Intrauterine Contraceptive Device The present
invention relates to an intrauterine contraceptive
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netallic alloy which contains zinc, copper, nanganese,
gold and/or silver. The use of intrauterine devices
conprising copper as the active netal are known since
the seventies. US 4 198 966 and US 4 353 363 descri be
intrau terine contraceptive devices conprising a
support body equi pped with arnms on one side and a
thread on the opposite side that contain copper as the
active ingredient. A wire made of copper is wound in
formof a spiral onto the support body. The copper
perfornms a spermcide function on the spermato zoa. It
is also known that the use of copper in excess of 200
NP is neces sary to obtain a reliable contraceptive
ef fectiveness over 3 to 5 years. US 4 562 835

di scl oses a T-sha ich carries
copper sl eeves onn%?%bgﬁﬁ%%%ngngaﬁﬂﬁ%%aﬁv%@ndlng of
copper wire, also used for con traception. One known
drawback of the intrauterine contraceptive devices of
the prior art is that the nenstrual blood flow usually
I NnThegsesenmtyinkentich 3elatds @nan lidtedte@nd @oﬁtrﬂ@e}tﬂivb&l@&cﬁe (IUD)

as usual.. Anot her knovvn r awback IS@&,I ncr ng . .
ri SRMPHFINGA SafrfesROdYea @napgtlye 0 AP F pontains zinc,

i nESBﬁéroﬂﬁan@énéﬁ %‘o‘ld ARGoFaMeed by transmtted
bacteria.lt is also known that a conbi nation of zinc

and copper as active ingredients increase the
contraceptive effectiveness of an intrauterine device.

NEFME' use of intrauterine devices comprising copper as the active metal are
known since the seventies. US 4 198 966 and US 4 353 363 describe intrau-
terine contraceptive devices comprising a support body equipped with arms
on one side and a thread on the opposite side that contain copper as the ac-
tive ingredient. A wire made of copper is wound in form of a spiral onto the
support body. The copper performs a spermicide’ function on the spermato-
zoa. It is also known that the use of copper in excess of 200 mm? is neces-
sary to obtain a reliable contraceptive effectiveness over 3 to 5 years.

US 4 562 835 discloses a T-shaped intrauterine device which carries copper
sleeves on its arms and a helical winding of copper wire, also used for con-
traception.

One known drawback of the intrauterine contraceptive devices of the prior art
is that the menstrual blood flow usually increases by 10 to 35 mL and lasts 2
to 4 days longer as usual. Another known drawback is the increasing risk for
infections, especially ascending genital infections or infections caused by

transmitted bacteria.



describes in J. Gynaecol Obstet, 14, 494-498 (1976)
that a device with 30 M2 of copper and 47 mMm® of zinc
wobkdosns46a9 hi gher contraceptive effectiveness tPEIER2007/008202

device nmerely contains at Iezast 200 nm2 of copper.
Wthin the device, zinc and copper wires are wound
onto the carrier body without the two netals being in
contact. The lifetime, however, of such a device, if
used in vivo, is reduced to a couple of nonth due to
t he occurrence of irregular histological findings
after 15 nnnth of use. Thus, the practica

o this device could n t be set forth.
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vices.

15  The object of the present invention is to provide an intrauterine device with an
increased contraceptive effectiveness that at the same time induces a shorter
and less intensive menstruation compared to intrauterine contraceptive de-
vices known in the art. A further object of the present invention is to provide
an intrauterine contraceptive device which reduces the risk for infections in

20 the abdominal region to a minimum.

Both problems are solved by an intrauterine contraceptive device comprising
a carrier body and an active metallic alloy, wherein the active metallic alloy is
of the formula
25
Zn,CuyMn,Au (1), or
Zn,CuyMn,Age  (I1),

and wherein x+y+z+k = 100 weight %, x is in the range from approximately 18
30 to 30 weight %, z is in the range from approximately 0.5 to 3 weight %, k is in
the range from approximately 3 to 12 weight %, and y being the balance.



and wherein x+y+z+k = 100 weight % x is in the range
fromapproximately 18 to 30 weight % z is in the

WO a0g@3denom approximately 0.5 to 3 wei ght % KkPCHEP2007/008202
the range fromapproximately 3 to 12 weight % and vy
bei ng the bal ance. Forrmulas (1) and (I1) also conprise
al l oys where gold and silver are present in
conmbi nati on. Then, the sum of the wei ght percentages
of gold and silver is fromapproximtely 3 to 12
weight % In a preferred enbodi nent of the present
invention, the active netallic alloy is wre-shaped.
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process 'sul orm-an aIon that conprises at
5Ieast zi nc, copper manganese, gold or silver or gold
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Chem stry. Copper, Silver and Gold. D., Van Nostrand
10Conp., Inc., Toronto, New York, London, 1945. The
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In a range omap roxi m mm pre erab
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melt-spinning followed by forming a wire and bending it by employing tech-

15 nologies known to a person skilled in the art. Such methods are described, for
example within/by Sneed — Maynard — Brasted: Comprehensive Inorganic
Chemistry. Copper, Silver and Gold. D., Van Nostrand Comp., Inc., Toronto,
New York, London, 1945.

