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LNVENTION 1. Field of the Invention [0001]The invention relates generally to intrauterine systems and
in particular to devices that are capable of retainingland releasing a biologically active compound
within the uterus. The invention further relates to.a method of manufacturing an intrauterine system
having a biologically active compound deposited therein. 2. Description of the Related Art [0002]The
use of intrauterine devices (IUDs) hasiiqmg heererepognigee a3 a convenient manner of providing
long-teiin contraception. The presence of a device within the uterus causes the release of leukocytes
and pro a El( ﬁé@? rédlf% tHH;rf?’ fﬁrine lining These substances are hostile to both sperm
and eggsé Ea g@ s%)o% g1pﬁr\everwt?(ﬁegi Isation and any subsequent attachment of the fertilised
egg to thf %r}gl%ngﬁﬂg%vgﬁ%gse of copper in an IUD increases the spermicidal effect.

0001]  The invention relates generally to intrauterine systems and in particular to devices
that are capable of retaining and releasing a biologically active compound within the uterus.
The invention further relates to a method of manufacturing an intrauterine system having a

biologically active compound deposited therein.

2. Description of the Related Art

10002]  The use of intrauterine devices (TUDs) has long been recognised as a convenient
mamner of providing long-term contraception. The presence of a device within the uterus
causes the release of leukocytes and prostaglanding by the endometrium ot uterine lining.
These substances are hostile to both sperm and eggs and are understood to prevent
fertilisation and any subsequent attachment of the fertilised egg to the endometrium. The use

of copper in an TUD increases the spermicidal effect.

0003]  An IUD that has been widely accepted is presently marketed by N.V. Organon under
the name Multiload™. Such a device is depicted in US 3952734 and comprises an elongated
stem carrying at one end two resilient, cantilevered arms, extending sideways 611 either side of
the stem. A copper wire is wound about the stem. For msertion into the uterine cavity the stem
is contained within a tube shaped sheath by means of which the device may be inserted
through the cervix. The sheath narrowly encloses the stem and the shape and ﬂexibﬂity of the
arms are chosen such that they can collapse around the sheath during insertion. The sheath
may then be pulled back and the arms unfold to retain the IUD within the uterus. For the
purpose of retrieval, a thread is attached to the stem at the opposite end from the arms. The
thread extends through the cervix and can be pulled for removal of the device. Under normal
circumstances the TUD may be effectively used for long periods of up to 5 years without

removal.

[0004]  More recently, devices have been developed that can include a quantity of a hormone
for long term retention and release within the uterus. These devices are generally referred to as

mtrauterine systems (TUS) and the term will be used hereafter to refer to IUDs having an



[0003]An IUD that has been widely accepted is presently marketed by N.V. Organon under the name
Multiloadmi V&P AHaYce is depicted in US 3952734 and comprises an elgﬁagé’f‘gaogﬁé%%grrying at
one end two resilient, cantilevered arms, extending sideways on either side of the stem. A copper wire

“is wound about the stem. For insertion into the uterihe cavity the stem is contained within a tube
shaped sheath by means of which the device may be inserted through the cervix. The sheath narrowly
encloses the stem and the shape and flexibility of the alms are chosen such that they.¢an collapse

around tHBCSHRRFHd ERG ir<BrRIDRICTRE SHEXEH Y ARHBE HlLadsale JA thd Eris unfBid to retain
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end from the arms. The thread extends through the cervix and can be pulled for removal of the device.

Under noiepiveiFciimisanets eibndsDmady pleadmadiivedy [15eaqarI6Rg e FIaens! dBaseseetifs without
removal. {0004MPLs LegRRKY. deviasshayaheandeieiopedateandithiog aaiial ahonnone

for long term retention and release within the uterus. These devices are generally reférred to as
intrauterideysistemriid S it Xvesesrinseilipe asbrtmerehfbtho seferts genxsaiashglian taviet
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externally to effectively contro armacodynamic properties, a system must be
able to rubber based material and applied externally to the IUD.

0005]  To effectively control the pharmacodynamic properties, a system must be able to
store a sufficient dose of agent to ensure a sufficient flux over a prolonged period, yet small
enough to prevent injury or pain on passing thropgh the cervix. Another difficulty encountered
in manufacturing an IUS is the need to produce a structure that is strong enough to endure the
forces of insertion, removal and usage without breaking yet again is small enough to prevent
mjury or paih on péssing through the éervi’x. In particular, the cénnection between the arms
and the stem must be flexible to allow folding of the arms around or within the inserter. On
removal the arms must again fold without breaking off] since loss of part of the device within
the uterus could lead to complications, One device that attermpts to solve these problems is
shown in US7080647, in which arms are attached to a slot in a medicated fibre stemn. The
strength of the device appears to be dependent upon the limited material available for the slot
connection. Another device is known from WO096/01092 in which a medicated deposit is used

to form the arms of the device and the stem comprises a loop that encircles the arms.



store a sufficient dose of agent to ensure a sufficient flux over a prolonged period, yet small enough to
prevent injury or pain on passing through the cervix. Another difficulty encountered in manufacturing
an IUS is the need to produce a structure that is s%rong enough to endure the forces of insertion,
removal and usage without breaking yet again is small enough to prevent injury or pain on passing

through theRivix A RAVtsHan e cameclion belwesniie ARRDYINE 8T ASLRe fexible (o

allow folding of the wins around or within the inserter. On removal the Ims must again_fold without

breaking S sROQEROMRE ABSRBRERS JuvEigintine aaiths Bt a9 dRs dotgiithithdb®ne device
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intrauterine system for the retention of a bio active compoun In the uteru
mammal, ¥ H sriheaRuEhd S pRRHCRE IR a deposit of the compound, the deposit

comprising a rate controlling structure that controls a rate of release of the compound within the uterus

and whergjp jibe ceRasihis forip-siableargnpicpgoded during use, a frame defining an interior space
for receipt of tgﬁ depoé.?,it, the fra% having an ppen structure allowing atxgcess to a supstantial part of
C

an outer gﬁ% Pb(fcm zagpgéie tORPEFt rethgl present invention, there is provided an

