-

EP 1239 829 B1

(1 9) Europilsches

: Patentamt

European
Patent Office

Ofitcs euronézn
ces brevets

MR VATRARTCA

(11) EP 1 239 829 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
23.07.2008 Bulletin 2008/30

(21) Application number: 00979701.0

(22) Date of filing: 21.11.2000

(51) IntCL:
AG61K 9/00 (2006.01)
CO8G 77/46 (2098.01)

AB61K 31/56 (2006.01)

(86) International application number:
PCTI/FI2000/001013

(87) International publication number:
WO 2001/047490 (05.07.2001 Gazette 2001/27)

(54) DEVICES FOR THE DELIVERY OF DRUGS HAVING ANTIPROGESTINIC PROPERTIES
VORRICHTUNGEN ZUR VERABREICHUNG VON ARZNEISTOFFEN MIT

ANTIPROGESTINISCHEN EIGENSCHAFTEN

DISPOSITIFS DESTINES A L'ADMINISTRATION DE MEDICAMENTS DOTES DE PROPRIETES

ANTIPROGESTATIVES

(84) Designated Contracting States:
ATBECHCYDEDKESFIFRGBGRIEITLILU
MC NL PTSE TR
Designated Extension States:
LTLV

(30) Priority: 23.12.1999 US 472126

(43) Date of publication of application:
18.09.2002 Bulletin 2002/38

(73) Proprietor: Bayer Schering Pharma Oy
20210 Turku (Fl)

(72) Inventors:

* JUKARAINEN, Harri
FIN-20610 Turku (FI)

* MARKKULA, Tommi
Sale, Cheshire M33 7QX (GB)

* ALA-SORVARI, Juha
FIN-20900 Turku (Fl)

¢ LEHTINEN, Matti
FIN-20760 Piispanristi (Fl)

*« RUOHONEN, Jarkko
FIN-21410 Vanhalinna (Fl)

« HAAPAKUMPU, Timo
FIN-20660 Littoinen (FI)

(74) Representative: Suominen, Kaisa Liisa et al
Turun Patenttitoimisto Oy,
P.0.Box 99
20521 Turku (Fl)

(56) References cited:
EP-A1-0 710 491 WO-A1-00/00550 .

* KATHERINE L. ULMAN ET AL.: 'Drug
permeability of modified silicone polymers. I.
Silicone-organic block copolymers’ JOURNAL
OF CONTROLLED RELEASE vol. 10, 1989, pages
251 - 260, XP002938152

« DATABASE CAPLUS [Online] DOC. NO. 126:
200090 HU YUNHUA ET AL.: 'Synthesis and drug
release property of polysiloxane containing
pendant long alkyl ether group’, XP002938153
Retrieved from STN International Database
accession no. 1997:196497 & GAOFENZI
XUEBAO no. 1, 1997, pages 62 - 67

« PATENTABSTRACTS OF JAPAN &JP 02009814
A (DOW CORNING CORP) 12 January 1990

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall notbe deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



N

10

15

20

25

30

35

40

45

50

55

EP 1 239 829 B1
Description
FIELD OF THE INVENTION

[0001] Thisinventionrelates to devices for the controlled release of drugs having antiprogestinic properties, particularly
to implantable devices, intrauterine or intravaginal devices, or transdermal devices for the administration of said drug at
a desirable rate over a prolonged period of time. ;

BACKGROUND OF THE INVENTION

[0002] The publications and other materials used herein to illuminate the background of the invention, and in particular,
cases to provide additional details respecting the practice, are incorporated by reference.

[0003] The use of drug delivery devices, which provide for the slow release of a drug to the body at a controlled rate
over a prolonged period of time to achieve a desired physiological or pharmacological effect, has proved beneficial in
many therapeutic areas. A principal advantage of employing sustained-release compositions is that many therapeutic
agents would otherwise be rapidly metabolised or cleared from the patient’s system thus necessitating frequent admin-
istration of the drug to maintain a therapeutically effective concentration.

[0004] A variety of methods have been described in the literature, including the physiological modification of absorption
or excretion, madification of the solvent, chemical modification of the drug, absorption of drug on an insoluble carrier,
use of suspensions and implantation pellets. Other methods include mixing the drug with a carrier such as waxes, oils,
fats, and soluble polymers, which are gradually disintegrated by the environment resulting in release of the drug. Much
attention has been directed to the reservoir type of device, i.e., a device in which a drug is encased within a polymeric
container, with or without a solvent or carrier, which allows passage of drug from the reservoir.

[0005] Still another type of drug delivery device is the type in which a drug is dispersed in a polymer and from which
the drug is released either by degradation of the polymer or by passage of the drug through the polymer membrane.
[0006] In principle any polymer can be used as a carrier as long as it is biocompatible. However, the release kinetics
of a drug from a polymeric delivery system depend on the molecular weight, solubility, diffusivity, and Charge of the
active substance as well as the characteristics of the polymer, the percentage of drug loading, the distance the drug
must diffuse through the device body to reach its surface and the characteristics of any matrix or membrane coating.
The importance of these factors coupled with the specific pharmacology, toxicology, and therapeutic goals necessitate
that the design of a polymeric device for a specific agent must be carefully constructed.

[0007] Examples of commonly used polymeric materials include elastomers such as polysiloxanes, ethylene/vinyl
acetate copolymers (EVA), and copolymers of dimethylsiloxanes and methylvinylsiloxanes. The structural integrity of
the material may be enhanced by the addition of a particulate material such as silica or diatomaceous earth.

[0008] Devices manufactured from EVA suffer from certain drawbacks. The materials are rather stiff and non-flexible
and are therefore rather inconvenient to wear as implants beneath the skin. .

[0009] Polysiloxanes, in particular poly(dimethyl siloxane) (PDMS), are highlyisuitable for use as a membrane or matrix
regulating the permeation rate of drugs in various drug forms, in particularly in implants, intrauterine devices and vaginal
rings.

[0010] Polysiloxanes are physiologically inert, and a wide group of drugs are capable of penetrating polysiloxane
membranes, which also have the required strength properties.

[0011] Itis known from the literature that adding of poly(ethylene oxide) groups, i.e. PEQO groups to a PDMS polymer
may increase the permeation rate of the drugs. Publication Uliman et al. Journal of Controlled Release 10 (1988) 251-260
describes membranes from a block copolymer which contains PEO and PDMS and the penetration of various steroids
through these membranes. It is noted that an increasing PEO amount in the block polymer tends to increase the pene-
tration of hydrophilic steroids, while the penetration of lipophilic steroids decreases. However, the block copolymer
described in the publication is very complicated in its structure and preparation and would therefore not be facile in more
extensive technical production.

[0012] Contraceptive subcutaneous implants are known in the art and they are described e.g. in US patents 4,957,119,
5,088,505, 5,035,891, 5,565,443 and 5,633,000. Implants of the matrix type produced from polydimethyl siloxanes are
described in the literature (Nash, Robertson and coworkers, Contraception 18, 1978, 367 and EP 710 491 A).

[0013] The commercially available NorplantR system is an implant having a core containing the synthetic progestin,
levonorgestrel as the active substance, and where the core is surrounded by a membrane of a silicone elastomer of
poly(dimethylisiloxane). A special preparation of this kind is JadelleR in which the core is a poly(dimethylsiloxane) based
matrix with levonorgestrel dispersed therein. The membrane is an elastomer made from PDMS and silica filler, which,
besides giving necessary strength properties to the membrane, also retards the permeation of the active agent through
the membrane.

[0014] U.S. Pat. No. 3,279,996 (Long et al.) describes an implant which contains an active substance encased by a
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polysiloxane membrane.

[0015] Dutch Patent No. 167,850 (Zaffaroni) describes an implant, in which the active substance is contained in a
polymer and this polymer loaded with active substance is encased by a polymer membrane, which completely controls
the release rate. However, the dimensions, the degree of rigidity and the release duration of the contraceptive substance
for these implants are not practical.

[0016] US 3,854,480 describes a drug delivery device, e.g. an implant, for releasing a drug at a controlled rate for a
prolonged period of time. The device has a core matrix in which the drug is dispersed. The core is surrounded by a
membrane, that is insoluble in body fluids. The core matrix as well as membrane are permeable to the drug by diffusion.
The materials of the core and membrane are chosen so that the drug diffuses through the membrane at a lesser rate
than through the core matrix. Thus the membrane controls the release rate of the drug. As a suitable polymer for the
core matrix is mentioned poly(dimethyl siloxane) and as suitable polymers for the membrane are mentioned polyethylene
and a copolymer of ethylene and vinyl acetate (EVA).

[0017] USS5,660,848discloses a subdermallyimplantable drug-delivery devnce which contains a central core extending
in an axial direction and having an outer surface and opposing ends. The core includes a matrix with a therapeutically
effective amount of a subdermally administrable drug substantially uniformly dispersed in a polymeric base material; an
intermediate polymeric layer overlying the outer surface of the central core; and an outer polymeric layer overlying the
intermediate layer, wherein the intermediate layer controls the rate of diffusion of the drug from the central core to the
outer layer. In preferred embodiments, the drug is a contraceptive agent; the polymeric base material and the outer
polymeric layer each contain a polydimethylsiloxane and the intermediate layer contains a porous material such as
cellulose.

[0018] Numerous types of vaginal rings have been described in the patent and non-patent literature like, e.g., US
4,012,496 and 4,155,991 (both to Schopflin et al.), 4,292,965 (Nash), 3,545,439 (Duncan), 3,920,805 (Roseman),
3,991,760 and 3,995,634 (both to Drobish et al.), 3,995,633 (Gougen), 4,250,611 and 4,286,587 (both to Wong),
4,596,576 (de Nijs); W095/00199 (Lehtinen et al.), Contraception 19:507-516 (1979), (Jackanicz).

[0019] Implants or intravaginal devices for administration of antiprogestins have generally been diclosed e.g. in US
patents 5,516,769, 5,521,166, 5,439,913, 5,622,943 and 5,681,817.

OBJECT AND SUMMARY OF THE INVENTION

[0020] The object of this invention is to provide a device for the delivery of certain drugs having antiprogestinic properties
for the administration of said drugs at a desirable rate over a prolonged period of time.

[0021] The object of this invention is especially to provide a drug delivery device in the form of an implant, intravaginal
device, intracervical or intrauterine device or transdermal patch intended for the administration of said drug.

[0022] The objectis particularly to provide a flexible and smooth drug releasing device, which has a small cross section
and which is easy to insert and convenient to wear.

[0023] Furthermore, the object is particularly to provide a device with which the release rate of the drug easily can be
adjusted to a desirable level.

[0024] The invention is based on the fact that elastomer compositions with poly(alkylene oxide) groups in the polysi-
loxane release the active agent at a greater rate than polysiloxanes without such groups. A desirable delivery rate of
the active agent can thus be achieved by the use of an elastomer composition (as matrix or membrane or both) having
a proper amount of poly(alkylene oxide) groups.

[0025] Thus, the present invention concerns a device for the controlled release over a prolonged period of time,
according to claim 1.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026]

Figure 1 shows the daily in vitro release of an antiprogestin from the implants described in Example 11 (device 1
as diamonds: 5 mm long core based on PDMS; device 2 as squares: 5 mm long core based on the new elastomer
composition, and device 3 as triangles: 13 mm long core based on the new elastomer composition).

Figure 2 shows the daily in vitro release of an antiprogestin from the IUD:s described in Example 12 (device 4 as
diamonds: 19 mm long core based on PDMS, device 5 as squares: 19 mm long core based on the new elastomer
composition). ‘

Figure 3 shows the daily in vitro release of an antiprogestin from the implants described in Example 13 (device 6
as diamonds: 15 mm long core based on PDMS; device 7 as squares: 15 mm long core based on the new elastomer



10

15

20

25

30

35

40

45

50

55

EP 1 239 829 B1
compaosition).

Figure 4 shows the daily in vitro release of an antiprogestin from the IUD:s described in Example 14 (device 8 as
diamonds: 19 mm long core based on PDMS; device 9 as squares: 19 mm long core based on the new elastomer
composition).

Figure 5 shows the daily in vitro release of an antiprogestin from the IUD:s described in Example 15 (device 10 as
diamonds: 15 mm long core based on PDMS; device 11 as squares: 15 mm long core based on the new elastomer
composition).

DETAILED DESCRIPTION OF THE INVENTION
General description of the elastomer composition

[0027] The term "elastomer composition” may stand for one single elastomer, in which case the polysiloxane units
which contain poly(alkylene oxide) groups are present in the said elastomer.

[0028] According to another embodiment, the elastomer composition may be made up of two elastomers which are
interlaced, one inside the other. In this case the first elastomer comprises poly(alkylene oxide) groups so that the poly
(alkylene oxide) groups are present in the said elastomer either as alkoxy-terminated grafts of polysiloxane units or as
blocks, the said grafts or blocks being linked to the polysiloxane units by silicon-carbon bonds. The poly(alkylene oxides)
may also be present as a blend of the options mentioned. The second elastomer may be a siloxane-based elastomer,
suitably a poly(dimethyl siloxane)-based elastomer. The said second elastomer may possibly also comprise poly(alkylene
oxide) groups. These poly(alkylene oxide) groups may also be present either as alkoxy-terminated grafts of poly(dimethyl
siloxane) units or as blocks, the said grafts or blocks being linked to the poly(dimethyl siloxane) units by silicon-carbon
bonds. The poly(alkylene oxides) may also in this elastomer be present as a blend of the options mentioned above.
[0029] According to a third embodiment, the elastomer composition may be a blend which comprises a siloxane-based
elastomer, which is, for example, made up of PDMS, and at least one linear polysiloxane copolymer which comprises
poly(alkylene oxide) groups. In this case the poly(alkylene oxide) groups are present in the said polymer either as alkoxy-
terminated grafts of polysiloxane units or as blocks, the said grafts or blocks being linked to the polysiloxane units by
silicon-carbon bonds. The poly(alkylene oxide) groups may, of course, also be.present in the polymer as a blend of the
forms mentioned. In this embodiment, also the siloxane-based elastomer may éomprise poly(alkylene oxide) groups, in
which case these poly(alkylene oxide) groups are present in the elastomer either as alkoxy-terminated grafts of polysi-
loxane units or as blocks, the said blocks or grafts being linked to the polysiloxane units by silicon-carbon bonds. The
poly(alkylene oxide) groups may also be present as a blend of the forms mentioned.

[0030] Of course, the elastomer composition may also be made up of two elastomers interlaced one inside the other,
as above, and at least one linear polysiloxane copolymer which comprises poly(alkylene oxide) groups.

[0031] The poly(alkylene oxide) groups of the elastomer composition may suitably be, for example, poly(ethylene
oxide) groups (PEO groups).

[0032] The polysiloxane units of the elastomer composition are preferably groups having the formula

-(SiR’R"O)qSiR’R"- ‘
where some of the substituents R’ and R" are

- free groups, which are the same or different and which are a lower alkyl group, or a phenyl group, in which case
the said alkyl or phenyl groups may be substituted or unsubstituted, or alkoxy-terminated poly(alkylene oxide) groups
having the formula R3-O-(CRH-CH,-O),-alk, where alk is a lower alkyl group, suitably methyl, R is hydrogen or a
lower alkyl, mis 1...30, and R; is a straight or branched C, - Cg alkylene group,

- bonds, formed from the hydrogen or alkenyl groups, to other polymer chains in the elastomer, and

- optionally unreacted groups, such as hydrogen, vinyl or vinyl-terminated alkenyl, and

- qis 1...3000. .

