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Comprobante de pago de la tasa.

Poderes, si fuere ¢ caso.

B Pruebas de los fundamentos de la oposicion.

O Documentos que acrediten el legitimo interes, si fuere el caso.

Documento que acredita la exislencia y representacion legal de las partes, cuando sean
personas juridicas.

\ Instrucciones para eldiligenciamients del presente formulario, verreverso dg esta pagina. y




Derecho de la Competencia, Propiedad

(o ptl mum Industrial v Comercio Exterior

Senora Jefe,
DIVISION DE NUEVAS CREACIONES

Superintendencia de Induseria y Comercio

E. S. D.

Referencia : Expediente N° 08 Q40107

Asunto : Oposicion a la solicitud de patente de Invencion  ticulada
“METODO PARA LA ANTICONCEPCION HORMONAL
PREVENTIVA BAJO DEMANDA”.

Solicitaute : BAYER SCHERING PHARMA AKTIENGESELLSCHAFT

Opositora : GYNOPHARM S.A.

/

Publicada en la Gaceta de la Propicdad Industrial
N° 604 del 29 de Mayo de ZOQ./

Yo, CIELO ANGELA PENA RODRIGU/EZ, abogada en’ejercicio, idendlicada como
aparece al pie de su tinma, con tarjeta profcsional No. 82701 del Consejo Superior de .
la Judicarura, en mi condicion de apoderada de la socicdad GYNVOPHARM S.AL
conformada hajo las leves de Ia Republica de Colombia y dosiciliada en 1a ciudad de
Barranquilla, Colombia, atentamente manificsto que estando dentro del término de ley
y por orden expresa de mi representada, presento oposicion a la concesion del tegistro
de la Patente de lovencion twlada “METODO PARA LA ANTICONCEPCION
HORMONAL PREVENTIVA BAJO DEMANDA ;,‘12'44'0 titular ez BAYER
SCHERING PHARMA AKTIENGESELLSCHAFT, y plo a Usted declarar fundada

esta oposicion y en consecuencia negar el registro de la patente solicitada.

Carrera L3N 11995, O0 104 Tel (ST 21312 13- 0205021 - Fax (5706 1219 79
E-nil: negoacias@optinnum<co.cant - ssww.opHinm-o.com

Bogatd Columbin



Derecho de la Competencia, Propiedad

Optl mum Industrial y Comercio Exterior

1. INTERES PARA ACTUAR d

Conforme a lo dispuesto en el articulo 42 de la Decision 486 de 2000 de la
CAN. estando dentro del términe estipulado por la ley, manitieste ¢l legitimo inrerés
de nuestra representada para oponerse al registro de la pawene de la referencia,
arendienda a que la solicirud pretendida no cumple con los requisitos dispuestos cn la
ley como se analizard mas adelante v de ser concedida afecraria direcramente la
comer(;ializac)m{ de algydos productos de mi represcntada, que conrienen, en
particular formas farmacéudca. Por lo fanto, solicito resperuosamente a ¢se Despacho
se sinva fener en cuenta la presente oposicion denero del tramite adminiserarivo que se

surte en esra Superintendencia.

2. FUNDAMENTOS DE HECHOS

2.1.  La solicitud objeto de la presente fue prescntada el 21 de abril de 2008
reivindicando prioridad bajo la solicirud DE200510050729 del 2005-10-19; y Tue
publicada en Colombia, en la Gacera de la Propicdad Industrial N® 604 del 29 de
Mayo de 2009, cuya publicacion inrerpacional corresponde a la WO2007045513
del 200704-26.

2.2.La solicirud colombiana 08 040107 objero de In presente oposicion, se refiere 2 un
método  de  anticoncepeion  hormonal  femenina  conwrolada bajo  demanda,
caracterizado porgue comprende administrar una preparacion Tarmacéutica quc
comprende al menos un progestogeno por via rransdérmica, bajo demanda v en

una sola ocasion, en anticipacion del encuenero sexual.

Carrera 13 Ne 119495 Q0 104 Tel (STD 2 131213202050 21 - Bax (ST G 1219 79
Eanail: negocios@uprintmio.com » whavaptimingco.com
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Derecho de 1a Competencia, Propiedad

Optl mum Industrial y Comercio Exterior

2.3.En primera instancia, se debe adverrit que las reivindicaciones se refieren a un
método de rraramiento ¥ no a una composicion farmacologica o a un mérado de
fabricacion medianre la cual se obtenga un producto tangible y segan Ia lepislacion,
decision 486 de la Comunidad Andina de Naciones, Articulo 14.- *Los Paises
Miembros otorgavdn patentes para las invenciones, sean de producto ¢ de procedimiento
{07, los usos no cstan contemplados como patentables; v, Articulo 20.- “No serdn
patentables (...) d) los métodos terapéuticos o quinirgicos para el tratamiento huwmano o
animal, asi como los méodos de diagnéstico aplicados .a los seres humanos o u animales”.
Solo seran patentables los productos o procedimientos. Por 1o ranto a luz de la
norma, dicha materia  referente al uso y a un método de tratamiento no seria
patentable.

2.4.Ahora bien, con base en el ardiculo 14 de ta Decisién 486 de la CAN consagra 1o
siguiente: “Los paises miembros otrgardn patentes para las invenciones, sean de producto o
procedimiento, en todus los campos de la tecnologia, siempre que sean nuevas, wngan nivel
inventivo y sean susceptibles de aplicacion industrial™. Asi las cosas, las invenciones
objero de patente debun ser nuevas y tener nivel inventivo. Bien, pues antes de la
fecha de prioridad de esta solicitud se encuentran los siguientes docuentos que

afecta ta patenrabilidad de la presente solicitud:

e DD1: EP1541137 publicada el 15 d¢ junio de 2005.

[A]
b}

Ademiz que la solicitud se refiere a un mécodo terapéutico que expresamente no s
objeto de p.ntcntc bajo la norma Colombiana, cimpoco s novedoso, dado gue el
documento D1, particularmente ¢n la descripeion revela un parche que comprende
una capa que conticne un medicamenro ral como gestodena y opcionalmente un
estrogeno (p.cj. ctinil estradiol) para ser administrado a una ujer, con niveles de

plasma de al menos 1.0 ng/ml de gestodenn, gue son aleanzados en condiciones

Careera 13 W 11995, QF 104 1ad (3T1) 21312 13- 62050 21 - Fax {ST1I6 1219 79
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cstables sin o necesidad de penetracion, aplicable para ser usado en la

contracepcion femenina. Asi las cosas, como lo evidencia diche documento D1, la

presente solicitud ampoco es novedosa pues lo revelado ya se encontraba en el

cstado de Ta técnica

2.6.En consecuencia v de acuerdo a lo descrito anteriormente, se deriva que Ia solicicud

2

tJ

()

colombiana 88 040107 no puede pretender un monapolio por patenre toda vez

que lo que pretende no cumple con dos de Tos tres requisitas necesarios para su

proteccion,

7.8ue por consiguicnre, respecto a la solicitud pretendida se tiene que:

-

T

3]

CARECE DE NOVEDAD: Segtin la decision 486 de la Comunidad Andina de

Naciones, Arriculo 16.- “Une invencion se considerard nueva cuando no estd
comprendida en el estado de la técnica. El estado de la téenica comprenderd tado lo que
hava sido accesible al piblico por una descripeion escrita w oral,  utilizacion,
comercializacion o cualquier otro medio antes de la fecha de presentacicn de la solicitid
de patente a, en su caso, de la priovidad reconocida.”. A ln fecha de prioridad, 19 de
octubre de 2005 va era conocido, pues como se demostro, era parre del arte
anterior con base en el documento D1, un méodo rerapéutico  para

contracepeion, sobre el cual busca prareccion en el capitulo reivindicarorio.

CARENCIA DE APLICACION INDUSTRIAL La Decision 486 de la CAN

consagra en st articulo 14 lo siguiente: “Los paises miembros otorgardn patentes
para las invenciones, sean de producto o procedimiento, en todos los campos de la
wenologia, siempre que sean nuevas, tengan nivel inventive ¥ sean suscepribles de
aplicacion industriel”. La presente solicitud carcee de aplicacion Industrial ya que

como se demostrd anteriormente, las cliusulas reclaman un método terapeéutico

Carrera 1IN 11095 OL 104 Tel (5710 213121362050 2) - Fax (STD 61219 79
F-enail: negocios@oprimum-<o.cant - wwwaptimun-co.com
Bogora Calombia
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Derecho de la Competencia, Propiedad

Optl mum Industrial y Comercio Exterior

v estos no son aplicables industrialmente porgue primero no se abticne un
producro o proceso; v segundo no s reproducible o reperible a cscala
industrial. Por lo manto, ¢l ohjeto de la presente invencion referido a los usos y

meétodos rerapéuticos, no cumplen con el requisito de la aplicacion industrial,

2.8.  Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no cs
objeto de patentabilidad pues es contrario a lo que dicta In Decision 486 de la
Comunidad Andina de Naciones, Articulo 14.- “Los Paises Miembros otorgardn
patentes para las invenciones, sean de producto o de procedimiento, en todos los campos de la
tecnelogia, siempre que sean nuevds, tengan nivel inventive y sean suscepribles de aplicacion
industrial.”. La solicirud pretendida no cumple con dos de los tres requisitos de

patentabilidad.

2.9.  Por rodo lo anterior, atentamente’solicito a usted que se sirva declarar fundada
Ia presente oposicién v negar el regisero Parente de invencion denominada
“METODO PARA LA ANTICONCEPCION HORMONAL PREVENTIVA
BAJO DEMANDA”, cuyo rinddar es BAYER SCHERING PHARMA
AKTIENGESELLSCHAFT, solicitud Colombiana que aparccio Pl.ll)li(‘,‘dd'd en a
Gaceta de a Propicdad lnc.]ustrial N° 604 del 29 de Mayo de 2009.

3. PRUEBAS
De contormidad con lo dispucsto por las normas vigenres, solicito a usred tener
como prieba en cste asunto los siguicntes:
o DI EPI541137 publicada el 15 de junio de 2005.

Carrera 13 Ne 11945, O 104 Tel (5T 2 13 1213 -6 2050 21 « Fax. (37116 12 19 79
Eenindl: negocios@opritnimo.com - www aprititneco.cnin
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O pti mum Industrial y Gomercio Exterior

4. FUNDAMENTO DE DERECHO
Fundamenro csta observacidn en bas normas legales siguientes:
4.1.  Numcral 1 del articulo 586 del Codige de Comercio.
4.2, Articulo 42 de la Decision 486 de la Comision del Acuerdo de Cartagena.
4.3.  Enlas demis normas concordantes.
5. ANEXOS
Para los efectos correspondicntes anexo al presente escrito los siguientes documentos:

1. Poder para actar en ¢l presentre.

2. Documento que acredita al representante legal de GYNOPHARM S.A.
3. Recibo de caja del respeciivo pago de easa.
4. Conpias de los documentos:

o DI EPI541137 publicada el 15 de junio de 2005.

Carrera 13N 11995 OF 104 7L (521) 21312 153-02050 21 - Fax. (57D 61219 7¢
F-mail NEgoCos@UPLEIWLINAD, GO - WIW . DPFII IO
Bozod Colombia



Derecho de la Competencia, Propiedad

0 pt| mum Industrial y Comercio Exterior
6. NOTIFICACIONES

Para efecros de notificaciones que por disposicion del articulo 530 del Decreto
01 de 1984 debe hacer su Despacho, informo que mi represenvada y la suscrim
recibitemos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas

en la Carrera 13 Ne 119.95, O, 104 de csra ciudad de Bogora.

Senor Superintendente,

CIELO ANGELA PET\’A RODR[GUE/
C.C. 51'940.252 de Bogota
T.P.A. 82701 del C.S. de la].