intrauterine system for the retention of a biologically active compound within the uterus
of a female mammal, preferably a human, the system comprising a deposit of the
compound, the deposit comprising a rate controlling structure that controls a rate of
release of the compound within the uterus and wherein the deposit is form-stable and not
eroded during use, a frame defining an interior space for receipt of the deposit, the frame
having an open structure allowing access to a substantial part of an outer surface of the

deposit, and one or more



retention elements for retaining the frame within the uterus. [0009a] Because of the open structure of
the frame the greater part of the surface of the inserted deposit is directly exposed to the environment
and hence the rate controlling effect on the steady state release of the compound to the uterus may be

primarily determined by the structure of the deposit itself and the environment in which it is placed.
This may BERIGPerHaRFHE ARttt nEH Beiamactiimi pEtedsctive since once the frame is defined,

exstmgcir Iatlons controlledr lease. ga ules/ bers a be ins ted intQ tlg}e ame. As
release r &'}é&éé;l perlcr%uarll deten%lneér%%%ﬁ ge%g.flrtasn%ﬁe vr('i:}slyrp aIease raett%% Within the frame

should bewaﬂdéiymwlys giea%km&pqeeh@q Iﬁ?ﬁb‘%’d’ﬁ*ﬁ’é‘ﬁﬁr&f TAG IHRSALGS At BaEeHEigered to
provide agffstauterine ﬁysﬁernkmnméaﬁg affrii e-datpeaeiptofithederosit af Hielogicalilactive

compoung.ahGieln SOsEAmS: [N PRSI RGN G RISARR.AT NG ARIMRQUARLhe uterus.

In the following, re nce to an open st ruc ure al owm% ccess to a substantial part of an outer

surface oFme%ébgglﬁgrﬁmgfm gt Srn 1A PR SRRTEN QRS PREOSTRR D uter
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more prefgrallymare menﬁ%{e WA%bfeeépesfe%s[od%%ﬂmg'r@&eﬁﬁlﬁ{ewegwﬁet@ébmﬁx further

relate to an intrauterin tem for the ret ntlon 5 I L? my activ (g ga%? within the uterus of

a female MERARFSCE ﬁ%e% iﬂfﬂ ?ﬁieecsg‘r%% 5 P()?ﬁ’? BrEE5ErERy rod shaped

element, ﬁoé&l@f@%@ﬁ}ﬂ@f&b@fﬂiﬁ%@eﬁmgﬁ fynﬁ%ﬂe&e@@&ecf a6l fhedeppsitand retention
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elements provided on the frame for eta|n|ng th me with terus, wherein the flexible frame
and the roYSEHAFOPBIETHENT iFtEPSC %W%cﬁ) %?éts‘fﬁ.]l%g}fé]%?ﬁj}é’ GrEXe PR Sical strength,
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tubular insgrgde torske et Hiesiebrifis B sigoiionase thatihedd&ppalde to fit within an
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-7439.20020 WhiEmimdinmanablipivrentisguines Snthwsaria talse rmstierorestirensionia outer
diameter.; ﬁ%@@Qﬂ?’%@QﬁZﬁé‘aﬁ/ﬁB&@@@/&ﬁﬁé&mwﬁiﬁcw@wﬂ@ afprefenierd emlaadiment of the

invention, the framec es 0 enln%ngr aljlgw&n ntrpductlonaﬁf ostlpto the interior
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0014]Preferab e closure member comprises a plug. The plu ay be integrally fojlied
[ ] structure having greater mechanical Etrength gl p%rhculmp Stgﬂ!yes% than either %fle %r

or the rod shaped element alone. Accordingly, an improved structure may be achieved
that ensures adequate strength while still ensuring ease of insertion due to the small cross-

section of the frame that may be achieved in this manner.

[0012] Preferably, the frame stem may have a diameter of less than 4.5 mm, yet more
preferably less than 4.0 mm, and may even be less than 3.5 mm in diameter. As the
skilled person will understand, for use in combination with a tubular inserter, for
surrounding the stem, it is of significance that the JUS is able to fit within an inserter
having an outer diameter of 5.0 mm. In this manner compliance may be achieved with
1SO -7439.2002, which for human recipients requires an insertion tube of not more than

5.0 mm outer diameter.



with the fra,%;g %) e a separate component Although use of a plug or gzprigriRigsEehothe skilled
man will understand that alternative closures may be used. In particular, the frame may be formed of

two parts that join together around the deposit to contain it. Both parts may be connected to close the
opening using mechanical means such as press fitﬁng, fowl fitting, screw thread or the like.
Alternatively, the parts may be glued, welded or otherwise bonded together. In a preferred

embodir@%?&;othe&ég&&%%gsfé%%&@%%g@% PA.SN,COVES and Rratechapead of the deposit as

will be described below. ost pr y, the frame Is foiu.ied of a substantially inert material. In
this contepdrting tlerm! 'substantiafycinertafifte dapoigtintendie duicniefepts aanhterlabthamistiut eroded by

exposure to the enyironment within the. uterus and s not jtself actively rele e
Neverthgﬁ’éé‘??ﬂ%tﬁ%enoé)tﬁ’r’lg%\ﬁ:éﬁgﬁ Aie'd \5?0?&%%%%%%%%&%”%&%eoﬁzgﬁ?%%%c@a%cge release
of leukogyiegangprostaghaidinsby, the éndeinstium sifel moshpdeferied sridentishembohel frame
comprises a bjolggically compatible polymer, in particular, polyethylene (PE), ethylene vinyl acetate
(EVA) of S 8dRbiFEm thenesy @G&ﬁgbﬁlﬁﬁé@%ﬁ\% %Sélhp%%h@{ Oﬂ%m ‘aﬁﬁgilgjé%?@i&ength and
resiliencgdarruciaprlications. 4raeerginede iaifiharprefatios smiegimentteithar. the frame or the
deposit or both may incorporate an indicator such as a radio-opaque material. Barium sulphate is a

preferreghgupstancesdoriiis RUERase: [R0R6HNARfefeadRMbDLirnRR Bk iRveRtiDn fhaddne or

