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WO 2008/ 034619PCT/ EP2007/ 008202 1 Intrauterine
Contraceptive Device 5 The present invention rel ates

om@g/@ﬁgignt rauteri ne contraceptive devi ce (| UDCT/EP2007/008202

conprising a carrier bodyjiand an active netallic
all oy which contains zinc, copper, manganese, gold
and/or silver. 10 The use of intrauterine devices
conpri sing copper as the active netal are known since
the seventies. US 4 198.966 and US 4 353 363 descri be
intrauterine contraceptive devices conprising a
support body equi pped with arns on one side and a
thread on the opposite side that contain copper as
the ac- 15 tive ingredient. A wire nade of copper is
wound in formof a spiral onto the support body. The
copper perforns a spermcide' function on the
spermatozoa. It is also known that the use of copper

in excess of 200 MR is necessary to obtain a

reliable contracg e effectiveness over 3 to 5

years. 20 US 4 'G'Eraé'\é% rige SQritaceriive [g%vdﬁ%d

intrauterine device which carries copper sleeves on

its arnms and a helical w nding of copper wire, also

used for contraception. One known drawback of the

'Q'ﬁé g\'@f%r it r?ﬁ‘ﬁﬁ'ﬁtghrt%@ﬁgé 11 & ol GW e @virfef cérﬁtﬁhd&bh@é dRivice (IUD)
at e menstrual bl ood flow usually increases

byordrising a5canienbedy andsan addiva mekpdic) ipyevhisl eantains zinc,

Anot her_ kn r g increasing risk for
opé’?ffi%ﬂ%@%&%{e@&@w’%@%@%gu ng genital infections

or infections caused by transnmtted bacteria. 2 It
is also known that a combination of zinc and copper

as active | i ncrease the contrac

ST Lp v oBaUEIng it O RPTRbY ek S BB gtve metal are
Al Bifse ke devéptieacCd 4 Gigstass, aricﬁUS%%Sé%S(dléRﬁbe intrau-
that a device with 30 nmmR2 of copper an
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o ?/VQE érei %&e’@ﬁ@ LA G e 8bpoSiRsdide iht BoRtam c§§;&ﬁ&§s the ac-

e device, zinc and copper Wi res are wou
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& Vi‘vo, oupl e of nonth due
tm dt rsm!serkoewofthat timgummof kbpper ibgxsess of 80 lS neces-
after f_use.
S e BB By isle FPGragthtve FREIRSH oBE 215 spser:
Addi tionally, Mendel reports that no significant
di fferences in bl eedi ng and pain renoval rates were
noted between the tesﬁt dec}/i %es , - , )
US 4 562 835 discloses a 1-shaped infrauterine device which carries copper
sleeves on its amms and a helical winding of copper wire, atso used for con-

traception.

One known drawback of the intrauterine contraceptive devices of the prior art
is that the menstrual biood 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

fransmitted bacteria.



An enbodi ment of the present invention seeks to
provide an intrauterine device with an increased
contraceptive effectiveness that at the sane tine

i nduces a shorter and | ess intensive nenstruation
conpared to intrauterine codtraceptive devices known

in the art. A further enbodi nent of the present

i nvention seeks to provide an intrauterine
contraceptive device which reduces the risk for
infections in the abdom nal- region to a m ni num
According to a first aspect of the present invention,
there is provided an intrauterine contraceptive

device conprising a carrier body and an active

s alsbi knowinl gt aveenfinationhel Zoe avd aeepel as @ctive sygredents
of the for I | r

1{1Fr s& t er%g%ﬁtw%&%&@%”é# éf afl 1nﬁ? ﬁ;ﬁxyh%ég\gr%%n Mﬁndel
d@mgbesﬁ ﬂrom QyprexdinBbsiby 143 494-83 m'ighﬁhe%a zieiviselwith 30

th f k

i OB § DT B s e ol Bl Srgtless
haR el daiiddmebal abaRins Mﬂb&&@@mﬁﬁﬁw%ﬂpﬁ&maﬁ t}ibsaéxace
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proximately 3 to 12 weight % 5Inapre erre
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|ntrau ine coptraceptiyv evice. 10 The actjve
SRS PPy VL BN B A Ety B SR BKEEL hetested de-
vichd able to forman alloy that conprises at | east

zinc, copper, naenganese, gold or silver or gold and

si | ver. Preferably, the active netallic alloy is

A eabastimpyt pbithe mjesent insentioapsepkenty medﬁwa ipjrauterine
dRhd8 Mn nV"lnrc?ee}%%g %ﬂ%‘c@ﬁm}e e#?/ctlegrpééy h39 at ‘%ﬁ@ san time
noIo I'es Known erson skilled in the art
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CRERStvg TR soitipveb Rle Tt A Y el 7t frdsent
ihéntion KRS t® pravie Ao I‘rkl:aul;eitrmécnmntréedﬂwe device which reduces

the risk for infections in  the abdominal region to a minimum.

