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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

DIVISION DE NUEVAS CREACIONES

E. S. D.

Re: Expediente No. 00.091.712
Solicitud de Pafente en nombre de
LEIRAS OY

Yo, JIMENA ESCOBAR URIBE, identificada como aparece al pie de mi firma,
domiciliada en Bogotd, en la Carrera 11 A No. 94-76 Of. 305, obrando
como apoderada de la sociedad LEIRAS OY solicitanie de la patente de 1a
referencia, anexo al presente memorial el siguiente documento:

Copia certificada de la solicitud de Patente Ntiimero 09/472,126 presentada
en los Estados Unidos de América el dia 23 de diciembre de 1999, con 1a
debida traduccion de lo pertinente, incluyendo el capitulo reivindicatorio.

A este mismo respecto, debe tenerse en cuenta que en la primera pdgina de
la copia en mencién la Oficina de Patentes correspondiente certifico 1a fecha
de presentacién de esa solicitud, cumpliéndose de esta forma todos y cada
uno de los requisitos establecidos en el inciso segundo del articulo 10 de la
Decisién 486 de la Comision de la Comunidad Andina.

Sefior Superintendente,

COMiSidaok—

JIMENA ESCOBAR URIBE
C.C. 39.779.452 de usaquén
T.P. 68228

Coéd. 5376
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ESTADOS UNIDOS DE AMERICA
A TODOS AQUELLOS A QUIENES EL PRESENTE
LLEGUE:

DEPARTAMENTO DE COMERCIO DE LOS ESTADOS
UNIDOS
Oficina de Patentes y Marcas de los Estados Unidos

Noviembre 7, 2000

La presente es para certificar que el anexo es una copia fiel de los
registros de la Oficina de Patentes y Marcas de los Estados Unidos,
de los documentos de la solicitud de patente identificada mas
adelante, que cumplieron con los requerimientos para concederse
una fecha de presentacién de acuerdo con 35 USC 111.

Numero de Solicitud: 09/472,126
Fecha de Presentacidn: Diciembre 23, 1999

Por la autoridad del
Comisionado de Patentes y Marcas

(fdo) N. WOODSON

Oficial Certificador

Sello oficial de la Oficina de Patentes y Marcas de los
Estados Unidos de América
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REIVINDICACIONES

1%, Un dispositivo para la liberacidén controlada;
durante un periodc de tiempo prolongado, de un farmaco que
tiene propiedades antiprogestinicas, comprendiendo dicho
dispositivo
- un nicleo que comprende dicho farmaco,

- opcionalmente una membrana que encierra dicho nicleo,
en el que dicho nicleo y/o membrana estin hechos de una
composgicién de elastémero basada en siloxano que comprende
al menos un elastémero y posiblemente y polimero no entre-
cruzado, caracterizado dicho dispositivo porque

- la composicién de elastémero comprende grupos poli(6xido
de alquileno) y porque los grupos poli (6xido de alquileno}
estin presentes en el elastédmero o polimero como injertecs
terminados con alcoxi de unidades de polisiloxano, o como
blogques, estando unidos dichos injertos o blocques a las
unidades de polisiloxano por enlaces silicio-carbono, ©
comé mezcla de estas formas. |

2*. El dispositivo segiin la reivindicacién 1*, ca-
racterizado porque el nicleo es una matriz de elastémero,
opcionalmente hecha de la composicién de elastémero segun
se define en la reivindicacién 1°.

3*. El dispositivo segin la reivindicacién 2%, ca-
racterizado porque la membrana o matriz estia hecha de un
elastémero basado en unidades de polisiloxano que compren-
de grupos poli (6xido de alquileno).

4*. El dispositivo seqiin la reivindicacién 1*, ca-
racterizado porque en ld composicién de elastémero los
grupos poli (6xido del alquileno) son grupos poli (éxido de
etileno) (grupos PEQ).

5. El dispositivo segqin la reivindicacién 1*, ca-
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racterizado porque la férmula de los grupos polisiloxano
es
{SLiR'R"0)} SiR'R"-, *
en la que algunos de los sustituyentes R' y R" son
- grupos libres que son iguales o diferentes y que son
un grupo alquilo inferior o un grupoc fenilo, en cuyo caso
dicho grupo alquilo o fenilo puede ser sustituido o no
sustituido, o grupos poli(éxido de alquileno) terminados
con alcoxi que tienen la férmula -R,0(CRH-CH;~0O).-alk, en
la que alk es un grupo alquilo inferior, adecuadamente-
metilo, R es hidrégeno o alquilo inferior, R, es un alqui-
leno C,~C; lineal o ramificado ym es 1 a 30,
- enlaces formados a partir del hidrégeno o los grupos
alquenilo con otras cadenas de polimeroc en el elastémero,
Yy
- opcionalmente grupos no reaccionados tales como hi-
drégeno, vinilo o alquenilo terminado con vinilo, y
- q es 1 a 3000.

6*. El dispositivo segin la reivindicacién 5%, ca-
racterizado porque los grupos R' y R™ libres son grupos
alquilo inferior, preferentemente metilo.

7*. El dispositivo segin la reivindicacién 1*, ca-
racterizado porque los grupcs poli(dxido de alquileno)
estan presentes en el elastémero en forma de bloques de
poli (6xido de alquileno) que tienen la férmula

=Ry=0- (CHRCH,0) ;R,- 6
-CH,CHR, C0O0 (CHRCH,0) .COCHR,CH, ~
en la que R es hidrégeno, un aiquilo inferior o fenilo, R,

es hidrégeno o alquilo inferior, R, y R, son iguales o

diferentes vy son alquileno C,-C, lineal o ramificado y n es
1l a 30.
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8. El dispositivo segin la reivindicacién 1*, ca-
racterizado porque la composicién de elastémero estd for-
mada por dos elastémeros entrelazados unoc dentro del otro,
en cuyo caso
- el primer elastémero comprende grupos poli{éxido de
alquileno) y que los grupos poli (6xido de alquileno) estén
presentes en dicho elastémero como injertos terminados con
alcoxi de unidades de polisiloxano, o c¢omo bloques, en
cuyo caso dichos injertos o bloques estan unidos a las
unidades de polisiloxano mediante enlaces silicio-carbono,
o como mezcla de estas formas, y
- el segundc elastémero es un elastémero basado en
siloxano.

9%, El dispositivo seqin la reivindicacién 8%, ca-
racterizado porque el sequndo elastémero es un elastédmero
basado en poli (dimetil siloxano) que posiblemente compren-
de grupos poli (6xido de alquileno).

10*. El dispositivo seguin la reivindicacién 9°, ca-
racterizado porque los posibles grupos poli(éxido de al-
quileno) del sequndo elastémero basado en poli{dimetil si-
loxano) estdn presentes en forma de injertos terminados
con alcoxi de unidades de poli(dimetil siloxano), o como
bloques, en cuyo caso dichos injertos o bloques estin uni-
dos a las unidades de poli(dimetil siloxano) por enlaces
silico-carbono, o como mezcla de estas formas.

11*. El dispositivo seqin la reivindicacién 1*, ca-
racterizado porque la composicidén de elastdmero es una
mezcla que comprende '

- un elastédmero basado'gn siloxano y

- un copolimero de polisiloxano lineal que comprende
grupos poli(éxido de alquileno) en cuyo caso los grupos
poli (éxido de alquileno) estin presentes en dicho volimero
como injertos terminados con alcoxi de unidades de roiigi-
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loxano, o como bloques, en cuyo caso dichos injertos o
blogques estdn unidos a las unidades de polisiloxano por
enlaces siliclio-carbono, o como una mezcla de estas for-
nas.

12*. El dispositivo seqin la reivindicacién 2%, ca-
racterizado porque la matriz esti encerrada en una membra-
na.

13%. E} dispositivo segin la reivindicacidn 112°,
caracterizado porque la matriz y la membrana estan hechas
ambas de una compoaicién de elastémero que comprende gru~
pos poli(6xido de alquileno) en donde los grupos polil (6xi-
do de alquileno) estin presentes en el elastémero o poli-
mero como injertos terminados con alcoxi de unidades de
.polisiloxano, o como bloques, estando dichos injertos o
bloques unidos a las unidades de polisiloxano por enlaces
silicio-carbono, o como una mezcla de eatas formas,

14*, El1 dispositivo segin la reivindicacién 1°, ca-
racterizado porque el dispositivo es un implante, un dis-
positivo intrauterino o intracervical, un dispositivo in-
travaginal o un parche transcuténeo.

154. El dispositivo segin la reivindicacién 1*, ca-
racterizado porque la antiprogestina es un compuesto ele-
gido entre un grupo formado por :
llbeta-{ (4~ (dimetilamino) fenil]-17beta~hidroxi-17alfa-(1-
propinil)-4,9-estradien-3-ona (mifepristona);
llbeta-[ (4~ (Dimetilamino) fenil]~17beta-hidroxi-17alfa~-(1~-
propinil)-l8~homoeatra~4, 9-dien-3-ona;
llbeta-( (4-(Dimetilamino)fenil]~17beta-hidroxi~-17alfa-{1-
propinil)-17a—honoestra-4,§,16—trien-3-ona:
llbeta~-[(4~{dimetilamino) fenil]~-17alfa-hidroxi-17beta- {3~
hidroxipropil)-13g-metil-estra-4, 9~dien-3-ona (onapristo-
na);
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(Z)=1llbeta~-[({4-(dimetilamino) fenil]~17beta-hidroxi~-l7alfa-
{3hidroxi-1l-propenil) estra-4,9-dien-3-ona {(lilopristona):;
llbeta- (4-acetilfenil)-17beta-hidroxi-17alfa-{l-propinil)~
estra-4,9-dien-3-ona;
{Z)-1llbeta-(4-acetilfenil)~17beta-hidroxi~17alfa-({3-hidro-
®i-l-propenil)estra-4,9-dien-3-ona;
llbeta~-{4-metoxifenil)-17beta-hidroxi-l17alfa-etinil-4, 9-
estradien-3-ona;

{2)-llbeta~[ (4~ (dimetilamino) fenil]~-17beta-hidroxi-17alfa-
(3-hidroxi-l-propenil)estr~4-en-3-ona;

4-[17p-metoxi-17g- (metoximetil)-3-oxoestra-4,9-dien-11p-
illbenzaldehido~1-(E)-oxima;

4-[17p-hidroxi-17g- (metoximetil)-3-oxoestra-4, 9~-dien-11f-
il]benzaldehido-1-(E)-oxima;

4-[17p-metoxi-17g~- (metoximetil)-3-oxoestra-4, 9-dien-11f~
il)benzaldehido-1~(E)=[0-{etilamino)carbonil]oxima;
4~-{17p-metoxi-17g~ (metoximetil) -3~oxoestra-4,9-dien~11p-
il]benzaldehido-1-(E)-[0-(etoxi)carbonil}oxima;
4-{17p-metoxi-17a- (metoximetil) -3-oxoestra-4, 9-dien-11p-
illbenzaldehido-1-(E)-(0-(etiltio)carbonil]oxima;
4-[17p-metoxi-17a~(etoximetil)-3-oxoestra-4,9-dien-11p-
il}benzaldehido-1~(E)-{O-(etiltio)carbonil]oxima;
4-[17f~hidroxi-17a~ (metoximetil)-3-oxoestra-4, 9-dien-11p-
il)benzaldehido-1-(E)-[0- (n-propiltio)carbonil]oxima;
(2)-6'-(4-cianofenil) -9, llg-dihidro-17beta-hidroxi-17g-[4-
(l1-oxo-3-metilbutoxi)-l-butenil)4'H-nafto(3',2',1';10,9,
11) estr-4-en-3-ona;

{2} ~6'-({4-cianofenil) -9, 11a-dihidro-17beta-hidroxi-17g-(3-
(1-oxo-3-metilbutoxi)-l-propenil)4'H-nafto(3',2',1';10,9,
lllestra-4, 15-dien-3-ona;
{Z)-6'~(4-cianofenil) -9, lle~dihidro-17beta-hidroxi~17a-(3-
hidroxi-l-propenil)~4'H-nafto([3',2',1':10,9,11)estra~4,15-
dien-3-ona;
(2)=-6"'-{3-piridinil) -9, 1le~dihidro~17beta~hidroxi-i7g~ {3~
nidroxi-l-propenil)-4'H-nafto{3',2',1':10,9,11)estra-4, 15-
dien~-3-ona:



11p-(4-acetilfenil)~17beta-hidroxi-17a~-(1,1,2,2, 2-penta~-
fluorcetil)estra-4,9-dien-3-ona;
6'-(acetiloxi)-9,11lg-dihidro-17p~hidroxi-174~-(1,1,2,2,2~
pentafluorcetil)-4'H-nafto(3',2',1';10,9,11)estr-4-en-3-
ona;
9,11g-dihidro~17f-hidroxi-6'-(hidroximetil)-17a-(1,1,2,2,
2-pentafluoroetil)-4'H-nafto(3',2',1':10,9,11)estr-4-en-3~
ona;
llbeta-({4-acetilfenil)-19,24-dinor-17,23-epoxi~17alfa-
cola-4,9,20-trien-3-ona;
llbeta-(4-metoxifenil)-19,24~-dinor-17,23~epoxi-17alfa-
cola-4,9,20-trien-3-ona: )

(Z) -1lbeta, 19-[4-(3-piridinil) -o-fenileno)-17beta~hidroxi-
17«-[3-hidroxi-l-propenil)-4-androsten-3-ona;

(Z)-1lbeta, 19-[4-{4-cianofenil)-o-fenileno)-17beta~hidro-
®i-17g@-[3~hidroxi-l-propenil]-4-androsten-3-ona;
llbeta-[4-(l-metiletenil) fenil])-17a-hidroxi-17beta~-(3-
hidroxipropil)-13a-estra-~4, 9-dien-3-ona;
1lbéta-[4-(3-furanil) fenil]-17a-hidroxi-17beta~ (3-hidroxi-
propil)-13a-estra-4, 9-dien-3-ona;
4',5'-dihidro~-1lbeta~-(4-(dimetilamino) fenil]~-6ébeta-meti-
lespiro(estra-4,9-dien-17beta, 2’ (3'H)-furan|-3-ona;
4',5'-dihidro~-1llbeta-([4-{dimetilamino) fenil]-7beta-meti-
lespiro[estra-4, 9-dien-17beta, 2’ (3'H)-furan]-3-ona;
4-beta, l17a-dimetil-17beta-hidroxi-3-oxo-4a, S-epoxi-5g-
androstan-2g-carbonitrilo;

7¢-{9-1(4,4,5,5, 5-pentafluoropentil)sulfinil]nonil)estra -
1,3,5(10}-trien-3,17beta-diol;
3-(4~cloro-3~trifluorometilfenil)-1-~(4{-yodobencenosulfo-
nil)-1,4,5, 6-tetrahidropirazina;

(R,S) 3~-td4-cloro-3-trifluoromerilfenil)-1-(4-yodobenceno-
sulfonil)-6-mecil-1,4,5, 6-tetrahidropirazina;
3-{3,4-diclorofenil}-1-(3, 5-diclorobenzoil)-1,4,5,6~te-
trahidropirazina;
i=i3,4~diclorofenil!-i--2,E-diclorobencenosuifzsn.i. -
s«v.S,6=-tertranidropirazina;
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7,8~dibromo-3, 4-diazo-1, 2, 3,10, 10a-hexahidro-3- (4~yodoben-
cenosulfonil) fenantreno; y
7-cloro-3,4-diazo-1,2,3,9,10,10a-hexahidro-3-{2, 5S-dicloro~
bencenosulfonil) fenantreno.
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CONSULADO DE COLOMBIA
WASHINGTON, D.C.