more retention elements are integrally foitned with the frame. The retention elements may take any

form thatdhslife54ms RIFBEBRO FSRIHIRCIRRPaBG e WihaREhBsE Rt 4P e RIdAR 1 B HEERfhited to an
arm or ajs,Gail SHHUGRes ARENATS. hRoks. Darke. dbres.and,he like: A impriiaRcadawayer is that

the retention elements also allow insertion and removal of the device into and from the uterus as

approprieter Fhéfrandeofriaip pesterhpliciqmesesnarelodgatelsRantitOmRETS o BREPHRE Bahterior
Shoce o8 Liprelenian slanierty A e e omsa on A A Sl S ERn o stem. The

interior space may also be form ast ally within the retention elements or arms as
appropriatesw grious dotind it afticanetiveliyk iovimiis they dre. g0ed7vEldtbdirnthetsvokthenitssention are

intended for use with any appropriate deposit. An advan f the present desjan.is 9 form of
frame m%ﬁ%%‘?ﬁ'ar?uq'%%?ggga%rgéﬁééﬁ%@g eapsllusgfésrsa;?fsﬁgﬁ%ﬂge%n |%ngggg?/i%% g;l? e?é?m’t%gcoﬁr]rllepounds
accordingrte-theudesi od tredtpeit aA pikfesréd dabrddfetieposit comprises a polymer matrix in which

the active agent or compound is dissolved or otherwise dispersed. Preferably the matrix is loaded with
a progegtagen seléctegrifaratiye throfipensistingdosombgesirdhacetaeat@MAch naturakt
progesterone, leyonogesirel, etonogestrel, dydrogesterone, medrogestong, medroxyprogesterone
acetate, Hebedr ’%ﬁ%ﬁl@ﬁ%ﬁﬁﬁggﬁﬁ{ e%&:’%&%ﬁ?@%f%%r%% lgge?%fg,tgéetsftsolﬁ%r%prg%{eé'gbﬁoate,
demegestignfRuRremagestonaniestenana tHinegestenel aereshiseiftne (el ethindraneyenorethisterone
acetate, lynestrenol, ethinodiol acetate, norethinodrel, norgestrel, norgestimate dieno%fest, estodene,

drospireABNET AR Snb otk PR Bl ST HTERCTHISSUALI VIR FREGESH @%@W?@/P dét'Preferably

the matri.js.oaded il soRagssSelMIRimNS 888 RIAAr7RYs W Siapagestieleput more preferably
30-65 wt% and yet most preferably 40-65 wt%. The core matrix may comprise an EVA poklﬁémer,

preferabKpareEwantikecfiain RATSIONG ViRP Reately PORyaHidre phafstaBh st isgiay Aok fOD'Ea]
Accordirﬁ%ﬁ%ﬂfﬁ?ﬁﬁ%ﬁ%&@%wm the-rateeaniFoling SHUCHEE ceRpdsesamemprane

surroun e membrane preferably also comprises EVA, in particular EVA with a VA

percenta‘g@&_ﬁibihgrﬁtéﬂlﬂﬁl%p@iewﬁhtﬁyﬂm@ﬁm@s%%&mtm@mquman 28%. Such a
constructiol J5 Delieye 'trz‘%e%?ég?%ségrgigé’ g&%@?ﬁlﬂﬁé’&er‘ia%ﬂr&?%%%@%@?ﬁ%ﬁ%@@n%ﬁl?aﬁﬂmDOU nd at

a steady‘rate over a pro1ong peri Ince the membrane forms part of the deposit rather than the
frame, eacthray heloptimigechintepdidaniy ofipm:eties preferred substance for this purpose.

[0016] In a preferred embodiment of the invention, the one or more retention elements are
integrally formed with the frame. The retention elements may take any form that ensures the
function of retaining the device within the uterus, including but not limited to an arm or arms,
coil structures, anchors, hooks, barbs, fibres and the like. Of importance however is that the
retention elements also allow insertion and removal of the device into and from the uterus as

appropriate. The frame may preferably comprise an elongate stem in which is located the



[0019] According to embodiments of the invention, the deposit is substantially form stable and is not
eroded during use. Due to the fact that the deposit is not eroded, there is little danger that it could exit
from the open structure of the frame during prolorfged retention in the uterus. In particular, the frame

may be provided with large openings. Another attribute of a. 7 form stable.d it is that the

et B S B T RS L AL P e PR Baif0020]
Accordingrtenstiifustirer dinbouienemtssictheniawesiorbetHorepbsit nagt ramahfactredhin the form of
a rod shaped, glement Baving aacimiprential SWace.and o §ndaufeces RiRIGITed dimensions for

the rod are 1.5-3.0 mm diameter and 20- 45 mm in length for a single rod although under some
circumstafites diameters as low as 1.0 mm may provide sufficient release. In general, the dimensions

may be | ly-dictated by standards bo?jes such as rding to.the above-mentioned 1SO
7439 200 IR TRTTRG o erat B R LR P RREC SRR IR irerent

dimensiods: rdyebigppficableesatifiesen epdult arsdaarbef| Seamednwittin Branfacsiradh b device.

Such depggits hayerRgeniie UGNy RIS KD SRANIHACKIR LY CXIHBINR Y 0kRssER ARG may be
subsequently cut into desired Ieggthi}or usz.én particular, a deposit may be forme bé r%lco-extrusion

process t8FIRT & FBISHY MWBeRk SERPSUTEEPEYS PeROATE Patb Yt &mbrane. On
cutting theceixtsudedtrod éntopengths, dscdxpbsed thedsiscednperede idafoyatie thembtanegs In this

case, it ishegéé@k;vﬁﬁhaamge&rﬁg& %%y&ré&hw_&%dgga CERLRIBIE BN RhLgaYRs Rigage of

compound from these regions in particular, the initial burst on commencing use, In this case in
particular NGRS Ine MYHAE aPEeRRITHE S cutfToRifaitEliterdenrpEssttiltne HEpOLE R exposed
by the opgidisgettiecphiberfampm gtadmanmisttberiosagelretainesy thibendaposit avetiae o increase