According to a first aspect of the present invention, there is provided an
intrauterine contraceptive device comprising a carrier body and an active

metallic alloy, wherein the active metallic alloy is of the formula

Zn,CUyMnAu« (1), or
Zn,Cu,MnAgy (11},

and wherein S(+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.



20 The average dianeter of the active netallic alloy
wWre is in a range fromapproximtely 0.25-0.4 nmm

wo oséasabl y from approximately 0.3-0.4 nmm areCTBRI0T/008202
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preferably approximately 3.3 mm The nmanganese
present in the inventive active netallic alloy is on
the one 25 hand necessary to formthe all oy
conprising a zinc content of 18 weight % or higher
and, on the other hand, it is believed to enhance the
anmeliorating effect over the nenstruation. Due to the
presence of nmanganese, which is an inportant

W’b@n{l%gﬂd ph%ggggﬁ{pﬁgg %ﬁoﬁﬁ%Hé@? hti%iiv%r are present in
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-inten- WO 2008/ 034619PCT/ EP20071008202 4 sive during

the use of th |nvent|ve intrauteri ontr tiv
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merely copper as an active ingredient. 5 The ot

enealic doymespesiake within the: compledoni Jam é%féaqtgrme Contracep-
during the manufacturing process of an alloy

conprising copper, zinc, gold or silver or gold and

silver nmerely an all oy mﬁth t he maxi num of 17 wei ght
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“%a%ﬁn’paégpﬁiﬂﬁlb?aéﬁééd 30 M%’n%?tﬁ VprEfled:NEomit8hed i inorganic

nganese enhances amel i orati ng effect over
t Geemistryt CoapebRives athCB@%dt Dwi Yan hpstrang&oreBy, inet éaronto |

"g%‘?\p"?ﬁa@ o'hh“?ﬁﬁé’ is believed that the

unttion of the active |ngred| ent on the.
sper mat ozoa " and on t he nenst r.uat i on duration can be
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in the uterus, the: metal al | oy -comes into-contact
V\W"Pﬁtﬁfﬁ@f?‘l)%a@?r@?@éﬁfl 0i3fhe uterus. Consequently,
a mul titude of ‘galvanic cells will be i ncreased The
anode of theses cells contains the nore

oThec mangegese weeeRToUhasM YR iRcadivE Gy Stalispplay ifngn the one
Z‘Le g g%l%l %Srygl%ufgnﬂrthélahtéﬁf Efaﬁ{gng&gga} %ﬂg cShletof 99%@& % or

etoth ni c the netal's

dflgmdsreand on the other hand, lt is believed to enhance’ the ameiiorating ef-

fect over the menstruation.

Dué to the presence of manganese, which is an important component of the
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-



25 anode are dissolved by formng ions. As such,
copper and zinc develop their contraceptive

wo 2#éd/saéi9veness. The cat hode, however, remai n PCI/EP2007/008202
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practically unchanged. The el ectrochem ca

di ssolution of the netals of the anode according to
the present invention, conpared to the spontaneous
copper dissolution caused within a device nerely
conpri si ng copper as its active ingredient, is 30 not

nore jinte erthe S, resence of. co [

A g in e BRATUIERGYS dntailefine 28GERertiE Rt com-
Sdr¥@rtorhs ubtéédmgs Tabeg diirhi thealidecof iMfatdrinedBohirgceptive
one hand, enhances the contraceptive effectiveness

AIRYicasEaMRISHt EeregoPpeisAH 8R @EINOESsi®nt7/ 008202 5
hand, induces a shorter and | ess intensive
menstruation conpared to intrauterine contraceptive
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t he above nentioned synergistic effect, caused by the
presence of 20 gold or silver or gold and silver
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anode are dlsso!ved by formmg ions. As such copper and zing deveiop their
confraceptive effectiveness. The cathode, howe_ver, _remam_ practically un-
changed. The electrochemical dissolution of the metals of the anode accord-
ing to the present invention, compared to the spontansous copper dissoiution
caused within a device merely comprising copper as its active ingredient, is
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



To lower the risk for infections, especially
ascending genital infections or in- 30 fections
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silver or a conbination of gold and silver has to be
present in a range from approximately 3-12 wei ght %
preferably approxinmately 6 weight % WO