[0033] The term “lower alkyl” stands here and generally in the description of the elastomer composition for C, - Cg

alkyl groups.

[0034] The above-mentioned free R’ and R" groups are suitably a lower alkyl group, preferably methyl.

[0035] The term "poly(alkylene oxide) group” means that said group comprises at least two alkyl ether groups suc-

cessively connected to each other. '

[0036] According to a preferred embodiment, the poly(alkylene oxide) groups are present in the elastomer in the form
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of poly(alkylene oxide) blocks having the formula
~(CH2)yO(CRHCH0),(CHp),~
,or
-CH,CR4{HCOO(CRHCH,0),,COCR{HCH,-

where R is hydrogen, a lower alkyl or a phenyl,

R, is hydrogen or a lower alkyl, y is 2...6, and mis 1...30.

[0037] The elastomer composition suitably contains a filler, such as silica, in order that the membrane should obtain
a sufficient strength. ]

[0038] The word "membrane" means the same as film.

General description of the method for the preparation of the elastomer composition

[0039] According to a preferred embodiment, the novel elastomer is prepared by crosslinking, in the presence of a
catalyst, a vinyl-functional polymer component and a hydride-functional siloxane component.

[0040] By crosslinking is meant the addition reaction of the hydride-functional siloxane component with the carbon-
carbon double bond of the vinyl-functional polymer component. 1

[0041] According to another embodiment, the elastomer is prepared by crosslinking the polymer in the presence of a
peroxide catalyst. In this case the vinyl and methyl groups react with each other and form carbon-carbon bonds. A
crosslink may also be formed between two methyl groups or between two vinyl groups.

[0042] For crosslinking, the amounts of the components are preferably selected so that the ratio of the molar amounts
of the reactive hydrides and the reactive double bonds is at least 1.

[0043] The vinyl-functional polymer component may be

a) a vinyl-functional polysiloxane having the formula
R'-SiR'R"O(SiR'R"0),SIR'R"R’
where R’ and R" are the same or different, and are a lower alkyl group, or a phenyi group, in which case the said ]

alkyl or phenyl group may be substituted or unsubstituted, and where some of the substituents R’ and/or R" have
been substituted for by vinyl groups, and ris 1...27000, or ’

b) an alkenyl terminated polysiloxane-based block copolymer having the formula
T(AB),AT (N

, where

A = (SiR'R"0),SiR'R"-, where R’ and R" are the same or different and are a lower alkyl group, or a phenyl, in
which case the said alkyl or phenyl group may be substituted or unsubstituted;

B is a poly(alkylene oxide) having the formula ’

-R30(CRHCH,0)R,-
,or

-CH,CR,HCOO(CRHCH,0),,COCR,HCH,-
and Tis

R11O(CRHCH,0),,R3-
,or
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CH,=CR,COO(CRHCH,0),,COCRHCH,-
where
Ris hydrogen, a lower alkyl or phenyl, R, is hydrogen or a lower alkyl, R; and
R, are the same or different and are linear or branched C, - Cq alkylene groups,
R is a linear or branched C, - C4 alkenyt group, m is 1...30, q is: 1...3000, and x is 0...100, or
¢) a vinyl-functional polysiloxane random or block copolymer having the formula
R-SiR'R"O(SIR'R"0),(SiR'R"0),SiR'R"-R’
- wherein the first repeat unit R’ and R" are the same or different and are a lower alky! group, or a phenyl group,
in which case the said alkyl or phenyl group may be substituted or unsubstituted, and where some of the

substituents R’ and/or R" have been substituted for by vinyl groups, and ris 1...27000, and

- where in the second repeat unit R’ is a lower alkyl group, or an alkoxy-terminated poly(alkylene oxide) group
having the formula

- R3-O-(CRH-CH,-0),,-alk, where alk is a lower alkyl group, suitably methyl, R is hydrogen or a lower alkyl group,
R is a straight or branched C, - Cg alkylene, and mis 1...30, or R’ is a phenyl group, in which case the said
alkyl or phenyl group may be substituted or unsubstituted, and R" is a lower alkyl or a phenyl group, in which
case the said alkyl or phenyl group may be substituted or unsubstituted, and p is 1..5000, or

d) a,o-dialkenyl poly(alkylene oxide) having the formula

R11-0-(CRHCH,0),,-R 12

where R'1 and R'2 are the same or different linear or branched C, - Cg alkenyl groups, R is hydrogen or a lower
alkyl, and mis 1...30, or |

e) a blend of at least two of the above-mentioned components a) - d).
[0044) If the formula of the vinyl-functional polysiloxane copolymer is, in accordance with the above description, R'-
SiR’R"O(SiR’R"O),(SiR’R"O)pSiR’ R"-R’, it should be noted that the formula is a kind of gross formula, in which the blocks
in successive parentheses may appear in any order in relation to one another. Furthermore, it is preferable that both a
vinyl group and the above-mentioned alkoxy-terminated poly(alkylene oxide) group are not bonded to one and the same
Si atom.
[0045] The hydride-functional component may be

a) a hydride-functional siloxane, which may be linear, star shaped, branched or cyclic, or

b} a hydride-terminated siloxane-based block copolymer having the formula

T(BA),BT ()
, Where
T = H-SIR'R"O(SIR'R"0)SiR'R"-,

A = -SiR'R"O(SiR’'R"0),SiR'R"-, where R’ and R" are the same or different and are a lower alkyl group or a
phenyl group, in which case the said alkyl or phenyl group may be substituted or unsubstituted;

|
B is a poly(alkylene oxide) having the formula i
-R3-O(CRHCH,0),R4-

, or
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-CH,CR,HCOO(CRHCH,0),,COCR{HCH,-

where R is hydrogen, a lower alkyl or a phenyl, R, is hydrogen or a lower alkyl, R; and R, are the same or
different and are linear or branched C, - Cq alkyl groups, miis 1...30, qis 1...3000, and x is 0...100, or

¢) a blend of the above-mentioned components a) and b).

[0046] According to one embodiment, the hydride-functional siloxane copolymer may be linear, in which case its
formula is

R-SiR'R"O(SiR’'R"0),SiR'R"R’

where R’ and R" are the same or different and are a lower alkyl group, or a phenyl group, in which case the said alkyl
or phenyl group may be substituted or unsubstituted, and where some of the substituents R’ and/or R" have been
substituted for by hydrogen, and ris 1...27000.

[0047] The vinyl-functional polymer component may contain a filler, suitably silica.

[0048] The catalyst to be used in the crosslinking is suitably a noble metal catalyst, most commonly a platinum complex
in alcohol, xylene, divinyl siloxane or cyclic vinyl siloxane. An especially suitable catalyst is a Pt(0)-divinyl-tetramethyl
disiloxane complex.

[0049] The elastomer composition made up of two elastomers is prepared so that initially a first elastomer is formed,
whereafter a second elastomer is formed by crosslinking in the presence of the first elastomer. Thus the second elastomer
will penetrate through the first elastomer.

[0050] The elastomer composition which comprises an elastomer and a linear polymer is prepared, for example, by
blending a vinyl-functional polymer component, a hydride-functional component, and a polymer which has no vinyl or
hydride groups. In the crosslinking, the vinyl-functional polymer component and the hydride-functional component form
an elastomer, but the polymer component which does not contain the said functional groups will not take part in the
crosslinking reaction but will remain, in a non-crosslinked form, inside the elastomer.

Different types of devices

[0051] The device can be any device suitable for delivery of the active agent at a controlled rate over a prolonged
period of time. Thus, the device can take a wide variety of shapes and forms for administering the active agent at
controlled rates to different areas of the body. The invention includes external and internal drug delivery devices such
as transdermal patches, implants for releasing a therapeutically active agent in the body tissues, intravaginal rings,
intracervical and intrauterine devices. |

[0052] According to a preferred embodiment, the device is an implant for subcutaneous use, an intravaginal ring or
an intrauterine device (IUD). According to the most preferred embodiments, the device is an implant for subcutaneous
use or an intrauterine device.

Construction of the core

[0053] The core of the device can consist of the active antiprogestin as such, e.g. in liquid or crystallized form, optinalty
in combination with other therapeutically active agents. Alternatively, the core can consist of the active agent or agents
in a mixture with pharmaceutically acceptable excipients.

[0054] Preferably, the core is an elastomer matrix in which the drug is dlspersed

[0055] According to a particularly preferable embodiment, the core is made of a siloxane-based elastomer composition
comprising at least one elastomer and possibly a non-crosslinked polymer. The elastomer composition comprises poly
(alkylene oxide) groups where the poly(alkylene oxide) groups are present in the elastomer or polymer as alkoxy-
terminated grafts of polysiloxane units, or as blocks, the said grafts or blocks being linked to the polysiloxane units by
silicon-carbon bonds. The elastomer composition can also be a mixture of these forms.

[0056] Although the device, for example the implant, can be a plain core which consists of the elastomer matrix with
the active agent(s) dispersed therein, the core is preferably encased in a membrane. The membrane is usually made
of an elastomer.

[0057] According to a preferable embodiment, also the membrane is made of a siloxane-based elastomer composition
comprising at least one elastomer and possibly a non-crosslinked polymer. The elastomer composition comprises poly
(alkylene oxide) groups where the poly(alkylene oxide) groups are present in the elastomer or polymer as alkoxy-
terminated grafts of polysiloxane units, or as blocks, the said grafts or blocks being linked to the polysiloxane units by
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silicon-carbon bonds. The elastomer composition can also be a mixture of these forms.

[0058] According to another alternative, the matrix can be made of the afore mentioned elastomer composition while
the membrane is made of normal PDMS (i.e. PDMS containing no poly(alkylene oxide)). Alternatively, the membrane
can be made of the afore mentioned elastomer composition while the matrix is made of normal PDMS.

Manufacture of implants

[0059] The implants according to this invention can be manufactured in accordance with standard techniques. The
therapeutically active agentis mixed with the core matrix polymer such as PDMS or the components forming the elastomer
composition as defined above, processed to the desired shape by molding, casting, extrusion, or other appropriate
methods. The membrane layer can be applied onto the core according to known methods such as by mechanical
stretching, swelling or dipping. Reference is made to the US-patents US 3,832,252, US 3,854,480 and 4,957,119. An
especially suitable method for preparation of the implants is disclosed in the Finnish patent FI 97947. This patentdiscloses
an extrusion technology where prefabricated rods containing the active ingredient are coated by an outer membrane.
Each such rod is, for example, followed by another rod without any active ingredient. The formed string is cut at the rods
that contain no active agent. In this way, no special sealing of the ends of the implant is necessary.

Intrauterine and intracervical devices

[0060] The intrauterine device can be made according to well known technology. A preferable intrauterine device
(1UD) or intracervical device in common use is a T-shaped body made of plastic material such as polyethylene. The
body consists of an elongate member (stem) having at one end a transverse member comprising two wings. The elongate
member and the transverse member form a substantially T-shaped piece when the device is positioned in the uterus.
The device has an attached thread long enough to protrude out of the cervical canal when the device is in position in
the uterus. 1UD:s releasing drugs.have a drug reservoir adjusted around the elongate member. This drug reservoir is
preferably a matrix which consists of the elastomer matrix with the active agent(s) dispersed therein. Preferably, the
matrix is encased in a membrane. The membrane is usually made of an elastomer. )
[0061] The drug reservoir adjusted around the stem of the T-shaped body can be manufactured as the implant as
described above. Alternatively, the matrix can first be applied onto the stem after which the matrix is encased by a
membrane.

[0062] The matrix and membrane of the drug reservoir on the IUD can be made of the same elastomers as the implants
described above.

Drugs

[0063] As antiprogestinic compounds usefu! in this invention shall be understood compounds which compete at least
to a certain extent with progesterone for its receptor and which therefore counteract the effect of progesterone at the
receptor level. These compounds may be relatively pure antiprogestins, i.e. compounds without any significant other
hormonal activities. These compounds may also exert a certain degree of other hormonal activities, for instance antian-
drogenic and/or antiglucocorticoid activity. Suitable for the purpose of this invention are also compounds with antipro-
gestinic properties which in itself incorporate some degree of gestagenic activity and which are characterized by inter-
mediate McPhail scores between those for antiprogestins without inherent gestagenic activity and progestins. It is also
known that compounds with antiprogestinic properties may inherently possess some estrogenic activity.

[0064] The antiprogestinic compounds useful in this invention may be of steroidal or non-steroidal origin.

[0065] Antiprogestins that are employed in this invention are :

!
11beta-[(4-(Dimethylamino)phenyl]-17beta-hydroxy-17alpha-(1-propinyl)-4,9-estradien-3-one (mifepristone)
11beta-[(4-(Dimethylamino)phenyl]-17beta-hydroxy-17alpha-(1-propinyl)-18-homoestra-4,9-dien-3-one
11beta-[(4-(Dimethylamino)phenyl]-17beta-hydroxy-17alpha-(1-propinyl)-17a-homoestra4,9,16-trien-3-one
11beta-[(4-Dimethylamino)phenyl]-17alpha-hydroxy-17beta-(3-hydroxypropy!)-13a-methyl-estra-4,9-dien-3-one
(onapristone) .
(Z)-11beta-{(4-dimethylamino)phenyl)]-17beta-hydroxy-1 7alpha-(3-hydroxy-1 -propenyl)estra<4,9-dien-3-one (lilo-
pristone)
11beta-(4-Acetylphenyl)-17beta-hydroxy-17alpha-(1-propinyl)estra-4,9-dien-3-one, (Z)-11beta-(4-acetylphenyl)-
17beta-hydroxy-17alpha-(3-hydroxy-1-propenyl)estra-4,9-dien-3-one
11beta-(4-Methoxyphenyl)-17beta-hydroxy-17alpha-ethynyl-4,9-estradien-3-one
(Z2)-11beta-{(4-Dimethylamino)phenyl)}-17beta-hydroxy-17alpha-(3-hydroxy-1-propenyl)estr-4-en-3-one
4-[17B-Methoxy-17 a~(methoxymethyl)-3-oxoestra-4,9-dien-11p-ylJbenzaldehyde-1-(E]-oxime,

i
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4-[17B-Hydroxy-17 o-(methoxymethyl)-3-oxoestra~-4,9-dien-11p-yl]benzaldehyde-1-E)-oxime,
4-[17B-Methoxy-17a-(methoxymethyl)-3-oxoestra-4,9-dien-113-yllbenzaldehyde-1-(E }-[O-(ethylamino)carbonyl]
oxime,
4-[17p-Methoxy-17a-(methoxymethyl)-3-oxoestra-4,9-dien-11p-yl]benzaldehyde-1-(E)-[O-(ethoxy)carbonyljoxime
4-[17B-Methoxy-17a-(methoxymethyl)-3-oxoestra-4,9-dien-11f-yl]benzaldehyde-1-(E)-[O-(ethylthio)carbonyl]oxi-
me, !