the swrengih of he system, the for may extend sybstantialy he whole lenalh of the IUD, 100211
According1t a secon(faspebt.%ff't & present mvention, thete s provided 8 method of forming an
intrauterintinygestanthe metivdaconsprisiaty fomdiag . fravwhisimepsn idreigbh spaeestiaerhn open

structure, gxpMiding adenesit afadkinkeically aetiveLombasntthe, denesidbeingdarmtstable and not
eroded during use and having an outer s r{ace E%o‘{i/iﬁed with a rate controllingﬁstructutr.e,tand inserting
the depodiFIRS THE et Bacd el Al SLISAAh CAPHRIVE! (HeE FESESHREER 5808 2ed through

the open Mmd:tpr:égf@@]&lﬂ;]el mparticdldraded priskisionogksicépositinftizebiaiggicdlifadtiteveompound
may involye, Rigudinahe.corpaKRc i 23 Exieing daiRniR iRl [RLiBasijon i the,rame. [0022]

Preferably, the'method further comprisés appI)(lng a closure to an opening in the frame to prevent
removal GO BEPSSIPROFPIAR FtetbESHAdRS TG aBREarblY crte doitemhy'ddmpise bonding
the closurgol the:dan(e AQ, preveptdterabial-tisetcohand may take place 8

[0018] According to a further preferred embodiment the rate controlling structure
comprises a membrane surrounding the matrix. The membrane preferably also comprises
EVA, in particular EVA with a VA percentage of lower than 40%, preferably lower than
33% and most preferably lower than 28%. Such a construction is believed to be most
advantageous in ensuring a controlled release of the compound at a steady rate over a
prolonged period. Since the membrane forms part of the deposit rather than the frame,

each may be optimised independently of the other.

[0019] According to embodiments of the invention, the deposit is substantially form
stable and is not eroded during use. Due to the fact that the deposit is not eroded, there is
little danger that it could exit from the open structure of the frame during prolonged
retention in the uterus. In particular, the frame may be provided with large openings.

Another attribute of a



in an automated procedure e.g. by gluing, welding or hot stamping. As indicated above, in a preferred
embodiment, the opening and its closure is located at a forward end of the frame. [0023] In a further
preferred embodiment the method comprises forn?ing the deposit by co-extrusion of a polymer matrix

containing,{he sompound.and ayars copaling membrane 0GRSk AecRIging el Apther

embodiment of the inver e met may comprls rming the frame by injection moulding. The
frame an@ﬁ@%@@ﬁr@fﬁhﬁﬁﬁ@%?ﬁém’ﬁ%tsmgle moulding operation or alternatively may be fonned as
two distin onen erent erial F DESCRIPTION OF.THE DRAWINGS
[0025] T Tjrggognﬁl%a% an?ta es ofthe i mvagtn on§wﬁlﬁ ?ur?ﬁg?go%r&?at% ?J%ton r&‘egrence to the
following Wfﬁ@@fﬂd Whiba: f[UOlZG}C FI@de@I@%@@W@éﬁ\}@WWﬁ%ﬁéﬁﬁéH fdrtcorfe invention:;
[0027] FlGv® ds@sseriienaprieal thedbihot FGtht aldngdines232; i0n28hiiGerisiaperspective view

of & Secong M RAIMAR! oLl é%ﬁ%ﬁ% CaRldGntt B pslaRRElveieN O filrd empodiment of

the invention prior to assem 51s a perspective view of the embodiment of FIG. 4 after
insertion 6?%@éﬁﬁﬂvmﬁ‘iﬁmf@té%’%%éf’sﬁgﬁf% WE\WWQSFSE}RH%}%%@%@M%?%@I t]?\yentlon
standards bodies such as according to the above-mentioned 1SO -7439.2002, which limits

the overall length of an IUD to 36 mm. It will also be understood that different
dimensions may be applicable e.g. if the deposit were to be located within an arm of an
IUD device. Such deposits have been found convenient to manufacture by extrusion
processes and may be subsequently cut into desired lengths for use. In particular, a
deposit may be formed by a co-extrusion process to form a rod shaped polymer matrix
surrounded by a release rate determining membrane. On cutting the extruded rod into
lengths, the exposed ends are not covered by the membrane. In this case, it is desirable
that the frame covers the two end surfaces to prevent or reduce release of compound from
these regions in particular, the initial burst on commencing use. In this case in particular,
it is the membrane around the circamferential outer surface of the deposit that is exposed
by the open structure of the frame. To maximise the dosage retained in the deposit and/or
to increase the strength of the system, the rod may extend substantially the whole length
of the ITUD.

[0021] According to a second aspect of the present invention, there is provided a method
of forming an intrauterine system, the method comprising forming a frame having an
interior space and an open structure, providing a deposit of a biologically active
compound, the deposit being form-stable and not eroded during use and having an outer
surface provided with a rate controlling structure, and inserting the deposit into the
interior space such that a substantial part of the outer surface is exposed through the open

sfructure.

[0021a] In particular, the provision of a deposit of a biologically active compound may
involve providing the compound in an existing galenical form for insertion into the
frame.

[0022] Preferably, the method further comprises applying a closure to an opening in the
frame to prevent removal of the deposit from the interior space. The application of the
closure may comprise bonding the closure to the frame to prevent removal thereof and

may take place



[0032] FIG. 7 is a perspective view of a fifth embodiment of the invention during insertion of a deposit,
[0033] FIG. 8 is a perspective view of a sixth embodiment of the invention; and [0034] FIG. 9 is a
perspective view of an inserter and IUD assemblygaccording to the present invention. DESCRIPTION

OF ILLUSTRATIVE EMBODIMENTS [Q035] .Referring to FIG. 1, there is show ' rine system
} accorai 1 ST R HERE oo ek b R B R e

pair of latéyaiyefesedirbadis B dhmepain g issdrens s lagaehbaier Ky ad srdef $m 4, there
WO 20090600 77PCTTEP2008/065149 -9- is provided an eye 12 to which is connected a nylon thread
14. The stem 4 is formed by a frame 16 having openings 18 to an interior space 20. Within the interior
space 20 [@0REhted firdbes rapisa ek padedmquode] mehodserryiscs Sus e oh dEoRsi Birough the
IUD 1 takesn algagdines?-3. pdGmzer matrix containing the compound and a rate controlling

membrane.

