utréﬁn@ﬁéa’ﬁfk apspreaat of Rhcvslugdehérthesvasnddfédensl enlarges iayi ng

an enl argerre itlt \?eu&_frgg 2. The device of claim1 wherein the
filament ﬁ‘é‘?‘ ARGt about 0.5 to 0.9 times the length of the vas
def er ens. Valves add fiHersiare odher types of intwaerasah dewvicessi whireh ettriops

Llen_?_:]h gf t %’-ﬂtfrél e ﬂg\@ SIS pESmatkh A %eoira?b&é%r@ng%hﬂ e Provide

5 The devetersiritityy Bocald. Aok Bnts Bo 4 9ERERE, (RS ey g, 7Y, disdases ses

a knot. valve which completely shuts off the flow of fluid when closed. Bucalo, U.S, Pat.
No. 3,991,743, issued Nov. 16, 1976; and Bucalo, U.S. Pat. No. 4,018,063,
issued Mar. 22, 1977; disclose filters which are mounted in the vas deferens’
and which retain sperm, but let other parts of the fluid pass. None of these
valves or filters has achieved any widespread usage. It is believed that all

these devices plug relatively quickly and eventually lead to a rupturing of the |
upstream portion of the vas deferens.

Accordingly, a demand still exists for a contraceptive device for males which is
as effective as a vasectomy, but is easily and successfully reversed.

DISCLOSURE OF INVENTION

The general object of this invention is to provide an improved contraceptive

- device. A more particular object is to provide an improved device for
reversibly preventing the ejaculation of sperm from male mammals. Other
objects are to provide a device which does not require the vas deferens to be

cut in two and which does not result in a necrosis or rupturing of the vas
deferens.

I have invented’a contraceptive device for mammals having a vas deferens for
carrying sperm from a testis to a ureihra, the device consisting of a single filament
having a length at least one-fourth the length of the vas deferens of the mammal in
which the device is to be used, the filament having an outside diameter about equal
to the inside diameter of the vas deferens of the mammal in which the device is to
be used, the filament being of a material inert to tissue, which is sufficiently stiff to
enable it to be fed into the vas deferens and sufficiently flexible to enable it to

conform to the curved shape of the vas deferens, and the filament having an
enlargement at one end.



6. The devi
7. The devi
conpound.
enl ar genent
filament.

| east part

ce of claim5 wherein the knot conprises a bowjj P
ce of claim6 wherein the knot is enbedded in g QE ,__NT SHEET

8. The device of any of clains 1 to 4 erein the
is formed by pressing and/or nelting onelejd b6 QCE1998
9. The device of any of clains 1 to}|4}jwherein at

of the | ength of the fitément is holl ow of porous.

10. The device of claim9 wherein the filanment contains alsperm ¢jidal
or antiviral agent. -11-

This device effectively prevents the emission of sperm from male mammals
during ejaculation and yet the associated procedure is highly reversible. Three factors
contribute to the high revers1b1hty. First, the vas deferens is not cut in two so there 15'
no need for a reconnection. Second, the vas deferens does not necrose because thé
blood supply and nerves remain intact. And third, the vas deferens near the epididymis -_
does not enlarge, necrose, and rupture because sperm are permitted to escape through

the incision.
BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a perspective view of an elongated filament befng inserted into

the vas deferens in accordance with the device.of -this invention.

Fig. 2 is a perspective view showing the elongated ﬁlament fully inserted
into the vas deferens.

MODES FOR CARRYING OUT THE INVENTION

This invention is best understood by an initial reference to the drawings.
In Fig. 1, a section of the vas deferens 10 near the epididymis of 2 human male
is shown. An incision 11 has been made in one wall of the vas deferens: One end
of a section of filament 20 is inserted through the incision and into the lumen of
the vas deferens and then fed in the direction of the urethra. The other end of
the filament has been formed into'a loop 21 and tied into a knot 22. The knot is
secured with a dab of rubber glue 23 which completely surrounds the knot. In. _
Fig. 1, the filament is shown in the process of being inserted into the vas
deferens. In Fig. 2, the filament is shown fully inserted. It can be seen that the
loop and the rubber-encased knot remain on the outside of the vas deferens at
all times and that the incision remains open. The open incision around the
filament provides a vent for sperm to escape, thereby preventing an
enlargement and rupturing of the vas deferens. The portion: of the filament
inside the vas deferens blocks the flow of sperm. The muscular contractions of
the vas deferens and other tissue impart movement in the direction from the
testis to the urethra so that the filament tends to be pulled tightly against the
incision rather than being expelled. Accordingly, the filament remains in place
indefinitely until surgically removed. | -