4-[17B-Methoxy-17 o-(ethoxymethyl)-3-oxoestra-4,9-dien-11B-yl]benzaldehyde-1-(E )-[O-(ethyithio)carbonyl]oxime,
4-[17B-Hydroxy-17a-(methoxymethyl)-3-oxoestra-4,9-dien-11f-yl]benzaldehyde-1-(E){O-(n-propylthio)carbonyl)
oxime
(Z)-6'-(4-cyanophenyl)-9,110-dihydro-17beta-hydroxy-17a-[4-(1-ox0-3-methylbutoxy)-1-butenyl]4'H-naphtho[3’,2’,
1,10,9,11)estr-4-en-3-one,
(Z2)-6'-(4-cyanophenyl)-9,11a-dihydro-17beta-hydroxy-17a-[3-(1-oxo-3-methylbutoxy)-1-propenyl}4'H-naphtho[3’,
2',1';10,9,11]estra-4,15-dien-3-one,
(2)-6'-(4-cyanophenyl)-9,11o.-dihydro-17beta-hydroxy-17a-(3-hydroxy-1-propenyl)-4’H-naphtho[3',2’,1:10,9,11]
estra-4,15-dien-3-one,

(2)-6'-(3-pyridinyl)-9,110-dihydro-17beta-hydroxy-17 a-(3-hydroxy-1-propenyl}-4'H-naphtho[3’,2’,1":10,9,1 1]estra-
4,15-dien-3-one, .
11B-(4-acetylphenyl)-17B-hydroxy-17a-(1,1,2,2,2-pentafluoroethyl)estra-4,9-dien-3-one,

6'-(Acetyloxy)-9,11 o -dihydro-17p-hydroxy-17a-(1,1,2,2,2-pentafluoroethyl)}-4'H-naphth[3’,2',1':10,9,11]estr-4-en-
3-one,

9,11 o-Dihydro-17p-hydroxy-6'-(hydroxymethyl)-17a-(1,1,2,2,2-pentafluoroethyl)-4’'H-naphth[3’,2’,1’:10,9,11]estr-
4-en-3-one

11beta-(4-Acetylphenyl)-19,24-dinor-17,23-epoxy-17alpha-chola -4,9,20-trien-3-one,
11beta-(4-Methoxyphenyl)-19,24-dinor-17,23-epoxy-17alpha-chola-4,9,20-trien- 3-one,

(Z2)-11beta, 19-[4-(3-Pyridinyl)-o-phenylene)-17beta-hydroxy-17 a-[3-hydroxy-1-propenyl}-4-androsten-3-one,
(Z)-11beta,19-[4-(4-Cyanophenyl-o-phenylene)]-17beta-hydroxy-17 a-[3-hydroxy-1-propenyl}-4-androsten-3-one
11beta- [4-(1-methylethenyl)phenyl}-17o-hydroxy-17beta-(3-hydroxypropyl)-13a-estra-4,9-dien-3-one, ‘
11beta-[4-(3-Furanyl)phenyl]-17a-hydroxy-17beta-(3-hydroxypropyl)-13a-estra+4,9-dien-3-one
4',5-Dihydro-11beta-[4-(dimethylamino)phenyl]-6beta-methylspiro[estra-4,9-dien-17beta,2'(3'H)-furan]-3-one,
4',5'-Dihydro-11beta-[4-(dimethylamino)phenyl]-7beta-methylspiro[estra-4,9-dien-17beta,2'(3'H)-furan]-3-one
4-beta, 17 a-Dimethyl-17beta-hydroxy-3-oxo0-4o.,5-epoxy-5a-androstan-2a-carbonitrile
70-[9-(4,4,5,5,5-Pentafluoropentyl)sulfinyljnonyllestra-1,3,5(10)-trien-3,17beta-diol
3-(4-chloro-3-trifluoromethylphenyt)-1-(4-iodobenzenesulphonyl)-1,4,5,6-tetrahydropyridazine; (R,S) 3-(4-chloro-3-
trifluoromethylphenyl)-1-(4-iodobenzenesulphonyl)-6-methyl-1 ,4,5,6-tetrahydropyridazine;
3-(3,4-dichlorophenyl)-1-(3,5-dichlorobenzoyl})-1,4,5,6-tetrahydropyridazine;
3-(3,4-dichlorophenyl)-1-(2,5-dichlorobenzenesuiphonyl}-1,4,5,6-tetrahydro pyridazine;
7,8-Dibromo-3,4-diazo-1,2,3,10,10a-hexahydro-3-(4-iodobenzenesulphonyl)}-phenanthrene,
7-Chloro-3,4-diazo-1,2,3,9,10,10a-hexahydro-3-(2,5-dichlorobenzenesulphonyl}-phenanthrene.

Typical diseases or conditions to be treated by the compounds having antiprogestinic properties:

[0066] The compounds of formula | in WO 98/34947 are competitive progesteron antagonists, which prevent proges-
teron from binding to its receptor. At the same instant other endocrinic side effects such as e.g. androgen, estrogen or
antiglucocorticoidal activity are non-existent or minimal. The compounds can be used for contraception, for treating
hormonal irregularities, to start the menstrual cycle and to start the labor. Further indications are hormone replacement
therapy (WO-A 94/18983), treating of the pain connected to dysmenorrhoea, endometriosis (EP-A 0 266 303) as well
as treating of myomas. |

[0067] The compounds described in this invention are also suitable for treating hormone dependent carcinomas.
Furthermore, combined with other active substances such as antiestrogens the compounds described in this invention
can be used for treating hormone dependent tumors (EP-A 0 310 542) and for contraception (WO 96/19997). Without
limiting the scope of this invention, antiestrogen can be e.g. tamoxifen, ICl 182.780, antiestrogens described in
PCT/EP97/04517 and aromatase inhibitors, such as fadrozol, formestan, letrozol, anastrozol or atamestan or any other
therapeutically active substance with antiestrogenic properties.

[0068] Many antiprogestinic compounds are also useful for the prevention and or treatment of osteoporosis.

[0069] Antiprogestins combined with e.g. gonadotropin releasing hormone analog can be used for treating an ovarian
estrogen dependent condition such as endometriosis, uterine leiomyomata, PMS (premenstrual syndrome) or DUB
(dysfunctional uterine bleeding), a method without rapid loss of bone density as with GnRH analogs alone (US 5,681,817).
Antiprogestins combined with progesterone synthesis inhibitors are suitable for treatment of endometriosis, dysmenor-
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rhea and hormone dependent tumors (e.g. US 5,795,881). Antiprogestins in combination with estrogens are useful in
hormone replacement therapy in women.

[0070] Antiprogestins may also be used in combination with other hormones, progestins, mesoprogestins or other
therapeutically active compounds such as flutamide, hydroxy-flutamide, prostaglandins, glucocorticoids etc.

[0071] The required dose of the antiprogestinic compounds is disclosed in the art. The suitable dose range will vary
with the particular condition to be treated, the severity of the condition, the duration of the treatment, the administration
route and the specific compound being employed.

[0072] As examples can be mentioned:

- compounds of US 5,753,655 for contraception, menopause, endometriosis, breast cancer, cycle synchrony, preg-
nancy termination, labor induction or osteoporosis, most likely contraception, endometriosis and osteoporosis: 1-500
mg /kg, preferably 10-100 mg/kg/day

- mifepristone (0,05-10 mg/kg, pref. 0,5-5,0 mg/kg daily),
- compounds US 5,516,769 for fertility control, without preventing ovulation: oral, depot, 0,01-1 mg, 0,05-0,5 mg

- compounds of US 5,439,913 for contraception (by inhibiting the formation of endometrial glands and epithelium
growth, the implantation of a fertilized egg in the uterus is rendered impossible, less than owvulation inhibiting and
less than abortion inductive dose): 0,25-50 mg daily dose/implant, vaginal ring.

[0073] The desired daily dosage of the drug in vivo for a defined condition to be treated, for a defined drug and
administration route can be achieved with the device according to the invention particularly by varying the elastomer
composition of the matrix or membrane or both so that it will contain a proper amount of poly(alkylene oxide) groups.
An increasing concentration of such groups in the device will increase the drug permeation. In addition to the amount
of poly(alkylene oxide) groups in the elastomer, other parameters such as the size and form of the device, the drug load,
etc. will influence the daily dose released from said device. Some, but not undue, experimentation will be needed to find
the most suitable parameters for each combination. The examples disclosed in the following will offer the necessary
guidance for such experimentation.

[0074] The invention is described below in greater detail with the help of examples.

EXPERIMENTAL SECTION

[0075] Examples 1 to 10 describe the preparation of membranes made from different elastomer compositions.
[0076] Elastomer compositions of different types (A - J) were prepared. Of most composition types there were prepared
different compositions which differed one from another with respect to the PEO amount. Elastomer membranes repre-
senting the different compositions were tested with respect to the permeation rates of various drugs.

Elastomer compositions prepared !

[0077] Inthe elastomer compositions A - H described below, an addition reaction between vinyl groups and silyl hydride
groups was used for the crosslinking, i.e. for producing a network structure. The hydride-functional siloxane polymer
serving as the crosslinking agent contained at least two Si-H groups, which reacted with the carbon-carbon double bond
ofthe polymer to be crosslinked. Membranes made from elastomer compositions | and J were prepared by using peroxide
as the catalyst for crosslinking, in which case the vinyl or methyl groups reacted, forming carbon-carbon bonds. In all
the composition types except composition types A, D, F and H, there was first prepared a basic polymer blend, in which
case all of the vinyl-containing polymers and the fillers, or vinyl-containing polymers which contained a filler, were mixed
together. The filler used was silica. Composition types A, D, F and H had only one vinyl-containing polymer each, and
thus they themselves were basic polymers. The basic polymer blend was divided into portions 1 and Il. The catalyst was
added to portion I and the crosslinking agent and the inhibitor to portion Il. Portions | and 1l were combined immediately
before the crosslinking. The obtained blend was crosslinked at a temperature which was higher than the decomposition
temperature of the inhibitor and at which the crosslinking reaction took place at the desired rate.

[0078] A blend can be made of the compositions also directly in one step, in which case the ingredients can be added
in the following order: vinyl-containing polymers, inhibitor, catalyst and crosslinking agent.

[0079] The following table describes elastomer membranes of different composition types and their initial components.
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Table 1

Composition type | Polymers containing vinyl groups in the Crosslinking agent
basic polymer blend

A a,n-divinyl ether poly(ethylene oxide)-poly Hydride-functional siloxane
(dimethyl siloxane) multi-block copolymer
(PEO-(PDMS-PEO),)

B PEO-(PDMS-PEQ), and a siloxane polymer Hydride-functional siloxane
containing a filler

Cc PEO-(PDMS-PEO),, separately or together a,0-bis(dimethyl silyl hydride)-poly(dimethyl
with a siloxane polymer which does or does siloxane )-poly(ethylene oxide) multiblock
not contain a filler copolymer (PDMS-(PEO-PDMS),))

separately or together with a hydride-
functional siloxane

D a,m-divinyl ether poly(ethylene oxide) Hydride-functional siloxane
(PEODIVI)

E PEODIVI and a siloxane polymer which does | Hydride-functional siloxane
or does not contain a filler

F PEO-grafted dimethyl siloxane - methyl vinyl | Hydride-functional siloxane
siloxane copolymer (PDMS-PEO graft
copolymer})

G PDMS-PEOQ graft copolymer and a siloxane Hydride-functional siloxane

polymer which does or does not contain a filler

H a,w-diallyl ether poly(ethylene oxide) - poly Hydride-functional siloxane
(dimethyl siloxane) multiblock copolymer
(APEO-(PDMS-APEOQ),

| PEO-(PDMS-PEO), and a siloxane polymer Peroxide
which does or does not contain a filler

J PDMS-PEO graft copolymer separately or Peroxide
together with a siloxane polymer which does
or does not contain a filler

EXAMPLE 1

Elastomer membrane prepared from composition type A

[0080] Ingredients used for the preparation of the elastomer membrane:

o,w-divinyl ether PEO-PDMS block copolymer where the amount of PEQ was 27.0 % by weight and the vinyl content
was 0.186 mmol/g.

Platinum catalyst Silopren U Katalysatoren Pt-D (Bayer AG), which had a platinum-siloxane complex in a vinyl-
containing siloxane matrix. The platinum content was 1 % by weight and the vinyl content was 0.5 mmol/g.

Crosslinking agent o, w-di(timethyl silyl) dimethyl siloxane-hydromethy! siloxane (DMS-HMS) copolymer Silopren
U Vernetzer 730 (Bayer AG) having a Si-H content of 7.1 mmol/g, a molar mass of 2800 g/mol and a DMS group
to HMS group ratio of 1:1.

Inhibitor 1-ethynyl-1-cyclohexanol (ETCH, Aldrich) having a decomposition temperature of +40 °C.

[0081] The PEO(-PDMS-PEO), which was used as the initial substance waé prepared as follows:
[0082] 50 g of anhydrous a,w-divinyl ether poly(ethylene oxide) (PEODIVI) having a molar mass of 268 g/mol was
weighed into a three-necked flask. In addition, 128.87 g of o, »w-bis(dimethy! silyl hydride) poly(dimethyl siloxane) (PDMS-
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DIH, M, = 717 g/mol) and 30 % by weight of toluene dried by distillation were weighed into the same vessel. Since vinyl
groups were present in excess (3 mol-%) in the reaction, in the final product vinyl groups were obtained at both ends,
which was essential for the subsequent crosslinking. The reaction solution was stirred over a magnetic stirring plate at
200 rpm, and dry oxygen was directed through the solution in order to prevent the deactivation of the catalyst. The
reaction solution was heated to 50°C, whereafter the catalyst (Pt(0) divinyl-tetramethyl disiloxane complex) was added
to the solution through the septum. The amount of platinum was 30 ppm, calculated from the amount of reactants.
Thereafter the polymerization was monitored by means of IR until the reactions were complete (loss of the Si-H peak
at 2130 cm’), which took approximately 4 h. After the polymerization, the toluene was distilled off from the solution by
raising the temperature to 65 °C and by lowering the pressure to 5 mbar for a period of 1 h.

[0083] In the preparation of the elastomer, two blends were first prepared, portions | and Il. Portion | contained
PEO-(PDMS-PEO), and the platinum catalyst. Portion Il contained PEO-(PDMS-PEO),, the crosslinking agent and the
inhibitor. Portions | and |l were combined by mixing immediately before the crosslinking.

[0084] The amounts of the ingredients in the composition example in the final blend to be crosslinked were as follows:
- Basic polymer PEO-(PDMS-PEO),, 94.87 % by weight !

- Platinum catalyst 0.1 % by weight

- Crosslinking agent 5.00 % by weight

- Inhibitor 0.03 % by weight

[0085] Portion Iwas prepared using a chamber mixer. 5.489 g of the basic polymer and 0.011 g of the platinum catalyst
were weighed into the mixing chamber. The ingredients were agitated until the blend was homogeneous.

[0086] The crosslinking agent and the inhibitor were combined before being mixed with portion lI. The mixture of the
crosslinking agent and the inhibitor was prepared by weighing 0.059 g of ETCH and 9.941 g of Silopren U Vernetzer
730into a glass vessel and by stirring the mixture in a water bath of +37 °C until ETCH had dissolved completely in the
crosslinking agent. The amount of inhibitor in the mixture was 0.59 % by weight.