[0024] According to yet another embodiment of the invention the method may comprise
forming the frame by injection moulding. The frame and its closure may be formed in a
single moulding operation or alternatively may be formed as two distinct components e.g.
using different materials.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The features and advantages of the invention will be further appreciated upon

reference to the following drawings, in which:

[0026] FIG. 1 is a perspective view of a first embodiment of the invention;
[0027] FIG. 2 is a sectional view of the IUD of FIG. 1 along line 2-2;

[0028] FIG. 3 is a perspective view of a second embodiment of the invention;

[0029] FIG. 4 is a perspective view of a third embodiment of the invention prior to

assembly;

[0030] FIG. 5 is a perspective view of the embodument of FIG. 4 after insertion of a
deposit;

[0031] FIG. 6 is a perspective view of a fourth embodiment of the invention;

[0032] FIG. 7 is a perspective view of a fifth embodiment of the invention during

insertion of a deposit,
[0033] FIG. 8 is a perspective view of a sixth embodiment of the invention; and

[0034] FIG. 9 is a perspective view of an inserter and IUD assembly according to the

present invention.

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0035] Referring to FIG. 1, there is shown an intrauterine system 1 according to a first
embodiment of the invention. The IUD I has a body 2 comprising a stem 4 with a pair of
laterally extending arms 6 connected at its upper end 8. At a lower end 10 of the stem 4,

there



shows morﬁ,glgﬁ%ya%yame 16 of the stem 4 and the deposit 22 received:yithip-thetesior space
20. FIG. 2 also shows the deposit 22 to comprise a core 24 and an outer membrane 26. Core 24 is

formed of a matrix consisting of EVA copolymer with a vinyl acetate percentage of 28%, to which a
guantity of biologically active compound has beerradded. In the present embodiment, the core 24 is
loaded with etonogestrel at 54 wt% with respect to other core materials. The skilled person will be

aware thal SDeMedicatons opbialogicaliv. acius sampaURdS MRy e Rcorbesaled agd. that other
ay ly, t

loadings e considered. Additiona e core 24 comprises 12 wt% of BaSO4 as a radio opaque
indicatofrhe rhémbngne@6rizasi & thimknesswfsproadd. 4 thicrdnsiztadcons st biHoRicdgolymer
with a vini cetaége erceniage of 15%. The skilled person will be aware that other membrane
dimensiBﬁl %‘%Be O?EB%%?U Ns may be used, as detemnned by the desired release rate of the active

compound from cqre 24. The deposit 22 has an overall | of 30 mm and. a4l rof around
2.3 mm 48 ste -t?aghg‘ﬁ’so@g;gﬁﬁgﬁggﬁné abou %%ut%rrﬂéeﬁgggtle{r%ﬁaﬁn |£8r%%gé}%% ?b%ﬁ%%g mm.
[0037]Mgu+actisne of:thie Wbrkiakes plake diyninjeatibhenbuloing di¢be hddyithin dsimglepiece
including stem 4 and arms 6. To this end, t%ody 2 comprises %PE/ VA mixture includi % barium
sulphatSM%s 44/3812 A SIS 18 FRROS Hl:é%?@fé%’irotﬁﬁ?&pﬁﬂé iR PBASSERR) i 0 ity of the

finished prpdugt; Thatbuead hhisthenaiaehateo gyeddRyea wimpleihicheotfiertormingdhe body 2,
the rod shaped deposit 22 is inserted into the frame 16 by passing it through one of the openings 18

and slidiR} it fowarss mevapareiicosrlnaposn PrrosuibrRrradisg {8 i tiend slightly
into an S Qe dhatihe other and.afithe.depositiz sanhe; nssriedniahatewesgnd 10 of the

stem 4. The frame 16 Is also flexible and assists insertion of the deposit 22. The deposit 22 is now

effectivetyatetaiineBhwithiti ahodrsonavilb barreshiiet esievmpdieenens @nhieRsiratbtasi & user. The 1UD
is then ready for use and can be con i ly.4 i t : u ical
O A S B e o

practitioner tising an atherwise :
[0038]F &8 Hepittp@ssedd nd Bno Bdiftdiscf ad D 4P asbontingli theriiverish svhich like

reference numerals preceded by a 1 will be used to-represent the same featyre in the system of
FIGS 1 ﬁaﬁ%@%&iﬁp&?ﬁaﬁﬁf&%@% 861%%%%%?358885”1“8%%%%éﬂéﬂﬁé’?ﬁ%f&. The stem 104
is formegddycatheticnlicnl. i bavisgmpesings bigand grintbionspacent 20 Fhewsikid 6 is
preferably made of metal but could also be a moulded plastic component,.Arms 106 are integrally
formed WRABM e rendPs 955k ﬁ?’é%&@?ﬂlf A %Ig??ﬁ?é E%%afféaiig 8%%8&8%‘6663? AMouiding
procedurg, A fowegs-end 1L atfhgistendln isvalsa feigacasemmoutdingangprosidesindtd. an eye
112 to which is connected thread 114. A deposit 122 is retained in the interior s g%a“% . The deposit

122 may'Be Jarerany ddesiearvsrmlea e s toghdcmmsadisroral damsbeio tB¥or space

120 takes place by deformation of the coil 116. Although, the thread 114 is depicted.as attaching to the
lower end@9®1b, it ManrEaserse ek %&%ﬁ%@ﬁ%b@d&ﬁ?ﬁ@%{&?ﬁl%@ B3R H§PEFend 108.