®

No. 2955

EL CONSULARO DE COLOMBIA
CERTIFICA:

Que o8 aiéntica la firma de FERNESIA L. CRAWFORD.
Quien ol dia 15 DE NOVIEMBRE DEL 2000

desempefiaba las funclones de OFICIAL DE AUTENTICACIONES DEPARTAMENTO DE ESTADO.

Ia cual aparece al ple de los documentos anexos relacionados con___ CERTIFICADO.

Dado en Washington, D.C.alos ___ __N.Ou lzzm

del afio dos mi! (2000)

Pagado impussto de L JAG{E E
e T '
Toul =

(E! Conguladic no asume ninguna
responasbiiidad por el contenido da ios
documenios anexoe)
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United States of Ameri
DEPARTMENT OF STATE
* To all to whom these presents shall come, Greetings:
I Certify That the document hereunto annexed is under the
Seal of the Patent and Trademark Office, Department of Commerce,
United States of America, and that such Seal is entitled to full
. faith and credit.*
o
AT . T In testimony whereof, I, Strobe Talbott, Acting
= "+ Secretary of State , have hereunto caused the
= - - seal of the Department of State to be affixed and

: -- my name subscribed by the Assistant .
- = Authentication Officer, of the said Department,

’ ey at the city of Washington, in the District of

- Columbia, this flfteenth day of November, 2000.

% Acting Eéfret._

Assistant Authentication Off

Txsued pursuant to CHXIV, State
YNy deef Department of State

ig§52657'221Hﬁ926514 JUsC

1443
Civil

ol

- ?

30! 28 USE 1733 et. seq.; 8 USC *For the contents of the uuud document,the Department astimes o
responsibitity

: RULE 44 Fodersi Rules of
Wre,

This certificate is not valid if it is removed or altered in any way whatsoever

icer,
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

November 07, 2000

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A
FILING DATE UNDER 35 USC 111.

APPLICATION NUMBER: 09/472,126
FILING DATE: December 23, 1999

By Authority of the
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3. B Drawing(s) (35 U.S.C. § 113) Total pages: 5
4. Onth or Declaration Total pages:

&[] Newly executed (original or copy)

| 6. [J Wicrofiche Computer Program (Appendts)

T'NW% Submission

a [0 Computer Readable Copy
b. [J Paper Copy (dentical to computer copy)
¢. [ Statement verifying identity of abave copies
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UTILITY PATENT APPLICATION TRANSMITTAL Docket No. TUR-088
Page 2 Harri JUKARAINEN et al.

_ ___ ACCOMPANYING APPLICATION PARTS 7”7
8. O Assignment Papers (cover sheet & document(s))

9. O ?mrﬁ.?g) Slauma)nt ]  PowerofAtomey

10. (] English Tramalation Document (i applicable)

11.0 Wmm [0  copies of IDS Citations

12. 8 Preliminary Amendment

5 R

l 14.[] Small Entity Stement(s) a mmmrw

1.0 c-ﬁrmmmﬂ

16. 0 Other

17. Ifa CONTINUING AFPLICATION, check appropricts bax and supply the requisiie information:
O cCootinnation [ Divisional 0O Contimmtion-in-Part (CIP)
of prior application No.

18, CORRESPONDENCE ADDRESS _

O custamer Number or Bar Code Label

James C. Lydon

Lydon & Brown, LLP

| AvoREss [ 100 Duingeritd Rows
Suite 100

ZIP CODE

| USA. 703-833-0445 | FAXNO.

SIGNATURE OF ATTORNEY OR _ .

o



IN THE ONITED STATES PATENT AND TRADEMARK OFFICE
In re the application of:
Harri JUKARAINEN et al.
Serial Number: Not yet assigned
Filed: December 23, 1999

For: DEVICES FOR THE DELIVERY OF DRUGS HAVING ANTIPROGESTINIC

PROPERTIES
ERELIMINARY AMENDMENT
Assistant Commissioner for Patents
Washington, D.C. 20231 Dacember 23, 15389

Sir: ]
Please amend the application, prior to calculation of the
filing fee, as follows:
48 THE CLALIMS:
Please amend claim 2 as follows:
Claim 2, line 2, delete ", optionally made of the elastomer
composition as defined in claim 1”.
Please add new claim 16 as follows:

-~ 16. The device according to cléim.z, wherein said elastomer

matrix comprises poly(alkylene)oxide groups. --~

This Preliminary Amendment adds new claim 16 and amends claim
2. New claim 16 is supported by claim 2 and claim 1 as originally
filed. Claims 1-16 are pending.
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New U.8. Patent Application PATENT

PRELIMINARY AMENDMENT

It is not bellieved that any fee i1s required for entry and
congslderation of this Preliminary Amendment. HNevertheless, the
Commissioner is authorized to charge our Deposit Account No. 50-
0788 in the amount of any such fea.

Prompt and favorable examination of the application are

earnestly requested.

Respectfully submitted,

LY & BR ‘jZLLP
J. 8 C. n

Rdg. No. , 082
Atty. Case No.: IUR-088

100 Daingerfield Road
Suite 100

Alexandria, Virginia 22314
Telephone: (703) 838-0445
Facaimile: (703) B38-0447
JCL: ksm

39
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DEVICES FOR THE DELIVERY OF DRUGS HAVING ANTIPROGESTINIC
PROPERTIES

FIELD OF THE INVENTION

This invention relates to devices for the controlled release of drugs having
sntiprogestinic properties, partionlarly to inplantshle devices, jntrauterine or
intravaginal devices, or transdermal devices for the administration of sxid dmg ot &
desirable rats over a prolonged period of time.

BACKGROUND OF THE INVENTION

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

The use of drag delivery davices, which provide for the slow relsase of a dmg to the
body at a controlled rate over a prolonged period of time 6o achieve a desired
physiclogical or pharmacological effeot, has praved beneficial in many therspeutic
sreas. A principal advantage of employing sustained-release compositions is that
meny therapeutic agents would otherwise be rapidy metabolised or cleared from the
patient's system thma necessitating frequent adwinistration of the drag to maintain &
therapentically effective concentration,

A variety of methods have been described in the literstare, incloding the
physiclogical modification of absorption or excretion, modification of the solvent,
chemical modification of the drmg, absorption of drmg on an insoluble carrier, use of
suspensions and implatation pellets. Other methods include mixing the drog with &
carrier such s waxes, oils, fats, and saluble polymers, which are gradually
disintegrated by the environment resulting in relesse of the drug. Much sitention has
been directed to the reservoir type of devics, Le., & device in which & drug is
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cucased within a polymeric container, with or without a solvent or carrier, which
allows passage of drug from the reservoir.

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 ths polymer
or by passage of the drug through the polymer membrane.

In principle any polymer can be used a¢ a onrrier 89 long as it is biocompatible.
However, the release kinetics of a drug fram 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 peroentage of drug loading, the
distance the drog mmst diffase through the device body to reach its sufhce and the
characteristics of any matrix or membrane coating. The importance of these factors
coupled with the specific pharmacology, tuxicology, and therspeutic goals
necessitate that the design of a polymeric device for a specific agent must be
carefully constructed.

Examples of commonly used palymeric materials inclnde elastomers such es
polysiloxanes, ethyleno/vinyl acetats copolymers (EVA), and copolymens of
Mﬁﬂmmmmmwﬂdmwﬂ
may be enhanced by the addition of a particulate material such as silics or
distomaceons earth.

Devices mannfactured from EVA suffer from certain drawbacks. The materials are
sather stiff and non-flexible end sre therefore rather nconvenient to wear a8
implants beneath the skin,

Polysiloms.inpuﬁmlupnly(dimeﬂwlsilm)(mmxmhighlynﬁnbhh
use 85 & membrane or matrix regulating the permeation rate of drugs in various drug
fwnu,hpuﬁcnlulyinimplmﬂ,inmmﬁnedwimmd“ﬁnﬂﬁna
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Polysiloxanes are physiclogically inert, and & wide group of drugs are capable of
properties.

Tt is kmown from the literature that adding of paly(ethylens oxide) groups, ie. PEQ
groups to a PDMS polymer may incresse the permeation rate of the drugs,
Publication Ullman et al. Joumnal of Controlled Releass 10 (1989) 251-260
desodbes memboanes from & block copolymer which contsing PEO and PDMS snd
the penetration of variom steroids through these mambranes, It is noted that an
incressing PEO smount in the block polymer tends to increase the penstration of
hydrophilic stegoids, whils the penstration of lipophilic stergids decreases.
However, the block copolymer described in the publication is very complicated in
its strocture and prepacation sad wounld therefore not be ficife in mors extensive
technical production.

Contraceptive subcutaneons implants are known in the art and they are described
¢.g in US patents 4,957,119, 5,088,505, 5,035,891, 5,565,443 and 5,633,000.
Tmplants of the matrix type produoced from polydimethyl silexanes are described in
the literatare (Nash, Robertson and coworkers, Contraception 18, 1978, 367).

The coommercially available Norplard™ system is an implant having a core
centaining the synthetic progestin, Ievonorgestrel as the acfive substance, and where
the core is sarrounded by a membrane of a silisone elastomer of
poly(dimethylsiloxane). A special preparation of this kind is Jadelle® in which the
core is a poly(diraethylsiloxsne) besed matrix with lovonorgestrel dispersed thesein.
The merabrana 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. ’
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US. Pat. No, 3,279,996 (Long et al.) describes sn implant which containg an active
substance encased by a polysiloxane membrane,

Dutch Patent No. 167,850 (Zaffaroni) describes an implant, in which the setive
substance is contsined in a polymer and this polymer loaded with sotive substance
is encased by a polymer membrane, which completaly controls the releass rate, -
However, the dimensions, the degree of rigidity and the release duration of the
confraceptive substance for these implants are not practical.

US 3,354,420 describes » drug delivery dovice, .. an implant, for relesting a drag
at & confrolled rate for a prolonged period of time. The device has a core matrix in
which the drug is dispersed. The care is sarrovmded by a membrane, that is
insoluble in body fluids. The core matrix as well as membrane are pexmesble to the
drug by diffusion. The raterials of the core and membrans are chosen so that the
drug diffuses through the membrane at 2 legser rate than throngh the core matrix.
Thas the membrang 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 roembrane are mentioned polyethylene and a copolymer of sthylene and vinyl
scetate (EVA).

US 5,660,848 discloses 2 subdermally implantable drug-delivery device, which
contains a centrul core extending in an axial direction and having an outer sorface
and opposing ends. The core includes & matrix with a therapeutically effective
amount of & subdermally administrable drug sobstantially unifonnly dispersed ina
polymeric base material; an intexmediate polymeric iayer ovexlying the outer surface
of the central core; and an onter polymeric layer avezlying the intermediats layer,
whercin the intermediate layer controls the rate of diffosion of the drug from the
central core to the outer layey. In preferred embodiments, the drug is a contraceptive
agent; the polymeric base material and the outer polymeric layer each contain a



fAesoeived: 12/22/00 &:50AM;

BHEEST” 92T 2Lh6D

A58 2 2741588 -> LYDONABRDOWN,.LLF: Page 7

22712 '90 KB 12:80 FAX 258 2 2T74180¢ TURDN PAT.TSTO =~ U3 LYDON
L]

10

15

5

polydimethyisiloxane and the intermedinte layer contains & porous materisl such as
cellulose.

Numerous types of vaginal rings have been described in the patent end non-patent
literature liks, c.g, US 4,012,496 and 4,155,991 (both to Schopflin et al.),
4,292,965 (Nash), 3,545,439 (Duncan), 3,920,808 (Roscman), 3,991,760 and
3,995,634 (both to Drobish et aL.), 3,995,633 (Gougen), 4,290,611 and 4,286,587
(both to Wong), 4,596,576 (de Nijs); W095/00199 (Lehtinen st al.), Contraception
19:507-516 (1979), (Jackanics),

Implants or intravaginal devices for administration of antiprogesting have generally
been diclosed e.g. in US patents 5,516,769, 5,521,166, 5,439,913, 5,622,943 and
5,68],817.

OBJECT AND SUMMARY OF THE INVENTION

The object of this invention is to provide a device for the delivery of certain drugs
having utiprogestinic properties for the administration of said drugs at a desirable
rate gver a prolonged period of time.

Tho object of this invention is especiaily to provide a drug delivery device in the
form of an implant, intravaginal device, intracervical or intramterine device or
transdermal patch intended for the administration of stid drug.