20 The average diameter of the active metallic alloy wire is in a range from ap-
proximately 0.25-0.4 mm, preferably from approximately 0.3-0.4 mm, and
most preferably approximately 0.3 mm.

The manganese present in the inventive active metallic alloy is on the one
25 hand necessary to form the alloy comprising a zinc content of 18 weight % or
higher and, on the other hand, it is believed to enhance the ameliorating ef-

fect over the menstruation.

Due to the presence of manganese, which is an important component of the
30 hormones regulating the functioning of the genitals, and it is also the CO-
factor of the vitamin K, which has an important rule in the blood coagulation,
the menstruation bleedings are 2 to 4 days shorter and 20 to 60 % less inten-



hand necessary to formthe alloy conprising a zinc
content of 18 weight % or higher and, on the other
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fect over the nmenstruation.4 Due to the presence of
manganese, which is an inportant conponent of the
hor nones regul ating the functioning of the genitals,
and it is also the COactor of the vitamin K, which
has an inportant rule in the bl ood coagul ation, the
re 2 to 4 days rter
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wi shing t strlcte certain theory, It
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15i ngredi ent on the spermatozoa and on the
Without wishing to be restricted to a certain theory, it is believed that the
spermicide function of the active ingredient on the spermatozoa and on the
menstruation duration can be explained as follows: the copper and zinc within
the present active metal alloy act as the contraceptive effective ingredients.
20 When the device is placed in the uterus, the metal alloy comes into contact
with the fluids present in the uterus. Consequently, a multitude of galvanic
cells will be increased. The anode of theses cells contains the more electro-
negative compounds of the alloy, copper and zinc, while gold or silver or gold
and silver becomes the cathode. Due to the galvanic effect, the metals of the
25 anode are dissolved by forming ions. As such, copper and zinc develop their
contraceptive effectiveness. The cathode, however, remain practically un-
changed. The electrochemical dissolution of the metals of the anode accord-
ing to the present invention, compared to the spontaneous copper dissolution
caused within a device merely comprising copper as its active ingredient, is
30 not more intensive. Nevertheless, the presence of copper, zinc,. manganese
and gold or silver, or gold and silver results in a synergistic effect which, on

the one hand, enhances the contraceptive effectiveness and, on the other



menstruation duration can be explained as follows: the

copper and zinc within the present active netal alloy
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the device is placed in thesuterus, the netal alloy

cones into contact wwth the fluids present in the

uterus. Consequently, a nmultitude of galvanic cells

will be increased. The anode of theses cells contains

the nore electro negative conpounds of the al | oy,

copper, and zinc, i1e gold silver
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rmmprdwrﬁa&llwegvd&gmmhel ess, the presence of copper,
zi nc, manganese and gold or siIver, or gold and silver
results in a synergistic effect which, on the one
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tz\%gy&?l wei ght % nore preferably x is approxi mately
i'ght % and y is approximately 69 weight % The

daily rel ease of zinc and copper wthin the present
de\ﬂ ce, i e rande
15 ue to the above escribed properties, the time period in which the inventive
intrauterine conceptive device reliably protects from getting pregnant is ex-
tended up to 5 years.

Besides the above mentioned synergistic effect, caused by the presence of

20 gold or silver or gold and silver within the inventive device, gold and silver
have bactericidal and fungicidal properties. The bactericidal and fungicidal
properties of gold and silver are based on their oligodynamical dissolution in
traces. The term “oligodynamical dissolution” means that the metal dissolves
in traces. For example, in the case of gold and silver, the oligodynamical dis-

25 solution is 0.04-1 pg/ml (see: Die oligodynamische Wirkung der Metalle und
Metallsalze, Berlin, Springer, 1924; Umschau: 55, 192 (1955); Sci. Pharm. 24,
171 (1956)).