In this manper, tengionanthe daread kL4 tommxtagt thedbl 100:wilinatcapgeystreiching of the coil
116. [0039]FIGS. 4 and 5 depict a third embodiment of an ITUD 200 according to the invention in which

like refereabubmgrharale p\ﬂéﬂéﬁ@@tﬁﬂé@%ﬂ bé %W%Eﬂ?s@?%ﬁﬁé%ﬁ@%@té%@é@ in the system
o i RV 208, S0 g Sl LTI 500, Ebis S12. 315 e ames ot tovier pnds 210,
210" of frempichaitebs 206 206nartheipelyehdR08 bithecdtdmadledpriascaybinorthmiznmgelo

by passing it through 6ne of the openings 18 and sliding it towards the upper end 8. The

deposit 22 is sufficiently flexible to allow it to bend slightly into an S- shape such that the

other end of the deposit 22 can be inserted into the lower end 10 of the stem 4. The frame 16

is also flexible and assists insertion of the deposit 22. The deposit 22 is now effectively

retained within the frame 16 and cannot exit without being manipulated by a user. The TUD is

then ready for use and can be conventionally inserted into the uterus of a user by a medical

practitioner using an otherwise conventional inserter.



[0040]The body 202 is formed in an injection moulding procedure having living hinges 207, 207
between the"fARIEORARAES 205, 205' and the upper end 208. After insertion 8C3/EEpYSES33?) the frame
halves 205, 205" are snapped together to form the stem 204 as shown in FIG. 5. The deposit 222 is
now retained in interior space 220. Deposit 222 maybe generally identical to that of FIGS 1 and 2.
Thread 214 is then passed through eyes 212, 212" further restraining the frame halves 205, 205' from
opening. [0041]A fourth embodiment of an IUD 300 according to the invention is disclosed according

to FIG. 6i#P%hichiilke Peflererice penviet gislséaetis bynal B1ark0( ssaotd ingpie Seniffrasama features as
in the Sy%”&k?fi%éo%% iy Fl(;éy%% ?%%%é%ﬁ%‘}g E’%gﬂ%g%@@ﬂg%éré?eﬁ%ﬁié@%@%ﬁ% QJs,generally

similar to the em ahd comprises a bo 02 comprising a stem 304 with a pair of
laterally ektenyding affisE06 sohAedmdaiistogper. end 308 (At arpwersenicbdt 0 &F tawistea 304, there

is provided an.eye-312 1o which is.connected a nylon.thread 314. The ste 4 is formed as a frame
316 havinl oS0 L B S0 S AL B LRt TP LA D roc
shaped deposil 32 Zbinliké 1Hé arpbdeiméntafie B nlstdURCO0 &l stinsludesd dap:B38ccovering an

opening 332 formed through the upper end 308. The cap 330 ha moqth outer sutface that blends
o the B ST 08 HTL AT SN B G LTS 3 b AT o the
ILTD 300ipAften insertiemthedepaningndalisclasesinetne eapS3whichrig.ixeshin placalky a welding

procedure. Alternatively or additionally, the cap 330 may be glued to the body 302 using an
appropriatdHahas/E ey iHaY Bl msp St Jet drefito! %v%ﬂkasgaﬁ%ﬁ%@%méué [0043]FIG. 7

depicts afifthembodimentefi 3R #iR AR AGeRIING totReIRYER oD IRWRICBenerally identical to
that of FIGS 1 and 2. Insertion of the deposit 122 into interior space 120 takes place by
deformation of the coil 116. Although the thread 114 is depicted as attaching to the lower end
110, it may also be desirable to pass it through the stem 104 to attach at the upper end 108, In
this manner, tension on the thread 114 to extract the ITUD 100 will not cause stretching of the
coil 116,

[0039]  FIGS. 4 and 5 depict a third embodiment of an TUD 200 according to the invention
in which like reference numerals preceded by a 2 will be used to represent the same features as
in the system of FIGS 1 and 2. According to FIG. 4, the TUD 200 comprises a body 202
having a stem 204 formed in two frame halves 205, 205" having snap elements 209. Eyes 212,
212" are formed at lower ends 210, 210" of frame halves 205, 205°. An upper end 208 of the

stern 204 carries a pair of arms 206,

[6040]  The body 202 is formed 1n an injection moulding procedure having living hinges 207,
207 Betwc—:en the frame halves 205, 205 and the upper end 208, After msertion of a deposit
222, the frame halves 205, 205’ are snapped together to form the stem 204 as shown in FIG.
5. The deposit 222 is now retained in interior space 220. Deposit 222 may be generally
identical to that of FIGS 1 and 2. Thread 214 is then passed through eyes 212, 212° further

restraining the frame halves 205, 205° from opening,

00417 A fourth embodiment of an TUD 300 according to the invention is disclosed
according to FIG. 6 in which like reference numerals preceded by a 3 are used to represent the

same features as in the system of FIGS 1 and 2.



like referengg,nymasials-preceded by a 4 are used to represent the same fegiyigsgsihgssystem of
FIGS 1 and 2. [0044]Referring to FIG. 7, the IUD 400 has a body 402 comprising a stem 404 with a

pair of laterally extending arms 406 connected at its upper end 408. As in previous embodiments, stem
404 is formed as a generally open frame 416. A lolwer part of the stem 404 is however formed as two
flexible legs 405, 405" having mating lower ends 410, 410'. Eyes 412, 412" are fintiled in the lower ends

405, 40i?y ?451 9 }/sﬁ rgﬂﬁ%ﬂ@ﬂ%ﬁﬂ%ﬁ&%@@@m@% chthesgs 495, 405 are

sufficien exible that t can b spread apart for insertion of a deposit 422. After msertlon the legs
405, 405 aetursite thesrodidinalthosiiors. wwlézadm@msgrampé&@@m@ngrates@@p@@zemz to

restrain legs 05 405 eni t the.depasi 2 15 re eri 20. Legs
405, 40 r%‘a%qa SO %r Browggrc]?? s{?g;?ga%%igé olrssp(P Sot sen ne)yat I%?rolg}\?l\/eg}%e%]g %]%Egillgo
[0046]F ifyléh depicls adsixtie smbainsibahan dui)fm&séd@hdumtoﬁmngvéﬂﬂdn an wiichike

Irg;‘%rzr.]cgv %ue;n%%?9 g%preceded by.a 5 are g§§ Ofﬁ er zs&g&tqlape QSS}MEE %ﬁnﬁg}ﬁesystem of FIGS
embodiment of FIG. 1, TUD 300 also includes a cap 330 covering an opening 332 formed
through the upper end 308. The cap 330 has a smooth outer surface that biends into the upper
end 308. The cap 330 allows insertion of the deposit 322 during manufacture of the TUD 300.
After insertion the opening 332 is closed by the cap 330 which is fixed in place by a welding
procedure. Alternatively or additionally, the cap 330 may be glued to the body 302 using an

appropriate adhesive or may be hot stamped thereto, or any other appropriate technique.