[0087] Portion Il was prepared using a chamber mixer. The mantle of the chamber mixer was cooled by water circulation
to a point below room temperature, whereupon the temperature increase due to friction did not raise the temperature to
the decomposition temperature of the inhibitor. 4.947 g of PEO-PDMS block copolymer and 0.553 g of the mixture of
the crosslinking agent and the inhibitor were weighed into the mixing chamber. The ingredients were agitated until the
blend was homogeneous.

[0088] Portions | and Il were combined immediately before the crosslinking, by adding 5 grams of portion | and 5
grams of portion Il into the mixing chamber of the chamber mixer. The ingredients were agitated until the blend was
homogeneous. The blend was recovered and was drawn into vacuum to remove air bubbles. Four batches of 2 g of the
blend were weighed and crosslinked successively in a hot-press.

[0089] The weighed blend was placed between two FEP release membranes in the center of a round metal form
having a thickness of 0.4 mm and an inner diameter of 8 cm. The blend, together with the forms and the FEP membranes,
was placed between the compression surfaces of the hot-press, which surfaces had been heated in advance to +115
°C. The surfaces were pressed together and were kept pressed at a pressure of 200 bar for 5 minutes. The pressure
was released and the membrane was allowed to set at room temperature for 24 hours. Round test pieces having a
diameter of 22 mm were cut out from the membranes by means of a puncher.

EXAMPLE 2

Elastomer membrane prepared from composition type B

[0090] Ingredients used for the preparation of the elastomer membrane:

- The PEO(-PDMS-PEQ), was the same as in Example 1, except that the amount of PEO had been increased to
28.0 % by weight and the vinyl content to 0.24 mmol/g by increasing the proportion of PEODIVI in the synthesis of
the block copolymer.

- The catalyst, the crosslinking agent and the inhibitor were the same as in Example 1.

[0091] The siloxane polymer which contained filler was a dimethyl siloxane-vinyl methyl siloxane (DMS-VMS) copol-

ymer containing a silica filler and having a molar mass of M,, = 400,000 g/mol. The vinyl content of the blend was 0.011

mmol/g. There was 36 % by weight of silica mixed in the polymer, and the silica was surface-treated with a,,-bis(dimethyl

hydroxysilyl) poly(dimethyl siloxane) (M = 520 g/mol), which was present in an amount of 12 % by weight in the blend.
[0092] The amounts of ingredients in the composition example were as follows:
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- PEO(-PDMS-PEO), 32.8 % by weight

- DMS-VMS copolymer containing a silica filler, 60.9 % by weight
- Platinum catalyst 0.1 % by weight

- Crosslinking agent 6.19 % by weight

- Inhibitor 0.03 % by weight

[0093] First the basic polymer blend was prepared in a chamber mixer. 4.2 grams of the PEO(-PDMS-PEO),, block
copolymer and 7.8 grams of the DMS-VMS copolymer containing a silica filler were weighed into the mixing chamber.
The ingredients were agitated until the blend was homogeneous.

[0094] Portion | was prepared as in Example 1.

[0095] The combining of the crosslinking agent and the inhibitor was done, as in Example 1, before mixing with portion
I, except that ETCH was weighed in an amount of 0.048 g and Silopren U Vemetzer 730 in an amount of 9.952 g. The
amount of inhibitor in the blend was 0.48 % by weight.

[0096] Portion Il was prepared as in Example 1, except that the basic polymer blend was weighed in an amount of
4.816 grams and the mixture of the crosslinking agent and the inhibitor in an amount of 0.684 grams.

[0097] Portions | and Il were combined as in Example 1. Four batches of 2.1 g of the blend were weighed and were
crosslinked successively in a hot-press, as in Example 1.

EXAMPLE 3
Elastomer membrane prepared from composition type C
[0098] Ingredients used for the preparation of the elastomer membrane:

- The PEO(-PDMS-PEO), was the same as in Example 2. The catalyst and the inhibitor were the same as in Examples
1and 2. )

- The dimethyl siloxane-vinyl methyl siloxane (DMS-VMS) copolymer containing a silica filler was the same as in
Example 2.

- The crosslinking agent used was a PDMS-(-PEO-PDMS),, copolymer having a Si-H content of 0.26 mmol/g, and
the amount of PEO in it was 23.6 % by weight.

[0099] The said crosslinking agent was prepared as follows:

[0100] 40 g of an anhydrous a,w-divinyl ether poly(ethylene oxide) (PEODIVI) having a molar mass of 246.3 g/mol
was weighed into a three-necked flask. In addition, 129.4 g of o,w-bis(dimethyl silyl hydride) poly(dimethyl siloxane)
(PDMSDIH, M, = 717 g/mol) and 30 % by weight of toluene dried by distillation were weighed into the same vessel.
Since dimethyl silyl hydride groups were present in excess (10 mol-%) in the reaction, dimethyl silyl hydride groups were
obtained at both ends in the final product. The reaction solution was stirred over a magnetic stirring plate at 200 rpm,
and dry oxygen was directed through the solution to prevent the deactivation of the catalyst. The reaction solution was
heated to 50 °C, whereafter the catalyst (Pt(0) divinyl-tetramethyl siloxane complex) was added to the solution through
the septum. The amount of platinum was 30 ppm, calculated from the amount of the reactants. Thereafter the polymer-
ization was monitored by means of IR until the reactions were complete (loss of the vinyl peak at 1600 cm?), which took
approximately 4 h. After the polymerization, the toluene was removed from the solution by distillation by raising the
temperature to 65 °C and by lowering the pressure to 5 mbar for a period of 1 h.

[0101] The amounts of the ingredients in the composition example were as follows:

- PEO(-PDMS-PEO), 1.10 % by weight

- DMS-VMS containing a silica filler, 85.50 % by weight

- Platinum catalyst 0.10 % by weight

- Crosslinking agent a,w-bis-(dimethyl silyl hydride) PEO-PDMS 13.27 % by weight
- Inhibitor 0.03 % by weight ;
[0102] Firstthe basic polymer blend was prepared in a chamber mixer. 0.15 grams of the a,,-divinyl ether PEO-PDMS
block copolymer and 11.85 grams of the DMS-VMS copolymer containing a silica filler were weighed into the mixing
chamber. The ingredients were agitated until the blend was homogeneous.

[0103] Portion | was prepared as in Example 1. The combining of the crosslinking agent and the inhibitor was done,
as in Example 1, before mixing with portion Il, except that ETCH was weighed in an amount of 0.022 g and PDMS-(PEO-
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PDMS),, block copolymer in an amount of 9.978 g instead of Vemetzer 730. The amount of inhibitor in the blend was
0.22 % by weight. } :

[0104] Portion Il was prepared as in Example 1, except that the basic polymer blend was weighed in an amount of
4.04 grams and the mixture of the crosslinking agent and the inhibitor in an amount of 1.46 grams.

[0105] Portions | and 1l were combined as in Example 1. Four batches of 2.1 g of the blend were weighed and were
successively crosslinked in a hot-press, as in Example 1.

EXAMPLE 4
Elastomer membrane prepared from composition type D
[0106] Ingredients used for the preparation of the elastomer membrane:

- a,w-divinyl ether poly(ethylene oxide) (PEQDIVI) (polyethylene glycol divinyl ether, Aldrich, M., = 240 g/mol). The
vinyl amount obtained by titration was 7.4 mmol/g.

- Catalyst Gelest SIP 6831.0, platinum-siloxane complex in xylene, platinum content 2.25 % by weight.
- The crosslinking agent and the inhibitor were the same as in Example 1.
[0107] The amounts of the ingredients in the composition example were as follows:

- PEODIVI 52.231 % by weight

- Platinum catalyst 0.045 % by weight

- Crosslinking agent 47.694 % by weight
- Inhibitor 0.030 % by weight

[0108] Firsta mixture of the crosslinking agent and the inhibitor was prepared as in Example 1, except that the inhibitor
was weighed in an amount of 0.0063 grams and the crosslinking agent in an amount of 9.9937 grams. The amount of
inhibitor in the mixture was 0.063 % by weight.

[0109] 5.2231 grams of PEODIVI and 0.0045 grams of the platinum catalyst were mixed together in a glass vessel.
4.772 grams of the mixture of the crosslinking agent and the inhibitor was mixed into it.

[0110] Eight batches of 0.8 g of the blend were weighed into flat-bottomed aluminum forms having a diameter of 5
cm and having a FEP membrane on the bottom. The forms were placed under a 100 mbar vacuum at +115 °C for a
period of 15 minutes. Test pieces were cut out from the elastomer obtained.

EXAMPLE §
Elastomer membrane prepared from composition type E
[0111] Ingredients used for the preparation of the elastomer membrane:

- PEODIVI, the same as in Example 4.
- DMS-VMS copolymer, the same as in Example 2.

[0112] The catalyst, the crosslinking agent and the inhibitor were the same as in Example 1.
[0113] The amounts of the ingredients in the composition example were as follows:

- PEODIVI 11.37 % by weight

- DMS-VMS copolymer 64.46 % by weight
- Platinum catalyst 0.1 % by weight

- Crosslinking agent 24.03 % by weight

- Inhibitor 0.03 % by weight

[0114] First, a mixture of the crosslinking agent and the inhibitor was prepared, as in Example 1, except that the
inhibitor was weighed in an amount of 0.0125 grams and the crosslinking agent in an amount of 9.9875 grams. The
amount of inhibitor in the mixture was 0.125 % by weight.

[0115] 1.138 grams of PEODIVI and 6.446 grams of DMS-VMS copolymer were mixed together in a chamber mixer.
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0.01 grams of platinum catalyst was added, and the blend was agitated until homogeneous. 2.406 grams of the mixture
of the crosslinking agent and the inhibitor was added and the blend was agitated until homogeneous.

[0116] Four batches of 2.1 g of the blend were weighed and were successively crosslinked in a hot-press, as in
Example 1.

EXAMPLE 6

Elastomer membrane prepared from composition type F

[0117] Ingredients used for the preparation of the elastomer membrane:

- PDMS-PEO graft copolymer having a vinyl concentration of 0.0743 mmol/g and a PEO content of 1.28 % by weight.
- The catalyst, the crosslinking agent and the inhibitor were the same as in composition A.

[0118] The PDMS-PEO graft copolymer used was prepared as follows:

[0119] 600 g of octamethyl cyclotetrasiloxane (D,), 9.28 g of poly(dimethyl siloxane)}-poly(ethylene oxide) graft copol-
ymer (Gelest, DBE-821, containing 80 %, by weight PEQ), 6.18 g of dimethyl vinyl silyl end-blocked PDMS (end-blocker,
Bayer Silopren U2), and 3.1 g of tetramethyl tetravinyl cyclotetrasiloxane were weighed. The reactor was nitrogenated,
the weighed chemicals were poured in, and stirring was started. The inside temperature of the reactor was raised to
135 °C, and the catalyst (potassium siloxanolate, 0.9 ml, 20 ppm K*) was added to the reaction solution. The viscosity
of the reaction solution began to increase vigorously, and at 1 h from the adding of the catalyst it was possible to
deactivate the catalyst by increasing the reactor pressure to 2 bar for a period of 15 minutes by means of carbon dioxide.
Thereafter the light cyclic compounds (13 % by weight) were removed from the reaction solution by distillation (10 mbar,
30 min, 135°C). Product M,, = 190,000 g/mol. ;

[0120] The amounts of the ingredients in the composition example were as follows:

i
1

- Basic polymer PDMS-PEO graft copolymer 96.10 % by weight
- Platinum catalyst 0.5 % by weight

- Crosslinking agent 3.06 % by weight

- Inhibitor 0.34 % by weight

[0121] The combining of the crosslinking agent and the inhibitor was done as in Example 1, except that ETCH was
weighed in an amount of 1.0 g and Silopren U Vernetzer 730 in an amount of 9.0 g. The amount of inhibitor in the mixture
was 10 % by weight.

[0122] 9.61 grams of the PDMS-PEQO graft copolymer and 0.05 grams of the platinum catalyst were mixed together.
0.34 grams of the mixture of the crosslinking agent and the inhibitor was added and the blend was stirred until homo-
geneous.

[0123] Four batches of 2.1 g of the blend were weighed and were successively crosslinked in a hot-press, as in
Example 1.

EXAMPLE 7

Elastomer membrane prepared from composition type G
[0124] Ingredients used for the preparation of the elastomer membrane:

- The PDMS-PEO graft copolymer was the same as in Example 6.
- The DMS-VMS copolymer was the same as in Example 2.
- The catalyst, the crosslinking agent and the inhibitor were the same as in Example 1.

[0125] The amounts of the ingredients in the composition example were as follows:

- PDMS-PEO graft copolymer 26.75 % by weight
- DMS-VMS copolymer 72.31 % by weight

- Platinum catalyst 0.10 % by weight

- Crosslinking agent 0.81 % by weight

- Inhibitor 0.03 % by weight
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[0126] The combining of the crosslinking agent and the inhibitor was done as in Example 1, except that ETCH was
weighed in an amount of 0.36 g and Silopren U Vemetzer 730 in an amount of 9.64 g. The amount of inhibitor in the
mixture was 3.6 % by weight.

[0127] 2.675 grams of the PDMS-PEO graft copolymer and 7.231 grams of the DMS-VMS copolymer containing a
filler were mixed together. 0.01 grams of the platinum catalyst was added and the blend was stirred until homogeneous.
0.084 grams of the mixture of the crosslinking agent and the inhibitor was added and the blend was stirred until homo-
geneous. '

[0128] Four batches of 2.1 g of the blend were weighed and were successively crosslinked in a hot-press, as in
Example 1.

EXAMPLE 8
Elastomer membrane prepared from composition type H
[0129] Ingredients used for the preparation of the elastomer membrane:

- APEO-(-PDMS-APEO),, where the amount of PEO was 10.3 % by weight and the vinyl content 0.063 mmol/g.

- The catalyst was the same as in Example 4.

- The inhibitor was the same as in Example 1.

- The crosslinking agent was a DMS-HMS copolymer which contained 22.5 % by weight methyl hydride siloxane
groups (Gelest).

[0130] The APEO-(-PDMS-APEQ), used was prepared as follows:

[0131] Anhydrous o,w-diallyl poly(ethylene oxide) (PEODIAL) which had a molar mass of 520 g/mol and which was
prepared by adapting the procedure disclosed in the publication Mei-Hui, Yang, Laing-Jong, Li, and Tsang-Feng, Ho,
Synthesis and Characterization of polymethyisiloxane/poly(ethylene glycol)monomethyl ether copolymers, J. Ch. Colloid
& Interface Soc. 3(17), 1994, 19-28 and o,w-bis(dimethyl silyl hydride) poly(dimethy! siloxane) (PDMSDIH, M,, = 6000
g/mol) were weighed into a three-necked flask. The mass of the PEODIAL was 1.38 g (M,, = 520 g/mol, 5.28 mmol of
allyl groups) and the mass of PDMSDIH was 12 g (4.8 mmol of hydride groups), the amount of allyl groups being 10 %
greater than that of hydride groups. Thus an o, w-diallyl-end-blocked final product was ensured.