The object is particularly to provide a fiexible end smocth drug releasing device,
which hay s small cross section and which is casy to insert and convenient to wear.

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

Boo?
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The invention is based on the fhet that elastomer compositions with poly{alkylens
oxide) groups it the polysiloxane release the active agent at a greater rate than
polysiloxanes without such groups. A desirsble delivery rate of the active agent can
tirs be achieved by the nse of an elastomer composition (as matrix or membrane or
both) having a proper amonnt of poly(alkylens axide) groupa.

Thus, the present invention concems a devios for the controlled release over a
prolonged period of time, of 8 dmg having antiprogestinic properties, said device
comprising

- 8 core comprising sxid drug,

- optionally & merbrane cncasing said core,

wherein sxid core and/or membrane is made of a siloxsns-based elastomer
mpdﬁmmuhnmdmdm-mdm
pdm.mmswmehvmﬁon.hehmmdﬂmmphﬂ
wmmm)mwwmmmoﬁmmmmh
mmwwummmdmmmmuu
bloch.ﬂuuidmhmbloduhﬁnsﬁnhdmmepolyﬁlmmﬁubysiﬁcm-
carbon bonds, The elsstomer compasition can also be a mixture of the

sforementioned forms.

BRIEF DESCRIPTION OF THE DRAWINGS

Plgml:homhdﬂymm:dmdmwmmeimﬂﬁu
described in Example 11 (dimuﬁ::mlmsmbuedmmms;sqmu:s
mlm;mhndmﬁamehﬂm:enqdﬁm.mdﬁmglu: 13 mm long
core based on the new elastomer composition).

Figure 2 shows the daily i vitro release of an antiprogestin from the [UD:s
described in Example 12 (diamonds: 19 mm long core based on PDMS; squares: 19
mmlm'mbmdonﬂxemwdnmmpoﬁﬁon).
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Figure 3 shows the daily in vitro releass of an antiprogestin ftom the implants
describad in Example 13 (diamonds: 15 mm long care based on PDMS; squares; LS
mm long core based on the new elastomer composition).

Figure 4 showy the daily i vitro release of an antiprogestin from the IUD:s
described in Example 14 (diamonds: 19 mm long core based on PDMS; squares: 19
moym 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 (dimmonds: 15 mm long core based on PDMS; squares: 19
mm long core based on the new elastomer composition).

DETAILED DESCRIPTION OF THE INVENTION
General description of the elastomer composition

The term "elastomer composition” may stnd for one singls elastomer, in which
case the polysiloxane units which contain poly(slkylene oxide) gronps are present in
the said elastomer.

According to another embodiment, the elastomer composition may be made up of
two clastomers which sre interlsced, one inside the other, In this case the first
elastomer comprises poly(alkylene oxide) groups so that the poly(alkylene oxide)
£roups are presext in the said elastomer either as alkoxy-terminated grafis of
polysiloxans umits or as blocks, the said grafts or blooks being linked to the
polysiloxane units by silicon-carbon bonds. The poly(alkylene cxides) may also be
present as a blend of the options mentioned, The second elastomer may be a
siloxane-based elastomer, suitably a poly(dimethyi siloxane)-based clastomer. The
said second elastomer may possibly also compriss poly(alkylens oxide) groups.

4

%
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Thess poly(aikylene axide) groups may also be present either as alkoxy-terminated
mofpoly(dhaﬁylﬁlmnne)mhuubhch,ﬁsnﬂuﬁubhchlpin;
linked to the poly(dimethyl siloxans) units by silicon-carbon bonds. The
poly(alkylens oxides) may also in this elastomer be present as a blend of the options
mentioned above,

Aoccording 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,
end at lonst ons lmsar polysiloxane copalymer which comprises poly(alkylene
oxida) groups. In this case the paly(alkylene oxide) groups are present in the said
polymer either as alkony-terminated grafts of polysiloxane units or as blocks, the
sid grafis or blocks being kinked to tha polysiloxane units by silicon-carbon bonds,
The poly(alkylene oxide) groups may, of course, also be present in the polymearas a
blend of the forms mentioned. In this embodiment, also the siloxsne-based
elastomer may comprise poly(alkylens oxide) groups, in which case these
poly(alkylene oxide) groups are present in the elastomer either as alkoxy-terminated
grafis of polysiloxane units or as blocks, the said blocks or grafts being linked to the
polysiloxans units by silicon-carbon bonds. The poly{alkylene oxide) groups may
also be present as 2 blend of the forms mentioned.

Of course, the elastomer composition may also be made up of two elastomers
intelaced one insida the other, as abave, and at least ane linear polysiloxmme
copolymer which comprises poly(slkylens oxide) groups.

The poly(alkylens oxide) groups of the clastomer composition may suitably be, for
example, poly(ethylene axide) groups (PEO groups).

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

Reto

45

!
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(SIRR"0)SIRR"-

where some of the substituents R' snd R” are

~free groaps, which are the same or different and which sre & lower alkyl group, or s
phanyl group, in which case the said alkyl or phenyl groups may be substitnted or
umsnbstituted, or alkoxy-terminated poly(alkylene oxide) groups having the formula
Re-O-(CRH-CH-0)~nlk, whare alk is a lower alkyl group, smitably methyl, R is
hydrogea or 3 lower alkyl, m is 1..30, and R; is a straight or branched C; - Cs
alkylone group, '

~bonds, formed from the bydrogon or alkenyl groups, to other polymer chains in the
elastomer, and

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

- q is 1...3000.

The texm “lower alkyl" standy hare and generally in the description of the elagtomer
composition for C, - C¢ alkyl groups.

The above-mentioned frec R and R* groups are suitnhly a lower alkyl group,
preferably methryl.

The term "poly(alkylene axide) group™ means that said group comprises at least two
tlkyl ether groups successively connected to each other.

According to a preferred embodiment, the poly(alkylene oxide) groups are presest
in the elsstomer in the form of poly(alkylene oxide) blocks heving the formnla

~«(CHa)yO{CRHCH,0)o(CHa)y-, or

~CH,CR HCOO(CRHCH,0). COCR; HCH;-

" ]330

8
g8
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where R is hydrogen, a lower alkyl or a phenyl,
R, is kydrogen ar & lower alkyl, y is 2...6, snd m {s 1...30.

The elastomer conposition suitably contains a filler, such a3 silics, in order that the
membrane should obtain a sufficient strength.

The word "membrance” means the same as film.

General deseription of the method for the preparation of the slastomer
tompoaition

According to a preferred embadiment, the novel elastomer is prepared by
croaslinking, in the presencs of 3 catalyst, a viuyl-functional polymer component
and & hydride-finctional siloxsne component.

By crosslinking is mesnt the addition reaction of the hydride-fimctional siloxme
component with the carbon-carhen doubls bond of the vinyl-fimctional polymer
component,

According to snother embodiment, the elastomer is prepared by crosslinking the
polymer in the presance of 2 peroxide catalyst In this oase the vinyl and methyl
groups react with esch cther and foon carbon-tarbon bonds, A crosslink may also
be formad between two methyl groups or between two vinyl gronps,

For crosslinking, the amounts of the componenty arc preferably selected so that the
mtio of the molar amounts of the reactive hydrides and the reactive doable bonds is
at least 1.

The vinyl-functional polymer component may be

" [1]

2
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8) a vinyl-fimetional polysiloxans having the firmmla

R-SIRR"O(SiRR'O) SIRR'R'

where R' and R are the same or different, and are a lower alky] gronp, or a
phenyl group, in which case the said alkyl or phenyi group may be substinsted
or ymsubstituted, snd where soms of the substituents R' and/or R® have boes
substituted for by vinyl groups, and ris 1...27000, or

b) an alkeny! terminated polysiloxane-based block copolymer having the
formula

T(ABMAT (D), where

A = {SIRR"O)SiR'R"-, whers R’ snd R” arg the sams or different and axe a
Tower alky} group, or a phenyl, in which case the seid alkyl or phenyt group
may be mbstitated or ynanbstituted;

B is a poly(alkylene oxide) having the formuta

“RyO(CRHCHO)uR -, OF

-CH;CRHCOO{CRHCH;0),,COCR HCH;-

smdTis

RO(CRHCH;0)yR;-, or

CHy=CR;COO(CRHCH,0), COCR,HCHj-

" {}F ]
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where
R is hydrogen,  lower nlkyl or phenyl, R, is hydrogen or a lower alkyl, Ry and
Ry aro the sams or different and are linear or branched C; - Cs alkylene groups,

R" is a linear or branched C; - g alkenyl group, m is 1...30, qis 1...3000, and
x i 0...100, or

¢) a vinyl-functional polysiloxans rendom or block copalymer having the
formmla

R-SIRR"O(SIRR"0)(SiRR"0),SiRR"R'

- where in the first repest mnit R' end R” aro the same or ditferent and sve a
lower alkyl group, or & pheuyl group, in which case the said alkyl or phenyl
group may be substituted or unsubstitated, and where some of the substitnenty
R’ and/or R" have been substituted for by viny! groups, and ris 1..27000, and

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

=R-0-(CRH-CHz-0)4-alk, where alk is a lower alkyl group, snitably methyl, R
is bydrogen or a lower alkyl group, R, is 8 straight or branched C; - Cs alkylene,
and m is 1..30, or R’ is a phenyl group, in which ¢ase the said alkyl or phenyl
group may ba substituted or nngubstituted, and R” i5 & lower alkyl or a phenyl
group, in which cage the said alkyl or phouyl group may be sobstituted or
unsubstituted, and p is 1...5000, or

&) o, @-dialkenyl poly(alkylene oxide) having the formmla

R''-O-(CRHCH;0)s-R"

@od

e

jol
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where R'* and R are the same or different linear or branched C, - C alkenyl
groups, R is hydrogen or a lower alkyl, endm is 1...30, ar

5 €) a blend of at least two of the above-mentioned components s) ~ d).

H the formula of the vinyl-fimctional polysiloxane copolymer is, in sccordance with
the sbove description, R-SiRR"O(SIRR"O){(SiRR"0),SiRR"R’, it should be noted
that the formmia is a kind of gross formmia, in which the blocks in successive

’.ﬂ 10 parentheses meay appear in any order in relation to one another. Furthermore, ‘it is
. preforable that both & vinyl group and the sbove-mentioned alkoxy-tecminated

{%‘ poly(alkylene oxide) group are not bonded to one and the same Si atom.

ﬂ'l’ The hydride-functional component may be

PR

{3 a) & hydride-Tonctional siloxans, which may be lincar, star shaped, branched ar
W oyclic, or

|

]

b) a hydride-terminated siloxane-based block copotymer having the formula
20

T(BAMBT (10, where

T =H-8iRR"O(SiIRR"0)SiRR™,

A = SIRR'O(SIRR"0)SIRR"-, where R' and R" are the same or different and
23 are & lower alkyl group ot & phenyl group, in which case the said alkyl or

phenyl group may be substituted or unsubstitated;

B is a poly(alkylens oxide) having the formula

30 -Rs-O(CRHCH;0)R¢-, OF



Received: 12/22/99 65:58AM; ’ 358 2 2741556 -> LYDON&BROWN,LLP; Page 186
22/12 '99 KE 12:52 FAX 358 2 2741558 TURUN PAT.TSTO +++ US LYDON
14

]
3 [

i T s gy e B

el

R R M

10

15

20

25

30

-CH,CR,HCOO (CRHCHz0),COCR;HCH;-

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

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

According to one embodiment, the hydride-functional siloxane copolymer méy be
linear, in which case its formula is

R-SiRR"O(SiRR"O)SiRR'R’

where R’ and R" are the same or different and are a lower alky] group, ora
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 r is 1...27000.

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

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-tetramethy! disiloxane

complex.

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.

.
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The elastomer composition wliich comprises an clastomer 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

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.

According to a preferred embodiment, the device is an implant for subcutancous
use, an intravaginal ring or an intrauterine device (TUD). According to the most
preferred embodiments, the device is an implant for subcutaneous use or an

intrauterine device.
Construction of the core

The core of the device can consist of the active antiprogestin s such, e.g. in liquid
or crystallized form, optinally 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.

@o17
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Preferably, the core is an elastomer matrix in which the drug is dispersed.

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 u blocks, the said
grafts or blocks being linked to the p;)lysiloxane units by silicon-carbon bonds. The
elastomer composition can also be a mixture of these forms.

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 usvally made of an elastomer.

According to 2 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(alkylenc 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.

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 j:oly(alkylene oxide)). Alternatively, the membrane can be made of

the afore mentioned elastomer composition while the matrix is made of normal
PDMS.

Qo1s %

[°5




Received: 12/22/89 5:59AM; 358 2 2741556 -> LYDONSBROWN,LLP; Page 19

P 22/12 '99 KE 12:53 FAX 358 2 2741556 TURUN PAT.TSTO +»+ US LYDON @o1s

17

Manufacture of implants

The implants according to this invention can be manufactured in accordance with
standard techniques. The therapeutically active agent is mixed with the core matrix
5 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.
10  An especially suitable method for preparation of the implants is disclosed in the
Finnish patent F1 97947, This patent discloses an extrusion technology where:
prefabricated rods containing the active ingredient are coated by an outer

ey R

Era

2
dt
e

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
15  this way, no special sealing of the ends of the implant is necessary.

i®

it
o desrs

Intrauterine and intracervical devices

The intrauterine device can be made according to well known technology. A
20  preferable intrauterine device (IUD) or intracervical device in common use is a T-
shaped body made of plastic material such as polyethylene. The body consists of an
clongate member (stem) having at one end a ransverse 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
Q 25 thread long enough to protrude out of the cervical canal when the device is in
position in the uterus. IUD: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. '
30
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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.

The matrix and membrane of the drug reservoir on the TUD can be made of the same
elastomers as the implants described above.

Drugs

As antiprogestinic compounds useful 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 antiandrogenic and/or
antiglucocorticoid activity. Suitable for the purpose of this invention are also
compounds with antiprogestinic properties which in itself incorporate some degree
of gestagenic activity and which are characterized by intermediate McPhail scores
between those for antiprogestins without inherent gestagenic activity and progestins.
It is also known that corapounds with antiprogestinic properties may inherently
possess some estrogenic activity.