To lower the risk for infections, especially ascending genital infections or in-

30 fections caused by transmitted bacteria, to a minimum, gold or silver or a combi-
nation of gold and silver has to be present in a range from approximately 3-12
weight %, preferably approximately 6 weight %.



fromapproxi mtely 48 to 72 ng zinc ions and
approximately 200 to 280 ng copper ions. In a
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daily re lease of zinc ionséis approximately 60 ng and

of copper ions is approximtely 240 ng. Due to the

above described properties, the tine period in which

the inventive intrauterine conceptive device reliably
protects fromgetting pregnant is ex tended up to 5

years. Besides the above nentioned synergistic effect,
caused by the presence of gold or silver or gold and

Si |neRbrdind 86 i FltheryreRdriet efotimtent 96 the@prdstht Wiilention, the
have bactericidal and fungicidal properties. The
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silver are based on their oligodynam cal dissolution

in traces. The term "ol igodynam cal dissolution" neans

t hat t he 2detvgighttesmnd ves in traces. For exanple, in

t he case @f qgo and silver, the oligodynan cal
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W rkung dexeiyt %l hangaskdeet al | sal ze, Berlin, Springer,
1924; Umschau: 55, 1%92 q1955); Sci. Pharm 24, 171

(1956) ) . OTHEIOBWA IR SINGE for i nfections, especially
ascendi ng genital infections or infections caused by
transmtted bacteria, to a mininum gold or silver or

a ddebronfeaceptvefefigstivenass afi an datraisring deatrpeenrtiver deyice as
ar [ : e ;
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pr ¢ arPeafl imdibydif Ot Thef Pedrd indexde g an @eceepted measuse of contra-

?S@gﬁi@t Eﬁgct&];négs? I?Fetpiré/s?en@{haé He‘éng}wé}P P’at‘je ?Je?% 00 woman-years
of use, computed according to Pearl's formula, R = P x 1200/M, in which the
numerator is the number of accidental pregnancies multiplied by 1200, and
the denominator is the aggregate of all months of exposure contributed by all
couples included in the investigation (see Pearl R., Contraception and fertility
in 2,000 women, Human Biology 1932, 4. 363-407).

The carrier body of the present device is equipped with arms on one side and
an indicator thread on the opposite side of the body. According to the present
invention, the active metallic alloy is arranged around a portion of the carrier

body placed between the arms and the indicator thread.

In a preferred embodiment, the active metal alloy is wire-shaped and placed
onto the carrier body in a helical form. This has the advantage that the re-
lease of copper and zinc ions occurs in a steady and uniform way. The helical
form is easy to carry out, provides the biggest surface to the alloy and, fur-
thermore, in this case it contains gaps for trapping spermatozoa.



24 wei ght % zinc 69 wei ght % copper 1 weight %

manganese 6 wei ght % gold or silver The contraceptive
webdsosioreness of an intrauterine contracepti VECTEP2009008202

as described in the above paragraphs is greater than

99.5 % what is equivalent to a Pearl index of O0.5.

The Pearl index Ris an accepted neasure of contra
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rate per 100 woman- years of use, conputed according to
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al lep¥me8 hergig- shaped and pl aced onto the carrier body
in a helical form This has the advantage that the re
10| ease of copper and zinc ions occurs in a steady and
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provi d he biggest surface to the al
any suutable material in the context of the present appllcatlon The material is
preferably made of a synthetic material; more preferably of a flexible synthetic
material selected from the group consisting of polyester.
15

The thread can have a diameter in the range of from 0.19-0.25 mm.

In a preferred embodiment of the present invention, a monofilament polyeth-
ylene thread is used. This monofilament polyethylene thread preferably has a
20 diameter of 0.225 mm.

In general, the arms of the carrier body can have any form suitable to prevent
the accidental loss of the intrauterine contraceptive device when it is has
been placed in the uterus, e.g. T- or V-form.

25
According to a preferred embodiment of the present inventions the arms are
oriented to extend towards the oviducts.

The carrier body, the respective arms and the thread can be of any dimension

30 suitable for the present invention. In general, the exact dimensions of the in-
ventive intrauterine contraceptive device, such as the carrier body, its arms
and the thread, are adapted to the size of the respective uterus.



thernore, in this case it contains gaps for trapping
spermat ozoa. The carrier body of the inventive
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preferably plastic with flexible properties. The

plastic is selected froma group consisting of

pol yet hyl ene and pol ypropylene. In a preferred

enbodi ment the carrier body is nade of polyethyl ene.