2008/ 034619PCT/ EP2007/ 008202 6 According to a further
preferred enbodi nent of the present invention, the
conposition of the active nmetallic aIIo. i S as .
AT HRUCES & et A lBshanEOSIRIRISBRGR oMPared to intrau-
V‘t%hﬂé”co%rﬁ%ﬁr@e@&n&s"‘@f QB priBrastt thedbiySdduiedL Qith Rpper as
contracepti Ve effectlveness of an intrauterine

caive dngrpdient devi ce as described in the above

paragraphs is greater than 99.5 % what is equival ent

to a Pearl index of 0.5. The Pearl index R is an

- akerpdiad towasnefareat emﬁmmf ithe peddfent triveptiars x+y g approxi-

represents .t pr er 100 Fve o 0f .
BB B il L PR R4S APRrtRghaa e WERE g ana v i
13;%}6%54@ Wi wdighh%. 15 nunerator is the number of
acci dent al pregnanm es multiplied by 1200, and the
denom nator is the aggregate of all nonths of
ﬂf rélQadd %Pﬂfn%darm/ Féer%ﬂﬂﬁ 9= bRcderdaidvicB i& ¢ a range
|nves |gat| on (see Pearl Contraceptiaon and
ffemml appreximataly GB0tovBAuLg, ZiRariams Indmnyyowateiy 200 o 280 yg
{ T
Phidh g f SRR el e Fendey e ay e
t lbaeadf pinctidres ispamMEDRienateld S0ofig tahé dﬁodypeern@ sajamgoxmateiy
;?‘f resent invention, the active netallic alloy is
%ed around a portion of the carrier body placed
between the arns and the indicator thread. 25ln a

\%)S%?é E’%Sgigon\%ggé%ﬁ?@t@gogrgger%gsl t\f'% t?n% %lerlgd in zvhlc% the inventive

intrauterine conceptive device reliably protects from getting pregnant is ex-

fended up to 5 years.

' Bésides the above mentioned syn'ergistic effecf caused by the presence of
,'__20
""'-,.have bactenc;daf and fungrcadal propert:es The bacterICtdal and funglcldal :

gold or Sllve.r or gold and sﬂver w;thm the 1nventwe device,. goid and silver

S -$-J:f'55.properties of cxald anci selver are” based on fhElf oitgodynam ical dzssoiutton in_
traces The term ohgodynamlcai dissolution” means that the metai dzssoives ’

in traces For exampié, in the case of qold and salver the ohgodynamrca} dis-

: soiu’non is 0.04-1 pg/m! (see Dte oixgodynamtsche Wirkung der Metalle und
Metal!satze, Berfin, Springer, 1924, Umschau: 55, 192 (1855); Sci. Pharm. 24,
171 (1958)). '

To iower the risk for infections, especially ascending genital infections or in-
fections caused by transmitted bacteria, to a minimum, gold or silver or a combi-
nation of gold and siiver has to be present in a range from approximately 3-12

weight %, preferably approximately 6 weight %.



onto the carrier body in a helical form This has the
advantage that the rel ease of copper and zinc ions

WO mog/34519 N a steady and uniformway. The hel i BE/EFD0T08262
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is easy to carry out, prow des the biggest surface to
the alloy and, furthernore, in this case it contains
gaps for trapping spernmatozoa. WD

2008/ 034619PCT/ EP2007/ 008202 7 The carrier body of
the inventive intrauterine contraceptive device is
made of plastic, preferably plastic with flexible
properties. The plastic is selected froma group
CRASL StiN f e d I I .
RORrSingnf, 2 uAeY SHOER e BB ROl ARK HRGent PvBntion, the
pobmpositibre nbtheReitiye nstkiinallbp s adiladyant age to be
inert against the fluids present in the uterus.
Additionally, a body nade of polyethyl ene provides
suf fici eptweigie®bidd ty to be used as a carrier body
within an intrauterine contraceptive device as it is
cl ai medSRWEGTH % £OPA®e i ndi cator thread of the

present 1 \RidRYE $hadifanegdt raceptive device can be of
any suitable materital in the context of the present
appl i cabiwsightPh@olthersiivel is preferably made of a
synthetic material; nore preferably of a flexible
synthetic material selected fromthe group consisting
o he dopdrateptivel Bfidttvenbsead arannthauterire doatnateptive ndevice as