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

Examples of antiprogestins which can be employed in this invention are

11beta-[(4-(Dimethylamino)phenyl]- 17beta-hydroxy-17alpha-(1-propinyl)-4,9-
estradien-3-one (mifepristone)

do20
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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

and other corresponding compounds described in US patents 4,386,085, 4,447,424,
4,519,946 and 4,634,695,

11beta-[(4-Dimethylamino)pheny!]}-17alpha-hydroxy-17beta-(3-hydroxypropyl)-
13a-methyl-estra-4,9-dien-3-one (onapristone)
and the other compounds described in U.S. Pat. No. 4,780,461 and EP 129499;

(Z)-11beta-[(4-dimethylamino)phenyl)]-17beta-hydroxy-17alpha~(3-hydroxy-1-
propenyl)estra-4,9-dien-3-one (lilopristone)
and the other compounds described in U.S. Pat. No. 4,609,651,

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

and the other compounds described in US 5,089,635 and EP 190759,

11beta-(4-Methoxyphenyl)-17beta-hydroxy-17alpha-ethynyl-4,9-estradien-3-one
and the other compounds described in Steroids 37 (1981), 361-382;

(Z)-11beta-[(4-Dimethylamino)phenyl)]-17beta-hydroxy-17alpha~(3-hydroxy-1-
propenyl)estr-4-en-3-one

and the other compounds described in EP 404283 and US 5,728,689 as well as
11beta-aryl-estrene derivatives disclosed in e.g. US 5,843,933 and US 5,843,931

4-[17B-Methoxy-17a-(methoxymethyl)-3-oxoestra-4,9-dien-11 pB-yl]benzaldehyde-
1-(E)-oxime,

@o21
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1-(E)-oxime,
~  and the other compounds described in US $,653,628 snd EP 648778;

S 4-{17p-Methoxy-17a-{methoxymetityl)-3-oxcestrs-4,9-diea-11p-yi]benzaldehyde-

1{EHO-(cthylamino)carbonyl]oxime, _
4-{17p-Methozy-17a-(methoxymethyl)-3-oxnestra-4,9-dien-11p-yllbenzaldahydo-
(B} O ethoxy)oarbonyljoxime
and the other compounds described in US 5,576,310 and EP 648779;
10
g
fl 4-[17p-Methaxy- 1 Ta-(methoxymetiyl)-3-cxoestra-4, S-diene1 1 8-y1 Jovnzaldebyde-
v 1(E)-[O-(vthytthin)carboayljoxima,
N 4-[17B-Methoxy-170-{ethoxymethyl)-3-axostra4,9-dien-116-y{benzaldekyde-1-
A (EHO(ethylthio)arbomyljoxime,
i; 15 4-{17p-Hydraxy-170~(methoxymethyl)-3-oxoestra-4,9-dien-115-yIbenzaldchyde-
Y 1-(E){O-(n-propylehic)carbonyljoxime
4 and the ofber compounds described in DE 19809845 and WO 99/45023;
T

(Z)-6"{4-cyanopheayl)-9,1 L a-ditydro-17heta-tydroxy-17a-{4-(1-ox0-3-

20 methylbutoxy)-1-butenyl}4 H-naphthof3°,2",1°;10,9, 1 1Jestr-4-en~3-one,
(Z)-6"-(4-cymophemyl)-9,11a~dlhydro-17beta-hydrosy-1 7e-{3-(1-ox0-3-
methyibutoxy)-1-propenyi}4 H-naphtho[3°,2,1;10,9, 11 Jestra-4, 1 5~dien-3-one,

" and the other campounds described in DE 196 52 408 and W098/24803
as well a3 in DE 4434488, DE 4216003 and DE 4216004;

(Z)-6'{4-cyanophenyl)-9,1 la~ditiydro-17bete-hydroxy-17a~(3-Iydroxy-1-
propenyl)-4'H-naphthof3°,2°,1:10,9,11}estra-4, 15-dicn-3-one,
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(Z)-6"<(3-pyridiny1)-9, 1 1a~dikydro-17veta-frydroncy-170-(3-tiydroxy-1-propeayl)-
4'H-naphtho[3°,2°,1°:10,9, 11]ostra-4,15-dien-3-ona,

11B-(4-acetylphenyl)-17p-hydracy-170~(1,1,2,2.2-pentafluorocthylestra-4,9-Fien-
3-one,

6~(Acetyloxy)-9,11 o ~dilydro-17B-hydraxy-17a~(1.1,2,2,2-pentafinoroethyl)-4H-
naphth[3',2',1':10,9,1 1 jestr4-en-3-one,

9,11 o-Dihydro-17p-hydroxy-6"-(hydroxymethyl)-176-{1,1,2,2,2-pentaftucroedryl)-
#'H-naphth[3'.2',1%10,5,11Jestr4-en-3-008

and the otber cotapounds described in WO 98/34947;

11beta~(4-Acetylphenyl)-19 24-dinar17,23-epoxy-17alpha-chola -4,9,20-trien<3-
ane,
11beta-(4-Methoxyphenyl)-19,24-dinor-17,23-spoxy-17alphs-choln-4,9,20-trien- 3-
one,

and the other compounds described in US 5,292,878;

(2)-11beta, 19-{4-(3-Pyridinyl)-o-phenyleac)-1 Theta-hydroxy-17a-{3-hydroxy-1-
propenyl}-4-androsten-3-ons,

(Z)-11be, 19-{4-(4-Cyanophenyl-o-phenylene)}-17bete-hydraxy-17e-{3-hydroxy-
l-propenyi]-4-androsten-3-one

and the ofher compounds deseribed in WO 93/23020 and US 5,439,913;

11beta-{4-(1-methylethenyl)phenyl}-17a-hydroxy-17bete-(3-bydroxypropyl)- 13-
esira-4.9-dien-3-one,

1 beta~{4-(3-Faranylphany(}-1 To-bydraxy-17beta-(3-bydroxypropyl)-13a-estra-
4,9-dien-3-cne

and the other compounds described in EP 349481 and US 5,446,036;

13
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'5"Diytro-1 1bets-{4-{dimethylamins)phemyl}-Sbens-nsthylapizo{estra-4,5-dien.
17beta,2'(3 B} firan-3-ane,
4"5"Diytro-11beta-{4-{dimethylamino)phenyl}-Toots-methylspirofcatra-4 S-diea-
17bets,2'(3°H)-furan]-3-one

mud the other compounds described in US 4,921,845 sud EP 321010;

4-bets, 1 7a-Dimethyl-1 7beta-hydroxy-3-oxo-4a, 3-epoxy-Sa-androstan-2a-
carbonitxile

Ta-{9-(4,4,3,5.3-PentafincropontyDsnlfinyljnoyflestra-1,3,3(10)-trien-3, 1 7bets-
diol

Additional cxamples of drugs =re

11-bete-aryl-estradienes discloged ¢.g. in US patents 4,829,060, 4,814,327, and
5,089,438,

11beta-aryl-4,9-gonadiens and 11-beta-aryl-13-alkyl-4,9-gonadiens disclosed e.g. in
US patents 5,739,125; 5,407,928 and 5,273,971,

11beta-aryl-5-alkyl (or alkenyl or alkiny]) steroids disclosed e.g. in EP 289073;
10beta, 11beta-bridged steroids disclosed e.g. in US 5,095,507,

11bcta-aryl-14beta-steroids disclosed ¢.g. in'US 3,244,886 and EP 277676;

19,11beta-bridged steroids disclosed ¢.g. in US 5,095,129, US 5,446,178, US
5,478,956, US5,232 915, EP 559650, and EP 283428;

As examples of non stervidal compounds can bs mentioned
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l-aryimiphonyl, arylcarbony? snd 1-arylphosphanyi-3-phenyl-1.4,5,6-
tetralydropyridazinos such as

3-{4-chloro-3-trifinoromethyiphenyl )1-{4-iodobenzznesulphonyl)-1,4,5,6-
tetrabydropyridazine; (R,S) 3-(4-chloro-3-trifnoromethylphenyl)- 1-(4-
iodobenzenesulphonyl)-6-methyl-1 ,4,5,6-tetrahydropyridazine;
3-{3,4-dichlorophenyl)-1-(3,5-dichlarobenzoyl)-1,4,5,6-tetrahydropyridazine;
3<(3,4-dichlorophenyl)-1-(2,5-dichloroberzenesulphomyl)-1,4,5,6-tetrahydro
< dai
and the other compounds described in US 5684151;

1-Arylslphonyl, aryloarbonyl and arylthiocarbenyl pyridazino derivatives such as

7.8-Dibromo-3,4-diazo~1,2 3,10, 10a-hexahydro-3-(4-iodobenzenemiphosyl)-
phenanthrene,
7-Chloro-3,4-diazo-1,2,3,9,10, 10s-hexakydro-3-(2, S-dichlorobenzenesuiphonyl)-
phenanthrene,

and the other campounds describad in US 3,753,655;

non-steroidal compounds that are modulators (Le. agonists and antagonists) of
steroid veceptors such as

1,2-dibydro-{1,2-glquinoline derivatives

1,2-dihydro-chromeno-{3,4f]quincline derivatives

and the compounds described in US patents US S638808, 5,693,646, 8,693,647,
5,696,127, 5,696,130 and 5,696,133

The most preferred comipounds are thoso explicitly mentioned by name above.
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Typlcal diseases or conditions te be treated by the compounds having
antiprogestinic properties;

The compounds of formula I in WO 58/34547 are competitive progesteron
antagonists, which prevent progesteron from binding to its receptor. At the same
Instant other endocrinic sids effects such as &.g. endrogen, estrogen or
antighicocorticoidal activity are non-existent or mtinimal. The compomnds can be
used for contraception, for tresting hormonal inregularities, to start the menstroal
cycle and to start the labor. Further indications aro hormone replacement therapy
(WO-A 54/18983), treating of the pain connecied to dysmenorchoes, endometriosis
(EP-A 0 266 303) a3 well as treating of myomas.

dependent carcinomas. Furthermore, comhined with other active substances such as
antiestrogens the compounds described in this intvention can be weed for treating
hormone depeadent tamars (EP-A 0 310 542) and for contraception (WO
96/19597). Withont limiting the scope of this invention, antiestrogen oen be e.g.
tamoxifen, IC1 182.780, antiestrogens described in PCT/EP97/04517 and aromatase
inhibitors, such as fadrozol, formestam, letroxol, anastrozol or stamestan or my
other therapeutically active substance with antiestrogenic propertics.

Many antiprogestinic compounds are also usefil for the prevention and or treatment
of osteoporosis. -

Antiprogesting combined with e.g: gonadotropin releasing hormone analog can be
ased for trosting an ovarian estrogen dependent condition snch as endometriosis,
uterine leiomyomats, PMS (premenstrual syndrome) or DUB (dysfmetional uterine
bleeding), 2 method without rapid loss of bone density ay with OnREH analogs alone
(US 5,681,817). Antiprogestins combined with progesterons synthesis inhibitors are
suitable for treatment of endometriosis, dysmenorhea and hormone dependent

!
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mesoprogesting or other therapeutically active compounds meh as flotemide,
hydroxy-fintamids, prostaglandins, giucocosticolds ete.

The required doas of the antiprogestinic compounds is disclosed in the art. The
suitahle dose range will vary with the particalar comdition to be treated, the sevesity
of the condition, the duration of the treatment, the sdministration route and the
specific compound being employed.

As examples can be mentioned:

- componmds of US $,753,655-for contrsoeption, menopause, endometriosis, breast
cancar, oycle synchrony, pregnancy texmingtion, labor induction or osteoporosis,
most likely contraception, endometriosis and osteoporosis: 1-500 mg /g, preferably
10-100 mg/kg/dey

- mifepristone (0,05-10 mg/kg, pref. 0,5-5,0 mg/kg daily),

- compounds US 5,516,769 for fertility control, without preventing ovulstion: aral,
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 epithalium growth, the huplantation of s firtilized ogg in the
utcrns is rendered impossible, less than ovulation inhibiting and less than shortion
ndustive doss): 0,25-50 mg daly dose/implaxs, vaginal ting.

Qozy
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The desired daily dosage of the drug in vivo for a defined condition 1 be treated,
for a defined drug and administration routs can be achisved 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(alkylens
oxide) groups. An increaging concentration of snch groups in the device will
increase the drug permeaticn. In addition to the amount of poly(alkylens oxide)
gronpa in the elsstomes, other parameters such as the size and form of the devics,
the drug load, etc. will influence the daily doso released from said dovice. Soms, but
not undne, experimentation will be needed to find the most suitable parsmeters for
each combimation. The exumples disclosed in the following will affer the necessary
guidenoe for such experimentation,

The invention is described below in greater detail with the help of examplus.
EXPERIMENTAL SECTION

Examples 1 1o 10 describe the preparstion of membranes made from different
clastomer compositions.

Elsstomer compositions of diffierent types (A - J) were prepared, Of most

from another with respect to the PEQ smount. Elastomer membranes representing
the different compositions were tested with respect to the pexmestion mates of
various druga.

Elastomer compesitions prepared

In the elastomer compositions A - H described below, an sddition reaction between
vinyl groups and sityl hydride groups was nsed for the crosslinking, i.e. for
peoducing a network structure. The hydride-fimotional siloxane polymer serving as

/4
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the crosslinking agent contsined at least two Si-H groups, which reacted with the
carbon-carbon double bond of the polymer to be crossimked. Membranes made
from elastomer compositions [ and J were prepared by using peroxide as the catalyst
for crossliniang, in which cass the vinyl or methyl groups reacted, forming carbon-
carbon bonds. In all the composition types except composition types A, D, F snd H,
there was first prepared a basio polymer blend, in which case all of the vinyl-
containing polymers and the fillers, or vinyl-contatning polymers which contained a
filler, were mixed together. The filler used was silica. Camposition types A, D, £
and H had only ong vinyl-containing polymer each, and thus they themselves were
basic polymers. The basio palymer blend was divided into portions I and 1L The
catalyst was added to portion I and the crosslinking agent and the inhibitorto
portion IL Portions I and IT were combined immediately before the crosulinking. The
obtained blend was crosslinked at s temperature which was higher than the
decomposition tempersiure of the inhibitor and st which the crosalinking reaction
took place at the desired rate.