Carrera 13N 11995, OF 104 Tel (5T 213 12 13- 6205071 ~ Fax (ST1}6 1219 79
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CERTIFICADO NACIONAL

CAMARA DE (COMERCIO DE RARRANQUILLA

FECHA: 2009708725 HORA: 08:55:03
GPERACICN: 10pPD30825015 PAGINA: 1
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CERTIFICARDO DE EXISTENCIA Y REPRESENTECION LEGAL O DE INSCRIPCION DE
COCUMERTOS .
EL  SUSCRITO SECRETARTO DE LA CAMARA DB
FUNDAMENTCG EN LAS TNSCRIPCTONES DER REGIS
CERTIFICH
551 del 17 de Pic/bre de 199%7, |

COMERCIS DE BARRENQUITLLA, CON
TRO MERCANTIL: :

-
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o
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: Cue  por  Escritura Pablica

| otorgada en la Wotaria 3a. de Barranquilla, inscrito(as) en esta |

Cimara de Comercic, el 18 de Dicfbre.de 1997 bajo el No. 72,965 del

! libroc respectivo, fve constitydda lﬁ/ﬂé%iedad —————————————————————————

|  ancnima dencminada OYNOPHARM S.A. ¢ me e e

| CERTIFICA \

|  Que dicha socisdad  ha sido reformada por las siguientes escrituras

l ¥/ documentos privadss: '

| NMumero zaaa/mm/dd . Notaria. = No. Insc o Reg aaza/mm/ad
532 1299/03/25 Meteria 3a. de Barranquilla- 80,373 199¢/04/13

| R

| Que de acuerdo cén‘lafs) ritura(s) arriba citada(s), la sociedad

\ se rige pcr las siguientes disposicionas:

| DENOMIRACION 0 RAZON SOCTAL: . e ,

I CYHOPHARM S A ~-v-=—m- e —— e e —————— e mmm s

l DOMICILIO PRINMCIPAL: Earranguilla.

l MIT WNo: 302.006.273~4.

| MATRICULA MERCANTIL: 245,470.

! CERTIFTICA

; Direscocion para notificaciones judiciales:

l CR 49 C Mo 80 - 125 OF 312.

: De la viudad de Rarranguilla.

ERTIFI-CA
esc
i

o Y
L' :r"\

L E R T D B L
DURACTOYM: E1 términal/ﬁé duracion de la sociedad se £i30 hasta el

16 do Dic/bre de 2047.

l
I
i CERTIFICEA .
| OBJETD "SOCYEL: a)  La fabricacion de capsulas y otro productos simi- g
l lares a partir de materigles tales come gelatinas u otros de distin- ;
: ta nalbturaleza, que predan ser utilizados como envases o recipientes §
i de productos vy sustanclas guimicas, farmaceuticas y cosmetlcas, para i
| #HF CONTINUS *#* 5
*
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CERTIFICADO NACIONAL
CAMARA DE COMERCIO DE BARRANQUILLA
"FECHA: 2009/08/25 HORA: 08:55:03

OPERACION: 10PD30825015 PAGINA: 2
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uso y consume humano y veterinario. b) La investigacion, desarrollo
y fabricacion de toda clase de productos y sustancias quimicas, far-
maceuticas y cosmeticas para uso y consumo humano, animal y vegetal.

¢) La compra y venta de meterias primas , insumes y productos inter-
medios necesarios para los procesos de fabricacion de sustancias
qguimicas, farmaceuticas y cosmeticas, asi como la comercializacion
interna y externa de los productos terminados. d) La compra, venta,
importacion, exportacion vy distribucion de toda clase de elementos
instrumentales y equipos, medicos, quirurgicos, odontologicos y hos-
pitalarios para la salud humana y animal. e) Actuar como represen-
tante o© agente de personas . naturales v jurldlcas nacionales y ex-
tranjeras en la . realizacion de operaciones o transacciones relacio-
nadas con la industria farmaceutica y en eapec1al con cualesquiera
de las actividades descritas en los literales a), b), c) vy d) antes
transcritos. f) Prestar los servicios de asesoria y consultoria en
las areas administrativa, de mercadeo, analisis clinico, asistencia
tecnica, investigacion, costos y produccion exportaciones, importa-
ciones, ventas, TrTelacionadas c¢on iguales o similares actividades a
las que constituyén el objeto de GYNOPHARM S.A., asi como los de pu-
blicidad y promocion de productos quimicos, cosmeticos y farmaceuti-
cos para uso humano, &nimal o industrial. g) Adquirir, operar, admi-
nistrar y explotar, & cualquier titulo,empresas © establecimientos
dedicados a la investigacion, desarrollo, fabricacion o comerciali-
zacion de productos gquimicos, farmaceuticos, hospitalarios o cosme-
ticos. En desarrollo de su objeto principal, la sociedad podra to-
mar linteres social como accionista, socio o fundador de empresas que
tengan igual o similar objeto; comprar, vender, importar y exportar
maguinarias, insumos y repuestos requeridos para el desarrollo de
sus actividades; tomar dinerc en prestamo, financiar y garantizar las
operaciones comerciales que celebre con terceros relativas a su ob-
jeto; celebrar y ejecutar todo tipo de actos y contratos necesarios
para desarrollar sus operacioces; girar, aceptar, otorgar y protestar
todo tipo de titulos valores e instrumentos negociables; comprar,
vender y constituir gravamenes sobre bienes muebles e inmuebles; de-
signar representantes o apoderados en el pais y en el exterior y, en

*%x% CONTINUA **#
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general, realizar cualquier acto o negociod gque sea necesario o con-
te para el desarrollo de su objeto social y para la mejor pro-

Venien X
teccicn de  sus intereses ccrporativos o 1o de sus soCios.—-m--——-——-
CERTIFICA

CAFITEL Mro Accicones Valcr Accidn

Sw#**'!‘rt&‘*ﬁ-i'*_qr QOO’ GQD, ('[OO ok 'k'.k*.{':&i‘*'i‘**':‘:Q’ OOO, 000 *}:*‘kw*'ktkk‘k***#*i'**l,000

a
$?x").‘t'ki::‘."i*‘.‘:ﬂ‘2' 672’ 646' D(_'JO ‘W*’kt:‘.tt‘ktk*th’ﬁ";z’ 646 kk**ﬁ*‘k*t‘k*#'ﬁf‘k**l,000

Pagado
$+&wrwtkt*ﬁ2'6?2’646’000 *1**&fﬁ*ki*i*2!672,646 **f**************l,OOO

- . - \ g
- CERTIFLCHE .

ADMINISTRACION: Zeran funcicnes de la junta directiva, entre otras:

rutorizar cuvalguizy  acto o-/gontraﬁq_guya cuantia sea superior al
eguivalente en p2scs Colombisnos a cincue 4
tades Unidos de america (0S$50.000.00), liguidados a la tasa de cam-
bio vrepresentativa del' mercadd vigente el dia en que se surka la

aprobacion y para €najenar o gravar bhienes inmuebles y demas activos
fijes de la seciedadf kcualquiexa’qhg;sea la“Eughtia de 1a transac-—
cion. Las demas &ue'le-sean’éroﬁips ¥ no esten atribuidas a otro or-
gano  social v las que le cmrrespéndan en virtud de la ley. la socie-
dad teadre un Gerenta {Heneral, gulen ejercera la administracion y
representacion  legal de la sociedad y tendra las siguientes atribu-
cigras, entre otras: Ejercer la representacion legal de la sociedad
en btodos  los  actos ¥ contratos que se requieran para el desarrollc
del wobiete social, de cenformidad con lo previsto en las leyes y en
Llos presentes estatutos. Aprobar y celebrar en nombre de la sociedad
todo acto o contrato cuva cuantia seaz igual o inferior.al eguivalen-
te  en pescs Colombianos a cincuenta mil dolares de lcs Estados Uni-
dos  de  America (USS30.000.00), liquidados & la tasa de cambio repre-
sentativa del mercado vigente el dia en que se surta la aprobacion o
celsbracion del acto. Para enajenar, a cualquier titulo, bienes in-
mueblas de la socledad o constituir gravamenes sobre los mismos, de-
hera cobitener  la aprchacion de la junta directiva, cualquiera que sea
la cuantia de la transaccion; o las demas funciones que le ¢oxrres-
wrE CONTINIS *+*
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pondan como representante legal por disposicion de la ley, de estos
estatutos o de la junta directiva. El Gerente General tendra un su-
plente, designado por la junta directiva, quien lo reemplazara con
identicas facultades en sus faltas temporales, absolutas o meramente
acciedentales, sin que sea necesario para ello acreditar la ausencia
del principal . --———--=--———— e e e -
CERTIFICASRA
Que segun Acta Ne. 15 del 18 de Febrero de 2008 correspondiente a
la Asamblea de Accionistas en Bogota, de lz sociedad:
GYNOPHARM S. A ~—mmm e e e e e =
cuya parte pertinente se inscribié. &n esta Cémara de Comercio, el
25 de Febrero de 2008 bajo el No. 137,919 del libro respectivo, fueron
hechos los siguientes nombramientos:

CLASE: o0 JUNTA DIRECTIVA L

Principales ) )
1. Llobet Poal Manuel N o . CC.¥**x3%%14,670,196
2. Zanatta Reherman Leonardo Andres CC.*+*+**+2,760,271
3. Munoz Marroquin Diego 4 _ CC.****x+**7 688,292
4., Montealegre Gonzalez Andres Leonardo < CC,*r**v**79 850,262

Suplentes ' :
1. Agudelo Pelaez Luis Hernando CC.***+%%14 238 997
2. Aroca Almanza Arleth Ayelinaz CC.,**++x+4+36,718, 415
3. Penaranda Urbina Adriana Paola CC.*=*+**~53,120,683
4. tovar Vasquez Ruth CC . ***+**52 175,756

CERTIFICA
Que segun Acte No. 18 del 30 de Octubre de 2003 correspondiente a
la Junta Directiva en Barranquilla, de la sociedad: GYNOPHARM S.A.
cuya parte pertinente se inscribié en esta Cémara de Comercio, el
06 de Nov/bre de 2003 bajo el No. 107,783 del libro respectivo,
fueron hechos los siguientes nombramientos:
Cargo/Nombre Identificacién

Gerente General. d///
Palacios Aragon Luis Albert CE. *#x¥ivx++319, 788
CERTIFICA
Que segun Acta No. 49 del 03 de Marzo de 2008 correspondiente a la
*k* CONTINUA ***
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Junta Directive en Barranguilla, de 1la sociedad: GYNOPHARM S.A.
cuya parte pertinente se inscribidé en esta Camara de Ceomercic, el
11 de Marzo de 2008 bajoe el Mo, 138,342 del libro respective,
fuercn hechos los siguisentes nombramientos:

B

Cargo/dombre Identificacién
Suplente del Gezrente.
Mollajoll Centurion 2ndres Fernando CE.*#**+*xwx%x35] 283

CERTIEFICA

Que segin Acta HNo. 19 del 30 de abril de 2009 correspondiente a la
Asamblea de Accionistas en Barranquilla, de la sociedad: GYNQPHARM
§.A cuya parbe pertingnte.se inscrinid en esta Cémara de Comercio,

. Y r A D34 \
el 27 de Mayo dé 2003 bajo el Ho. 149,314 del libro respectivo,
1 .

fueren heches los signisntes nombramientos:
Cargo/liontrea S P B /  Tdentificacién
Reviscr Fiscal. - o .- ,
PENALOSA  AUDTTORES & ﬁSOC{*DGS S;Rg”‘ - Ni.*****830,095, 8635
S CERTIFICA L

Que por Documente P;ivado de 11 de Mayo de 2003, ctorgado en
Bogota per Pefialosa  Auditores & Asociados - 'S.A.  inscrito en esta |
Camara de Comercio, el 27"de‘Ma?o de-2009 bajo =1 Nrc 149,315 del
likro respective, fuercn hechos ios sigulentes nombramientos:

Cargo/tonbre Identificacidn
Degignado: Revizsor Fiscal Ppal
Padilla Romero Ivan Dario CC.*****%80,025,798 |
Nesignado: Revisor Fiscal 3Suplente |
Gomez Preciado Clara Judith CC.***xx%52 544,226

CERTIVFICH
gue segun Documento Privado de fecha 10 de Cctubre del 2.002, ins-
crito en este Camara de Comercio g1 22 de Noviembre del 2.000 bajo i
2]l No. 1.872 del likro repectivae, consta que €] senor RUBEN MINSKI \
GONTOVNIK C.C. tie. 7.463.982, actvando como Presidente y represen-
tankte legal de la =sociedad GYNOPHARM S.A., otorga Poder Especial,
Amplic v Svficienta a HKAREN JENNIFER FIGUEROA GARCIA C.C. No. 32.-
732.070, wpara gue en nombre y representacisn de la scciedad suscri-
ha todas las declaracicnes cambiarias a gue esta obligade GYNOPHARM
sk CONTINUA $*% ‘
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CERTIFICADO NACIONAL
CAMARA DE COMERCIO DE BARRANQUILLA
FECHA: 200%/08/25 HORA: 08:55:03

OPERACION: 10PD30825015 PAGINA: 6
IR RS FER AR ST EREREESEESEEE R EERELESEEREENASSEESEESEEREMEENFEESESEE LSS IR IR RN
S.A., en el giro normal de sus negocios y operaciones sociales.-----

CERTIFPFICR
Que sequn Documento Privado de fecha 10 de Octubre del 2.000, ins-
crito en esta Camara de Comercio el 12 de junio del 2.002, bajo el
2.164 del 1libro respectivo,consta que el senor JORGE CASTELLANOS
MARTINEZ, identificado con C.C.N0.19.460.089, actuvando como represen-
tante legal de la sociedad GYNOPHARM S.A, otorga Poder Especial Am-
plio y Suficiente a KAREN FIGUEROA GARCIA, identificada con la ce-
dula de ciuvdadania N0.32.732.070 de Barranguilla, mediante docu-
mento privado de octubre 10/2000, inscrito en 1la Camara de Comer-

cio de Barranquiila/bajo éLTNo.l.a?Z‘ del libro respectivo, para
que en represaentacion de GYNOFARM S.A, suscriba las declaracio-
nes cambiarias a los que esta obligada GYNOFARM S.A. en el giro
ordinario de sSus negocios y OPeraciones SOCLales,-----—m=-m=ceoeem

CERTIFICHSA
Que por Escritura- Piblica No. 2,104 del 28 de Mayo de 2009,
otorgada en la Notaria 1la. de Bégota cuva parte pertinente se
inscribid en esta Cémara de Comercio, £l 02 de Julio de 2009 bajo
el No. 3,948 del libro respectiﬁo,—~—4 ————————————————————————————————
consta que el sefior LUIS ALBERTO PALACIOS ARRGON con CE No.319788,
en su calidad de Representante Legal de GYNOPHARM S.A., manifesto
que confiere poder general, amplio y suficiente a la Doctora --—----=-
CAROLINA MARIA ROMERO CERON, identificada con cedula de ciudadania
numero 52.352.190, para gque en nombre de la sociedad GYNQPHARM -----
5.A., promueva y defienda 1los intereses de la sociedad judicial y
extrajudicialmente, en toda especie de gestiones y actuaciones ante
las autooridades administrativas o jurisdiccionales en especial ----
para: &) Recibir notificaciones de cualesquiara tipo de actos ------
emanados de las autoridades administrativas o judiciales. b) -------
Presentar recursos por la via administrativa o judicial, renunciar
a terminos, desistir, conciliar, transiqgir y modificar. ¢) Elevar
peticiones y solicitar informacion a las autoridades ---------==-wu-
administrativas y jurisdiccionales. d) Presentar demandas ante las
autoridades administrativas vy judiciales.---—--=--mcrmmmmmcmemee
CERTIFICA
**x CONTINUA ***
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OPERACION: 10PD3082501% PAGINA: 7
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Que en esta Camara de Comercio no aparecen inscripoiones posteriores

de documentcs referentes a reforma, disolucidn, liquidacidén o

nombramientos de representantes legales de la expresada sociedad.
CERTIEPICA '

Gue 30 Wlrima Besnovacidén fue el: 31 da Marzo de 2009.

establecimiento se suministra en

contrates sujetos a registro, en

Lz anformacidn sobre

Certificados de
o

embargos  de

Matriculz, lia de

CERTIFL1CA

Que  los  actos de registro aqul certificados guedan en firme ciaco
dias hébiles despuss-de la cdrrespondiente .inscripgidn, siempre
que, dentro e di:bpr"térmiﬁﬁ} 1o S sean bbjgtbxde los recurscs de
reposicidn ante esta entidad, y/o de apelaci%n para ante la
Zuperintendencia de Industria y Comercio. o
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PODER ESPECIAL

Yo, LUIS PALACIOS ARAGON, mayor de edad y vecino de la ciudad de
Barranquilla (Colombia) identificado como aparece al pie de mi firma, quien en €l
presente documento a€tGa en calidad de Representante Legal de la sociedad
GYNOPHARM S.A. sociedad legalmente constituida y domiciliada en la ciudad
de Barranquilla (Colombia), por el presente documento otorgo a la doctora
CIELO ANGELA PENA RODRIGUEZ, abogada en ejercicio, identificg
como aparece al pie de su firma, con tarjeta profesional No. 82701 del C.S: de
la J., poder especial, amplio y suficiente, para formular oposiciones u
observaciones a la solicitud de patente No. 08 040.107, titulada “METODO
PARA LA ANTICONCEPCION HORMONAIL PREVENTIVA BAJO
DEMANDA”; cuyo tular esBAYER SCHERING/ P
Mﬂ‘lEN?»EéELLSC FT, publicada en la gaceta No. 604 del 29"de mayo
de 2009.

Nuestro apoderado queda facultado, de manera expresa, para realizar todo tipo
de actos necesarios para llevar a cabo el tramite de la oposicion, incluyendo, sin
limitacion, preparar y presentar solicitudes, hacer declaraciones, pagar tasas,
contribuciones e impuestos, recabar los titulos o certificados. Asimismo quedan
autorizados para impugnar administrativa ¥ judicialmente todo lo que fuere
resuelto en el expediente a que se hace expresa referencia en el presente poder,
con todas las facultades generales v especificas que fuera requerido para elia.

De la misma manera, ademas de las facultades que le confiere la naturaleza del
presente mandato, se encuentran facultados para recibir, desistir, transigir,
sustituir, y reasumir el presente poder, incoar acciones, interponer recursos v
demas facultades gonferidas porla ley.

Dado y Firmgdo ef Barranquilia (Colombia) a los 25 dias del mes de 8 _ de

CIELO ANGELA PENA RODRIGUEY
C.C. 51'940.252 de Bogota
T.P.A. 82701 del C.S. dela J.
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{21) Application number: 04078365.6

(22) Date o! filing: 10.12.2004
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(54) Transdermal delivery system of hormones without penetration enhancers

{57) The present invention relates to a palch com-
prising a drug-containing layer with low ¢ontent of hotr-
mones. such as gesledano, and optionally an estrogen e

N . ) . { Wowi 1 s, Woek )
{e.g. cthinyl estradiol). Upon administering the pat¢h to e ! \\\
a woman, plasma levels of al least 1.0 ng/mi of o
Geslodene is achieved at sleady state conditions with- a0 N
out the need of incorporating penelralion enhancers or | pa———

permealion enhancers in the drug-conlaining layer. Sat-
isfactorily plasma levels of the hormones is also
achieved throughou! a period of al least 1 week, making
the patch applicable for boing used in female contracep-
tion with the concept of administering the patch ones
weekdy.

Fig. 1

nnterd by Jouve, 75001 PARS (FRY
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Description
Field of invention

[6001] The present invention relatas to the field of pharmacouticat formulalion technigues. The invonlion provides a
low dosage pharmacoulical compositlon for transdermal dellvery oi at least anc hormona, preferably a progestin, such
as a gestodene, and optionally an estrogen, s¢ as to achieve plasma concentration profiles effective in inhiblting ovu-
lation in a waman.

Background

{0002} Transdermal delivery of estrogens and progestins {or providing contraceplion is a known concept {Sitruk-
Ware, Transdermal application of steroid hormaones for contruception, J Steroid Biochcm Molecu! Biol, Volume 53. p
247-251). However, estrogens and pregestins do generally poorly penetrate tho skin, for which reason it is common,
in ransdermatl systems, to incorporate agents with skin pencirating enhancing effect.
[0603) The tollowing documents describe 8 number of transdermal systems with a progestin and an estrogen presant
in the adhesive layer and whorein the need of panetration enhancers is emphasised:

WO 92/07590 daescribes compositions with penelration enhancerss for the iransdermal delivery of Gestodene and
an estrogen so as to achleve maximal plasma lovels of Gestodene of about 0.9 ng/mil.

WO §7/397443 relates to a transdermal sysiem containing between 30 to 60% of penctration enhancers so as to
deliver a contraceptively effective amount of an estrogen and a progoslin.

WO 01/37770 relates to transdermal syslems containing batween 10 to 60 % of penetration enhancers for delivery
of Ethinylestradiol and Levenorgestrel in contracepiively eflective amounts,

US 5,512,292 is direcled to compositions comprising a contraceptively effective amount of Gestodene and an
astrogan, such as Ethinylesiradiol, together with a suilable permeation enhancer. The amount ol the estragen co-
defivered Is Kepl at a constant and contraceptive effective rata while the amount of Gestogen cg-delivered varies
depending on the phase of the menstrual cycle.

[0004] [nUS 5,376,377 compurable studics between transdermal systems with and without penetration enhancers
are shown, The studies include an adhesiva layer made of ethylene vinyl acrylate and as the active ingredient,
Goslodene and an estrogon (ethinylesiradiol). The study resulis indicate the need of incorporation penotration enhanc-
ers in the adhesiva layer o as to achiovo contraceptivo effective amounts. Maximal plasma levels of about 0.8 ng/mi
were achieved.

[0005] Finally, WO 90/04397 also discloses examples of compositions for transdermal dalivery of geslodene, op-
tionally in combination with an estrogen, such as Ethinylestradiol, wherein the composition further may compriso a
penelration enhancer, such us 1,2-propandiol or isopropyimyristal. As adhesive layer is menticned a number of varlous
pclymers. Examples on polar polymers {polyacrylates and siliconas} in combination with a penetration enhancer are
speclfically disclosed. The resulling plasma levels of Gestodene at sleady stalo conditions were approx. 250 to 337
pgfml.

[0006] In addition lo penetration enhancers, it is also suggested to add solubliising agents or the fike to the drug-
containing layer in order to increase the amounl of dissolved drug or to add agents inhibiting the crystaliisation of the
drug in the layer.

{0007] For example, in US 6,521,250 is disclosod an adhesive layer that comprises a mixture of styrene-iseprene
block copolymer und a hydrogenatod resin acid or ils derivatives, the amount of the resin being of 55-92%. Such an
adhesive layer scems suitable for the ransdemmnal delivory of estradiol in combination with a pregestin in that such
systems have a preper adhesive contact with the skin for long-term applicalicn and prevent crystallisation of the hor-
mones.

[0008) US 5,904,931 relates to TTS systems containing in the drug-containing layer a stercid (such as Gesiodeng)
and dimethyl isosorbide. The latter enhances the solubility of the steroid in the drug-containing layer. The concentration
of the Gestodene in the drug-containing layer may vary from 1-40 % by woight cf the fayar and the drug-containing
layer may consist of adhesives such as polyacrylates, silicones, styrene-butadiena co-polymers and polyisabulylenes.
Eepecially, polar polymers, such as polyacrylates, are suitable.