the range of from0,19-0.25 nm In reeferred , _
HERSIPRED U7 bRES BREUERRTS mAReienen0%0 vbt VPah auivalent
Pl & Pchyliedex bho SadhePatmeithdel IR & abaeddgtedrattiasure of contra-
poeléet%ene t hr ead Br eferably has a 20 di amféer of

ocsiiive gitechyenfsse HdPPrasRBISANSEPIEANRNGY @l PRl Of pman-years
CHuRARniNed SESraING BIPEA'S IRHANE M =L D& FEID/NCIH Fhich the

l oss of the intrauterine contraceptive device when it

i RUrRERAtPReisHtng| RabieT af eeddental geeonangies Toulgpliag py 1400, and
. : ¢ |

e e A e o RREd by el

t toupdes ohebitded in the investigation (see Pearl R., Confraception and fertility

" in 2,000 women, Human Biology 1932, 4: 363-407).

The-cerrier body of the present device is equipped with arms on one side and

f anlindicator_threa_d on the opposite side of the body. According to the present

invention, the active metaliic alioy is arranged around a portion of the carrier

' body placed between the arms and the indicator thread.
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Ina preferred embodiment, the active metal alloy is wire-shaped and placed
onto the carrier body in a heiical form. This has the advantage that the re-
lease of copper and zinc ions occurs in e,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.



The carrier body, the respective arns and the thread
can be of any dinension 30 suitable for the present

woO toos/easison. | n general, the exact dinensions mfI/EF07/008202
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inventive intrauterine contraceptive device, such as

the carrier body, its arns and the thread, are

adapted to the size of the respective uterus. WO

2008/ 034619PCT/ EP2007/ 008202 8 The intrauterine

contraceptive device according to the present

invention can be inserted into the uterus with the

hE'I‘?J camrieq pdy 9§ the Invgnlivaibtradierivg genigceptivecdeYige impade of
"RESR drOrRMHNY pisRE W SHbIL |Rdhdriled. hePblastic i LAIKERd from

a poss odi nent of an intrauterine

cagwm¢mtsﬁeg|0¢@oal@ﬁnﬂmer@1d polypreppleseent i nventi on.

The carrier body 1 is equipped with arns 2 on the one

side and an indicator thread 3 on the opposite side.

Tinea pcdféxv@d eribaldimentaihk aarreriboely s alide ofspoipethgiede Rolyeth-

p05e7 Gasuhe eudttage 55, ey 49t abE s Risse: frothe uterus

apaticHihyt Eeoddtjfdr‘n%\aé%f ;s&wétaﬂenér \fi&kd @Mﬁﬁ&n‘t #ldility to be
conmpares 't he ficac the Zni (0- _and/ or

Zésedu aRez AgREL 1hady Uﬁﬁ"rbﬁnt'ﬂ@alﬂﬁﬁg‘érﬁo"Frﬁ%Pﬁ\{%ﬁeV\F? ras it is
Q:{alH& h&binl® the state of the art. The IUDs of the
presen |nvent| on provide an advant ageous | ower Pearl
index, i. e. an increased contraceptive effectiveness

' a@'ﬁ% E}dzcg?éjr t\%ﬁﬁ!@i %ﬁﬁg %r é%{?ﬁ %t%?l?%rﬁr(e &{Htroa%SBHv@Eé\%e can be of

any suitable material in the context of the present application. The material is
preferably made of a synthetic material; more preferably of a flexible synthetic

material selected from the group consisting of polyester.
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

diameter of 0.225 mm.

“in ig'éﬁeral, 'thé a'rf_.r'_}:s of the ca_rrierbbdy can have any form s\u‘itab{é to prevent

‘the accidental loss of the ihtrauferine confracepiive device when it is has

been placed in the uterus, e.g. T- or V-form.

According to a preferred embodiment of the present inventions the arms are

oriented to extend towards the oviducts.

The carrier body, the respéctive arms and the thread cén be of any dimension
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.



Contraceptive effectiveness Pearl-index (36 nonths
rates) Duration of nen- strual bleeding (day) |UD of

WO Zotsmsperesent invention <0.5 3 - 5 Cu-1UD 1 - PLTRERROGT/0p8202

10

15

20

9 According to a second aspect of the present
invention, there is provided use of a metallic alloy
havi ng the fornul a

The intrauterine contraceptive device according to the present invention can
be inserted into the uterus with the help of any inserting tube and pushing

sticks by any method know by a person skilled in the art.