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-contsining polymess,
inhibitor, catalyst and crosslinking agent.

The following table dscribes elsstomer membranes of different composition types
and theix injtial components.
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Compo- | Polymers containing in |C
* st | e b pivmar b’ 1| T e
a,0-divinyl ether poly(ethylenc oxide)- | Hydride-imetional siloxans
poly{dimetiry} siloxane) mmiti-block
B PEO-(PDMS-PEQ), and a siloxane Hydride-fonctional siloxans
= polymer con a filler
PEO(PDMS-PEO), separstely or @-bis{dimethy]
together with a siloxane polymer which :‘,ﬁ"wﬁmﬁ'ﬂ
does ar does not contain a filler siloxane )-poly(
oxide) multiblock copolymer
(PDMS-(PEO-PDMS),)
3 sepnlﬂyorbpﬁum;
:F functional siloxane
':3 D a,a-divinyl ether poly(ethylene oxide) | Hydride-fnctional siloxane
@ _—|(PeoDIvD
i B PEODIVI and a siloxsne polymer Hydride-fonctional siloxane
M which does or does not contain a filler
» F dimethyl siloxans - methyl | Hydride-fimctional siloxane
ab vinyl siloxane copolymer (FDMS-PEO
copolymer)
u G PDMS-PEO graft copolymer and a Hydride-finctional siloxane
W siloxane polymer which does or does
8 1ot contain a filler
H o, @-diallyl ether poly(ethylene oxide) - | Hydride-functional siloxane
poly(dimethyl siloxane) multiblock
N copolymer ( APEQ-(FDMS-APEO),
1 PEO-(PDMS-PEQ), and a siloxane Peroxide
polymer which does or does not contain
a filler
J PDMS-PEO graft copolymer separately | Peroxdde
or together with a siloxane polymer
which does or does not contein & filler
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EXAMPLE 1

Elsstomer membrane prepared from composition type A
Ingredients used for the prepamtion of the elastomer membrane:

- o, @-diviny] ether PEO-FDMS hlock copolymer where the amount of PEO was
27.0 % by weight and the vinyl content was 0,186 mmol/g.

« Platinum catalyst Silopren U Katalysatoeen Pa-D (Bayer AG), which bad a
i i Jex in o vinyl sning il irix. The olati _
content was 1 % by weight and the vinyl content was 0.5 mmol/g.

- Crosslinking agent o, @-di(trimethyl silyl) dimethyl siloxane-hydromethy! siloxane
(DMS-HMS) copolymer Silopren U Vemetzer 730 (Bayer AG) having a Si-H
content of 7.1 mmol/g, a molar mass of 2300 g/mol and 2 DMS group to HMS
group ratio of 1:1.

- Inhibitor IMLIWIMMM)W:W
tempernture of +40 °C. :

The PEO(-PDMS-FEQ), which was used as the initial substance was prepared a2
follows: ‘

50 g of anhydrous a,@-divityl ether poly(ethylens oxide) (PEODIVI) having a
molar mass of 268 g/mol was weighed into a three-necked flask. In addition,
129.87 g of c,0-bis(dimethyl silyl hydride) poly(dimethyl siloxane) (PFDMSDIH,
M, = 717 g/mol) and 30 % by weight of tcluene dried by distillation were weighed
into the same vessel Since vinyl groups were present in excess (3 mol-%) in the
reaction, in the fina! product vinyl groups were obtained at both ends, which was

@oar
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essential for the subsequent crosslinking, The reaction solution was stirred over a
magnetic stirring plate at 200 ypm, and dry oxygen was directed through the solution
in order to preveat the deactivation of the catalyst. The reaction solution was hested
to 50 °C, whereafter the catalyst (Pt(0) divinyl-tetramethyl disiloxane complex) was
added to the solution throngh the septum. The smount of platinum was 30 ppm, cal-
culated from the amonnt of reactants. Thereafier the polymetization was monitored
by maans of IR until the reactions were complete (loss of the Si-H peak at

-* 2130 em'), which took spproximately 4 h. After the polymerization, the toluena was

"
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distilled off from the solution by raising the temperature to 65 *C and by lowering
the pressure to §-inbar for 8 period of 1 b.

In the preparation of the eluhmumbludlmﬁmmed.pmlmdﬂ.
Portion I contained PEO-(PDMS-PRO), xnd the platinum catalyst, Portion IT
contained PEQO-(PDMS-PEQ),, the crosslinking sgent and the inhibitor. Portions 1

“and I were combined by mixing immediately before the crosslinking.

The amounts of the ingredients in the composition example in the final blend to be
croaslinked were as follows:

- Basic polymer PEO-(PDMS-PEO), 54.87 % by weight
- Platinmm catalyst 0.1 % by weight

- Crosslinking agent 5.00 % by weight

- Inhibitor 0.03 % by weight

Partion I was 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 homogeneons.

The crosslinking agent and the inhibitor were combined before being mixed with
portion II. The mixture of the crosslinking agent and the inhibitor was prepared by

" [.11]

19
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weighing 0.059 g of ETCH and 9.941 g of Silopren U Vemetzer 730 into a glass
vessel and by stirring the mixtiure in a water bath of +37 *C until ETCH had
Wmh&:mﬁn&gwl'hemdhﬁﬁwmﬁe
mixture was 0.59 % by weight.

Portion II was prepared using a chamber mixer. The mantle of the chamber mixer
was cooled by water circulation to & point below room temperature, wheroupon the
temperature increase due to friction did not raise the temperature to the
decomposition temperatare of the inhibitor. 4.947 g of PEO-PDMS block copoly-
mer and 0.533 g of the mixturs of the crosslinking agent and the inhibitor were
homogeneouns.

Portians I snd Il were combined immedintely before the crosslinking, by adding 5
grems of portion I and § grams of partion I inio the mixing chember of the chamber
mixer. The ingredients were agitated until the blend was homogensous. The blend
was recovered and was drawn into vacyum to remove air bubbles. Four batches of
2 g of the blend were welghed and crosslinked successively in a hot-press.

The weighed blend was placed between two FEP relesse membranes in the center of
a round metal form having a thickness of 0.4 mm and an inner diametes of 8 cm.
‘The blend, together with the forms and the FEP membrenes, was placed betwoen
the compression surfaces of the hot-press, which surfaces had been heated in
advenoce to +115 °C. The surfaces were pressed together and were kept pressed ata
pressure of 200 bar for S mimutes. The pressure was released and the membrane was
allowed to set at room temperature fur 24 hours. Round teat pieces having &
diameter of 22 mm ware cut cut from the raembranes by means of a puncher.

&

)20
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EXAMPLE2

Elastomer membrane prepared from composition type B
Ingredients used for the preparation of the elastomer mambrano:

- The PEO(-PDMS-FEQ), wat the ssme a3 in Example 1, except that the amount of
PEO had been increased to 28.0 % by weight and the vinyl content t 0.24 mmal/g
by increasing the proporton of PEODIVI in the synthesis of the block copolymer.

- The catalyst, the orosslinking agent and the inhibitor were the same as in Exemple
|

The siloxans polymer which contained filler was a dimethyl siloxane-viny! methyl
siloxane (DMS-VMS) copolymer coutaining a sitica Sller snd having a molar mass
of M, = 400,000 g/mol. The vimy! content of the blend wes 0.011 mmolig. Thero
was 36 % by weight of silica mixed hu the polymar, and the silica was surface-
treated with or,0-bis(dimethyl hydroxysily]) poly(dimethy! siloxane) (M =

520 g/mol), which was present in an amount of 12 % by weight in the blend.

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

- PEO(-PDMS-PEO), 32.8 % by weight
- DMS-VMS copolymer containing s silica filler, 60.9 % by weight
- Platinum catalyyt 0.1 % by weight

- Crosslinking agent 6.19 % by weight
- nhibitor 0.03 % by weight

First the basic polymer blend was prepared in 8 chamber mixes, 4.2 grams of the
PEO(-PDMS-PEO), block copolymer and 7.8 grams of the DMS-VMS copolymer

Qo

(2l
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containing s silica filler were weighed into the mixing chamber. The ingredients
Portion [ was prepared as in Example 1.
mmﬁﬁngofﬁnmodhmmndhhﬁpﬁuwdmuhmmﬂ:
1, before mixing with postion I, except that ETCH was weighed in an amount of

0.048 g snd Silopren U Vernetzer 730 in an amount of 9.952 g. Tho amount of
inkibitor in the bland was 0.48 % by weight.

Portion II was prepared as in Example 1, except that the basic polymer biend was
weighed in an smount of 4.816 grams and the mixture of the crosslinking sgeat and
the inhibitor in an amount of 0.684 grams.

Portions I and II were combined as in Example 1. Four batches of 2.1 g of the blend
were weighed and were crosslinked successively in & hot-press, as in Example 1.

EXAMELE 3
Elsstumer membrane prepared from compasition type C
Ingredients used for the preparation of the elastomer memheane:

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

~ The dimefhy] siloxsne-viny] methyl siloxane (DMS-VMS) copalymer contuining a
silica filler was the same a3 in Example 2.

s

|2.’L
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- The crosslinking agent used was 2 FDMS-(-PEQ-PDMS), copolymer having s Si-
H cantent of 0.26 mmol/g, and the amount of PEOQ in it was 23.6 % by weight

The said crosslivking agent was prepared as follows:

40 g of an anhydrous o, 0-divinyl ether poly{ethylene oxide) (FEODIVI) having &
molar mass of 246.3 g/mol was weighed into & thyee-necked flask. In addition,
129.4 g of a,0-bis(dimethyl silyl hydride) poly(dimethyl siloxane) (PFDMSDIH, M,
= 717 g/mal) and 30 % Yy weight of winene dried by distiliation were weighed iato
the same vessel. Since dimethyl silyl hydride groups were present in excess (10
mol-%) in the reaction, dimethyl silyl bydride groups were obtained at both ends in
the final product. The reaction solution was stirred over & magnetio stirring plate ot
200 1pm, and dry oxygen was directed through the solution to prevent the
deactivation of the catalyst. The reaction solution was heated to 50 °C, whereafier
the catalyst (P1(0) divinyl-tetramethy] siloxans complex) was added 1 the sohution
through the sephum. The amount of platimem wee 30 ppm, caleniated from the
smoupt of the reactants. Thereafter the polymerization was monitored by means of
IR until the reactions were camplete (loss of the vinyl peak st 1600 cm'), which
took spproximately 4 h. After the palymerization, the taluens was removed from the
solution by distillation by raixing the tempersturs to 65 °C and by lowering the
pressure t0 S mbar for a period of 1 b,

The amounts of the ingredienty in the composition example were ag follows:

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

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

- Platimun camalyst 0.10 % by weight

- Crosslinking agent o, o-bis-(dimethy! sityl bydride) PEO-PDMS 13.27 % by
weight

- Inhibitor 0.03 % by weight

123
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First the basic polymer blend was prepared in a chamber mixer. 0,15 grams of the
a,o-divinyl ether PEO-PDMS block copolymer and 11,85 grams of the DMS-VMS
copolymaer contsining a silica filler were woighed into the mixing chamber. The

3 ingredients were agitated until the blend was homogeneons.

Portion I was prepared as in Example 1. The combining of the crosslinking agent
and the inhibitor was dene, as in Example 1, before mixing with portion I, except
that ETCH was weighed in an amount of 0.022 g and PDMSPEQ-PDMS), block

10 copolymer in an amonnt of 9.978 g instead of Vernetzer 730. The amount of in-
hibitor in the blend was 0.22 % by weight.

LHhel

Portion IT was prepared as in Example 1, except that the bazic polymer blend was
weighed in an smount of 4.04 grams and the mixture of the erosslinking agent and
15 the inhibitor in an amount of 1.46 grams.

Portions 1 and I were combined as in Example 1. Four batches of 2.1 g of the blend
were weighed and were successtvely crosslinked in & hot-press, as in Example 1.

eaES2EetT" 9T

20 EXAMPLE4
Elastomer membrane prepared from compesttion type D
@ Ingredients used for the preparstion of the elastomer membrane:
- o -divinyl ether poly(ethylene oxide) (PEODIVI) (polyethylenc glycol divinyl

ether, Aldrich, M, =240 g/mol). The vinyl amount obtsined by titration was
7.4 mmol/g.
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- Catalyst Golest SIP 6831.0, platinum-siloxans complex in xylens, platinnm
content 2.25 % by weight.

- The croastinking agent snd the iohibitor were the seme as in Exsmple 1.

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

- PEODIVI $2.231 % by weight

- Platinum catalyst 0.045 % by weight
- Crosslinking sgent 47.654 % by weight
- Inhibitor 0.030 % by weight

First a mixture of the crosslinking agent and the inhibitor was prepared as in
Example 1, except that the inhibitor was weighsd in an amount of 0.0063 grams and
the croaslinking agent in an smount of 9.9937 grams. The amount of inhibitor in the
mizxture was 0.063 % by weight.

5.2231 grams of FEODIVI and 0,0045 grams of the platinum catalyst were mixed
together in a glass vessel. 4.772 grams of the mixture of the crosalinking agent and
the inhibitor was mixed into it.

Eight batches of 0.8 g of the hlend were weighad into flat-bottomed aluminum
forms having a diameter of 3 cm and having & FEP membrans oa the bottom. The
forms were placed under a 100 mber vacaum at+11$ °C for a period of 15 minutey,
Teat picces were cut out from the elastomer obiained,
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EXAMPLE S

Elastomer membrans prepared from composition type E
Ingredients used for the prepacation of the alastomer membrane:

- PEODIV], the same as in Example 4.
« DMS-VMS copolymer, the same as in Example 2,

The oatalyst, the crosslinking agent and the inhibitor weres the sms o8 in Exampls
1

The amounts of the ingredients in the compesition example were as follows:

- PEODIVI 11.37 % by weight

- DMS-VMS copolymer 64.46 % by weight
- Platimum catalyst 0,1 % by weight

- Crosslinking agent 24,03 % by weight
 Inhibitor 0.03 % by weight

Firat, 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 crosalinking sgent in an smount of 9.9875 grama. The amount of inhibitor in the
mixtore was 0.125 % by weight.