[0132] In addition, toluene was weighed into the reaction vessel in an amount of 45 % by weight (7.2 g). The reaction
mixture was stirred over a magnetic stirring plate at 200 rpm, and dry oxygen was bubbled through the mixture in order
to prevent the deactivation of the catalyst. The temperature of the reaction mixture was raised to 60 °C. Thereafter the
catalyst (Pt(0) divinyl tetramethyl disiloxane complex) was added to the reaction solution through the septum, cautiously
one drop at the time. The amount of platinum was 50ppm, calculated from the reactants. The polymerization was allowed
to proceed for approximately 6 h, whereafter the completion of the polymerization was confirmed by IR (loss of the Si-
H peak at 2130 cm'). For the removal of the toluene by distillation, the temperature was raised to 65 °C and the pressure
was lowered to 5§ mbar for a period of 30 min.

[0133] The amounts of the ingredients of the composition example were as follows:

- APEO-(-PMDS-APEO), 94.68 % by weight
- Platinum catalyst 0.5 % by weight

- Crosslinking agent 4.7 % by weight

- Inhibitor 0.12 % by weight

[0134] 3.0 grams of the APEO-(-PMDS-APEOQ),,, 0.0158 grams of the catalyst, 0.0038 g of the inhibitor, and 0.1489
g of the crosslinking agent were mixed together. The air bubbles were removed from the mixture, and the mixture was
crosslinked in a hot-press at 110 °C for 15 minutes and was cured at 110 °C for 15 minutes.

EXAMPLE 9

Elastomer membrane prepared from composition type |

[0135] Ingredients used for the elastomer membrane:

- PEO-(PDMS-PEOQ),, where the amount of PEO was 5.0 % by weight and the vinyl content was 0.04 mmol/g.

- The DMS-VMS copolymer containing a silica filler was the same as in Example 2.
- Dichlorobenzoyl peroxide (Perkadox PD50 S).
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[0136] The PEO-(PDMS-PEO),, used was prepared as follows:

[0137] 0.528 g of anhydrous o,w-divinyl ether poly(ethylene oxide) (PEODIVI) having a molar mass of 240 g/mol was
weighed into a three-necked flask. 10 g of a, w-bis(dimethy! silyl hydride)poly(dimethyl silyl siloxane) (PDMSDIH) having
a molar mass of 6000 g/mol was weighed into the same vessel. The PDMSDIH contained hydride groups in an amount
of 0.04 % by weight, and thus the amount of hydride groups in 10 grams was 4 mmol and the amount of PEODIVI vinyl
groups was 4.4 mmol. Since the vinyl groups were present in excess (10 mol-%) in the reaction, vinyl groups were
obtained at both ends of the final product, a fact essential for the subsequent crosslinking. In addition, to facilitate mixing
and to prevent the reaction from occurring too vigorously, toluene dried by distillation was added to the reaction mixture
so that the proportion of toluene was 30 % by weight (4.5 g). The reaction solution was stirred over a magnetic stirring
plate at 200 rpm, and dry oxygen was directed through the solution; this prevented the catalyst from converting to metallic
form and thus prevented the deactivation of the catalyst. The reaction solution was heated to 50 °C, whereafter the
catalyst (Pt(0) divinyl tetramethyl disiloxane complex) was added to the mixture through the septum. The amount of
platinum was 50 ppm, calculated from the amount of the reactants. The catalyst was added dropwise, whereby hot spots
in the reactor were avoided. After the adding of the catalyst the reaction was allowed to proceed for 2 h. Thereafter the
completion of the reaction was confirmed by IR (loss of the Si-H peak at 2130 cm-1). After the polymerization the reaction
mixture was heated to 65 °C and the toluene was removed by vacuum distillation (5 mbar) in the course of 30 minutes.
[0138]) The amounts of ingredients in the composition example were as follows:

- PEO-(PDMS-PEO),, 4.9 % by weight
- silica-filled DMS-VMS copolymer, 93.9 % by weight
- dichlorobenzoyl peroxide (Perkadox PD50 S), 1.2 % by weight.

[0139] 0.5 g of PEO-(PDMS-PEO), and 9.5 g of a DMS-VMS copolymer containing a filler were mixed together. 0.12
g of the peroxide catalyst was mixed with the homogeneous blend, and the blend was hardened at a temperature of-"
+115 °C and a pressure of 200 bar for 5 minutes and was cured at +150 °C for 2 hours.

EXAMPLE 10 AR L .

. . v : oy
Elastomer membrane prepared from composition type J

[0140] Ingredients used for the preparation of the elastomer:

- PDMS-PEO graft copolymer the same as in Example 6
- Dichlorobenzoyl peroxide Perkadox PD50 S

[0141] The amounts of the ingredients in the composition example were as foIIowS:

- PDMS-PEO graft copolymer 98.8 % by weight .
- Dichlorobenzoyl peroxide Perkadox PD50 S 1.2 % by weight

[0142] 10 grams of the PDMS-PEO graft copolymer and 0.12 grams of Perkadox PD50 S were mixed together. The
blend was hardened at a temperature of +115 °C and a pressure of 200 bar for 5 minutes and was cured at +150 °C for
2 hours.

[0143] The following Examples 11 to 15 demonstrate differentdevices for the release of antiprogestins. These examples
show maodified drug release from different elastomer matrixes and membranes. Elastomers of different composition
types (A - C, E and G) and poly-(dimethylsiloxane-co-vinylmethylsiloxane) with or without silica filler were used in these
preparations.

EXAMPLE 11

[0144] The implants described in this Example as well as in Example 13 consist of three parts: a core with the drug
in a polymer matrix, a membrane covering the core and silicone adhesive end-caps.

a) Antiprogestin containing implant based on the new elastomer composition

[0145] This implant contains two different elastomer composition types (B and E) and and poly(dimethylsiloxane-co-
vinyimethylsiloxane). This implant corresponds to device 2 in Figure 1.
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Membrane:

[0146] 26 parts of elastomer composition type B, 71 parts of silica-filled poly(dimethylisiloxane-co-vinylmethylsiloxane),
10 ppm Pt-catalyst (of the reaction species), 0.03 parts of inhibitor (ethynyl cyclohexanol) and approx. 2 parts of po-
ly-(hydrogenmethylsiloxane-co-dimethylsiloxane) crosslinker were mixed in a 2-roll mill. The mixture was extruded to a
tube-ike form with a wall thickness of 0.2 mm and cured by heat.

Core:

[0147] 29 parts of elastomer composition type E, 29 parts of poly(dimethylsiloxane-co-vinylmethylsiloxane), 10 ppm
Pt-catalyst (of the reaction species), 0.02 parts of inhibitor (ethynyl cyclohexanol) and approx. 2.4 parts of poly(hydro-
genmethyisiloxane-co-dimethylsiloxane) crosslinker were mixed in a 2-roll mill and 39 parts of the antiprogestin denoted
as compound 4 in Table 2 below were added. The mixture was casted to a PTFE-coated stainless steel mold, which
was heated at +115° C for 30 minutes. The cores were removed, cooled and cut to desired length (5 mm).

Preparation of the implant:

[0148] The membrane tubes (length 50 mm) were swelled with cyclohexane and the cores were inserted. Cyclohexane
was allowed to evaporate and ends were closed with a silicone adhesive. After 24 hours the ends were cut to give 2
mm end-caps.

b) Antiprogestin containing implant based on the new elastomer composition

[0149] This implant was the same as that described in a) above except that the length of the core was 13 mm. This
implant corresponds to device 3 in Figure 1.

c) Antiprogestin containing impiant based on the use of PDMS .
Membrane:

[0150] The silicone membrane corresponds to a commercial silica-filled poly(dimethylsiloxane) membrane and it was
prepared as follows:

[0151] 99 parts of silica-filled poly(dlmethyls|Ioxane-co-vnnyImethyIsnloxane), 10 ppm Pt-catalyst (of the reaction spe-
cies) and 0.03 parts of inhibitor (ethynyl cyclohexanol) and approx. 0.6 parts of poly-(hydrogenmethylsiloxane-co-dimeth-
ylsiloxane) crosslinker were mixed in a 2-roll mill. The mixture was extruded to a tube-like form with a wall thlckness of
0.2 mm and cured in a shockoven. The tube shaped membrane cut to 50 mm pleces

Core:

[0152] 59.3 parts of commercial poly-(dimethylsiloxane-co-vinylmethylsiloxane), 0.4 parts of poly-(hydrogenmethyisi-
loxane-co-dimethylsiloxane) crosslinker, 0.02 parts of ethynyl cyclohexanol inhibitor and 10 ppm Pt-catalyst (of the
reaction species) in vinyl-methyl-siloxane were mixed in a two-chamber mixer. 40 parts of the antiprogestin denoted as
compound 4 in Table 2 below were added and the mixture was mixed in a two-chamber mixer. The mixture was casted
to a PTFE-coated stainless steel mold, which was heated at +115° C for 30 minutes. The cores were removed, cooled
and cut to desired length (5§ mm).

Preparation of the implant:

[0153] The membrane tubes (length 50 mm)were swelled with cyclohexane and the cores were inserted. Cyclohexane
was allowed to evaporate and ends were closed with a silicone adhesive. After 24 hours the ends were cut to give 2
mm end-caps. This implant corresponds to device 1 in Figure 1.

EXAMPLE 12

[0154]) The intrauterine device (IUD) described in this Example and in Examples 14 and 15 consists of three parts: a

core with the drug in a polymer matrix, a membrane covering the core and a T-shaped body of polyethylene onto which
the core surrounded by the membrane is applied.
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a) Antiprogestin containing IUD based on the new elastomer composition

[0165] The IUD contains two different elastomer composition types (B, E) and poly-(dimethylsiloxane-co-vinyimeth-
ylsiloxane). This implant corresponds to device 5 in Figure 2.

Membrane:

[0156] The membrane was the same as in Example 11a.

Core:

[0157] 29 parts of elastomer composition type E, 29 parts of poly(dimethylsiloxane-co-vinylmethyisiloxane), 10 ppm
Pt-catalyst (of the reaction species), approx. 0.02 parts of inhibitor (ethynyl cyclohexanol) and approx. 2.4 parts of
poly-(hydrogenmethylsiloxane-co-dimethylsiloxane) crosslinker were mixed in'a 2-roll mill and 39 parts of the antipro-
gestin denoted as compound 4 in Table 2 below were added. The mixture was extruded to a tube-ike form with a wall
thickness of 0.8 mm and cured by heat. The cores were cooled and cut into desired length (19 mm).

Preparation of the 1UD:

[0158] The membrane tubes (length 50 mm) and the cores were swelled with cyclohexane and applied onto the
polyethylene T-shaped body of the device. Cyclohexane was allowed to evaporate.

b) Antiprogestin containing IUD based on the use of PDMS

Membrane:

[0159] The membrane was the same as describéd in Example 11 c) above.

Core:

[0160] 100 parts of commercial poly-(dimethylsiloxane-co-vinylmethylsiloxane), 0.4 parts of poly-(hydrogenmethyisi-
loxane-co-dimethylsiloxane) crosslinker, 0.02 parts of ethynyl cyclohexanol inhibitor and 0.06 parts of platinum catalyst
in vinyl-methyl-siloxane were mixed in a two-chamber mixer. 67 parts of the antiprogestin denoted as compound 4 in .
Table 2 below were added and the mixture was mixed in a two-chamber mixer. The mixture was casted to a_PTFE-
coated stainless steel mold, which was heated at +115° C for 30 minutes. The cores were removed, cooled and cut to
desired length (19 mm).

1UD:

[0161] The membrane tubes (length 50 mm) and the cores were swelled with cyclohexane and applied onto the
polyethylene T-shaped body of the device. Cyclohexane was allowed to evaporate. This implant corresponds to device
4 in Figure 2.

EXAMPLE 13

a) Antiprogestin containing implant based on the new elastomer composition

[0162] This implant contains two different elastomer composition types (B and E) and and poly(dimethylsiloxane-co-
vinylmethylsiloxane). This implant corresponds to device 7 in Figure 3.

Membrane:
[0163] The membrane was the same as described in Example 11 a).
Core:

[0164] 50 parts of elastomer composition type E, 50 parts of poly-(dimethylsiloxane-co-vinylmethyisiloxane), 10 ppm
Pt-catalyst (of the reaction species), 0.02 parts of inhibitor (ethynyl cyclohexanol) and approx. 2.4 parts of poly-(hydro-
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genmethyisiloxane-co-dimethylsiloxane) crosslinker were mixed in a 2-roll mill. 67 parts of the antiprogestin denoted as
compound 1 in Table 2 below were added. The mixture was casted to a PTFE-coated stainless steel mold, which was
heated at +115° C for 30 minutes. The cores were removed, cooled and cut to desired length (15 mm).

!

]
Preparation of the implant:

[0165] The membrane tubes (length 50 mm) were swelled with cyclohexane and the cores were inserted. Cyclohexane
was allowed to evaporate and ends were closed with a silicone adhesive. After 24 hours the ends were cut to give 2
mm end-caps.

b) Antiprogestin containing implant based on the use of PDMS

Membrane:

[0166] The membrane was the same as in Example 11 c).

Core:

[0167] 100 parts of commercial poly-(dimethylsiloxane-co-vinylmethylsiloxane), 0.4 parts of poly-(hydrogenmethylsi-
loxane-co-dimethyisiloxane) crosslinker, 0.02 parts of ethynyl cyclohexano! inhibitor and 10 ppm Pt-catalyst (of the
reaction species) in vinyl-methyl-siloxane were mixed in a two-chamber mixer. 67 parts of the antiprogestin denoted as
compound 1 in Table 2 below were added and the mixture was mixed in a two-chamber mixer. The mixture was casted
to a PTFE-coated stainless steel mold, which was heated at +115° C for 30 minutes. The cores were removed, cooled
and cut to desired length (15 mm).

Preparation of the implant:

[0168] The membrane tubes (length 50 mm) were swelled with cyclohexane and the cores were inserted. Cyclohexane

was allowed to evaporate and ends were closed with a silicone adhesive. After 24 hours the ends were cut to give 2
mm end-caps. This implant corresponds to device 6 in Figure 3.

EXAMPLE 14

a) Antiprogestin containing IUD based on the new elastomer'composition

[0169] The IUD contains two different elastomer composition types (B, E) and poly-(dimethylsiloxane-co-vinylmeth-
ylsiloxane). This implant corresponds to device 9 in Figure 4.

Membrane:

[0170] The membrane was the same as in Examples 11 a) and 12 a).

Core:

[0171] 50 parts of elastomer composition type E, 50 parts of poly(dimethylsiloxane-co-vinylmethylsiloxane), 10 ppm
Pt-catalyst (of the reaction species), approx. 0.02 parts of inhibitor (ethynyl cyclohexanol) and approx. 2.4 parts of poly
(hydrogenmethylsiloxane-co-dimethylsiloxane) crosslinker were mixed in a 2-roll mill, and 67 parts of the antiprogestin
denoted as compound 1in Table 2 below were added. The mixture was extruded to a tube-like form with a wall thickness
of 0.8 mm and cured by heat. The cores were cooled and cut into desired length (19 mm).