[0009] DE 199 06 152 relates to & transdemal drug delivery sysiem in which Geslodene is embeddod in 8 polar
polymar, such as polyvinylpyrrolidone, methylceilulose, ethylceflulose, and hydroxypropylceliulose. previous o being
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added 1o an adhesive polymer, such as polyisobutylene. Thus, this transdermal drug delivory systom is a twophase
system and the drug-containing layer is nol transparent because of the conlent of the polar polymers, which upon
oxposure to water will result in the presence of milky-white spots. The amount of Gastodeno in the diug-containing
layer is 5.1 % by welght of the drug-containing layor,

[0010] fn WO 02/45701 it is emphasised thal the addition of A rosin csler in an amount up to 25% by weight to an
adhesive layer may sufficiently suppress crystel formation of active agents such as for example hormones. The adhe-
sive layer may include all non-toxic natural and synthetic polymers known and which are suitable for use in transdermal
systems, for example polyacrylaies, polysiloxanes, polyisobutylenes, styrene block copolymers and the like. Particu-
larly, polyacrylates are emphasised. The TTS system is suiteble for steroids (Gestodene), which may be incorporated
in \he adhcsive layar in an amount substantially at or near oi even above the satluration with respect fo their concen-
tration in the camier composilion rather than subslantially at subsaturation. Preferably, the amount of the steroidis from
aboul 0.1% to aboul 6% by weight, based on the dry weight of tho total carrler composition.

[0011] Unforunately, penetralion enhancers may adversely affect the skin such as initating the skin, which to same
exlend renders transdermal systems unacceplable for the user. Additionally, il is generally knewn that penetration
enhancers may negatively aflecl the stability of active substances rendesing long-ierm slorage probfemalic. Funhes-
moro, it is also recognised that tho viscosity is reduced by incomporation of penetration enhancers rasulting in the risk
of formation of dark rings along the edges of the paich,

[0012] Therefore, thercisa need fortransdermal systems without the above-mentioned drawbacks, such as ransder-
mal systems that do not require penetration enhancers for achieving therapeutically effective amounts of a steroidal
harmone, such as Gestodene,

[0013] Gostodene is a known orally active synthelic progestin with a progesterone-like profile of activity (soe, U.S.
Pat. No. 4,081,537). It is used as an oral contraceptive in combination with certain estrogens.

Summary of the Invention

[0014] This invention relates to campositions suitably formulatod for transdermal delivery of hormones, so 1hat con-
traceplively effective levels are achlevad without tho need of incorparating penetration enhancers in the hormone-
containing adhesive layer. The actual hommones are proforably storoidal hermones, such as progesting, such as a
Geslotene. which optionally may be used in combination with an estregen. Unlike the general knowledge in the an,
the present inventors have provided transdermal systems comprising a limited number of ingredients. For axample
penetration enhancars and or permeation enhancers are ne! required in order to achieve high reloase rate and ther-
apeutically effective plasma lavels.

[0015] The present invenlors have found that tho selection of a drug-containing layer that has a solubility {or the
steroidal hommone (e.g. Gestodena) is critical for tho successful achievement of therapoutically elleclive lovels of a
hormone in the blood. Example 2 herein shows the comparison of two Gestodene-containing layers with respect to
their release rato of Gestodene. Itis clearly demenstrated that a drug-containing layor of a polar polymer (paolyacrylate)
requires a concentratien of Gestedenc of 3.9 % by weight of Lhis layer to achieve ihe desired high releaso rate. Sur-
prisingly, and in contradiction t¢ whal has previously been known, the samo high release rate can be achieved with a
concentration of 1.8 % by weight of Gestodene in a drug-containing layer comprising a less polar polymor, such as
pelylsobutylene, even without the use of a penetration enhancor, Also in-vivo studies have revealed thal drug-coniaining
layers containing tho maora non-polar type of polymer such as the pofyisobutylene in preference e the polyacrylales
are better in terms of achieving high plasma AUC (Example 4)

[0016] Thus, the present inventors have found, unlike what could be expected, that the use of drug-containing layers
preferably centaining a apolar polymer, such as polyisobutylenes, and characterised by having a limited solubility with
respect 1o Gestodene of no more than 3% by weight have a high release rate of Gestodene despite the actual load of
Geslodene in the drug-containing layer is low. This is clearly an advantago over tho previousiy known T7'S systems in
terms of decreasing the risk of skin irritation, decreasing the exposure of hormene to the user and 1o the anvironment.
[0017] A furthor advantage is that the drug-containing layer is a monophasic syslem and contains the drug evenly
distributed lhroughout the layer. That is to sey that the drug-containing layer is homogenous. In absence of polar
polymers or cthor polar additives with 1endency to absorb water or 1o retain water, the drug-containing layer is trans-
parent. Thus, & transparent composition, wherein the skin can be visuglly inspected through the drug delivery system,
has been provided by the present invention. Transparency of a transdemal drug delivery system is a ¢lear advaniage
for the user because non-lransparent systems are visible and thus indicate sickness, which s not the litention with a
conlraceptive patch,

{0018} Accardingly, a first aspect of tha invention relates to compositions for transdesmal delivery of a steraidul hor-
mone, gréferably a progestin, such as Gestodonc or a derivative thercof {ester thereof}, and optionally an estrogen.
The composition comprises a drug-contalining layer comprising said homone and one or more pharmaceutically ac-
ceplable excipienis ar carriers, and the drug-containing layer having a solubility for said hormonas (such as Geslodene)
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of no more than 3% by weight of the drug-containing layer.

[0018) In a paricular aspect thereof, the inventlon relates to a composition comprising & progestin, such as
Gestodene or a derivative thereof, and a polymer in an amount of from aboul 15t 89 % by weight of the drug-containing
jayer. the polymer being selected from ihe group consisting of hydrocarbon polymers, polysiloxanes, poly-acrylates
and mixtures thereol that form a drug-containing layer having a solubility for Gestodene of no more than 3% by weight
of the drug-containing layer.

[0020] Inanother particular aspect thereof, the invonlion relales 1o composilions comprising a dreg-containing layer
consisting essentfally of A progestin such as Gestodene or a derivative thoreof, a polymor in an amount of from about
15to 99 % by weight of the drug-containing layor, a tackifier, such as a rosin ester in an amount of up 10 85% by weight,
such as in an amount in the range of 1-85% of the drug-containing layer, and optionally an ostrogen.

[0021] ina slifl particutar aspect, the invention relates to a composition for transdermal dolivery comprising a drug-
containing layer that comprises:

i) a progestin, preferatly a Gestoedene or derivalive thereol, such as an ester thereof: and
ii) 8 potymer seleclod from the group consisting of polyisobutylenos, pelybulenes, polyisoprenes, polystyrenes,
styrene isoprono styrone block polymaers, styrene butadione styrene block polymers and mixlures thereof.

[0022]) A still pariicular aspect of the invention relates to a transparent compasilion for transdermal delivery, tho
compositicn comprises a drug-conlaining layer thal comprises a progestin, preferably a Gestodene or derivative theraof
{such as an ester thereof) and the drug-containing layer has a solubllity for Gestodene of no more than 3% by weight
of the drug-containing layer.

[0023] it has surprisingly been found that relatively high plasma levels of Gestedene can be maintained for a pro-
longed pericd of lime by adminisiaring a Gestedonc formulated In a composition ol the invention. The plasma profile
ang plasma levels of Gestodene, as resulting from the administration of a Gestodene and aptionally an estrogen, are
effective in inhibiting the ovulation In a woman.

{0024} Therefore compasitions of the invention may be used for inhibiting ovulation or altematively for the treatment
of endometriosls, pre-menstrual syndrome, climacteric disorders, prevention of asteoporosis, requlating the menstruai
cycle or stabllising the monstrual cycle.

[0025) Thus, in still further aspects, the invenlion relales 1o the use of a composition &s described herein aptionally
in combination with an estrogen, for inhibitlon of ovulation in a female. Whan the compasition is singly administered,
then a plasma concentration-time curve ol Gestodens is achieved characterised by having plasma lovels of Gestodene
in a conceniration of at least 1.0 ng/ml, as dotermined st sterdy stale conditions, In association herewith, the Invention
refatas to a method for inhibiting ovulation in a female, such as a woman. The method comprises administering topically
10 the skin or mucosa an effective amount of Gestodene or a derivative thereof, optionally in combination with an
eslrogen, 8o as upon singly administering said Gestodone, then a plasma concentration-time curve of Gestodene is
achieved characterised by having plasma levels of Gestodene in a concentration of at feast 1.0 ng/ml, es delerminod
al steady slale conditions.

[0026] Finally, the invention relates to a kit comprising 1 to 11 desage units, such as 9 or 3 dosage units, dependent
on the length ol the treatmant period, formulated in a lorm for ransdormal delivery of Gestodene or a derivative lheraof,
such in a form of a composition as described herein. The dosage form comprising a drug-containing layer comprising
Gestodene and one or more phamaceutically acceptable excigients or carriers, whergin the drug-containing layer has
a solubilily with respect to Gestodene of no more than 3% by weight of the drug-containing layar.

Detailed Description

[0027] The invention provides compesitions for transdermal delivery of hormanes {transdermal tharapeutic syslem)
that upon iopical application 10 the skin or a 10 a mucosa results in therapeutically effective amounts, such as contra-
coptively cffective amounts of the hermones, aithough skin penoiration enhancers are not necessarily incorporated in
the drug-containing layer.

[0028] As used herein, the term “topical® or “topically” denoles the direct contacl of the composition with a surface
arca of a mammal including skin and mucosa,

{G029] Thetemm "mucosa” means any surface membrane on a mammal, which is not skin, such as a surlace present
in lthe buccal cavily, vagina, rectum, nose or eye. Thus, the mucsesa may be buccal, vaginal, rectal, nasal or uphthalmic
MuGosa.

[0030] The campositions ¢f tha Invention may be dasigned in several various application forms provided that ihe
composilion comprises a drug-containing fayer, which is adapted to bo placed near to or in direct contact wilk skin or
mucesa upon topically administering the compasition.

[0031] Therefore, In & preferred application form, the composition, 0.9. the transdermal therapeutic syslem, consisis
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essentiafly of

a) a backing layer;

b) at least ane drug-containing fayer comprising said hermone or a mixture of said hormones and one or more
pharmaceulically acceptsble ingredients; and

<) optionally a removablo roleasa liner or protective layer

[0032]) P:eferably, the backing layer, the drug-conteining tayer and the removabile release lincr {or protective layer)
are transpareni, which means that the skin is visible,

[0033] In case the drug-containing layer fails o oxhibil sufficicn! self-tackiness ta the skin or mucosa, it may be
provided with an additional layer of a pressure-sensitive adhesive layer or with A pressure-sensitive adhesive edgo or
ring so as {0 ensure adherence of the composition te the skin over the whole application period. The pressure-sensitive
adhesive layor may bo focated batwecen the drug-centaining layer and the skin and the adhesive ring may be located
around or at the edge of lhe drug-centaining layer. Gplionally, the composition may also additionally comprise one or
more membranes or adhesive iayers. For axemple, a membrane for controliing the release of the hormones can be
localed betweon the drug-containing layer and the pressure sensilive layer or between the drug-containing tayer and
the skin.

[C034) ‘Tho size of the drug-contalning layor Is selecied from a varlety of reasonable sizas. As used herein, a rea-
sonable size is moant to be a sufaco area of lrom about 5 to 20 cm?, preforably of from aboul 7 to 16 cm?2, most
preferably of from about 8 to 12 cm?, such as 10 cm?2. Notably, the surlace area is the area that is in contact with or in
closo preximity to the skin or mucosa.