1.138 grams of PEODIVI and 6.446 grams of DMS-VMS copolymer were mixed
together in a chamber mixer. 0.01 grams of platinum catalyst was added, and the
blend was agitated mtil homogensous. 2.406 grams of the mixtore of the
crosslinking agent and the inhibitor was added snd the blend was agitated until
homogeneous.
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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 membrans prepared from compesition typ'el'
Ingredients nsed for the preparstion of the elastamer membeane:

- PDMS-PEO graft copolymer having s vinyl concentration of 0.6743 mmolg sad
PEO comtent of 1.28 % by weight.

- The catalyst, the crosslinking agent and the inhibitor were the sarue as in
composition A.

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

600 g of octamethyl cyolotetrasiloxane (D), 928 g of poly(dimethyl siloxane)-
poly(etirylene oxide) graft copolymer (Gelest, DBE-$21, containing 80 % by weight
PEO), 6.18 g of dimethy? viny! silyl end-blocked PDMS (end-blocker, Bayer Silo-
pren UZ), snd 3.1 g of tetremethy} tetraviny] cyclotetrasiloxane were weighed, The
reactor wa nitrogenated, the weighed chemicals were ponred in, and stirring was
started. The inside temperature of the rexctor was raised to 135 °C, and the catalyst
(potassium siloxanolste, 0.9 ml, 20 ppm K7) was added to the reaction solution. The
viscosity of the reaction solution began t increase vigocously, and st 1 h from the
adding of the caalyst it was possible to deactivate the catalyst by increasing the
reactor pressure to 2 bar for a petiod of 15 mimites by means of carbon dioxide.
Theresfter the light cyclic compounds (13 % by weight) were remaved from the
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‘ resaction soltion by distillation (10 mbar, 30 min, 135 °C). Product M, =
190,000 gmol.

The amounts of the ingredients in the composition exemple were as follows:

- Basic polymer PDMS-PEQO graft copolymer 96.10 % by weight

- Platinimn catatyst 0.5 % by welght

- Crosslinking agent 3.06 % by weight

- Inhibitor 0.34 % by weight
3
D 10
:5 The combining of the crosslinking agent and the inkibitor was done as in Example
i'.l..l 1, except that ETCH was weighed in an amonnt of 1.0 g snd Silopren U Vametzer
IV 730 in an amount of 5.0 g. The amount of inhibitor in the wixture was 10 % by
v weight
ja 15
fﬂ 9.61 grams of the PDMS-PEO graft copalymer and 0.0S grams of the platimum
- catalyst wese mixed together. 0,34 grams of the mixture of th crosslinking agent
' and ths inhibitor was added and the blend was stirred until homogeneons.

20 medllgdmwmmdmmww
in a hot-press, as in Example 1.

EXAMPLE 7
25 Klsstomer membrans prepared from composition type G
Ingredients used for the preparation of the clastomer membxuane:

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

The amounts of the ingredients in the composition exmnple were as follows:

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

- Platinam catalyst 0.10 % by weight

- Crosslinking agent 0.81 % by weight

- Inhibitor 0.03 % by weight

mmmdm-mmwmmmmmmuhw'
1, except that ETCH was weighad in an smownt of 0.36 g and Silopren U Vemetzer
730 in an amount of 9.64 g. The amount of inhibitor in the mixtore was 3.6 % by
weight,

2.675 grams of the PDMS-PEO graft copalymer 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 homogeneons, 0.084 grams of the

mixture of the crosslinking agent and the inhibitor was added and the blend was

Four batches of 2.1 g of the hlend were weighed and were successively crosslinked
in & hot-presz, as in Exampls 1.

EXAMPLESR
Elastomer membrane prepared from composition type H

Ingredients used for the preparation of ths elastomer membrane:
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= APEO-(-PDMS-APEOQ),, where the mmount of PEO way 10,3 % by weight and the
vinyl eontent 0.063 mmol/g.

= The catalyst was the sume as in Example 4.
- The inhibitar was the sama as in Example 1,

= The crosslinking agent was s DMS-HMS copolymer which oontsined 22.5 % by
weight methy] hydride siloxane groups (Gelest),

‘Tha APEO-(-PDMS-APEO), used was prepared as follows:

Anhydrouy o, m-dially]l poly(ethylene oxide) (FEODIAL) which had a molar mass of
520 g/mol and which was prepared by sdapting the procedure disclosed in the
publication Mei-Hui, Yang, Laing-Jong, Li, and Tsang-Feng, Ho, Syathesis snd
Chanacterization of polymethylsiloxane/poly(cthylens glycol)moncmetiyl ether
copolymers, J. Ch, Colloid & Interface Soc. 3(17), 1994, 19-28 and a,0-
is(dimetiryl silyl kydrids) poly(dimethy] siloxans) (FDMSDIH, M, = 6000 g/mol)
were weighed into & 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 aliyl groups being 10 % greater then
that of hydride groups. Thms an o, 0-diallyl-end-blocked final prodoct was ensured,

In addition, toluene was weighed into the resction vessel in an amount of 45 % by
weight (7.2 g). The reaction mixtore was stirred over & magnetic stirring plate at

200 rpm, and dry oxygen was bubbled through the mixtore in order to prevent the
deactivation of the catalyst. The temperature of the reaction mixture was raissd to
60 °C. Thereafter the catalyst (Pt(0) divinyl tetramethyl disiloxane complex) was
added to the reaction solution through the septun, cantionsly one drop at the time.
The amomnt of platinum was 50 ppm, calculated from the reactants. The

polymerization was allowed to proceed for spproximately 6 &, wheresafler the
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complation of the polymerization was confirmed by IR (loss of the Si-H peak at
2130 exe’). For the removal of the tolnena by distillation, the tamperature was
raised to 65 °C and tha pressure was lowered to 5 mbar for a period of 30 min.

The amounts of the ingredients of the cemposition example were as follows:

= APRO-(-PMDS-APEQ), 54.68 % by weight
- Platinum catalyst 0.5 % by weight

- Croaslinking agent 4.7 % by weight

- Inhibitor 0.12 % by weight

3.0 grams of the APEO-(-PMDS-APEQ),, 0.0158 grams of the catalyst, 0.0038 g of
the mhibitor, snd 0.1489 g of the crosslinking agent were mixed together. Ths air
bubbles were removed from the mixture, and the mixture was crosslinked in a bot-
pross at 110 °C for 15 minutes and was cured at 110 °C for 15 mimites.

EXAMPLE )
Elastomer membrane prepared from composition type I

Ingredicats nsed for the elastoaner membrane:

- PEO-(FDMS-PEO),, where the amount of PEO was 5.0 % by weight and the vinyl
comntent way 0,04 mmol/g.

-mMMWmammmﬁemuhwez
- Dichlorobenzoyl peroxide (Perkndox PD50 8).

The PEO-(PDMS-PEO), nsed was prepared as fallows:

0.528 g of anhydrous a,0-diviny! sther poly(ethylens oxide) (PEODIVI) having a
molar mass of 240 g/mol wes weighed into a three-necked flask. 10 g of o0~

Ros4

B

V3l
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bis(dimethyl sityl hydride)poly(dimetiiyl sityl slloxane) (PDMSDIH) having a motar
mass of 6000 g/mol was weighed into the same vessal. The PDMSDIH contsined
hydride groups in an amount of 0.04 % by weight, and thns the smount of tydride
groups in 10 grems was 4 mmol and the emonnt of PEODIVI vixyl groups was

4.4 mmol. Sinoe the vinyl groups were present in oxcess (10 mol-%) in the reaction,
vinyl groups were obtained at both ends of the final product, a fact essential for the
subsequent crogslinking. In addition, to facilitate mixing and to prevent the reastion
from ocewrring to00 vigoronaly, taluene dried by distiliation was added to the

*resotion mixtare o that the proportion of tolnane was 30 % by weight (4.5 g). The

reaotion sofution was stirred over & magnetic stirring plate at 200 rpm, and dry

ing to metallic form end thus preventsd the deactivation of the catalyst. The resction
solution was heated to 50 °C, whereafter the catalyst (Pt(0) divimyl totramothryl
dislloxans complex) was added to the mixture fhrough the sepiwn, 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 svoided. 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™). After the
polymerizstion the reaction mixture was heated to 65 °C md the toluene was
removed by vacoum distillation (S mbar) in the course of 30 minutes.

The amounts of ingredients in the composition example were a3 follows:
- PEO-(PDMS-PEQ),, 4.9 % by weight

- gilice-filled DMS-VMS copolymer, 93.9 % by weight

- dichlorobenzoy! peroxide (Pegiadox PD30 S), 1.2 % by weight

0.5 g of PEO-(PDMS-PEO), wnd 9.5 g of s DMS-VMS copolymer containing a
filler were mixed together. 0.12 g of the peroxide catalyst was mixed with tha
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homogeneous blend, and the biend was hardened st s temperatare of +115 *C and a
pressure of 200 bar for 5 minutes and was cured at +150 °C for 2 hours.

EXAMPLE 10
Elastomer membrane prepared from composition typa J
Ingredients used for the proparation of the elastomer:

() 10 - PDMS-PEO graft copolymer the same as in Example 6
3 = Dichlorobenzoyl peroxide Periadox PD30 S

[ The amounts of the ingredients in the composition example were sa follows:

n 15 - PDMS-FEO graft copolymer 98.8 % by weight
n - Dichlsrobenzoyl peroxide Perkadox PDSO 8 1.2 % by weight

0 10 grams of the PDMS-PEO graft copolymer snd 0.12 grams of Peskadox PDS0 S
were mixed together. The blend was hardened at a temperature of +115 °C and a
20 preasure of 200 bar for 5 minutes and was cured at +130 *°C for 2 hours.

The following Examples 11 to 15 demonstrats different devices for the rolease of

~ matrixes and membranes. Elastomers of different composition types (A~ C, E and
@ 25 @) and poly-({dimethylsiloxane-oo-vinyimethylsiloxane) with or without silica filler
were used in these preparations. '
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EXAMPLE 11
The implants deseribed in this Exemple 85 well as in Bxampls 13 consist of three

parts: & core with the drug in a polymer matyix, 8 membrang covering the core md
silicone adhesive ead-caps.

8) Autiprogestin containing implant based on the new slastomer composition

Thia implant contuins two different elastomer composition types (B and E) and and
poly(dimethylsiloxsne-co-vinyimefhylsiloxane).

Membrane:

26 parts of elastomner composition type B, 71 parts of silica-filled
poly(dimethyisiloxme-co-vinyimethylsiloxane), 10 ppen P-catalyst (of the reaction
spedu), BMpmofmhmm(eﬁynﬂwdohmnmdmzmofpnly-

mill, The mwixture was extruded to a tabo-like form with a wall thicimess of 0.2 mm
and onred by heat

Core:

29 parts of elastomer composition typs E, 29 parts of poly(dimethylsiloxane-co~
vinylmethylsiloxane), 10 ppm Pi-catalyst (of the reaction species), 0.02 purts of
inhibitor (echrynyl cyclohexanol) and appeox. 2.4 parts of paly(bydrogenmothyl-
siloxane-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 8 PTFE-coated stainless steel mold, which was beated at
+115° C for 30 minutes. The cores were removed, cooled and cut to desired length

(3 mm).
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Propantion of the implant:

The membrane tubes (length 50 mm) were swelled with oyclohexane and the cores
5 were inserted. Cyclohexane was allowed to evaporate and ends were closed with a

silicone adhesive. After 24 hours the ends were cot to give 2 mm end-caps.

b) Astiprogestis contalning implant based on the new elastomar compasitica

:g 10  This implant was the same a3 that described in s) sbove excegt that the length of the
- core was 13 mm.
N
- E ¢) Antiprogestin containing kmplant based on the vse of PDMS
m
N 15 Membrane:
nu
E,.! The silicons membrane corresponds to a commercial silica-filled
:g poly(dimethylsiloxanc) membrane and it was prepared as follows:

20 99 parts of silica-filled poly(dimethylsiloxane-co-vinylmethylsiloxane), lOppnPl;-
mlyn(dhmm)nd&ﬂmdmhﬁh(mmwm
croaslinker were mixed in 2 2-roll mill. The mixmre wag sxtroded to a tube-like

S form with & wall thickness of 0.2 mm and cured in a shookoven, The tube shaped

@ 25 membraus cut to 30 mm pleces.

Core:

59.3 parts of commercial poly-{dimethylsiloxans-co-virylmethylsiloxane), 0.4 parts
30 of poly-(hydrogeamethylsiloxane-co-dimethylsiloxane) crosslinker, 0.02 parts of
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ethyny! cyciohexanol inhibitor and 10 ppm Pt-catalyst (of the reaction species) in
vinyl-methyl-siloxane were mixod in 8 two-chamber mixer. 40 parts of the
antiprogestin demoted as componnd 4 in Table 2 below were added and the mixinre
was mixad in a two-chamber mixer. The mixtare was casted to a PTFE-coated
stainless steel mold, which was heated at +115° C for 30 minutes. The cores were
removed, cooled and out to desired length (5 oum).

Preparation of the implant:

The membrane tubes (length 50 mm) were swelled with cyclohexane end the cores
were inserted. Cyclohexane was allowed to cvaporate sand ends were closed with &
silicone adhesive. After 24 hours the ends were cut to give 2 mm end-caps.
EXAMPLE 12

The intranterine device (IUD) desoribed in this Example and in Examples 14 and 15
consists of three parts: a core with the drog in s polymer matrix, a membrane
cavering the core and & T-ghaped body of polycthylene onto which the core
surrounded by the membrane is applied.

a) Antiprogestin containing YUD based on the naw elastomer composition

The TUD coatains two diffezent clastomer compozition types (B, E) and poly-
(dimethylsiloxane-co-vinylmethylsiloxane).