8. A contraceptive device for manmmal s having a vas defere
carrying spermfroma testis to a urethra, ‘the device con

single filament having a | ength at | east about one

of the vas ~deferens of the manmmal in which the devy

the filanment -having 5 an outside di ameter about equal

di ameter of the vas deferens of the_mamal in which the device is tg
be used, the filanment being of a materi al i.nert to4-ssye—and-t-he
filament -having an enl argenent at one end. ‘| 9. The device of

clai m 8 whegigest (the filabieiér &asing) BTG plack, thwtissle ftHeOvas deferefls driddyes
t he Iengthel% pﬁhe vas defere aim9

S. 0.,.I'he .device o I
wherein th ARERIT 2P| gHﬁtY{th‘ QB%LﬁXtﬁ“f% ObJeQE 154 em%ﬁf& g‘l?jit%eer .
of about 0.&feritmally dloses. The opening inlthaHeasialdferens con4r huteswire rtdien
the fil am“@eﬂ@% Ao o'f%hgﬁ’ gﬁlhod of contraceptio&.zﬁggﬂﬁ ﬂ"e"écﬁxﬁiit?ﬁoeéw Bling

clains 8 to ereint arg

A e 1 (0] ri a no
13. The deVioxgedintq &h%“PEtW?éPeﬁﬂfiTgEéhRﬁfﬁs é%‘%ﬁ??%e@ﬁg‘?}&mi‘ﬁ‘é‘tk Jpsgssure
14. The devbé&id9handlthiervabidefbruns enlhigesned evenaidiboagstures. Baewiting vent,

conpound. sperm flow out of the vas deferens into the scrotum and are absorbed by the
surrounding tissue. _ :

With the filament in place in accordance with this invention, the number
of sperm emitted during ejaculation is insufficient to present any appreciable
chance of conception. There is virtually no damage to the vas deferens over

“time with the filament in place. The upstream portion of the vas deferens does
not rupture because the sperm are vented outside the vas deferens. The
downstream portion of the vas deferens remains healthy because the small
incision causes minimal disruption of nerves and blood supply. .

If and when the fecundity of the male is to be restored, the reversal
procedure is even simpler than the original procedure. An incision is made in
the scrotum, the enlarged end of the filament is grasped, and the entire
filament is removed. The incision will shut over time or, if an imymediate closure
is desired, the incision may be sutured. In either case, fecundity is restored
immediately because the entire vas deferens remains intact and functional
while the filament is in place. '

EXAMPLE

This example illustrates the contraceptive effectiveness of the device
of this invention on sheep. The experiment contained four parts. First, three
male sheep (“rams”) were given a unilateral vasectomy (a vasectomy of only
one vas daferens). Second, the continued fertility of the males due to their
remaining functional vas deferens was established. Third, the rams were
subjected to the contraceptive method of this invention. Finally, it was
confirmed that the males would not impregnate female sheep (“ewes”).

Three rams having an age of approximately seven months were
selected. They were given a light dose of xylazine analgesic by intra-muscular
injection to induce a general anesthetic state. They were then restrained on
their backs in a cradle and their scrotal and groin areas were scrubbed and
disinfected. A small incision of less than one cm was made on the anterior
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1. A contraceptive device for mammals having a vas deferens for

carrying sperm from a testis to a urethra, the device consisting of a
single filament having a length at least one-fourth the length of the
vas deferens of the mammal in which the device 1is to be used, the
filament having an outside diameter about equal to the inside diameter
of the vas deferens of the mammal in which the device is to be used,
the filament being of a material inert to tissue, which is sufficiently
stiff to enable it to be fed into the vas deferens and sufficiently
flexible to enable it to conform to the curved shape of the wvas
deferens, and the filament having an enlargement at one end. '

2. The device of claim 1 wherein the filament has a length of about 0.5 to
0.9 times the length of the vas deferens.

3. The device of claim 2 wherein the filament has a length of about 4 to
9 cm and a diameter of about 0.25 to 2.5mm.

4. The device of claim 3 wherein the filament material is nylon.

5. The device of any of claims 1 to 4 wherein the enlargement
comprises a knot. '

6. The device of daim 5 wherein the knot comprises a bowline knot.

7. The device of claim 6 wherein the knot is embedded in a gelling
compound.

8. The device of any of claims 1 to 4 wherein the enlargement is
formed by pressing and/or melting one end of the filament.

9. The device of any of claims 1 to 4 wherein at least part of the
length of the filament is hollow or porous.

10. The device of claim 9 wherein the filament contains a spermicidal
or antiviral agent.

A




‘a sperni@dal or antiviral agent.
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(57) Abstract

Conception is prevented in male
mammals by making an incision (11) in
one wall of the vas deferens (10) near the
epididymis and inserting a filament (20)
into the vas deferens through the incision.
The filament has a length at least about
one-fourth the length of the vas deferens
and an outside diameter about equal to
the inside diameter of the vas deferens.
It contains an enlargement (21.-22-23)
at one end and is made of a material
inert to tissue. The filament is inscrted
into the vas deferens all the way to the
enlargement. The incision remains open
around the filament to permit sperm to
escape from the vas deferens.