Preparation of the IUD:

[0172] The membrane tubes (length 50 mm) and the cores were swelled with cyclohexane and applied onto the
polyethylene T-shaped body of the device. Cyclohexane was allowed to evaporate.
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b) Antiprogestin containing IUD based on the use of PDMS
Membrane:
[0173] The membrane was the same as described in Example 11 ¢) above.
Core:
[0174]) 100 parts of commercial poly-(dimethylsiloxane-co-vinylmethylsiloxane), 0.4 parts of poly-(hydrogenmethylsi-
loxane-co-dimethylsiloxane) crosslinker, 0.02 parts of ethynyl cyclohexanol inhibitor and 0.06 parts of platinum catalyst
in vinyl-methyl-siloxane were mixed in a two-chamber mixer.67 parts of the antiprogestin denoted as compound 1 in
Table 2 below were added and the mixture was mixed in a two-chamber mixer. The mixture was casted to a PTFE-

coated stainless steel mold, which was heated at +115° C for 30 minutes. The cores were removed, cooled and cut to
desired length (19 mm).

1UD:
[0175] The membrane tubes (length 50 mm) and the cores were swelled with cyclohexane and applied onto the

polyethylene T-shaped body of the device. Cyclohexane was allowed to evaporate. This implant corresponds to device
8 in Figure 4.

EXAMPLE 15

a) Antiprogestin containing IUD based on the new elastomer composition

[0176]) The IUD is the same as that described in Example 14 a) except that the antiprogestine is compound 2 in Table, -
2 below and the length of the core 15-mm. This implant corresponds to device- 11 in Figure 5. '

b) Antiprogestin containing IUD based on the use of PDMS

[0177] The IUD is the same as that described in Example 14 b) except that the antiprogestine is compound 2 in Table
2 below and the length of the core 15 mm. This implant corresponds to device 10 in Figure 5.

Permeation tests using membranes of the new elastomer composition '.

[0178] Various compositions, in which the amount of PEO groups varied, were prepared of the above-mentioned
composition types A - J. Composition types A - B were tested for the permeation rates of certain antiprogestins.
[0179] The assay apparatus described in the publication Yie W. Chien, Transdermal Controlled Systemic Medications,
Marcel Dekker Inc., New York and Basel 1987, page 173, was used in the tests.

[0180] The drug fluxes (permeations) through membranes were measured with a two-compartment diffusion cell at
37 °C (Side-Bi-Side™ diffusion cell, Crown Glass Company). The apparatus consisted of two concentric cells (donor
and receptor compartments) that were separated by the elastomer membrane to be investigated. The donor and receptor
compartments were both jacketed and thermostated by an external circulating bath and each compartment had amagnetic
stirrer. A drug solution and solvent (without drug) was added into the donor and the receptor compartments. At each
predetermined time interval, samples were withdrawn from the receptor compartment and replaced with the same volume
of solvent. The amount of the drug that permeated through the membrane was measured by HPLC. In all measurements,
the thickness (0.4 mm) of the membrane and the surface area of the membranes were constant.

[0181] In the tests described below, the permeation rates of two different drugs through a 0.4-mm-thick elastomer
membrane were measured by using the assay apparatus described above. The tables below show the effect of the
concentration of PEO groups (% by weight of the said compositions) on the permeation rates of the different drugs for
elastomers prepared from different composition types. The tables show the relative permeation as compared with a
commercial crosslinked dimethyl siloxane-vinyl methyl siloxane elastomer (M,, approximately 400,000 g/mol) containing
a silica filler.

[0182]) The compounds listed in Table 2 were subjected to this permeation test.

I

Table 2

[0183] Antiprogestins subjected to permeation tests:
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compound no

chemical name

4-{17B-methoxy-17a-(methoxymethyl)-3-oxoestra-4,9-dien-11B-yl|benzaldéhyde-1-(E)-oxime

2 44{17B-Methoxy-17 a-(methoxymethyl)-3-oxoestra-4,9-dien-11B-yllbenzaldehyde-
1-[O-(ethylamino)carbonyl]oxime |

3 118-[17B-Methoxy-17a-(methoxymethyl}-3-oxoestra-4,9-diene-11f3-yl]benzaldehyde-1
(E)-[O-(ethyithio)carbonyl)-oxime] !

4 11B3-(4-Acetylphenyl)-17B-hydroxy-17a-(1,1,2,2,2-pentafluoroethyl)estra-4,9-dien-3-one
Estr-4-en-3-one, 11-[4-(dimethylamino)phenyl}-17-hydroxy-17-(3-hydroxy-1-propenyl)-,[11.beta.,
17.beta.,17(2)]{(9CH) |

6 (2)-6'-(4-Cyanophenyl)-17--hydroxy-17-o-(3-isovaleryloxy-1-propenyl))-9,11-a-dihydro-4’H-
naphth [3,2',1": 10,9,11]estr4-en-3-one

[0184] Results of the permeation tests:

Composition type
reference

A

A

Compdsitioh type
reference

o 0o owmo > >

Composition type
reference

B

B

Composition type
reference

B

B

Compound 1:
PEO concentration % by weight

0
4.7
5.1

Compound 2:
PEO concentration % by weight

0

4.7
5.1
3.1
4.1
5.0
7.5
9.8

Compound 3:
PEO concentration % by weight

0
14
9.8

Compound 4:
PEO concentration % by weight

0
7.5
9.8

Relative permeation
1

3.5

53

Relative permeation
1

4.1

7.6

3.7

4.1

5.8

11.5

17.3

Relative permeation
1

2.1

6.4

Relative permeation
1

16.4
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Compound 5:
Composition type  PEO concentration % by weight Relative permeation
reference 0 1
A 4.7 4.1
B 3.1 6.0
B 4.1 6.7
B 5.0 10.7
B 75 18.7
B 9.8 37.2
Compound 6:
Composition type  PEO concentration % by weight Relative permeation
reference 0 1
A 4.7 29
A 5.3 5.9

[0185] The permeation tests performed show that an increasing concentration of PEO in the membrane increased
the the permeation rate for each composition type and for each drug tested.

Tests of the release of drugs from the devices (implants or IUD:s)

[0186] The release rate of the drug from the implant or IUD was measured in vitro as follows:

[0187] The implants or IUD:s were attached into a stainless steel holder in vertical position and the holders with the
implants were placed into glass bottles containing 75 mi of a dissolution medium. The glass botties were shaked in
shaking waterbath 100 rpm at 37 °C. The dissolution medium was withdrawn and replaced by a fresh dissolution medium
at predetermined time intervals, and the released drug was analysed by HPLC. The concentration of the dissolution
medium and the moment of change (withdrawal and replacement) of medium were selected so that sink-conditions were
maintained during the test.

[0188] The daily in vitro release of the drug from the devices are shown in Figures 1 to 5. The experiments demonstrate
clearly the increased release rate when using for the matrix and membrane an elastomer composition with poly(alkylene
oxide) groups in the polysiloxane.

Claims

1. Adevice for the controlled release over a prolonged period of time of a drug having antiprogestinic properties, said
device comprising |

- a core comprising said drug,
- optionally a membrane encasing said core,

wherein said core and/or membrane is made of a siloxane-based elastomer composition comprising at least one
elastomer and possibly a non-crosslinked polymer, the elastomer composition comprising poly(alkylene oxide)
groups, wherein the poly(alkylene oxide) groups are present in the elastomer or polymer as alkoxy-terminated grafts
of polysiloxane units, or as blocks, the said grafts or blocks being linked to the polysiloxane units by silicon-carbon
bonds, or as a mixture of these forms, characterized in that the antiprogestin is a compound is selected from a
group consisting of

11beta-[(4-(Dimethylamino)phenyl]-17beta-hydroxy-17alpha-(1-propinyl)-4,9-estradien-3-one (mifepristone);
11beta-[(4-(Dimethylamino)phenyl]-17beta-hydroxy-17alpha-(1-propinyl)-18-homoestra-4,9-dien-3-one;
11beta-[(4-(Dimethylamino)phenyl]-17beta-hydroxy-17alpha-(1-propinyl)-17a-homoestra-4,9,16-trien-3-one;
11beta-[(4- Dimethylamino)phenyl]- 17alpha-hydroxy-17beta-(3-hydroxypropyl)- 13a-methyl-estra-4,9-dien-3-
one (onapristone);

(Z)-11beta-[(4-dimethylamino)phenyl)]-17beta-hydroxy- 17 alpha-(3-hydroxy- 1-propenyl)estra-4,9-dien-3-one
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(lilopristone);

11beta-(4-Acetylphenyi)-17beta-hydroxy-17alpha-(1-propinyl)estra-4,9-dien-3-one;
(Z)-11beta-(4-acetylphenyl)-17beta-hydroxy-17alpha-(3-hydroxy-1-propenyl)estra-4,9-dien-3-one;
11beta-(4-Methoxyphenyl)-17beta-hydroxy-17alpha-ethynyl-4,9-estradien-3-one;
(Z)-11beta-[(4-Dimethylamino)phenyl)]-17beta-hydroxy-17alpha-(3-hydroxy-1-propenyl)estr-4-en-3-one;
4-[173-Methoxy-17 a-(methoxymethyl)-3-oxoestra-4,9-dien-118-yllbenzaldehyde-1-(E}-oxime;
4-[17B-Hydroxy-17o~(methoxymethyl)-3-oxoestra-4,9-dien-11p-ylbenzaldehyde-1-(E)-oxime;
4-[17B-Methoxy-17a-(methoxymethyl)-3-oxoestra-4,3-dien-11p-yl]benzaldehyde-1-(E)-[O-(ethylamino)carbo-
nyljoxime;

4-[17B-Methoxy- 17a-(methoxymethyl)-3-oxoestra-4,9-dien- 118-yl]benzaldehyde- 1-(E)-{O-(ethoxy)carbonyl]
oxime;
4-[17B-Methoxy-17a-(methoxymethyl)-3-oxoestra-4,9-dien-11f-yl|benzaldehyde-1-(E){O-(ethylthio)carbonyl]
oxime;

4-[17B-Methoxy- 17 o-(ethoxymethyl)-3-oxoestra-4,9-dien- 113-yl]benzaldehyde- 1-(E }-[O-(ethylthio) carbonyl]
oxime;

4-[17B-Hydroxy-17a-(methoxymethyl)-3-oxoestra-4,9-dien-11p3-yl] benzaldehyde—1 -(E)-[O-(n-propyithio)carbo-
nylloxime;
(2)-6'-(4-cyanophenyl)-9,11a-dihydro-17beta-hydroxy-17o-[4-(1-0x0-3-methylbutoxy)-1-butenyl]4’'H-naphtho
[3',2',1';10,9,11]estr-4-en-3-one;

(2)-6'-(4-cyanophenyl)-9,11a-dihydro-17beta-hydroxy- 17 o-[3-( 1-oxo-3-methylbutoxy)- 1-propenyl]4'H-naph-
tho[3',2',1';10,9,11]estra-4,15-dien-3-one;

(Z)- 6'-(4- cyanophenyl)- 9,11a.- dihydro- 17beta- hydroxy- 17o-(3- hydroxy- 1- propenyl)- 4'H- naphtho [3", 2, 1”:
10,9,11]estra-4,15-dien-3-one;

(2)-6'-(3-pyridinyl)-9,11a-dihydro- 17beta-hydroxy- 17 o-(3-hydroxy- 1-propenyl)-4'H-naphtho[3’,2’,1:10,9,11]
estra-4,15-dien-3-one;

11B-(4-acetylphenyl)-17p-hydroxy-170-(1,1,2,2,2-pentafluoroethyl)estra-4,9-dien-3-one;
6'-(Acetyloxy)-9,110-dihydro-173-hydroxy-170-(1,1,2,2,2-pentafluoroethyl)-4'H- naphth [3,2,1:10,9, 1 1]estr4-
en-3-one;

9,11 o-Dihydro-17p-hydroxy-6'-(hydroxymethyl)-17a-(1,1,2,2,2- pentaﬂuoroethyl) -4'H-naphth[3',2’,1:10,9,11}
estr-4-en-3-one;

11beta-(4-Acetylphenyl)-19,24-dinor-17,23-epoxy-17alpha-chola -4,9,20-trien-3-one;
11beta-(4-Methoxyphenyl)-19,24-dinor-17,23-epoxy-17alpha-chola-4,9,20-trien- 3-one;

(Z)-11beta, 19-[4-(3-Pyridinyl)-o-phenylene)-17beta-hydroxy-17a-[3-hydroxy-1 -propenyl]~4-androsten-3-one
(2)-11beta, 19-{4-(4-Cyanophenyl-o-phenylene)]-17beta-hydroxy-17a-[3-hydroxy-1-propenyl]-4-androsten-3-
one;

11beta-[4-(1-methylethenyl)phenyl]-17a-hydroxy-17beta-(3-hydroxypropyl)-13a-estra-4,9-dien-3-one;
11beta-[4-(3-Furanyl)phenyl]-17 a-hydroxy-17beta-(3-hydroxypropyl)-13a-estra-4,9-dien-3-one;

4, 5'- Dihydro- 11beta-{4-(dimethylamino) phenyl]- 6beta- methylspiro [estra- 4,9-dien- 17beta, 2' (3'H)-furan]- 3-
one;

4’,5’- Dihydro- 11beta-[4-(dimethylamino) phenyl]- 7beta- methylspiro [estra- 4,9- dien- 17beta, 2' (3'H)-furan]- 3-
one;

4-beta,17 a-Dimethyl-17beta-hydroxy-3-oxo-4a,5-epoxy-5a-androstan-2a-carbonitrile;
70-[9-(4,4,5,5,5-Pentafluoropentyl)sulfinyl]nonyllestra-1,3,5(10)-trien-3,17beta-diol;
3-(4-chloro-3-trifluoromethylphenyl)-1-(4-iodobenzenesulphonyl)-1,4,5,6-tetrahydropyridazine;

(R,S) 3-(4-chloro-3-trifluoromethylphenyl)-1-(4-iodobenzenesulphonyl)}-6-methyl-1,4,5,6-tetrahydropyridazine;
3-(3,4-dichlorophenyl)-1-(3,5-dichlorobenzoyl)-1,4,5,6-tetrahydropyridazine;
3-(3,4-dichlorophenyl)-1-(2,5-dichlorobenzenesulphonyl)-1,4,5,6-tetrahydro pyridazine;
7,8-Dibromo-3,4-diazo-1,2,3,10,10a-hexahydro-3-(4-iodobenzenesulphonyl)}-phenanthrene; and
7-Chloro-3,4-diazo-1,2,3,9.10,10a-hexahydro-3-(2,5-dichlorobenzenesulphonyl}-phenanthrene.

The device according to claim 1, characterized in that the core is an elastomer matrix, optionally made of the
elastomer composition as defined in claim 1.

The device according to claim 2, characterized in that the membrane or matrix is made of an elastomer based on
polysiloxane units which comprise poly(alkylene oxide) groups.

The device according to claim 1, characterized in that in the elastomer composition the poly(alkylene oxide) groups
are poly(ethylene oxide) groups (PEO groups).
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The device according to claim 1, characterized in that the formula of the polysiloxane groups is
(SiR'R"O)¢SiR'R"-
where some of the substituents R’ and R" are

- free groups which are same or different and which are a lower alkyl group or a phenyl group in which case
the said alkyl or phenyl group may be substituted or unsubstituted, or alkoxyterminated poly (alkylene oxide)
groups having the formula

- R3-OCHR-CH,-O),-alk , where alk is a lower alkyl group, suitably methyl, R is hydrogen or lower alkyl, Ry
is a linear or branched C,-Cg alkylene and m is 1...30,

- bonds formed from the hydrogen or alkenyl groups to other polymer chains in the elastomer and,

- optionally unreacted groups such as hydrogen, vinyl or vinyl-terminated alkenyl, and

-qis 1...3000. i

The device according to claim 5, characterized in that the free R’and R" groups are lower alkyl groups, preferably
methyl.