[0035] According to the invention it is found thal a drug-containing (ayer with minimised solubility for the hormone
provides suflicient skin peneiration of & steroidal hormane. In tha present invention, the drug-containing layer is char-
actorised by defining its solubility for Gestodene. Notably, 1he skin penetration rate suffices without the need of incor-
peration of & skin penetralion enhancer. For example, it is surprisingly found that the skin penetration of a steroidal
hormane of the invention results in therapeuticelly effactive amoun!s of the steroidal hormone in the circulating blooad,
such as conlraceptively efleclive amounls of the hormone.

[0038} Accordingly, the inveniion telates in a first aspect to a composition for transdermal delivory of a sieroidal
harmone, such as a progestin, e.q. Goslodene or a derivative thereof. The composition comprises a drug-contalning
layer and ane or morc phamaceulically acceptable excipients or carrers and the drug-contgining layer has a solubllity
tor Gestodene of no more than 3% by weight of the drug-containing layer. The composilion may optionally comprise
an estrogen.

[0037] in somc embodiments theraof, the solubility of the drug-centaining layer for Gestodene is no more than 2.5
‘% by weighl of the drug-containing layer, preforably no more than 2.0 %, such as no more than 1.8%. In principle, the
solubility could be very low, but it is considered that the critical lavel with respect to the iowest tovel of said selubility
is about 0.1%, such as about 0.2%, 0.3%, 0.5%, 0.7%, 0.8%, 0.9% or 1% by weight of Geslodane in the drug-centaining
layer. It is generally considered thal the solubliity of the drug-conlaining layer for Geslodene is in the range between
about 0.1% and 3%, such as about 0.2% and3%, 0.4% and3%, 0.5% and3%, 0.8% and33 or 1% and3%. in further
embediments thereol, the upper limit in the range is not 3% by weight but lower, such as 2,5% 2.2% or 2.0%.

[0038] As used herein, the tern "a geslodene” is denoled ta mean Gestodene (13f-Ethyl-17a-ethynyl-17f-hydroxy-
4,15-gonadien-3-ona), a derivative therec! or a mixture thereof, such as mixtures of the derivatives or a mixture of
Gestodene &nd a derivative. The derlvalive may be & derivative of the 17p-hydroxy group, such as ether, cstor, acetal
or a phamacoulically acceptable sall thereof, For example an ester with 2 to 12 carbon atoms in the acyl mdical,
including alkancates with 2 to 8 carben aloms in the alkanoyl radical.

[0039] In preforably embodiments of the invontion, an estor of Gestodene is Gesiodene propionate, Gestodene
vaicrate, and/or Gostedone capranate, which aredescribed in US 5,858,3%4.

[0040] As mentioned, the inventors have found that a suitable drug-containing layer of the invention is ano that has
solubility jor the steroidal homene {e.g. Gestlodene) of na more than 3% by weighl of the drug-containing layer.
[0041) The phrase " solubllity fora sieroidal hormonae, such as " a solubility forGestodene, of no more than 3% by
weight of the drug-conlafning layer” is meant to characterise the quentily of the steroidal hormone, such as Gestodene
thal can dissolve in a particular drug-containing tayer yielding a visually ¢lear solution. The lerm (& solubility for) should
not be understocd as meaning the actual concentration of hormone, such as Gestodene, in the diug-conteining layer.
As described below, Lhe total concentration of honnane in the drug-containing leyer inay bo above or below 3% by
weight of the drug-containing fayer. Furthermors, the total concentration of hormone in the drug-containing layer may
give rise to a drug-containing layer comprising the hormone at saturated or sub-salurated levels.

[0042] In order to sclect drug-cantaining layers having the specilied solubility for @ hormone, such us Gestodene,
the following test may be carned outin arder to detormine whether the hermone is cormpletely dissolved andthe resulling
drug-containing layer is visually ¢lear.
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[0043]) One test method is to detemiine whether the hormane is completely dissolved in that solid particles cannot
be detected visually or by using & microscope having a magnificaiion of 25X.

[0044] Another method is to actually determine the the soiubility of the drug-containing layer for the hormone by the
foliowing method. The methed is basaed on the determination of the release rate constants of the hormone from a drug-
conlaining fayer comprising the hormone on compleicly dissolved form and from a drug-contalning layer with Ihe hor-
mane partially dissolved.

The methed includes the {ollowing sleps:

[0045] Firstly, identical drug-containing layers, bul with various, such as increasing, amounts of the hormone, are to
be manufaciured. As a rule, at least 3 of the various drug-containing layers shouid contain the hormone in a form
complelely dissolved in the drug-containing layer and &t least 3 drug-contalning layers should contain the homene as
partinily dissolved, e.g. with the hormone in the form of solid particles.

[0046] As concerning the manufacturing process, the following steps can be followed, Any cther method known in
the an o manufacture adhesive layers may also bo appropriate:

- The drug substance is dissolved or susponded in an agpropriate scivent.

- The polymor, optionally the tackifier and other excipients are dissolved in an appropriate sclvent.

- The Iwo solulions are combined while stiming, so as o gbtain a homageneous mixiure.

- The mixture is coated onlo a release liner in an appropriate thickness and dried under heal 1o evaporate the
solvents.

- The resufting laminate is covered with the backing foll.

Secondly, the releaso rate of the drug from the drug-conlaining layer is tested using lhe equipment and test
condilions given in the relevant soclion of the European Phamacopoeia (Ph.Eur. 2.9.4. Dissolution lest for
transdermal patches) or the United Stalos Pharmacopoeia (USP 26, <724> DRUG RELEASE, apparatus 5 (Paddle
over Disk).

- - A sample with a dofined area is cut from the drug-cantaining layer.

- After removal of the ra'easc liner ihe samplo is placed in a vessel (us described in the Pharmacopaeia mentioned
above) which is previously filled with an appropriate dissolution media equiibrated at 32 °C £ 0.5 *C. The diug-
contalning layer should be in conlact with the dissolution media. Samples of the dissolution media are 1aken at
pre-definod lime intervals and the amount of harmone dissolvod in the dissolution media is measured using HPLC
or other appropriate quantification methods, The dissolution media can be selecled frem those ensuring sink con-
ditions. For example, suitable disselution media are aquecus solutions containing up to 30% by weight of orgenic
solvents, such as ethanol, isopropano! and dioxane.

[0047) Thirdly. the refease rate of hormones from the two types of drug-containing layers is dotemiined as follows:

- the amount of hormone reicased per aren unit of each of tha drug-containing layer is calculatod from the dissolution
data menticned above and the spacific area of the drug-containing layer.

- the/ciease rale constant for each drug-contalning layer is detemnined as the stope obtained by the linear regression
apalysis of the at last three data peints on the amount of hormane per area unit versus the square root of time.

- The release-rale constant for each of the drug-containing fayers is plolied against the concentration of hormone
in the drug-containing layer. Linear regression analysis is then carried oul separately for the drug-containing layers
with complotely dissolved hormone and for drug-containing layers with partially dissolved hormone, i.e. with solid
particles ol hormone present, The two regression lines wili cross each othor at a poinl The concentration of the
hormone that can be read al the cross point of the two regression lines denotes the "solubility” of the hormone in
lhe drug-cantaining layers.

[0048) Theterm"drug-containing layor' is meant to denoto that part of the transdermal compasition or systemwharein
the stercidal hormone is present. The drug-containing layer can be in semi-selid or solid form and comprises the
hormone formutated directly in the layer. The hormene of the invention may be dispersed, parlly dispersed, parlly
dissolved or fully dissolved in it dependent on the concentration and the physico-chemical properties of the hormone.
The drug-containing layer is not meanl to be in the-form of a gel er a liquid. Inlentionally, the-drug-coniaining fuyer is
meant 10 be in direct contae! with the skin or mucosa. However, in some embodiments. there is an additional layer, &
so-called no-drug-containing layer, located belween the drug-containing layer and the skin or mucosa.

[0049} As sald, compositions according to the invontion do nol necessarily comprise a skin penetration enhancer.
Thus, in some embodiments of the invention, the drug-containing layer exclude the presence of a skin penetration rate
enhancer, which means that the drug-containing layer conslsts csscntially of ingredients not including a skin penetration
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rate enhancer. This means thal for axample less than 2%, such as fess than 1%, prefergbly less than 0.5%, such as
less than 0.2%, such as less than 0.1% by welgh! of the drug-containing layer is composed of a skin penetration
enhancer.

[0050] According te the present invention, the solection of the propar drug-containing layer effecis the skin penetra-
tion. The proper drug-containing layer is preferably made of & polymer or mixtures of polymers. The polymers may
have adhesive properties or may be withoul noticoable adhesive properties, In somae embodimonts, the drug-containing
layer is 1 so-called pressure sensitive adhesive layer.

[0051] In principle any mixiure of polymers resulting in the said sofubility for Geslodeno may bo applied. Thus, in
one embodiment of the invention the drug-conlaining layer comprises at least one polymer that may have adhesive
properties or nol. Typicalty, such polymers are biolegically acceptable lipophilic polymers of the types of a hydrocarbon
polymer, a polysiloxane, a pely-acrylate, or mixturas thereof. Preferably, the polymers may be solected from those
hydrocarbon polymers, polysifoxanes and/or poly-acrylates thal form a drug-containing layer having a solubility forG-
estodena, of no more than 3% by weight of the drug-containing layor.

[0052] Tho amount of the polymer is {o some extent a ¢ritical parameler. The proper amount may depend on the
actual type of polyiner and the steroidal hommone in use. n general, tha amount of the polymer is at least 1% by weight
of the drug-containing layer, such as at least 5%, 10%, 15% or 20%, However, prelorably, the pofymer is presant in
the drug-containing layer in an emount of at least 25%, 30%, 35%, 40%., 45%, 50%. 55%, 60°6, B5%. 70%, 75% or at
least BO% by welght of the drug-containing lsyer. In othor words, the polymer can be used in an amount of from about
110 89 % by weight of the drug-conigining layer, such as from aboul 5 10 99%, 10 10 99 %, 15 1o 99% or 20 10 99 %.
Prelerably, the polymer is present in the drug-containing layer in an amount ranging from atout 15 to 99%, such as
fromn about 15 o 90%, 15 to B5% or 15 to 80%, such as frorm about 20 to 85%, 20 1o 75%, such as from about 25 to
85 %, 25 10 75% by weight of the drug-conlalning layer.

{0053] This being said, a particular espect of the invenlion is directed to a composilion for ransdemmal delivery of a
siercidal hormone, such as a Geslodene or a derivative thereof, and aptionally an astrogen, the cornposition comprising
a drug-contalning Tayor that comprises

- &t least one steroide! harmone, such as a Gestodene or a derivative thereof and one or mare pharmaceutically
acceptable ingredionis or carriers;

- & polymer or a mixture of polymers, preferably in an amount of from about 15 1o 99 % by weight of the drug-
contalning layer,

wherein the polymer is being selecied irom the group consisting of hydrocarbon polymers, polysiloxanas, poly-acrylatées
and mixlures thereof that form a drug-containing tayer having a solubility with respecl 1o said steroidal hormone of no
mere than 3% by weight of the drug-containing layer.

[0034) As meniioned, it has been found that adhesive fayers comprising the more non-polar lypes of polymers, such
as the hydrocarban polymers, have been shown to be superior (o the polar type polymers, such as the polyacrylates
{Exemple 2). Therefore in & preferrod emboediment of the invention, the drug-containing layer comprises as the polymer
@ hydrocarbon polymor, which preferably may include polyisobutylenes, polybulenas, polyisoprenes. polystyrencs,
styrenc isoprene styrene block polymers, styrene butadiene styrene block polymers and/or mixiures thereof.