Figure 1 shows a possible embodiment of an intrauterine conceptive device
according to the present invention. The carrier body 1 is equipped with arms 2
on the one side and an indicator thread 3 on the opposite side. The active
metallic alloy 4 preferably is wounded in the form of a wire in a helical form

onto a portion of the carrier body 1 located between the arms and the indica-

tor thread.
The following table compares the efficacy of the Zn,Cuy,Mn,Alk (-
and/or Zn,CuyMn Agk (1)- IUDs of the present invention with Cu-IUDs of

the state of the art. The 1UDs of the present invention provide an advanta-
geous lower Pearl index, i. e. an increased coniraceptive effectiveness asso-

ciated with a shortened menstruation duration compared to the IUDs of the

prior art.
Contracepftive Duration of men-
effectiveness | - strual bleéding ;
Pearl-index (36 {day)
months rates) '
IUD of the present <0.5 3-5
invention
“Cu-IUD 1-4.8 T 4-7




Zn" CUyM nzAuk (1), or Zn"CUyM2Agk (I1), wherein
Xx+y+z+k = 100 weight % x is in the range from
approximately 18 to 30 weight % z is in the range
fromapproximtely 0.5 to 3 weight %9 k is in the
range from approximately 3d¢o0 12 weight % and y
bei ng the bal ance, in an ntrauterine device for
perform ng a spermcide function on spermatozoa. WO
2008/ 034619PCT/ EP2007/ 008202- 10 Patent C ai ns
Zn, CuyMzAuk(1l), or ZnrCuyMizAgk(Ill), wherein x+y+z+k
AccbBingwo ghaeced xaspactiaf thé prasgntinvention, dpge dxiPraMidad use
8 to 30 ight. %, z.1s in the range from
O‘Ji'ﬁﬂr‘s%ﬁ'r?a%%@’@ab‘??,o‘?eom \li\E/'ei ght % k is in the range
fromapproxi mately 3 to 12 weight % and
Zn,CUyM nAuy (1), or

Zn,CU,Mn2Ag (I1),

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, in

an nfrauterine device for performing a spermicide function on spermatozoa.



y being the bal ance. The intrauterine contraceptive
device of claiml, wherein x+y is approximtely 93
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any one of clains 1 to 2,1wherein the carrier body is
equi pped with arns on one side and an indicator
thread on the opposite side of the body. The
intrauterine contraceptive device of any one of
claims 1 to 3, wherein the carrier body is made of
plastic. The intrauterine caontraceptive device of
claim4, wherein the pl Batant Glaims)| yet hyl ene. The
intrauterine contraceptive device of any one of
claims 4 to 5, wherein the indicator thread is a
rfonof iAreintratitepiné yoestrace ptivegdavice yMprising

2008/ 034619PCT{ EP2007/ 0082 e intrauterine
contréc%aﬁf'?%ocg’e@'i’ 8“&‘39‘3% eé%ic %l%o ¢lains 1 to 6,

_ wher eichatdteerpetiiMeharet al [ic alloy is wre-shaped.

58. The intrauterine contracepiive, device of claim7,
wher eithe BR/eRetafic ﬁ'&ya'fs ogﬁq%{prqng!am aced onto the
carrier body in a helical form 9.Use of a netallic
al l oy having the fornul a

Zn,CuyMn Al (B, or
Zn,CuyMnAgy )3
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 coniraceptive device of claim 1, wherein x+y is ap-

proximately 83 weight %.

3. The intrauterine contraceptive device of any one qf, claims 1 to 2,
where.in the carrier body is equipped with. arms on one side and an in-

 dicator thread on the bp_posife su:ie of the body.

4. . The intrauterine contraceptive device of any one of claims 1to 3,

wherein the carrier _bbdy is made of plastic.

S. 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.



© 10Znr CuyhAnzAdk(1), or ZnxCuyhAnzAgk(11), wherein

Xx+y+z+k = 100 weight % x is in the range from

WO zepEp3extbmat el y 18 to 30 weight % z is in th@COT&RGe07/008202

10

15

fromapproximtely 0.5 tot13 weight 15 % k is in the
range from approxinately 3 to 12 weight % and y

bei ng the balance, in an intrauterine contraceptive
device for performng a spermcide function on

sper mat ozoa.

7. The intrauterine contraceptive device of any one of claims 1 to 6,

wherein the active metaliic alioy is wire-shaped.

8. The intrauterine contraceptive device of claim 7, wherein the active
metal alloy is placed onto the carrier body in a helical form.

Q. Use of a metallic alloy having the formula

Zn,CuyMnzAuy ), or
ZnCuyMn Agy (n,

wherein x+y+z+k = 100 weight %, x is in the range from approximafely
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, in an intrauterine contraceptive device for performing a

spermicide function on spermatozoa.