The device according to claim 1, characterized in that the poly(alkylene oxide) groups are present in the elastomer
in the form of poly(alkylene oxide) blocks having the formula

-R4-O-(CHRCH,0)R,-
or
-CH,CHR,COO(CHRCH,0),,COCHR,CH,-

where Ris hydrogen a lower alkyl or phenyl, R, is hydrogen or lower alkyl, R; and 'R4 are same or different and are -
linear or branched C,-Cg alkylene and m is 1...30.

The device according to claim 1, characterized in that the elastomer composition is made up of two elastomers
interlaced one inside the other, in which case i
- the first elastomer comprises poly(alkylene oxide) groups and that the poly(alkylene oxide) groups are present
in the said elastomer as alkoxy-terminated grafts of polysiloxane units, or as blocks in which case the said grafts
or blocks are linked to the polysiloxane units by silicon carbon bonds, or as a mixture of these forms, and that
- the second elastomer is a siloxane-based elastomer.

The device according to claim 8, characterized in that the second elastomer is a poly(dimethyl siloxane)-based
elastomer which possibly comprises poly(alkylene oxide) groups.

The device according to claim 9, characterized in that the possible poly(alkylene oxide) groups of the second poly
(dimethy! siloxane)-based elastomer are present in the form of alkoxy-terminated grafts of poly(dimethy! siloxane)
units, or as blocks in which case the said grafts or blocks are linked to the poly(dimethyl siloxane) units by silicon
carbon bonds, or as a mixture of these forms.

The device according to claim 1, characterized in that the elastomer composition is a blend, which comprises
- a siloxane based elastomer and
- a linear polysiloxane copolymer which comprises poly(alkylene oxide) groups in which case the poly(alkylene
oxide) groups are present in the said polymer as alkoxy-terminated grafts of polysiloxane units, or as blocks in
which case the said grafts or blocks are linked to the polysiloxane units by silicon carbon bonds, or as a mixture
of these forms.

The device according to claim 2, characterized in that the matrix is encased in a membrane.

The device according to claim 12, characterized in that the matrix and the membrane both are made of an elastomer
composition comprising poly(alkylene oxide) groups wherein the poly(alkylene oxide) groups are present in the
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elastomer or polymer as alkoxy-terminated grafts of polysiloxane units, or as blocks, the said grafts or blocks being
linked to the polysiloxane units by silicon-carbon bonds or as a m_ixture of these forms.

14. The device according to claim 1, characterized in that the device is an implant, an intrauterine or intracervical
device, an intravaginal device, or a transdermal patch.

Patentanspriiche

1. Vorrichtung zur kontrollierten Freisetzung eines Arzneimittels, das Anti-Gestagen-Eigenschaften besitzt, iber einen
langeren Zeitraum, wobei die Vorrichtung umfasst:

- einen Kern, der das Arzneimittel umfasst,
- gegebenenfalis eine Membran, die den Kern umhdilit,

wobei der Kem und/oder die Membran aus einer auf Siloxan basierenden Elastomerzusammensetzung, die min-
destens ein Elastomer und gegebenenfalls ein nicht kreuzvernetztes Polymer umfasst, hergestellt wird,

- die Elastomerzusammensetzung Poly(alkylenoxid) -Gruppen umfasst, wobei die Poly(alkylenoxid) -Gruppen
im Elastomer oder im Polymer als Alkoxy-terminierte Pfropfen von Polysiloxan-Einheiten oder als Blcke, wobei
die Pfropfen oder Blécke mit den Polysiloxan-Einheiten durch Silicium-Kohlenstoff-Bindungen verbunden sind,
oder als Gemisch dieser Formen vorliegen, dadurch gekennzeichnet, dass das Anti-Gestagen eine Verbin-
dung ist, ausgewéhlt aus der Gruppe, bestehend aus

11beta-[(4-(Dimethylamino)phenyi]-17beta-hydroxy-17alpha-(1-propinyl)-4,9-estradien-3-on (Mifepri-
ston); ;
11beta-{(4-(Dimethylamino)phenyl]-17beta-hydroxy-17alpha-(1-propinyl)-18-homoestra-4,9-dien-3-on; .
11beta-[(4-(Dimethylamino)phenyl]- 17beta-hydroxy- 17alpha-(1-propinyl)- 17a-homoestra-4,9,16-trien-3-
on;

11beta-{(4-(Dimethylamino) phenyl}- 17alpha- hydroxy- 17beta-(3- hydroxypropyl)- 13a- methyl- estra- 4,9-
dien-3-on (Onapriston);
(Z£)-11beta-[(4-dimethylamino)phenyl)]-17beta-hydroxy-17alpha-(3-hydroxy-1-propenyl)estra-4,9-dien-3-
on (Lilopriston);

11beta-(4-Acetylphenyl)-17beta-hydroxy-17alpha-(1-propinyl) estra-4,9-dien-3-on;
(2)-11beta-(4-acetylphenyl)-17beta-hydroxy-17alpha-(3-hydroxy-1-propenyl)estra-4,9-dien-3-on;
11beta-(4-Methoxyphenyl)-17beta-hydroxy-17alpha-ethynyl-4,9-estradien-3-on;
(2)-11beta-[(4-Dimethylamino)phenyl)]-17beta-hydroxy-17alpha-(3-hydroxy-1-propenyl)estra~4-en-3-on;
4-[17B-Methoxy-17a-~(methoxymethyl)-3-oxoestra-4,9-dien-11p-yl] benzaldehyd-1- (E) -oxim;
4-[17B-Hydroxy-17a-(methoxymethyl)-3-oxoestra-4,9-dien-11p-yl] benzaldehyd-1- (E) -oxim;
4-[17B-Methoxy-17a-(methoxymethyi)-3-oxoestra-4,9-dien-11f-yl] benzaldehyd-1- (E) - [O-(ethylamino)
carbonyl] oxim; i
4-[17B-Methoxy-17a-(methoxymethyl)-3-oxoestra-4,9-dien-11B-yl] benzaldehyd-1- (E) - [O-(ethoxy) car-

bonyl] oxim; |
4-[17B-Methoxy-17a-~(methoxymethyl)-3-oxoestra-4,9-dien-11p-yl] benzaldehyd-1- (E) - [O-(ethyithio) car-
bonyl] oxim; |
4-[17B-Methoxy-17a-(ethoxymethyl)- 3-oxoestra-4,9-dien-11 ﬁ-yl]fbenzaldehyd-‘l- (E) - [O-(ethyithio) car-
bonyl] oxim; ’

4-[17B-Hydroxy-17a~(methoxymethyl)-3-oxoestra-4,9-dien-113-yl] benzaldehyd-1- (E) - [O- (n-propylthio)
carbonyl] oxim;
(2)-6'-(4-cyanophenyl)- 9,11a-dihydro-17beta-hydroxy-17a-[4-(1-oxo-3-methylbutoxy)-1-butenyl] 4’H-na-
phto [3',2',1":10,9,11) estra-4-en-3-on;
(Z)-6'-(4-cyanophenyl)- 9,11o-dihydro-17beta-hydroxy-17a-[3-(1-oxo-3-methylbutoxy)-1-propenyl] 4'H-
naphto [3',2',1:10',9°,11] estra-4,15-dien-3-on; |
(Z2)-6'-(4-cyanophenyl)- 9,11a-dihydro-17beta-hydroxy-17 o-(3-hydroxy-1-propenyl) -4'H-naphto [3',2°,1";
10, 9,11] estra-4,15-dien-3-on;
(Z)-6'-(3-pyridinyl)-  9,110a-dihydro-17beta-hydroxy-17a-(3-hydroxy-1-propenyl)-4'H-naphto  [3',2',1"
10,9,11] estra-4,15-dien-3-on;
11B-(4-acetylphenyl)-173-hydroxy-17a-(1,1,2,2,2-pentafluorethyl) estra-4,9-dien-3-on;

]
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6'-(Acetyloxy)-9,11a-dihydro-17p-hydroxy-170-(1,1,2,2,2-pentafluorethyl)-4'H-naphto  [3,2',1":10,9,11]
estra-4-en-3-on;

9,110a-dihydro-17p-hydroxy-6’  (hydroxymethyl)-17a-(1,1,2,2,2-pentafluorethyl)}-4'H-naphto  [3',2',1"
10,9,11] estra-4-en-3-on;

11beta- (4-Acetylphenyl)}-19,24-dinor-17,23-epoxy-17-alpha-chola-4,9,20-trien-3-on;
11beta-(4-Methoxyphenyl)-19,24-dinor-17,23-epoxy-17-alpha-chola-4,9,20-trien-3-on;
(Z)-11beta,19-[4«(3-Pyridinyl) -o-phenylene) -17beta-hydroxy-17o-[3-hydroxy-1-propenyl]-4-androsten-3-
on;

(Z) -11beta, 19- {4-(4-Cyanophenyl-o-phenylene)] -17beta-hydroxy-17a-[3-hydroxy-1-propenyl]-4-andro-
sten-3-on;

11beta-[4-(1-methylethenyl)phenyl] -17a-hydroxy-17beta-(3-hydroxypropyl)-13a-estra-4,9-dien-3-on;
11beta-{4-(3-Furanyl)phenyl}-17a-hydroxy-17beta-(3-hydroxypropyl)-13a-estra-4,9-dien-3-on;
4',5'-Dihydro-11beta-[4-(dimethylamino)phenyl}-6beta-methylspiro[estra-4,9-dien-17beta,2’'(3'H)-furan]-3-
on; .
4,'5’-Dihydro-11beta-[4-(dimethylamino)phenyl}-7beta-methylspiro[estra-4,9-dien-17beta,2’, (3'H) -furan]-
3-on;

4-beta, 170a-Dimethyl-17beta-hydroxy-3-oxo-4a,5-epoxy-5a-androstan-2o-carbonitril;
70-[9-(4,4,5,5,5-Pentafluorpentyl)sulfinyllnonyl] estra-1,3,5 (10)-trien-3,17beta-diol;
3-(4-chlor-3-trifluormethylphenyl)-1-(4-iodbenzolsulphonyl) -1,4,5,6-tetrahydropyridazin;

(R, S) 3-(4-chlor-3-trifluormethylphenyl)-1-(4-iodbenzolsulphonyl)-6-methyl-1,4,5,6-tetrahydropyridazin;
3-(3,4-dichlorphenyl)-1-(3,5-dichlorbenzoyl)-1,4,5,6-tetrahydropyridazin;
3-(3,4-dichlorphenyl}-1-(2,5-dichlorbenzolsulphonyl)-1,4,5,6-tetrahydropyridazin;
7,8-Dibrom-3,4-diazo-1,2,3,10,10a-hexahydro-3-(4-iodbenzolsulphonyl)-phenanthren; und
7-Chlor-3,4-diazo-1,2,3,9,10,10a-hexahydro-3-(2,5-dichlorbenzolsulphonyl)-phenanthren.

Vorrichtung nach Anspruch 1, dadurch gekennzeichnet, dass der Kern eine Elastomer-Matrix ist, die gegebe-
nenfalls aus der Elastomerzusammensetzung wie sie im Anspruch 1 definiert ist, hergestellt ist.

Vorrichtung nach Anspruch 2, dadurch gekennzeichnet, dass die Membran oder Matrix aus einem Elastomer,
das auf Polysiloxan-Einheiten, die Poly(alkylenoxid) -Gruppen umfassen, basiert, hergestellt ist.

Vorrichtung nach Anspruch 1, dadurch gekennzeichnet, dass in der Elastomerzusammensetzung die Poly(alky-
lenoxid) -Gruppen Poly(ethylenoxid) -Gruppen (PEO-Gruppen) sind.

Vorrichtung nach Anspruch 1, dadurch gekennzeichnet, dass die Formel fur die Polysiloxan-Gruppen
(SIR'R"0)¢SiR'R"-
ist, wobei einige der R’- und R"-Substituenten

- freie Gruppen sind, die gleich oder unterschiedlich sind und die eine niedere Alkyl-Gruppe oder eine Phenyl-
Gruppe sind, wobei die Alkyl- oder Phenyl-Gruppe substituiert oder nicht substituiert sein kann, oder mit Alkoxy
terminierte Poly(alkylenoxid) -Gruppen mit der Formel -R3-O- (CHR-CH,-0),,,-Alk sind, wobei Alk eine niedere
Alkyl-Gruppe, geeigneterweise Methyl ist, R Wasserstoff oder ein niederes Alkyl ist, R; ein lineares oder ver-
zweigtes C,-Cg-Alkylen ist und m 1...30 ist,

- Bindungen sind, die zwischen Wasserstoff- oder Alkenyl-Gruppen und anderen Polymerketten des Elastomers
gebildet wurden und

- gegebenenfalls nicht reagierte Gruppen wie zum Beispiel Wasserstoff, Vinyl oder Vinyl-terminiertes Alkenyl,
sind und

-q1..3000 ist.

Vorrichtung nach Anspruch 5, dadurch gekennzeichnet, dass die freien R’- und R"-Gruppen niedere Alkyl-Grup-
pen, vorzugsweise Methyl sind.

Vorrichtung nach Anspruch 1, dadurch gekennzeichnet, dass die Poly(alkylenoxid) - Gruppen, in dem Elastomer
in Form von Poly(alkylenoxid)-Bl&cken vorliegen, welche die Formel

-R4-O-(CHRCH,O0) R,

oder
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-CH,CHR,COO(CHRCH,0),,COCHR,CH,-

haben, worin R Wasserstoff, ein niederes Alkyl oder Phenyl ist, R, Wasserstoff oder ein niederes Alkyl ist, R; und
R, gleich oder unterschiedlich sind und ein lineares oder verzweigtes C,-Cg-Alkylen sind und m 1...30 ist.

Vorrichtung nach Anspruch 1, dadurch gekennzeichnet, dass die Elastomerzusammensetzung aus zwei Elasto-
meren, die ineinander vernetzt sind, hergestellt ist, wobei

- das erste Elastomer Poly(alkylenoxid) -Gruppen umfasst und die Poly(alkylenoxid) -Gruppen im Elastomer
als mit Alkoxy terminierte Pfropfen von Polysiloxan-Einheiten oder als Blécke, wobei die Pfropfen oder Blocke
mit den Polysiloxan-Einheiten durch Silicium-Kohlenstoff-Bindungen verbunden sind, oder als Gemisch dieser
Formen vorliegen und dass

- das zweite Elastomer ein auf Siloxan basierendes Elastomer ist.

Vorrichtung nach Anspruch 8, dadurch gekennzeichnet, dass das zweite Elastomer ein auf Poly(dimethylsiloxan)
basierendes Elastomer ist, das gegebenenfalls Poly(alkylenoxid) - Gruppen umfasst.