(0055] As mentioned above, in some embadiments of the invention, the drug-containing layer is adhesive. Prefer-
entially, the polymer of the drug-containing layer has suiteble adhesive properties so that no further sticky agent, such
as a lackifler is required. Whenever it is considored necessary to improva the adnesive strength of the drug-contalning
layer, the layer luither comprises & tackifier.

[0056] The term" tackifier" denotes an agent that improves the adhesive strongth of the adhasive layer to the skin
or Mmucasa,

(0057] Examples of tackiliers ure selected from hydracatbon resins, rosin resins and terpene resins. Examplas of
hydrecarbon resins are commercially avajlable under the tradename Escorez® from ExxonMobil; Rogelite®, Piccotao®
and Picco® from Eastman or Indopok® from 8P. Examples of rosin esters suilable for ransdermal sys'ems according
1o the present invention include esters of hydrogenated wocod rosin 6.g. pentaerythsitol ester of hydrogenated wood
rosin, esters of partially hydrogenated wooed rosin e.q. pentaerythnitol esters of partially hydrogenated wood rosin,
esters of wood rosin, esters of modificd wood resin, oslers of partiaily dimednized rosin, esters of 1all oif rosin, esters of
dimerzed rosin, and similar rosins, and combinations and mixturas thereof, Such rosin eslers are commercially avail-
able under the tradenames Forak®, Foralyn®, Pentalyn®, Permatyn@® and Staybelile®.

[0058) in a pretered embodiment of the invention, the drug-containing layer comprises & tackitier in the lormota a
rosin ester such as pentaerythritol ester,

{0059] {tis genermily considered that the tackifier can be present in any suilablo amount as long as the said critica)
solubility of the steroidal hormone in the drug-containing layer is not affoclod noticeable. Thus, a tackilier may be
presont in the drug-containing tayer in an amount of from about 0.1 to 85 %, such as 8.5% to 95%, such as 1% 1o 95%
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by weight of the drug-containing layer. That is to say that the tackifier can be present in en amount of from about 1%
10 85%, 110 759%, 11065 %. 11055 %, 110 50 %, 1 1o 45 %, 1 to 40 % or mare preferably of about 1 to 35 % such
as preferably 110 30 %, more prelerably 1 to 25%. Obviously, the amount of lackifier in the diug-containing layer may
be critical 1o the solubility of the steroidal hormone in the drug-containing fayer. Thus. in stilf other embedimants of the
invention, tha tackifier is present in the drug-containing layer in an amount of up to 35%, such as of up to 30%. More
prelerably, \the amount of fackifier is up te 25%. such as up to 20% or 15%, more preterably of up 10 10%, 7%. 5% by
weight of the drug-containing layer.

[00680] It follows that a furthor particular aspect of the invention relates to a composition for transdermal delivery of
Gestodene or an ester thereof, and optionally an asirogen, the composition comprising & drug-containing layer con-
sisting essentially of:

- &t least one steroidal hommone, such as & gestatene, and one or more pharmaceutically acceptablo Ingredient(s)
and/ar carrier(s) .

- a polymer or a mixture of polymers, preferably in an amount of from about 15 to 99 % by weignt of the drug-
contdining layer, the polymer is preforebly selected from the group consisting of hydracarbon polymers, palysi-
loxanas, poly-acrylates and mixtures thereo!, most preferably hydrocarbon polymers (polyisobutylenes, poly-
butenes, polyisoprenes, pclysiyrenes, styrene isoprene styrene black polymers, styrene buladiene styrene block
polymors andfor mixtures thereof). As mentioned the drug-containing layer has a solubility for Gestodene as men-
tioned above;and

- atackifier in an amount of up to B5% by welight of the drug-containing layer; and

- optionally an estrogen.

(0081} As beingsaid, the drug-containing laycr is to be composed of ingredients forming a layer wherein the solubility
criterion for Gestoteno is mel. Preforably, this criterion is met when tho drug-~containing layer is mainfy coamposed of
the hormones of the invention together with a polymer or a mixture of polymars and optionaily a tackifier.

[0062] in scme embodiments, it is found that a suitable polymaer of the invention is lipgphilic and essentially without
any presence of free hydrophilic groups. Thus, any sultable hydrocarbon polymer, polysiloxane of poly-acrylate is
sclected {rom Lthose polymers with a limited amount of funclienal groups in the side chains, such as froe hydrophilic
functional groups, such as carboxylic-, ester-, hydroxy-, amino-, amide, halogen- ar sulfo- groups. Theretoro, In some
ernbodiments, the polymer essentially excludes poly-acrytates, ol which some comprise free carboxylic andior hydroxyi
groups.

[0063] In preferred embodiments, the polymer is a hydrocarbon polymer, a poly-siloxane or a mixture of the two
types of polymers, As mentioned, the hydrocarbon type polymors aro of the non-polar type polymars essentially without
tree hydrophilic functional groups, such as carboxylic-, ester-, hydroxy-, amino-, amide, halogen- or sullo- groups in
the side chains. Therefore, in 8 most preferred embodiment, the polymer is a hydrocarbon polymer.

[00€4] A plethora of hydrocarbon polymers exist of both high molecular weight and low motecular weighl or mixtures
thereof.. Typically, the hydrocarbon polymers are in the form of polyisobutylenes, polybutenes, polyisoprenes, polysiy-
renes, styrene isoprane styrono block polymers, siyrene butadiene styrene block polymers or mixiures thereof. The
malecular weight of high molecular weight potymers (at least with respect ta polyiscbutylene) is usually within the range
of 500,600 to 2,000,000 Da, whereas that of low molecular weight is of range from about 20,000 ta 100,800 Da. Typically,
such polymers comprise a mixturo of high molecular weight potymers and low molecular wolght potymers wherein tho
amount of the low molecular weight palyisobutylene in the total mixtura is at least 50%.

[0085]) In preferred embodiments, the hydrocarbon polymer is a polyisobutylena, polybutene, polyisoprene. most
praterably polyisobutylene.

[0066] in somo embodiments of the invention the polymer excludes isoprene co-pofymers.

{0067] The poly-siloxanes are typically high molecular weight polydimethylsiloxanes with frec sitanal groups or end-
cappad silanol groups (Bio-PSA®).

{0068) Typical cxamples of paly-Acrylates, which as mentioned above may be excluded or used in minimal amounis
in somo embodiments, include polymers selected from homopolymers of acrylic esters, copolymers of two or more
lypes of acrylic ester units or copolymers of acrylic esters or other functional monomers, Acrylic esters includa, but are
no! limited to, buty! melhacrytate, pentyl melhacrylate, hexy! methacrylate, haply! methacrylate, ocly methacrylate,
nony) methacrylate, decyl methacryfate. For example ethylene/ethylacrylate copolymers, polymethacrylate pelymers
and polysilcxane-pelymethacrylate copolymers, As menlioned, functional monomers containing a hydrophilic functional
group may be excluded as & suitable polyrner, such as hydroxyelhyl methacryiate. hydroxypropyl methacrylate, elc,
and monomors comaining an emide group such as methacrylate, dimethylmethacrylamide.

[0069] Moreover, for the same renson polymers such as polyalkylenes (polyethylene, polyprapylene, ethylene/pro-
pylene copelymers, chierinated polyethylene, polytetrafiucroethylene), polyacetates (ethylenefviny! acetale copoty-
mers, vinyl chioride-vinyl acetale copolymor), polyvinylenes (polyvinylidene chloride, ethylene-vinyl alcohol copolymer,
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ethylene-vinyloxyethano! copolymer, polyvinylpyrrolidone} potycarbonates, cellulose polymers (methyi or athyl cellu-
lose derivatives, hydroxypropyl methyl cellulose and cellulose esters) may not be appropriale polymors according to
the invention and are to be excluded or at least usod in a restricted amount in seme embodiments of tho invention..
The exclusion does not however prevent the use ¢f such polymers in other layers or parts of the composition.
[0070] Funthermore, in some cmbodiments, the drug-containing layer does nol compriso, or at loast only comprise
a rosiricted amount cf, a hydrophilic polymer, such as crystaliisation inhibitors llke polyvinylpytrolidone, cellulose pol-
ymars, such as methyl or ethyl cellulose derivatives or hydroxypropyl methyl ceflulose, or mixtures thereol,

[0071] Also in some embodiments a solubiliser, such as dimethyl-isosorbide, is not present in the drug-containing
layer of at least only present in a restricted amount.

[0072] Bytheterm “rostricted amount” is meant thet the palymar or solubiliser in question is presentin a concentration
in the drug-conlaining tayer of less than 10%, such as less than 8, 5, 3, 2, 1, 0.5 or 0.2% by weight of the iayer.
[0073] As mantioned, It has becn possible o provide sufficient skin penetratlon of a steroidal hormene without in-
corporating a skin penetration enhancer and/or permeation enhancer. That is to say thal in interesting ombodiments
of the invention, a skin panetraticn enhancer and/or permeation enhancer is excluded in the drug-containing layer or
pregent in the drug-conlaining layer in a restricted amount, this amount being tess than 5%, such as less than 4%, 3%,
2%, 1%, 0.5%, or 0.2% by weight of the drug-containing layer.

{0074} The terms “skin penotration enhancers® and "permeation enhancers” are in the present invention meant o
be interchangeable terms and denotes compounds, which provide enhanced skin penetration/permeation 10 the active
drugs whon it is administored logether with the drugs to the skin of a user. Penetration/permeation enhancers in
ransdermal formulations will change the thermodynamic activity of the drug in the drug-containing layer, and thereby
lead to a positive or negative “push” effect. In addition, some penetration/permeation enhancers may conceivably
penetrate into the highly ordered intercellutar lipid structure of the stratum corneum and roduce its resistance by In-
creasing lipid acyl chain mobility, thus providing a "pull” effect.

[0075] Any skin penetrating/permeation enhancing effect of a substance may be recognised upan lesting jdentical
formulations with and without penetration enhancer, for example by using nude mouse skin or tha like. The skilled
parson Knows such lest methods.

(0076] Typical penetretion/permeation enhancers are includoed in the group of compound listed below:

- Alcohols, such as monchydric alcohols having about 2 to 10 carbon atams, such as ethyt, isopropyi, butyl, pentyl,
octanyi decanyl and/or benzyl alcohals; dihydric alcohols such &s 1,2-propanediol polyhydric alcahols such as
glycersin, sorbito! and/or polyethylens glycol; saluraled and unsaturated fatly alcohols with 8-18 carbon atoms,
such as capryl-, decyl-, lauryl-, 2-lauryl-, myristyl-, cety!-, slearyi-, oleyl, linoeyl- and finolenylaicohel,

- Fatty acids. such as saturated or unsaturated fatty aclds that may include 8-18 carbon atoms, for example, lauric
acid, myristic acid, stearic acid, oleic acld, linoleic acid, linolenacid and palmltic acid, triacelin, ascorbic acid, pan-
thenol, butylatod hydroxytoluene, tecophorol, tocopherol acetata, tocopheryl linoleate. Olher fatty acits include
but are not fimiled to valerian acid, capronic acid, capryl acid, pofargon acid, capdn acid, isovalerian acid. neo-
pentian acid, necheptan acid and/or isostagrin acid.

- Esters such as aliphatic esters ethyl acelate, lower {C1 - C4) alkyl ester of lactic acid, fatty acid esters of the
general formula CH, --{CH,),, --COOR, wharein n is a number from 8 to 18 and R is an alkyl residue of maximally
6 carbon atoms, such as fatty acid esters for example, those of {auric acid, myristic acid, stearic acid and palmitic
acid, e.g., the mathyt esters, ethyl eslers, propy! esters, isopropyl esters, buly! esters, sec-bulyl eslers, isobutyl
esters of these acids. or dicarboxylic acid diesters of the general formula R'OCQ(CH,),, COOR', whereinm is a
number from 4 to 8 and R' in each case means an alkyl residue of maximally 6 carbon atoms, such as propyl
oleate, doey! oleate, isopropy) palmitale, glyco! palmitate, glycol faurate, dodecy! myristale, isopropyl myristato
and glycol stearale, suitable dicarboxylic acid diestors are, lor example, the diiscpropy! adipate. diisoburyl adipate
and diisopropyi sabacaie.