Membrane:

The membrans was the same as in Example 11a.
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Core:

29 parts of elastomer composition type E, 29 part of poly(dimethylsiloxane-co-
vinyimathylsiloxsae), 10 ppm Pt-oatalyst (of the reaction specias), spprox. 0.02
parts of inhibisor (ethynyl cyslohexanol) and approx. 2.4 pats of poly-(hydrogen-
methylsiloxane-co-dimethylsiloxane) oroasiinker were mixed in a4 2-roll mill and 39
pacts of the antiprogestin denoted as compound 4 in Table 2 below were added. The
mixture was extroded to a tabe-ilee form with & wall thickness of 0.8 mm and cured
by heat. The cores were coaled and cut into desired length (19 mm).

Preparation of the TUD:

The membrans tabes (lemgth S0 mm) and the cores ware swelled with cyclohexms
and applied onto the polysthylene T-shaped body of the device. Cyclohexanc was
allowed 10 sveporate.

b) Antiprogestin contabeing TUD based on the usa of PFDMS

Mombrane:

The membrane was the same s described in Exampla 11 &) above.

Care:

£

100 perts of commercial paly-{dimethylsiloxane-co-vinyhmethylsiloxanc), 0.4 parts
of poly-(trydrogenmethylsiloxane-co-dimethylsiloxane) crosslinker, 0.02 parts of
ethynyl cyclohexanol ivhibitor and 0.06 perts of platinum catalyst in vinyl-methyl-
siloxane were mixed in & two-chamber mixer, 67 parts of the antiprogestin denoted
as compound 4 in Table 2 below were added and the mixture was mixed in & two-
chamber mixer, The mixture was casted to & PTFE-costed stainless steel mold,

"
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. which was heated st +115° C for 30 minutes. The cores were removed, cooled and
cut to desired length (19 mm).
UD:

The membrane tubes (length 50 nom) and the cores were swelled with cyclohexane
and spplisd onto the polyethylene T-shaped body of the device. Cydol:mm

allowed to evaporate.
'?; 10 EXAMPIEIDD
o
l% a) Antiprogestin containing implant based on the new elastomer composition
b
5}{ This {mplamt contwins two ditferent elastomer composition types (B and E) end and
;'_, 15  poly(dimethylsiloxgne-co-vinylmethylsiloxane).
H
o Membrane:
s
D

The mambrane was the sama as deseribed fn Exampls 11 ).
Core:

50 parts of elastomer composition type E, 50 parts of paly-(dimethylsiloxane-co-

~ vinylmefirytsiloxane), 10 ppm Pt-catalyst (of the reaction species), 0,02 parts of

25  inhibitor (cthymyl cyolohexanol) and spprox. 2.4 pacts of poly-(hydrogenmethyl-
siloxane-co-dimethylsiloxans) crosslinker were mixed in 8 2-roll mill. 67 parts of
the antiprogestin denoted as compound 1 in Table 2 below were added. The mixture
was casted to & PTFE-coated stainless stee] mold, which was hestod at'+113° C for
30 minntes, The cores were removed, cooled and cut to desired length (15 mm),
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Preparation of the implant:

- The membrane tubes (length 50 mm) were swelled with cyclobexams and the pores
were inserted. Cyclohoxane was allowed to evaporate and ends were closed with &
S silicone adhesive. After 24 honrs the ends were cut to give 2 mm end-caps.

b) Antiprogestin containing tmpiant based on the use of PDMS

Membrane:
'3 10
E The membrane was fhe same a8 in Exarmplo 11 o).
N
L
I Cors:
]
m
"l-'- 15 ldeumdﬂm{ww:&yhm).OApm
Il eﬁywlqdohmndhhﬁmndlﬂm?baﬂlyﬂ(ofﬁomm]h
:g vinylamethy}-siloxane were mixed in & two-chamber mixer. 67 parts of the

sntiprogestin denoted as compound 1 in Twble 2 below were added and the mixture

20 was mixed in a two-chzmber mixer. The mixturs was casted to 1 PTFE-coated
stainless steel mold, which was heated at+115° C for 30 mimutes, ‘The cores were
removed, coaled and cut to desired length (15 mm).

~ Preparation of the implant:
The membrane tubes (length 50 mm) were swelled with cyclohexane and the cores

wexe insected. Cyclohexane was allowed to evaporste snd ends were closed with »
silicone adhesive. After 24 hours the ends were cut to give 2 mm end-caps.
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' EXAMPLE 14

a) Antiprogestin containing TUD based on the new elastomer compoattion

The IUD contains two different elastoener composition types (B, E) and poly-
(dimethylsiloxans-co-vinylmethylstioxsns).

Membrane:
The membrane was the same as in Examples 11 a) end 12 0).

Core:

50 parts of elastomer composition type E, 50 parts of poly{dimethylsiloxans-co-
vinylmethylsiloxane), 10 ppm Pt-catalyst {of the reaction species), approx. 0.02
parts of inhibiter (etiynyl oyolobsxanol) and spprox. 2.4 parts of poly(hydrogen-
methylsiloxane-co-dimefirylsiloxsne) crosalinker were mixed in a 2-roll mill, and 67
parts.of the antiprogestin denoted as compound 1 in Table 2 below were added. Ths
mixture was extraded to s tube-like form with a wall thickness of 0.8 mm and cured
by heat. The cores were cooled and out into desired length (19 mm).

Preparation of the TUD:

The membrane tabes (length 50 mm) and the cores were swelled with cyclohexane
and applied onto the polycthylens T-shaped body of the device. Cyclohexane was
allowed to evaparaie.

b) Autipropestin containing YUD based on the use of PDMS

Membrane:

w ¥

I4©
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The membrane was the same as described in Example 11 ¢) above,
Core:

lmpundemuﬂply{dheﬁyhﬂwwm).04m

ww&mmwaumuﬂmmhw
siloxsne were mixed in a tvo-charnber mixer.67 parts of the antiprogestin denoted
a3 compound 1 in Table 2 below were added and the mixtare was mixed in & two-
chamber mixer. The mixture was castod to n FTFE-coated stainless steel mold,
which was beated at +115° C for 30 minutes. The cores were removed, coolad and
cut to desired length (19 ).

UD:

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

EXAMPLE 1J

) Antiprogestin coataining TUD based on the new elastomar compasition

The IUD is the same as that described in Example 14 o) except that the
antiprogestine is compomnd 2 in Table 2 below and ths length of the core 1S mm.
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b) Antiprogestin containing TUD based on the use of PDMS

The TUD 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.

Permestion tests using membranes of ths new elastomer composition

VIhumdﬂmthmmﬁmOmwmmdd
the above-mentionsd composition types A - J. Composition types A - B were tested
for the permeation rates of certain antiprogesting,

The assay spparatus described in the publication Yie W. Chien, Transdermal
Controlled Systemic Medications, Marcel Dekker Ino., New York and Basel 1987,
page 173, was used in the tests.

The drog fluxes (permeations) throngh membranes were measured with & two-
compartment diffusion cell at 37 °C (Side-Bi-Side™ diffusion cell, Crown Glass
Company). The apparatus consisted of two concentric cells (doncr 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 circulsting bath and each compartment had a magnetic stirrer. A drog
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 szme volume of salvent. The
amount of the drug that permested 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.

In the tests described below, the permeation rates of two different drugs through a
0.4-mm-thick clastomer membrane were measured by using the assay apparstus
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deseribod sbove, The tables below show the effest of the concentration of PEO
groups (% by weight of the said compositions) on the permeation rxtes of the
different drags for clastomers prepared from diffrent composition types. The tables
show the relstive permeation as compared with a commercial crosslinked dimethyl

S  siloxane-vinyl methyl siloxane elastomer (M, approximately 400,000 g/mol)
containing a silica filler,

The comporads listed in Table 2 were subjeoted to this permeation test.

—
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Antiprogesting subjectod to permeation tosts:

compound! chemical name

no

1 4-[17p-methoxy-17a-(methoxymethyl)-3-oxnestra-4,9-dien-1 18-

yilbenzaldehyde-1-(E)-oxime
2 4-[17p-Methoxy-17a-(methoxymethyl)-3-oxosstre-4, 9-dien-11f-
yilbenzaldelryde-1-{O-(ethylamino)carbonyIjoxime

3 11-1178-Methaxy-17a-(methoxymethyl)-3-axoestra-4,9-diene~114-
E yiJbenaaldehyde-1(E)-[O-(cthylthio)carbonyl)-oxime] '
= 4 11p-(4-Acetyipheny?)-17p-hydroxy-17a-(1,1,2,2,2-pentafincroethyl)estrs-

- I'd 4,9-dien-3-one

b 5 Eatri-cn-3-one, 114 Aimeylanino)phenyl}-17-tydroxy-17-0-
i hydroxy-1-propenyl)<[11.bets., 17.beta., 17(Z)CT )
- | -Cramophimy) T yloay- s (movalory ey 1o
{a propenyl))-9,11-a~dihydro-4'H-aaphth {3",2°,1°:10,9,11estr-4-en-3-cne
3}
B s
R

Ramilts of the parmeation tests:

Compougd {:

10 Composition type PEO concentration ~ Relative

_ % by weight permaation

reference o 1

A 47 3.5

15 A s.1 13

L

uy
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% by weight

4.7
51
31
4.1
50
75
o8

PEO concentration
% by weight

PEO concentration
% by weight

4.7
3.1
4.1
5.0
75
9.8
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4.1
7.6
3.7
4.1
58
1135
173

16.4
21.6

Relative

4.1
6.0
6.7
10.7
18.7
372

Mo
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Comgound &:
% by weight permeation
reference 0 |
A 4.7 29
A $3 595

The permestion tests performed show that an increasing concentration of PRO in the
messbrane intreased the the permestion rate for each composition type and for each
drug tested.

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

The release rate of the drug from the implane or IUD was measured in vitro a3
follows:

The implants or [UD:s were sttached into a stainless steel holder in vertical position
and the holders with the implants were placed into glass botties containing 75 m1 of
a dissolntion medium. The glass botties were shaked in shaking waterbath 100 ypm
at 37 *C. The dissalution medinm was withdrewn and replaced by s fresh
digsontion medium at predetermined tine intervals, and tha released drog was
malyged by HPLC, The concentration of the dissolntion medinm mnd the moment of
change (withdrawal and replacement) of medinm were celected so that sink-

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 oxids) groups in
the polysiloxane.

@o1s

147
\ue
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X will be appreciated that the methods of the prosent invention can be incorporated
in the form of a variety of embodiments, anly & fow of which are disclosed herein. It
will be apparent for the specialist in the field that other embodiments exist and do

5 not depart from the spirit of the invention. Thuy, the described embodiments are
filastrative and should not be construed as restriotive.
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CLAIMS

1. A device for the controllad release over » prolonged pexiod of time of & dmg
S baving antiprogestinic properties, said device comprising

- & ¢OTe Comapeising said drog,

= optionally & membrne encasing said core,

wherein said core and/or membrane is made of u silmmne-based elastomer

composition comprising at least one efastomer and poasibly & non-crosslinked

2 10  polymer, chamgtorized in that

:]: - the elastomer composition comprises poly(alkylens oxide) groups and that the
- ‘I'lq.l- : poly(alkylsne axids) groups are present in the elastomer or polymer as alkoxy-

;; terminated grafis of polysiloxaue units, or as blocks, the said grafts or blocks being

n Linked to the polysiloxane units by silicon-carbon bands, or ss & mixture of these

15 fooms

iy

lﬂ 2. The devioe acconding to claim 1, charscterizad in that the core is an elastomer

4 matrix, optionally made of the elastmer camposition as defined in claim 1.

20 3. 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.

4.mmmeLMMwhmw
25  composition the poly(aliylens oxidc) groups are poly(sthylene oxide) groups (PEO
groups).

5. The device according to claim 1, chatacterized in that the formula of the
polysiloxane groups is
30



@
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where some of the substituents R’ and R” are
~fres groups which are same or different and which are & Jower alkyl gronp or a

5 phenyl group in which cass the ssid alkyl or phenyl group may be substitnted or
wnsubstituted, or alkoxyteominated poly (alkylene oxids ) groups having the formmia
Ry-O-(CHR-CHz-O)w-alk , where alk is « lower alky] group, suitsbly methyd, R is
hydrogen or lower alkyl, R; it a linear or branched Cz-Cq alkyleno snd m is 1...30,
~bonds formed from the hydrogen or alkenyl groups to other polymer chying in the

l'.'nl 10  eclastomeor and,

£ - optionally unrescted groups such as hrydrogen, vinyl or vinyl-terminated alkenyl,
] wd

1]

Jok - q is 1...3000.

j']

in

i'_. 15 6, The device according to claim S, charygterized in that the free R'and R’ groups
ﬁ are lowsr alkyl groups, prefershly methyl,

1)

:'g 7. The device acconding to claim 1, charycterized in that the poly(alkylene oxide)

groups are preseat in the elastomer in the form of poly(alkylens oxide) blocks
20  having the formula

“Ry-0-(CHRCH;0)oR¢- or
<CH,CHR; COO(CHRCH;0),COCHR CH;-

where R is hydrogen a lower alky! ar phenyl, R, is hydrogen or lower alkyl, R, and
R4 are ssme o different and are linear or branched C3-Cq alkylene snd m i 1...30.

8. The device according to claim 1, characterized in that the elastomer composition
30 is mads up of two elastomess interiaced one inside the other, in which case
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. ~ the firgt elastomer comprises poly(slkylens oxide) groups and that the
poly(alkylene oxide) groups are present in the said elastomer as alkoxy-terminated
= grafis of polysiioxane units, or as blocks in which case the said grafts or blocks are
linked to the polysiloxane vnits by silicon carbon bonds, or as a mixture of these
5 forrus, and that .

- the sccond elastomer it a siloxane-based elastomer.