Pol yeth yl ene has the advantage to be inert against

the fluids present in the uterus. Additionally, a body
made of pol yethyl ene provides sufficient flexibility
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contraceptive device as it is claimed herein.
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T- or V-form According to a preferred enbodi nent of
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and/or an(e3u(y)l\\//InZAgk (- 1UDs of the present invention with Cu-1UDs of
15 the state of the art. The [UDs of the present invention provide an advanta-
geous lower Pearl index, i. e. an increased contraceptive effectiveness asso-
ciated with a shortened menstruation duration compared to the |IUDs of the
prior art.
20
Contraceptive Duration of men-
effectiveness strual bleeding
Pearl-index (36 (day)
months rates)
IUD of the present <0.5 3-5
invention
Cu-I1UD 1-4.8 4-7




The carrier body, the respective arns and the thread
can be of any dinension suitable for the present

WO pass46on. |1 n general, the exact di mensions oPCT/BB2007008202
ventive intrauterine contraceptive device, such as the
carrier body, its arns and the thread, are adapted to
the size of the respective uterus. The intrauterine
contraceptive device according to the present
i nvention can be inserted into the uterus with the
hel p of any inserting tube and pushing sticks by any
nmet hod know by a person skilled in the art. Figure 1
shpys aRothes sbieteofard afliemash telise @ ndthllia ey ohthe formula
conceptive device according to the present invention.
The carrier body 1 is equipped with arnms 2 on the one
si de and r rqgad 3 on the opposite side.
The actlvgﬂhg?QVﬁ?%ﬁalp2;ﬁ4 preferably is wounded in

5t he form ddn&uilndAdkn lhelical formonto a portion of
the carrier body 1 |ocated between the arns and the
indica tor thread. The followi ng table conpares the
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o resent | nvent | o
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an i ncreased confraceptive effectlveness asso
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to the IUDs of the prior art.It is another object of
the invention to use a netallic alloy of the fornul a
ZnxCUyhzAuk (1), or ZnxC UyMh2Agk (11), wherein
x+y+z+k = 100 weight % x is in the range from
approximately 18 to



30 weight % z is in the range from approximately 0.5
to 3 weight % Kk is in the range from approximtely 3
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intrauterine device for penborm ng a spermcide
function on spermatozoa. Patent Clains 1. An
intrauterine contraceptive device conprising a carrier
body and an active netallic alloy, characterized in
that the active netallic alloy is of the fornula
ZnxCUyvn AUk (1), or anCuyl\/th?Ig (1), wherein
x+y+z+k = 100 wei ght % >PatentGlaims range from
approximately 18 to 30 weight % z is in the range
fromapproximtely 0.5 to 3 weight %9 k is in the
rafmge f Aorintzaderiné nanteacepBve device weinghising and y bei ng

the bal ange. 2. T int el L.ne raceptive device
of clai fh® rnﬁgﬁig%ﬁdﬁ@&ﬁ&eg&%ﬁlg%ﬂ%t ely 93 weight %
3|. The tcihdrasigriced rethapnt r acepti ve devi ce of any one of
cl ai ms to. 2, wherein the rrier body is equipped
with ar %ﬁﬁ"’@r‘i@e@,"&é’rhamf %ﬁﬁ?ﬁorm%%tor thread on the
opposite side of the body. 4 . The intrauterine

contraceptive device of any one of clains 1 to 3,
Zn,CuyMn,Auy (1), or

wherein

x+y+z+k = 100 weight %,

x is in the range from approximately 18 to 30 weight %,

z is in the range from approximately 0.5 to 3 weight %,

k is in the range from approximately 3 to 12 weight %, and
y being the balance.

2. The intrauterine contraceptive device of claim 1, wherein x+y is ap-
proximately 93 weight %.
3. The intrauterine contraceptive device of any one of claims 1 to 2,

wherein the carrier body is equipped with arms on one side and an in-

dicator thread on the opposite side of the body.

4. The intrauterine contraceptive device of any one of claims 1 to 3,
wherein the carrier body is made of plastic.

5. The intrauterine contraceptive device of claim 4, wherein the plastic is
polyethylene.
6. The intrauterine contraceptive device of any one of claims 4 to 5,

wherein the indicator thread is a monofilament polyester thread.



wherein the carrier body is nmade of plastic. 5. The
intrauterine contraceptive device of claim4, wherein
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9. Use of a metallic alloy having the formula

10 Zn,CuyMn,Auy (1), or
Zn,CuyMn,Agy (1,

wherein x+y+z+k = 100 weight %, x is in the range from approximately
18 to 30 weight %, z is in the range from approximately 0.5 to 3 weight
15 %, k is in the range from approximately 3 to 12 weight %, and y being
the balance, in an intrauterine contraceptive device for performing a

spermicide function on spermatozoa.