Vorrichtung nach Anspruch 9, dadurch gekennzeichnet, dass die mdglichen Poly(alkylenoxid) -Gruppen des
zweiten auf Poly(dimethylisiloxan) basierenden Elastomers in Form von mit Alkoxy terminierten Pfropfen von Poly
(dimethylsiloxan)-Einheiten oder als Biécke, wobei die Pfropfen oder Blécke mit den Poly(dimethylsiloxan)-Einheiten
durch Silicium-Kohlenstoff-Bindungen verbunden sind, oder als Gemisch dieser Formen vorliegen.

Vorrichtung nach Anspruch 1, dadurch gekennzeichnet, dass die Elastomerzusammensetzung ein Gemisch ist,
umfassend

- ein auf Siloxan basierendes Elastomer und ‘

- ein lineares Polysiloxancopolymer das Poly(alkylenoxid) -Gruppen umfasst, wobei die Poly(alkylenoxid) -Grup-
penim Polymer als mit Alkoxy terminierte Pfropfen von Polysiloxan-Einheiten oder als Blécke, wobei die Pfropfen
oder Blécke mit den Polysiloxan-Einheiten durch Silicium-Kohlenstoff-Bindungen verbunden sind, oder als
Gemisch dieser Formen vorliegen.

Vorrichtung nach Anspruch 2, dadurch gekennzeichnet, dass die Matrix von einer Membran umhtillt ist.

Vorrichtung nach Anspruch 12, dadurch gekennzeichnet, dass die Matrix und die Membran aus einer Elastom-
erzusammensetzung hergestellt werden, umfassend Poly(alkylenoxid) -Gruppen, wobei die Poly(alkylenoxid) -Grup-
pen im Elastomer oder im Polymer als mit Alkoxy terminierte Pfropfen von Polysiloxan-Einheiten oder als Blécke,
wobei die Pfropfen oder Blécke mit den Polysiloxan-Einheiten durch Silicium-Kohlenstoff-Bindungen verbunden
sind, oder als Gemisch dieser Formen vorliegen.

Vorrichtung nach Anspruch 1, dadurch gekennzeichnet, dass die Vorrichtung ein Implantat, eine intrauterine oder
intrazervikale Vorrichtung, eine intravaginale Vorrichtung oder ein transdermales Pflaster ist.

Revendications

1.

Dispositif pour 'administration controlée pendant une période prolongée d'un médicament ayant des propriétés
anti-progestatives, ledit dispositif comprenant

- un coeur comprenant ledit médicament
- facultativement une membrane enveloppant ledit coeur,

danslequel ledit coeur et/ou ladite membrane sont faits d’'une composition élastomeére 4 base de siloxane comprenant
au moins un élastomére et éventuellement un polymére non réticulé, la composition élastomére comprenant des
groupes poly(alkyléne oxyde), les groupes poly(alkyléne oxyde) étant présents dans I'élastomére ou le polymére
sous forme de greffons alkoxy-terminés d'unités polysiloxane, ou sous forme de blocs, lesdits greffons ou blocs
étant liés aux unités polysiloxane par des liaisons carbone-silicium, ou sous forme d'un mélange de ces formes,
caractérisé en ce que I'anti-progestatif est un composé choisi dans un groupe comprenant les composés suivants :
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11béta{(4-(diméthylamino)phényl]-17béta-hydroxy-17alpha-(1-propinyl)-4,9-estradién-3-one (mifépristone) ;
11béta[(4-(diméthylamino)phényle]-17béta-hydroxy-17alpha-(1-propinyl)-18-homoestra-4,9-dién-3-one ;
11béta[(4-(diméthylamino)phényl]-17béta-hydroxy-17alpha-(1-propinyl)-17a-homoestra-4,9,16-trién-3-one ;
11béta[(4-(diméthylamino) phényl]- 17alpha-hydroxy- 17béta-(3-hydroxypropyl)- 13a-méthyl-estra-4,9-dién-3-
one (onapristone) ;

(Z) 11béta[(4-(diméthylamino) phényl]- 17béta- hydroxy- 17alpha-(3-hydroxy- 1- propényl) estra-4,9-dién-3-one
(lilopristone) ;

11béta-(4-acétylphényl)-17béta-hydroxy-17alpha-(1-propinyl)estr-4,9-dién-3-one ;
(Z2)-11béta-(4-acétylphényl)-17béta-hydroxy-17alpha-(3-hydroxy-1-propényl)estra4,9dién-3-one ;
11béta-(4-méthoxyphényl)-17béta-hydroxy-17alpha-éthynyl4,9-estradién-3-one ;
(2)-11béta-[(4-diméthylamino)phényl}-17béta-hydroxy-17alpha-(3-hydroxy-1-propényl)estr-4-én-3-one ;
4-[17B-méthoxy-17a-(méthoxyméthyl)-3-oxoestra-4,9-dién-11p-yllbenzaldéhyde-1-(E]oxime ;
4-[17B-hydroxy-17 o-(méthoxyméthyl)-3-oxoestra-4,9-dién-11f-yl)benzaldéhyde-1-(E oxime ;
4-[17B-méthoxy-17a-(méthoxyméthyl)-3-oxoestra-4,9-dién-11p-yl]benzaldéhyde-1-(E){O-(éthylamino)carbo-
nylJoxime ;

4-[17B-méthoxy- 17 a-(méthoxyméthyl)-3-oxoestra-4,9-dién- 11B-yl]benzaldéhyde- 1-(E)-[O-(éthoxy) carbonyl]
oxime ;

4-[17B-méthoxy-17 a-(méthoxyméthyl)-3-oxoestra-4,9-dién-11B-yl|benzaldéhyde-1-(E){O-(éthylthio)carbonyl]
oxime ;

4-[17B-méthoxy- 17 a-(éthoxyméthyl)-3-oxoestra-4,9-dién- 113-yl] benzaldéhyde- 1-(E }-[O-(éthylthio) carbonyl]
oxime ; :

4-[17B-hydroxy-17 a-(méthoxyméthyl)-3-oxoestra-4,9-dién-118-yi]benzaldéhyde-1-(E){O-(n-propyithio)carbo-
nylJoxime ;
(Z)-6"-(4-cyanophényl}-9,110-dihydro-17béta-hydroxy-17a-[4-(1-ox0-3-méthylbutoxy)-1-butényl]4'H-naphtho
[3',2',1’ :10,9,11]estr4-én-3-one ;

(Z)-6"-(4-cyanophényl)-9,11a-dihydro-17béta-hydroxy- 17 o-[3-(1-0x0-3-méthylbutoxy)- 1-propényl]4’'H-naphto
[3',2',1' :10,9,11]estra-4,15-dién-3-one ;

(2)-6'-(4-cyanophényl)-9,110- dihydro- 17béta- hydroxy- 17 a-[3- hydroxy- 1- propényl)- 4'H- naphtho [3', 2", 1" :
10,9,11]estra-4,15-dién-3-one ;

(2)-6'~(3-pyridinyl)-9,110-dihydro-17béta-hydroxy-17 a-(3-hydroxy-1-propényl)-4’'H-naphto[3’,2’,1:10,9,11]es-
tra-4,15-dién-3-one ;

11B-(4-acétylphényl)-17p-hydroxy-17a-(1,1,2,2,2-pentafluoroéthyl)estra-4,9-dién-3-one ;

6'-(acétyloxy}-9,11 o -dihydro-17p-hydroxy-17a~(1,1,2,2,2-pentafluoroéthyl)-4'H-napht[3',2’,1';10,9,11]estr-
4-én-3-one ; . :
9,110-dihydro-17B-hydroxy-6'-(hydroxyméthyl)-17a-(1,1,2,2,2-pentafluoroéthyl)-4'H-napht[3',2’,1°:10,9,1 1]es-
tr-4-én-3-one ;

11béta-(4-acétylphényl)-19,24-dinor-17,23-époxy-17alpha-chola-4,9,20-trién-3-one ;
11béta-(4-méthoxyphényl)-19,24-dinor-17,23-époxy-17alpha-chola-4,9,20-trién-3-one ;
(2)-11béta,19-[4-(3-pyridinyl)-o-phényléne)-17bé&ta-hydroxy-17a-[3-hydroxy-1-propényl]-4-androstén-3-one ;
(2)-11béta, 19-{4-(4-cyanophényl-o-phényléne)]-17béta-hydroxy- 17a-[3-hydroxy-1-propényl}-4-androstén-3-
one ;

11béta-[4-(1-méthyléthényl)phényl}-17a-hydroxy-17béta-(3-hydroxypropyl)-13o-estra-4,9-dién-3-one ;
11béta-[4-(3-furanyl)phényl]-17 a-hydroxy-17béta-(3-hydroxypropyl)-13a-estra-4,9-dién-3-one ;

4, 5'- dihydro- 11béta-[4-(diméthylamino) phényl}- 6béta- méthyispiro [estra- 4,9-dién- 17béta, 2' (3'H)-furan]- 3-
one;

4, 5'- dihydro- 11béta-[4-(diméthylamino) phényl]- 7béta- méthylspiro [estra-4,9-dién- 17béta, 2’ (3'H)-furan]- 3-
one ;

4-béta,17a-diméthyl-17béta-hydroxy-3-oxo-40,5-époxy-5a-androstan-2o-carbonitrile ;
70-[9-(4,4,5,5,5-pentafluoropentyl)sulfinyf]nonyl]estra-1,3,5(10)-trién-3,17béta-diol ;
3-(4-chloro-3-trifluorométhylphényl)-1-(4-iodobenzénesulfonyl)-1,4,5,6-tétrahydropyridazine ;
(R,S)3-(4-chloro-3-trifluorométhylphényl)-1-(4-iodobenzénesulfonyl)-6-méthyl-1,4,5,6-tétrahydropyridazine ;
3-(3,4-dichlorophényl)-1-(3,5-dichlorobenzoyl)-1,4,5,6-tétrahydropyridazine ;
3-(3,4-dichlorophényl)-1-(2,5-dichlorobenzénesulphonyl)-1,4,5,6-tétrahydropyridazine ;
7,8-dibromo-3,4-diazo-1,2,3,10,10a-hexahydro-3-(4-iodobenzénesulfonyl)-phénanthréne et
7-chloro-3,4-diazo-1,2,3,9,10,10a-hexahydro-3-(2,5-dichlorobenzénesulfonyl}-phénanthréne.

2. Dispositif selon la revendication 1 caractérisé en ce que le coeur est une matrice en élastomére, facultativement
fabriquée a partir de la composition élastomére définie dans la revendication 1.
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Dispositif selon la revendication 2, caractérisé en ce que la membrane ou la matrice est fabriquée en un élastomére
a base d'unités polysiloxane qui comprennent des groupes poly(alkyléne oxyde).

Dispositif selon la revendication 1, caractérisé en ce que dans la composition élastomeére les groupes poly(alkyléne

oxyde) sont des groupes poly(éthyléne oxyde) (groupes PEO). !

Dispositif selon la revendication 1, caractérisé en ce que la formule des groupes polysiloxane est
(SIR'R”0) SiR'R"-

dans laquelle certains des substituants R’ et R" sont

-des groupes libres qui sont identiques ou différents et qui sont un groupe alkyle inférieur ou un groupe phényle,
auquel cas ledit groupe alkyle ou phényle peut étre substitué ou non substitué, ou des groupes poly(alkyléne
oxyde) alkoxy-terminés de formule -R3-O-(CHR-CH,-0),,-alk, ou alk est un groupe alkyle inférieur, de maniére
appropriée un méthyle, R est un hydrogéne ou un alkyle inférieur, R; est un alkyléne C,-Cg linéaire ou ramifié
etm est 1...30,

- des liaisons formées & partir des groupes hydrogéne ou alkényle avec d'autres chaines polymériques dans
I'élastomeére et

- facultativement des groupes n’ayant pas réagi comme 'hydrogéne, le vinyle ou I'alkényle terminé par un vinyle
et

-qest 1...3 000.

Dispositif selon la revendication 5, caractérisé en ce que les groupes libres R’ et R” sont des groupes alkyle
inférieurs, de préférence méthyle.

Dispositif selon la revendication 1, caractérisé en ce que les groupes poly(alkyléne oxyde) sont présents dans
I'élastomére sous la forme de blocs poly(alkyléne oxyde) de formule

-R3-O-(CHRCH,-0),,R,-
ou
-CH,CHR;COO (CHRCH,0),,COCHR,CH,-

ol R est un hydrogéne, un alkyle inférieur ou un phényle, R, est un hydrogéne ou un alkyle inférieur, R et R, sont
identiques ou différents et sont un alkyléne C,-Cg linéaire ou ramifié et m est 1...30.

Dispositif selon la revendication 1, caractérisé en ce que la composition élastomére est constituée de deux élas-
tomeéres entrelacés I'un dans I'autre, auquel cas

- le premier élastomére comprend des groupes poly(alkyléne oxyde) et les groupes poly(alkyléne oxyde) sont
présents dans ledit élastomeére sous forme de greffons alkoxy-terminés d’unités polysiloxane, ou sous forme
de blocs, auquel cas lesdits greffons ou blocs sont liés aux unités polysiloxane par des liaisons carbone-silicium,
ou sous forme d’'un mélange de ces formes et en ce que

- le second élastomére est un élastomere a base de siloxane.

Dispositif selon la revendication 8, caractérisé en ce que le second élastomére est un élastomére a base de poly
(diméthyl siloxane) qui peut comprendre des groupes poly(alkyléne oxyde).

i

Dispositif selon la revendication 9, caractérisé en ce que les groupes poly(alkyléne oxyde) possibles du second
elastomére a base de poly(diméthyl siloxane) sont présents sous forme de greffons alkoxy-terminés d'unités de
poly(diméthyl siloxane) ou sous forme de blocs, auquel cas lesdits greffons ou blocs sontliés aux unités poly(diméthyl
siloxane) par des liaisons carbone-silicium ou sous forme d'un mélange de ces formes.

Dispositif selon la revendication 1, caractérisé en ce que la composition élastomeére est un mélange qui comprend

- un élastomére a base de siloxane et
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-un copolymére de polysiloxane linéaire qui comprend des groupes poly(alkyléne oxyde) auquel cas les groupes
poly(alkyléne oxyde) sont présents dans ledit polymére sous forme de greffons alkoxy-terminés d'unités de
polysiloxane, ou sous forme de blocs auquel cas lesdits greffons ou blocs sont liés aux unités de polysiloxane
par des liaisons carbone-silicium ou sous forme d’'un mélange de ces formes.

Dispositif selon la revendication 2, caractérisé en ce que la matrice est enfermée dans une membrane.

Dispositif selon la revendication 12, caractérisé en ce que la matrice et la membrane sont toutes deux faites d’'une
composition élastomére comprenant des groupes poly(alkylene oxyde) dans laquelle les groupes poly(alkyléne
oxyde) sont présents dans I'élastomeére ou le polymeére sous forme de greffons alkoxy-terminés d'unités de polysi-
loxane ou sous forme de blocs, lesdits greffons ou blocs étant liés aux unités de polysiloxane par des liaisons
carbone-silicium, ou sous forme d’un mélange de ces formes.

Dispositif selon la revendication 1, caractérisé en ce que le dispositif est un implant, un dispositif intra-utérin ou
intra~cervical, un dispositif intravaginal ou un patch transdermique.
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