9. The device according to claim 8, chgracterized in that the secomd elastomer is &
poly(dimethyl siloxans)-based elastomer which pogsibly comprises Puly(l;ky!m

lg 10 oxide) groups.

N

l"'} 10. The device accarding to olaim 9, characterized in that the possible poly(alkylene

:; oxide) groupa of the second poly{dimethyl siloxane)-bascd clastomer are present in

n the form of alkoxy-terminated grufts of poly(dimethy] siloxane) mnits, or as blocks

" 1S  in which case the said grafiy or blocks are linked to the poly{dimefiy! siloxanc)

{‘% units by silicon carbon bonds, or as & mixturs of thess forms.

N

- 11. The device according to claim 1, gharaterizod in that the elastomer composition
is a blend, which comprises

20 - asiloxanc based elastomer and
- & Jinear polysiloxene copalymer which comprises poly(alkylens oxide) groups in
which case the poly(aikylens oxide) groups are present in the said polymer as
alkoxy-terminated grafts of polysiloxans units, or as blocks in which case the said
6 grafts or blocks are linked to the polysiloxane units by silicon carbon bonds, arasn
25 mixture of thess forms,

12, The device according to claim 2, characterized in that the matrix is encased in 2
membrane.
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13. The device according to claim 12, charaoterized in that the matrix and the
membrane both are made of an clastomer composition comprising poly(alkylens
oxide) groups wherein the poly(aficylens oxide) groups ave preseat in the elastomer
or palymer as alkoxy-terminated grafts of polysiloxane uuits, or as blocks, the said

5 graits or blooks being linked to the polysiloxans units by silicon-carbon bonds or as
a mixture of these forms.

14. The devioe according to claim 1, characterized in that the device is an implant,
an intreuterine or intracervical device, an intravaginal device, or & transdermal

a 10 pach
£
:ﬁ'l 15, The device ascording to claim 1, gharacterized in that fhe sntiprogestinis &
s componnd is selocted from & group consisting of
a 11beta-{(4-Dimethylemino)phenyT]-17beta-ydroxy-L7alpha-(1-propinyl)et.S-
. 15  estradisn-3-one (mifepcistone);
fy 11beta-{(4-{Dimetiylemino)phenyl]- 1 Tbets-trydroxy-17aipha-(1-propinyl)-18-
n homoeatra-4,9-ditn-3-ons;
:g 11beta-{(4-(Dimethylamino)phemyl]-17beta-hydroxy-17alpha-(1-propinyl)-17s-
homoestre-4,9, 16-trien-3-ane;
20  1lbeta-{(4-Dimethylamino)phenyt]-17siphs-hydroxy-17beta-(3-hydroxypropyi)-
130-methyl-estra-4,9-dien-3-one (cunpristone);
@)1 1beta {(4-dimetiylarzino)phezyD]-1Tbeta-bydroxy-17alpha-(-hydroxy-1-
propenyl)estra-4,9-dien-3-one (lilopristone);

11beta-{4-Asetylphenyl)-17bota-trydroxy-17alpha-{1-propinyDestra-4,-dien-3-oue;
25 (Z)-11beta-(4-acetyiphenyl)-17bota-hydroxy-17alpha-(3-hydroxy-1-propenyljestra-

4 9-dien-3-one;

1 1beta-(4-Methoxyphenyl)-17beta-tydroxy-17alpha-cthynyi-4,9-estradion-3-one;

(Z)-11beta-{(4-Dimethylamino)phenyD)}-1Tbeta-ydromy-1 Talpha-(3-bhydroxy-1-

propenyl)estr-4-en-3-one;
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4{173-M=ﬂlﬂ¥-17¢{mmmﬁyl}3-m4,9-dim-np-ylmm
1(E}-oxitna;
4-{17p-Hydroxy-17o~(methoxymethyl)-3-oxoestrs-4,9-dien-11-yi[benzaldehydo-
1-(B)-oxime;
4[17-Methoxy-17a-(mothoxymethyl)-3-oxoestra-4,9-dien-11B-yTJbenzaldehyde-
1(B){O-(ethylamino)earbonyljoxime;
4-{17p-Mpathoxy-17a~(methaxymetryl)-3-oxoestra4,9-dien-118-yi[oenzaldehyde-
1-(E)-{O-{ethoxy)earbonylJoxime;
4-[17p-Methoxy-17a-(methoxymethyl)-3-oxoestra-4,9-dien-11p-yiJbenzaldetryde-
1(E){O-(ethylthio)carbonyl]joxime;
4-{17p-Methoxy-17a~(cthoxyraethyl)-3-oxoestra-4,9-dien-11B.yiJbenzaldelyde-1~
(EHO-(ethylthio)carbonyl]oxime;
4-{17B-Hydroxy-17a-(methoxymethyl)-3-oxoestra-4,9-dien-11p-yi[benzaldehyde-
1-(E}-{O-(n-propyithic)carbonyl]oxime;
(Z)-6"<(4-cyancphenyl)-5, 1 1a-dilrydro-17beta-bydroxy-17a-~[4-(1-0x0-3~
methyibutoxy)-1-batenyl}4 ‘H-naphthof3°,2°,1°:10,9,11]estr-4-en-3-one;
(Z)-6"~(4-cyanophenyl)-9, 11 a-dikydro-17beta-lydroxy-17a-[3-(1-0x0-3-
methylbutoxy)-1-propenyl}4 H-naphtho[3°,2",1°;10,9, 11]estra-4, 15-dien-3-ous;
(Z)-6'<{4-cyanophenyl)-9,110-dihrydro-17beta-hydroxy- 17a-(3-hydroxy-1-
propenyl)-4 H-naphtho[3°,2°,1°:10,9,11]cstra-4,15-dien-3-one;
(2)-6"-(3-pyridinyl)-9, 110-dilydro-17heta-hydroxy-17a~(3-hydroxy-1-propenyl)-
4’H-naphtho[3°,2",1°:10,9,11]estra-4,15-dien-3-one;
118+(4-acetylphenyl)-17B-hydroxy-17a-(1,1,2,2,2-pentsflucroethyl)estra-4,9-dien-
3-one;

6'(Acetyloxy)-9,11 a -dihydro-17p-hydroxy-17e~{1,1,2,2, 2-pentafinoroetiyl)-4'H-
naphth{3',2'110,9,11]estr-4-en-3-0ns;

9,11 a-Dilydro-17p-hydroxy-6'-(hydroxymethyl)-17a-(1, 1,2.2,2-pentafinoroethyl)-
4'H-naphth{3',2',1410,9,11]estr-4-en-3-0nz;

Qo %

192



Recaived: 12/22/90 O:17AM; asa 2 2741888 -> LYDONAOAOWN,LLP; Page 28
L + 22712 '00 EE 13:10 FAX 330 2 2741538 TURDN PAT.TSTO +- U3 LYDON

®/

J
i

i

|

»
[~

N
UL
0
o]

10

13

64
11beta~(4-Acctylphenyl)-19,24-dinor-17,23-epaxy-17alpha-chols -4,9,20-trien-3-
one,
11beta~(4-Methoxyphenyl)-19,24-dinor-17,23-epoxy-17alpha-chola-4,9,20-trien- 3-
one;

(2)-11betn, 19-{4-(3-Pyridiny{)-o-phenylenc)-17bota-hydroxy-17ce-{3-ydroxy-1-
propenyf}-4-androsten-3-one; '

(Z)-11beta, 19-[4-(4-Cyanophenyl-o-phenylens)}-17beta~hydroxy-17a-[3-hydroxy-
1-propenyl)-4-androsten-3-one;

.11beta-[4-(1-mathylethenyphenyl)-17a-hydroxy-17beta-(3-hydroxypropyl)-13a-

11bets-[4-(3-Furanyl)pheayl}-17a-hydroxy-17bets-(3-hydroxypropyl)-13a-estrs-
4,9-dien-3-one;
4',5"-Dikydro-11beta-{4-(dimethylamino)phenyl]-6beta-medrylspirofestra-4,9-dien-
17bets,2°(3 'H)-furan]-3-one;

4',5"-Dihydro-1 1beta-[4-{dimethylamino)phenyl]-7beta-methylspirofestra-4,9-dien-
17beta,2'(3H)-faran]-3-one;

4-bets, 1 7a-Dimethyl-17beta-hydroxy-3-oxo-4a, S-epoxy-Sc-androstan-2a-
carbonitrile;
Ta-{9-(4,4,5,5,5-Pentafinoropentyl)sulfinyljnonyl]estra-1,3,5(10)-trien-3,17bets-
diol;

3-{4-chloro-3-triflucromethylphenyl )-1-(4-iodobenzenesuiphonyl)-1,4,5,6-
tetrahydropyridazine;

(R,S) 3-{4-chloro-3-trifluoromethrylphenyl)-1-(4-iodobenzenesulpbonyl)-6-methyl-
1,4.5,6-tetrahydropyridazine;
3-(3,4-dichlorophenyl)~1-(3,5-dichlorobenzoyl)-1.4,5,6-tetrahydropyridezine;
3-(3,4-dichlorophenyl)-1-(2,5-dichlorobenzenesulphonyl)- 1,4,5,6-tetrabydro
pyridazine;
7.8-Dibromo-3,4-diazo-1,2,3, 10, 10s-hexahydro-3-{4-iodobenzenssulphonyl)-
phenanthrene; and
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7-Chloro-3,4-diazo-1,2,3,9,10, | Oe~hexahydro~3+(2,5-dichlorobenzemesulphony1)-
phenanthrens,

|k

I
.

iU

I
0
D

®



%

Regeived: 12/28/00 A:17AM; a5A R 741888 -* LYDONABROWN,LLP; PFage 28

« w2412 'S8 EKE

13:11 FAX 384 1 1741080 TURUN PAT.TSTO -+ U3 LYDON

ABSTRACT

This invention relstes to a device for the controlled reloase over a prolonged period
of time of a drug having ntiprogestinic properties, said device comprising

- & core comprising said drog,

- optionally a membrane encasing said core,

wherein said core and/or memnbrane is made of a slloxane-based clastomer
composition comprising at ieast one elastomier and possibly a noa-crosslinked
polymer. The device is charucterized in that

- the elastomer composition comprises poly(alkylens oxide) grovps and that the
poly(alkylene coride) gronps are present in the elastomer or polymer a3 alkoxy-
terminated grafts of polysiloxans emits, or as blocks, the said grefis or blocks being
linked to the polysiloxane units by silicon-carhon bonds, or as a mixture of these
forms.
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FIGURE 1
IN VITRO RELEASE OF A DRUG FROM AN
40 IMPLANT (EXAMPLE 11)
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FIGURE 2
IN VITRO RELEASE OF A DRUG FROM AN IUD
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(EXAMPLE 12)
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IMPLANT (EXAMPLE 13)
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- IN VITRO RELEASE OF A DRUG FROM AN
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: " FIGURE 4 :
IN VITRO RELEASE OF A DRUG FROM AN IUD
(EXAMPLE 14)
@ Du Oﬂnll:.mlﬂ-ﬂ
“fogag BOg
SemOogBfompg, —
EAPOMES, gl 18
type BoPDME

X e0. /1L °

iNveLia GOa/a8/3L peAFecesy

SRRTHLT T 20 IV YT-CT

{dTT NMONTENOGATT =<~ D9R194LE & 98

NOGXT 6O e+
o obuy

1



' Recsived: 12/22/00 B3 18AM; 388 £ 2741888 -> LYDONABROWN,.LLP; Pags ﬂﬂ.
o« G32/12 '90 KB 12:11 PAX 350 2 2741508 TORUN PAT.TSTO +++ TS LYDON o3 ‘«m

. | [

81 [
X i wm
- .
i ph
g t
3
s - | B N .
- ¥
m g <
I 95 o 0
m m . o ° mm
g8 . ;
| mw a ° m
@ |- j . |8
S " ls
5 §§ 3§ 838§8¢8$83:$8
Kepfd




Reglamentaria No. 21

~ v
T

Industria y Comercio

SUPERINTENDENCIA

2020
Bogoté, D.C.

Doctora
JIMENA ESCOBAR URIBE
Apoderada

REFERENCIA: Radicacién No. 00-91712

Tréamite 002
Evento 001
Actuacidn 430
Oficio No. 0880
Folios 001

Como resultado del examen de forma, reailzado con fundamento en el articulo 38 de la Decisldn
488 de la Comisién de la Comunidad Andina, se le comunica que:

- El interesado debe informar la direcclén del solicitants, debido 8 que en la solichud no aparece la misma.

(Art. 27-b, D 486/00).

DehsallegmmpadaldnwnmhenqusmhlaoaslﬂnddduachoaIapatenhohrmdopordlmnlu
al solicitante o a su causante (art. 26-k,Dec 486/2000).

En cumplimiento del articulo 39 de la Deciaién 488 de la Comisién de la Comunidad Andlﬁé. 88
le requiere para que dentro del tdrmino de dos (2) meses siguientes a la fecha de notificacion del
presente oficlo, complete los requisitos anteriormentas enunclados. En caso de no dar
cumplimiento al presents requerimiento, la solicitud se considerard abandonada y perderéd su
pralacion.

Notifiquese el presente oficio conforme a lo dispuesto en el articulo 8 de la Resolucién
enero del 2001.

Jofe de ig/Divisién de Nuevas Creaciones r‘i‘ Y pen, 2001
E! anterior requerimiento fue notificado por fijacion en lista de fecha

Se racuerda al ntersando qua dabe presantar, deniro de loa claciséls mesas sigulentes contados a partir da (s fecha de pressntacion
da Ia sollcitud cuys prioridad sa Jnvoca, cople de la misma cenificada por la sulcrkiad que la expidid y, en los casos en que haya lugar,
la iraduccién slmpie del capitulo relvindicatorio. El incumpiimiento de date piazn, acarreand la pérdida de 1a priordad invoceds.

Carrera 13 No. 27-00 Piscs 5, 7 )

(¢l

Conmutador: 382 0840

Fax 382 2695

E-mall: Info@sic.gov.co
Bogota, D.C., Colombia
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