- Ethers, such as polyethylonc glycol ethers of aliphatic alcohols {such as cetyl, lauryl, oley! and stearyl) including
polyoxycthylene (4) lauryl ethar, polyoxyathylene (2) oley! ether and potyoxyethylene {10) ofeyl ether.

- Alkanes, such as alkanes with chain lengihs of & to 17 carbon atoms,

- Amides such as dimethyi acelamide, dimathy! formamide, dimethyf lauramide, dimethyl! laurylamide and/or fatty
acid amides and thoirs derivalives.

Amides, such as amides with fong sliphatic chains, or aromatic aniides, urea and urea derivalives such as cyclic
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urea, dodecyl-urea, diphenyl-urea and /orallantoin.
- Amino acids.

- Amino acetates, such us desivatives of amino acetales such as dodecyl-N,N-dimethylaminoacetate and dedecyl-
2-methyl-2-(N,N-methylaminoacelate), decy!-2-{N,N-cimelhylamino)-propionat, decyl-2-{N,N-dimethylamino}-bu-
lyrat, octyl-2-{N N-dimethylamino)-propianat, and for docecy!-(N,N-dimethylamincphenylacetate.

-~ Azone derivatives such as 1-dodecylazacycloheplane-2-one derivatives, azacycloalkancre derivatives ancior
hexamethylenlauramid derivatives.

- Cyclodexirins such as alpha, beta, and gamma cyclodextsins.

- Glycerides, such as Monoglycorides, including glycerol manooleate, glycero! monalaurate and glycerol manglis
noleata, pelycthylene glycol-3-lauramide (PEG LR), polyethylene glycol monolaurate (PGML) glycercl manoaleate
(GMO), glyeerol monolincleaie and/or glycerol monolaurate (GML).

- Glycols such as ethylene glycol, diethylene glycol, or propylene glycol dipropylene glycol and/or irimethylenc glycal.

- Qils, such as mineral, vegetable, animal and fish fats and oils such as cotten seed, com, safflowor, olive and castor
oils, squalena, and/or lanclin.

- Polyols such as propylen glycal.

- Pyrrolidones such as 2-pymolidane, N-methyl- 2-pyrrolidene, dodecyl-pyrrolidone, 2-pyrrolidon-5-carboxylicacid,
N-hexyl-, N-lauryl-, 4-carboxy-, 4-carboxycarbon derivatives, 3-hydroxy-N-methyl-2-pymolidon, N-farnesyl-2-pyr-
rolidon, N-(2(decylthio)ethyl)-2-pyirolidone and/or N-{2-hydroxyethyl)-2-pyrrolidene.

- Sulfoxides such as sulfexide derivalives such as methyloctyl-sulfoxide, dimethylsulfoxide (DMSQO), hexyimathyl-
sulfoxide (hexyl-MSQ) andior decylmethyl-sulfoxide {decyl-MSC}.

- Surfece active agents such as calionic surfactants like cotyltimecihylammonium bromide, ccladecyltrimethylam-
moniumchloride, cetylpyridiniumenloride and/or equivalent cationic compounds, anionic surfactanis such as sul-
phate saits which include but are not limited to compounds such as sodium laury! sulphate and/or sodium dodecyl
sulphate. and non-lonic surfactanis such as esters of sorbitol and sorbitol anhydride which include but are not
limited 1o polysorbate, sorbitan-monopalmiate and/or sorbitan-polydleat.

- Terpenes, ketones and oxides.

[0077] Inaddition to the steroidal hormone, such as a progastin, the cne ormore polymers, the one or more teckifiers
and the oplional estrogen. the drug-centaining layer or other parts of the composition also contaln slabilisers, dyes,
pigments, inert fillers, anti-agoing agents, anti-oxidants, elasiomers, thermoplastics and other conventional campo-
nants of transdormal compositions thet are known in the arl. Praferably, tho composition, or at leasl the drug-containing
layer, does not comprise or dooes only comprise in a restricted amount {less than 1%. 0.8%, 0.5%, 0.2% ar 0.1 by
weight ag the drug-containing layer) pelyvinylpymalidone, methylcelivlose, ethyl cellulose, hydroxypropyl methylcelly-
lose, andfor dimethyl-isososbida.

[0078) i should be undersiood that compositions of the inventions are transparent or at least in very intaresting
embodiments trensparent, which means that tho skin can be visually inspected through the drug defivery syslem. That
is 1¢ say that the drug-containing layer is a monophasic sysiem in which the drug (here progestiny is completely dis-
solved in the drug-containing layer. The property as a monophasic systerm may be identified by mochanical stretching
of tho drug-containing layer by using a test method as described below.

[0G79] The drug-conlaining layer is further characterised by being homogenous. The term "homogenecus” is used
1o describe & monophasic system, whorein tho matrix is composod of one polymer phase. These systems can be
distinguished from multiphasic systems, which are composed of at least wo polymer phases. In mosi cases multiphasic
systems can be detacted visually by their cpaque appearance. The opagure agpearance is caused by the light difizaction
dua to differences In the ditfraction indox of tho polymer phases, Other meiheds 1o deleel monephasic syslems arc
microscapic or rheological methods or by mechanical streching thin polymer fitms, During mechanical sirotching the
thin polymar (ilm composed of multiphasic systems furns opague, as determined visually,
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[0080] Thus, in summary it should be understood that intaresting embodiments of the Invention inciude:
a drug-containing layar that comprises:

i) A progestin such as Geslogene or an oster thareof; and
li) a polymer salected from the group consisting of polyisobutylenes, polybutenes, polyisopranes, polystyrenes,
styrene Isoprene styrene block polymers, styrene butadiene styrene block polymers and mixtures thereof.

[0081] In further interesting embodiments thereof the drug-containing layer is characlerised by the following param-
elers, which may be presant as a single parameter or as mixturo of paramaters;

*  Thedrug-contafning layer has a solubility for Gesiodene 61 Ao more than 3% by weight of the drug-containing fayor;

+  The drug-containing laycr oxcludes dimethylisosarbide or conlains an amount of dimethylisosorbide of less than
0.5% by weight of tho layer; ‘

* The drug-containing layer excludes polyvinylpyrrolidone,methyiceliulose, ethylceliulose and/or hydroxypropylcel-
lulose or contains an amoun of less ihan 2% of polyvinylpyrrolidone, methyicellulase. athyfceliviose and/or hydrox-
ypropylcellutose by weight of the layer;

* Thedrug-conlaining laycr contains tho progestin (Gestodene or an ester thercol) completely dissolvedin thetayer;

+ The drug-containing leyer comprisas the Gestodene or an ester therea! in an amount of 0.5-3% by weight of the
drug-containing layer;

» The drug-containing \ayer is transparent;

*  The drug-containing layer is homogenous;

*  The drug-containing layer is monophasic;

+  The drug-containing layer excludes a skin penetration enhancer o contains an amount of less than 2% by weight
of the layer;

* The drug-containing fayor comprises seid pelymer in an amount of from about 15 to 99 % by weight of the layor;

*  The drug-containing layer comprises a tackifier, such as a rosin oster, in an amount of up to 85% by welght of the
drug-containing layaor;

(0082] As mentloned abovae, the composltions of the invention are characterised by delivering an effective contra-
ceptive amount of a steroidal hormone, such as a progestin, such as a gestodene, opticnally in combination with an
estrogen. In tho embodiment, wherein the progestin is Geslodene or a derivative thereol the composition may be
characterised by providing an in-vitro nude mouse skin permeation rate of Gestodene and/or a derivative thereof of at
loast 25 ug/cm2-24h. In othor terms, the composition may be characterisad by having a drug-containing layer dalivering
Gestodone and/or a derivative thereof in an amount of from about 40 1o 70 g per day.

[0083]) Not only Geslodene or a derivative thereof may be used as & drug in the composition of the invention. Other
progestins may be included in Ihe drug-contaming layor together with Gesiodena or in place of a gestodone, such as
dienogest, drospirenone, levornergestrol, cypreteronacelate, totrahydrodienagost, norethisicrone, nercthisleronace-
tate, desogestrel, 3-keto-desargestrel, norgestimate, lynesirenol, modroxy-progesieroneacetate, norgesiral, norethis-
teroneenanthaie, timegestone or alpha and beta-progesterone receptor ligands.

[0084] As mentioned, the compuasilion is effective in inhibiting avulation. In some instances, the compaosition further
comprises an astrogen. The estrogen may be Incomorated togother with the progestin in the same drug-containing
layor or be incorporaled in a separate drug-centaining layer free of \he progestin.

[0085] The term "estrogen” includes both Ihe natural 17p-eslradiol and the semi-syntholic estrogen dedvatives such
as esters of natural estrogen and 17-alkylated estrogons. Semisynthetic esters of natural estrogen Include for example
cstradiol-17-f-enanthate, estradiol-17-H-valcrate, estradiol-17-B-benzaate, estradioi-17-}-undocanoate, estradiol-
16.17-hemisuccinate or eslradioi-17-§-cypionate. Examples on 17-alkylated estrogens are Ethinylestradiol. Ethi-
nylestradliol-3-isopropylsuiphenale, quinestrol, mestranol or melbyl estradiol. The term “eslrogon” may also include a
non-steroidal compound having estrogen activity, such as diethyistilbostrol, dienestrol, clomifen, chlorotrianesene or
cyclofenil,

[0086]) In apreferred embodiment, the estrogen is Ethinyleslradiol.

[0087] To achieve the therapeutically effective amount of hermone in the blogd, the aclual concentration of the drug
in Ihe drug-conlaining layer may be adjusled. Generally speaking, the drug-containing layer should cantain seme: hot-
mone in oxcess of the amount of hormone o bo abscrbed for achieving the thorageuticalty effective amount of the
hormone. Nofmally. Ihis excess is small, such as the amount of hormone is less than 10 limes the desireditoquired
amount of hormone, greferably less than 5 fold, such as loss than 2 fold. For example, it is also considered impastant
1o {imit the amount of hormane so as to reduce Lhe overall expostro of hormone to the user. Appropriate concentrations
of a steroidal hormone, such as a progeatine, such as Geslodens or a derivailve Iherool, in the drug-containing tayor
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is therafore from about 0.5 1o 10% by weight of the drug-conlaining layer. in still mare profered embodimonts, the
concentration of said hormone is about 0.5 to 10%, such as fram about 0.75 10 5%. “As mentioned, the tolal concan-
tration of hormone, such as Gestodene may result in drug-containing layers comprising the hormane in saturated or
sub-saturaled love's. In a very interesling embodiment, the concentration of a sleroidal hormone, such as Gestodene
or a derivative thoreof, in the drug-containing layer is from aboul 1 to 3%, such as 110 2%.

10088) Likewise, in somo embodiments of the invention thal furthor comprise Bn estregen, the estrogen is present
in the drug-containing layer in an amount of from about 0.5 (o 10% by weighl of the adhesive layer, preferably of from
about 0.75 ta 5%, mare preferably of from about 1 1o 3%, such as 1 to 2%.

[0089] Moareover, the safd pragestin, such as Geslodene or a derivative thereol is in & mass ratio to said estrogen
in the rango of from about 4 (o 0.5, preferably 2 10 0.5 such as 1:1.