10043]  FIG. 7 depicts a fifth embodiment of an TUD 400 according to the invention in which
like reference numerals preceded by a 4 are used to represent the same features as in the

system of FIGS 1 and 2.

[0044]  Referring to FIG. 7, the TUD 400 has & body 402 comprising a stem 404 with a parr
of laterally extending arms 406 connected at its upper end 408, As in previous embodiments,
stem 404 is formed as a generally open frame 416. A lower part of the stem 404 is however
formed as two flexible legs 405, 405° having mating lower ends 410, 410°. Eyes 412, 4127 are
formed in the lower ends 405, 405°,

[0045]  The body 402 is formed in an injection moulding proce&u:re and the legs 405, 405°
are sufficiently flexible that they can be spread apart for insertion of a deposit 422, After
insertion, the legs 405, 405’ return to thelr original positions. A thread 414 is then passed
through eyes 412, 412° to restrain the legs 405, 405 from opening so that the deposit 422 is
retained in interior space 420. Legs 405, 405° may also be provided with snap connectors {not

shown) at their lower ends 410, 410°.

[0046]  FIG. 8 depicts a sixth embodiment of an IUD 500 according to the invention in
which like reference numerals preceded by a 5 are used to represent the same features as in the

system of FIGS 1 and 2,



[0047]Referring to FIG. 8, the IUD 500 comprises a pair of flexible arms 506, 506 joined together
connected atMAeMINe# Ends 510. Each aim 506', 506 carries at its upper eRE’BOB2AH /B frame 516,
integrally formed therewith. An eye 512 is foimed at lower end 505 to receive a thread 514. As can be
seen, one arm 506 is longer than the other 506" and foth are sufficiently flexible that they can be
folded together for insertion of the IUD into an insertion tube, whereby the frames 516 substantially

align with one another within the tube. Each frame 516 comprises an interior space 520 in which a
deposit 52248l retdlsédraiie pidviduthe Mg diMeens0os8IFIE.  Shsivs aminséftel BQOifox
introducti u f ..100, 200, 3 0,and 500.. The inserter. compri
thin-walle%%%%{v]vg?ﬁggg%ga Eglvélli ﬁg%o%e%ﬁ?g? ian':}eé'gaecrh o%?. mm%?r?dp grﬁlfﬁnae?rggiu %}tpée%lofSSO Ban
approximagety fBaghenind Arstigedléoruled dleraeith 604 isrenblintefboncth et tiolee 6821 tH04agsist a medical

practitioner in correct itioning of the device. IUD 1 is.initially in a retracted ition.within the
 cartor wRCbI Al s e AAAALE SRITSE AT S0 51 gk DR r OB AL AT Betomds
from a segqdhidient, RS thetingertan 6eGWhe e detan ke helaty theipratiiioneradnsesition of the
IUD takes place,in an otherwise conventional manner and will not be further described here in detail.

The IUDS BB ISTELE AT ATAREDA Sy AIBHBLY R BRI SRR riREs ST HHA A SHS Nt {h the 1UD
is providesh atctherenssohamans Qrbeoktarrathesthanwitina uhvlanelpment:Fyghermore, although

the arms 6 of the IUD are shown folded around an outside of the inserter tube in the embodiment of
FIG. 9, it WPBEIAErstood that they may also be folded together within the inserter instead.
[0049]The invention has thus been described by reference to certain embodiments discussed above. It

will be re€¥yRizedtitat Arbew ermIBeRRE A dnTedptim «f varchdhnbdRednidhe 2H8: RBmative
foul's welk kpown 4adhaseipiskl #adhe A EDOuL HeRRTIRG W ti8ShintaRghe CoRGRE the invention.

In particular, although all embodiments have been shown with laterally extending, curved arms, other

shapes a@mmﬁiﬁd@@iﬁw iﬁ@ﬁidiﬁ@&fﬁé ermmﬁbm%hé&m'eﬁﬁ@dfahhwémmtm of
ccordmal A e D R S e
not limitindpupenithe scopetolltha mvemived mBitlonAmiihinabterine sy stéindoly e setention of a
biologically acive, coMROUNG BRI e HIEP QIR BRI MMl E FYRI L COMRIAAGS of
the mserter 600, where it can be held by the practitioner. Insertion of the IUD takes place in an
otherwise conventional manner and will not be further described here in detail. The TUDs of
the present invention may also be used with other inserter arrangements in which the TUD is
provided at the end of a wand or holder, rather than within a tubular element. Furthermore,
although the arms 6 of the IUD are shown folded around an outside of the mserter tube in the
embodiment of FIG. 9, it will be understood that they may also be folded together within the

inserter instead.

[0049] The invenﬁm has thus been described by reference to certam émbodiments discussed
above. It will be recogrﬁzed that these embodiments are susceptible to various modiﬁcaﬁonsl
and alternative forms well known to those of skill in the art without departing from the spirit

and scope of the invention. In particular, although all embodiments have been shown with
laterally extending, curved arms, other shapes are possible including but not limited to straight,
branched and curled arms. Other forms of retention elements may aliematively or additionally
be used to maintain the system within the uterus. Accordingty, although specific embodiments
have been described, these are examples only and are not limiting upon the scope of the

invention.



a deposit of the compound, the deposit comprising a rate controlling structure that controls a rate of
release of the compound within the uterus and wherein the deposit is form-stable and not eroded
during use; a frame defining an interior space for receipt of the deposit, the frame having an open
structure allowing access to a substantial part of an outer surface of the deposit; and one or more
retention elements for retaining the frame within the uferus. 2. The system according to claim 1,
wherein the frame is generally flexible and interacts with the deposit to form a mechanical structure
having a stiffa@ss greater than that of either the deposit or the frame alone. 3. The system according
to claim 1 or claim 2, wherein the deposit is in the form of a rod shaped element having a
circumferential surface and two end surfaces. 4. The system according to any preceding claim,
wherein thd.framefcomiprisedrarspgenirig foeattsoiinninte tindtionadl thelide posipmtacthétiindhior space
and a closure member for closing the opening. 5. The system according to claim 4, wherein the

closure me%ﬁ@?%ﬁ]fﬁ@@?éﬁﬁﬁﬁ@% SR CBRF Sy stem according to claim 4 or 5, wherein the
Closure member Is locat%'o%p?éﬁ%ﬂ{g ElLhe frRme Y afalinvd s'emedtdndariet dide

rearward end of the frame.
that controls a rate of release of the compound within the uterus and wherein the

deposit is form-stable and not eroded during use;

a frame defining an interior space for receipt of the deposit, the frame
having an open structure allowing access to a substantial part of an outer
surface of the deposit; and

one or more retention elements for retaining the frame within the uterus.

2. The system according to claim 1, wherein the frame is generally flexible and
interacts with the deposit to form a mechanical structure having a stiffness greater than that

of either the deposit or the frame alone.

3 The system according to claim 1 or claim 2, wherein the deposit is in the form of a

rod shaped element having a circumferentiai surface and two end surfaces.

4, The system according to any preceding claim, wherein the frame comprises an
opening for allowing introduction of the deposit into the interior space and a closure member

for closing the opening.

5. The system according to claim 4, wherein the closure member comprises a

impermeable plug.

6. The system according to claim 4 or 5, wherein the closure member is located at a

forward end of the frame and a retrieval element is located at a rearward end of the frame.



7. The system according to any preceding claim, wherein the deposit comprises an EVA polymer
matrix core comprising more than 10% vinyl acetate and the deposit has a diameter of from 1.0 mm to
3.0 mm, preferably from 1.5 mm to 3.0 mm and a length from 20 mm to 45 mm, preferably about 30
mm. 8. The system according to any preceding claim, wherein the deposit comprises a rate controlling
structure comprising a membrane surrounding the deposit, preferably comprising an EVA polymer
having less than 40%, more preferably less than 33% and most preferably less than 28% vinyl acetate.
9. The system according to any preceding claim, wherein the deposit comprises a progestogenic
steroidal compound selected from the group consisting of nomegestrol acetate (NGMACc), natural

brogesterope, levon e L onogesite il agesiera e dIRARaIPe JusCLReaBReRtpne

acetate, mégestrol acetat madinone acetate, cyproterone acetate, gestonorone caproate,
demegestgnga HOMRECHNS. psternRisig aasstens nomsthisieredihindaaRsinamthisterone
acetate, lynestrenol, ethinodiol acetate, norethinodrel, norgestrel, norgestimate, gestodene, dienogest
and drospidinoater dilrarhd Systern &dtording ¢tesabhpirecedibgretaions Whareimdre érgiielitas 2th open
structure allowing access to at least 50%, preferably at least 60% and more preferably at least 70% of
a surface dMA&FEPBER PIafeTabl SRIBhPAEMBrding to any preceding claim, wherein the deposit
comprises two end surfaces and the frame covers the two end surfaces to prevent release of
compound therefrom. 12. The system according to any preceding claim, wherein the frame comprises

an 15 elongate stemiRadyisiais lecatemdne unorinespang anthihaHetentios alerpentoepmyise arms,
laterally extending from the stem. 13. The system according to any preceding claim, further
comprisingraie insetteliognyitisiugea dwlipis g aintemhiehahsurennidingyiite dansisibd preferably

comprising an EVA polymer having less than 40%, more preferably less than 33% and most

preferably less than 28% vinyl acetate.

9. The system according to any preceding claim, wherein the deposit comprises a
progestogenic steroidal compound selected from the group consisting of nomegestrol
acetate (NGMAc), natural progesterone, levonogestrel, etonogestrel, dydrogesterone,
medrogestone, medroxyprogesterone acetate, megestrol acetate, chlormadinone acetate,
cyproterone acetate, gestonorone caproate, demegestone, promegestone, nesterone,
trimegestone, norethisterone (norethindrone), norethisterone acetate, lynestrenol, ethinodiol

acetate, norethinodrel, norgestrel, norgestimate, gestodene, dienogest and drospirenone.

10. The system according to any preceding claim, wherein the frame has an open
structure allowing access to at least 50%, preferabiy at least 60% and more preferably at

least 70% of a surface of the deposit.

11. The system according to any preceding claim, wherein the deposit comprises
two end surfaces and the frame covers the two end surfaces to prevent release of

compound therefrom.

12. The system according to any preceding claim, wherein the frame comprises an



14. The system according to claim 13. wherein the hollow tube of the inserter has an outer diameter of
less than 4.0 mm. 15. A method of forming an intrauterine system comprising: forming a frame having

‘an interior space and an open structure; providing a deposit of a biologically active
compound, the deposit being form-stable and not erqged during use and having an outer surface
provided with a rate controlling structure; and inserting the deposit into the interior space

such that a substantial part of the outer surface is exposed througﬁh the open structure. _
elongate stem in which is located the interior space and the retention elements comprise

arms, laterally extending from the stem.

13. The system according to any preceding claim, further comprising an inserter

comprising a hollow tube into which the frame may be received.

14, The system according to claim 13. wherein the hollow tube of the inserter has

an outer diameter of less than 4.0 mm.

15. A method of forming an infrauterine system comprising:

forming a frame having an interior space and an open structure;

providing a deposit of a2 biologically active compound, the deposit being form-
stable and not eroded during use and having an outer surface provided with a rate controlling
structure; and

inserting the deposit into the interior space such that a substantial part of the

outer surface is exposed through the open structure.,