[0090] it has surprisingly been found that relatively high plasma levels of Gestodene can bo maintained for a pro-
longed poriod of time by administering Gestodene or a derivativo thereof formulated in a composition of tho Invention.
Also surprisingly, it is found that the plasma profile end plasma levels of Gestodene, as resulting from the adminisiratien
of Gestodene or A derivative thereof and oplionally an estrogen, are effective in inhibiling the ovulation in a woman.
[0091] Therefore, fuither aspects of the invantion relate 1o the use of a composition af the inventien , optionally in
combination with an estrogen, for the inhibition of ovulation in a femalo, such as a woman. When the medicament is
singly administered, then a plasma concentration-time curve of Gestodene is achloved characterised by having plasma
tevels of Geslodene in a concentration of at loast 1.0 ng/m!, as delermined at steady State canditicns. As follows, an
aspect of the inventicn relates o a method for inhibiting ovulation in a female, such as a woeman, comprising adminis-
laring topically 1o skin or mucosa an effective amoun! of Geslodone or a derivatlve thereof, optionally in combination
with an osirogen, s0 as upon singly administering said gestodene, then a plasma conceniration-lime curve of
Gestodene is achieved characiersed by having plasma lovels of Gestedene in a concentration of at least 1.0 ng/mt,
as determined at steady stato conditions.

[0092] Aliernalively, the uses and methods of the invention are for the treatment of other symptoms, disorders or
symptoms which are normally treated by administering a progestin, such as Gestodene or 4 denvative thereof or a
combination of a progestin and an estrogon.

[0093] Thcrefore, it should in genoral be undersiood that in some embodiments of the invention, the usos and meth-
ods are lor the reatment of endometriosis, pre-menshiual syndrome, climacleric disorders, regulaling monstrual cycle
and/or slabilising menstrual cycle.

[0094] For example, administering a pregestin without concurrent therapy with an estrogen can treal irrogular bleed-
ing and abnarmal bleeding. As used herein, the term “irregular bleading” chamacterises any ulerine bleeding, outside
the reguiar monthly menstrual periods of non-pregnant women. Uterine bleeding are irreguiar it menstrual cycles or
moenstrual periods aro too shert, too lang, too fraguent, too infrequent, or occur al inegular intervals which falls autside
the regular 26-30 days menstrual cycle. The menstrual period is ¢lassified as 0o long when being delayed with 15 to
50 days or more 10 the expecied onget of said bleeding. The tenm "abnormal bleeding” characlerises heavy bleeding
typically scaking through enough sanitary protection preducts to require changing mere than every one or lwo hours,
having a period that lasis over seven days. Abnomal blecding does not includo bleeding in women who have already
reached menopause, abnommal ulerine bleeding due lo side effects of estrogen roplacement therapy, abnommal bleed-
ing as a symptom of ulerine cancar, as a resuli of a consequaence of abnomal blood cleiting nomally, an inherited
bieeding disorder or because of & medical iliness that afiects levels of blood platclets,

(0095] Inother embodiments, the progestinis administered in compination with an estrogen, such as by administering
a madicament of the invention comprising the combination of a pragestin, such as Gestodene or a dorivative thoreo!,
and an eslrogen for the treaiment of climacleric disorders, such as symploms and diseases associaled with meno-
pause, such as hot flushes, swealing altacks, palpitations, sleep disorders, mood changes, nervousness, anxiely, poor
memory, toss of confidence, loss of {ibldo, poor concentration. diminished energy, diminished drive, rritability, urogenital
atrophy, atiophy of the breasts, cardiovascutar disease, changces in hair distribution, thickness of hait, changes in skin
condition and/or asleoporosis. Most notably Lhe trcatment is directed to hot flushes, swoaling attacks, palpilations,
slecp disorders. mood changes. nervousness, anxicly, urogenita! atrophy, atrophy of the breasts or for the prevention
or menagement ol osteoporosis,

[0096] n connection wilh treatment of climacterlc disorders, the estrogen may be selected from natural estrogens,
such as estradiol and esters thoreof, such as cstradiol valerate, estracdiol benzoate. Furthermore, nalura) esiregens
include estrone, estriol, estriol succinate and conjugated estrogens, including conjugaled equine estrogens such as
estrone suifate, 173-ostradiol sulale, 17u-estradiol sulfale, equifin suilate, 178.-dihydroequitin sulfate, 17a.dihy-
droequilin suliate, equilenin aulfate. 17B-dihydroequitenin sulfate and1 7a-dihydroequilenin sullate or mixtures theraol.
{00971 In somo embodiments of the invention, the plasma concentration-time curve of Gestodene at sleady slate
canditions is characteriscd by having plesma levels of Gestodene in A concentration of at least 1.5 ng/m), such gs at
feast 2.0 ng/mi or at lcast 2.5 ngiml. in cther interosting embodimonts, the plasma concentration-time curve of
Gestodene al steady state conditions is characierised by having plasma levols of Geslodene in the range of 3 to 8 ng/
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ml, preferably in the range ol 1.5 lo 6 ng/ml following the first 6 days after single administraticn of a composition of
Gestodene or a detivative thereo!, prelerably in the form of a composition of the inventicn.

[0098] in slill jurther embodimonts, the plasma concentration-time curvo of Gestodene al steady stalo conditions is
characterised by having maximal plasma levels of Gestodeno in the period of 18 to B0 hours following single admin-
istration of the medicamant ant/or having plasma lovels of Gestodene at steady state conditions in the period of § lo
7 days following single administration of the medicament in the ordor of at least 50% of the maximal plasma levels of
Gestodene oblained during the first 18 to 60 hours following administration.

[0099] The gestodene is preferably adminisiered repcatedly in cycles of 28 days such that within each cycle of 28
days, the gestodene/composition is administered with an interval of 7 days In a period of 21 days (3 weeks) followed
by no edministration of Gestodene or a derivative thereof for 7 days {one week). Thal is to say \hat the gestodenes
compesition is administered on day 1, B and 15 within each cycle of 28 days. Preferably, said day 1 may be the day
of the stan of menstruation, or any other sultabile day, such as the lirst, second, third, fourth. lifth or sixth day follewing
the day of start of menstruation. In anothor ombodiment, Ihe gestodene, optionally in combination wilk an estrogen,
is administered repeatedly in ¢ycles of 12 weeks such that within each cycle of 12 days. the gestedene/composition
is adminislered with an interval of 7 days in a continuous period of 11 weeks {oflowed by no administration of Gestodena
ot & dorivative thereof tor 7 days {ono week).

[0100] To improve the contraceptive efficacy and securlty, an ostrogen may be administered concormitantly with the
gestodene. The estrogen may be solected from the estrogens menlionod above.

[0101]) As may bo understood, the uses and methods of the invention include the application of Gestodene or &
derivalive thereof, which may be in the form of a composition as definad herein. Thus, the term "medicament” includes
a composition as defined herein. Furthormoroe, the term “madicament” is meant to include a kit of the invention.
[0102] In a stilt further aspect, the invention rolates to a kit comprising 1 fo 11 dosage units intended for a treatment
pariod of 12 wecks formulated In a form for transdermal defivery of a progestin, such as of Gestedene or a derivalive
thereof, said dosage units comprise a drug-containing layer comprising gestodene end one or more pharmaceutically
acceptable excipiants or carriers and the drug-containing layer has a solubility with respect lo sald gostodene of no
mere than 3% by woight of the drug-containing layor. The dosage unit may comprise a composition as described herein,
it is to be understood that (n one embodiment thereof, 11 dasage units are administered continucusly once weekly
during a period of 11 weeks followed by onc week of no administration of a dosage unit or administration of a placebo.
[0103] In othér embodiments, the kit is intended ior a treatment period of 12 weeks, but the kit comprises 110 8
dosage units. In one embadiment, 3-dosage units aro administered woekly for a period of 3 weeks, followed by one
wegk of no administration of a dosage unil or administration of a placebo. That is to say that the kit is inlended for a
treatment perlod of 4 weeks and the kit compiises 1-3 dosage units.

[0104] The dose of the progastin, such as of Geslodene or a derivaltive theraof in each dosage unit conresponds to
a dose sclected from a 6-day dose. 7-day dose, 8 day-dose, 14-day dose or 21-day dose. In one embodiment thereof,
each dosage unit comprises Gestodene or a derivalive thereof in a dose from about 0.5 (0 5 mg, prefarably 1 1o 3 mg,
more preferably 1510 2.5 mg.

[0105] 1tis further to be understoed lhat the kit may furthor comprise an estraogen as mentioned above. The estrogen
may bo combined together with the progestin, such as Geslodeno or a derivative thereof, in the sarme dasago unit or
provided in separale dosage units. The kit may for example furiher comprises 1 to 30 desage unils comprising an
estrogen and no gestedene. The estrogen may be in a dosage form formulated for ransdormal defivery, vaginal defivery
of tho like. Allernatively, the cstrogen may be in the form of dosage units formuiated for peroral defivery of an estrogen,
such as in the form of a tablet, pill, capsule, powder, pasie or granulos.

[0108] The compositions of the Invention may be fabricaied using procedures known in the art. One oxample is
included harein.

Figures

{0107] Figurc 1. Mean sorum lavels of Geslodene (GSD} during twa treatment cycles, week 1 and weck 3, respec-
tively. The legends aro as follows;

B cycle 1, week 1
2 cycle 2, week 4
A cycle 1, woek 2

A cycle 2, week 2
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Examples
Example 1
Manufacturing of a patch

[0108] A composition of the invention is prepared as follows.

{0109] In a first step 380 g of Gestodene, and optionally 180 g of Ethinylestradiol, is dissolved in an appropriate
solvent, such as 18,8 kg of dioxane. In a second siep, about §7 kg of a mixiure of polyisebulylene and rosin ester in
heptane {Arcare® MA 24A) is weighed off. The harmone solution of the first stap is transferred under stirring to the
polyrmer solution and stirring is continued until a homogeneous solution is achieved. The thus oblained drug-containing
solution is coated onto & release liner (such as FL 2000 75um PET 15; Fa Loparex) and dried under appropriate
conditians. The dried drug-containing layer is then laminated with a backing foillayer, such as Cotran®, 9720, 3M. The
thus obtained laminate is divided Into patches of the size of 10 em?2 and the resulting patch has the following composition:

Gestodene: 1.9mg
Opticnally Ethinylestradiel: 0.9mg
Potymer (In the form of polyisobutylene in combination with a tackifier e.g MA-24A®) | 97,2 mg
Release liner: 10 cm?
Backing layer: 16 cm?

[0110] In ancther oxamgle, the resulling patch is similar to the above-mentioned but the amount of Ethinylesiradiol
is 0.6 mg.

{n still another example, the resuliing patch is similar to the above-mentioned but the adhesive is Dura-tak®, 10711,
which is composed of a hydrocarbon polymer.

Example 2
Skin penetration rates of compositions with various polymers.

[0111] Six compositions (A-F) were manufactured with acrylate-vinylacetate polymers as the polymer in the drug-
contalning layer. Furthermore, composilion G was made using polyisobutylene as the pelymer in the drug-containing
layor, Tho manufacturing was performed according to the process as described in Example 1. None of the compaositions
comprises a skin penotration enhancer.

{0112] Each of Ihe compositions were tested in the in-vitro mouse skin permeation test. The test is performed using
skin preparations of nude meuse skin (HsdCpb: NMRI-nu) avaiiable trem Hartan Bloservice lor Science GmbH, Wal-
srode, Germany. The lest formulation is atiached on the outside of a skin specimen. Both are pleced into the permneation
celf with the inside in contact with the receptor madia. HEPES buffared aquecus solution is used as receplor media.
Sodium azide is added (0 prevent microbial growth. The receptor solution is maintained at 32°C. Samples are taken
from the receptor solution at defined time ntervals and the concantraticr: of Gesiodene {GSD) and Ethinylestradio
(EE) in the receptor media ware analysed by HPLC. The flux rate was then calculaled as the amount of drug released
per area and time unlt jug/em?'24h] using the calculated amounts of active substances.

[0113] Resulls on skin peneirstion rate in vitro:

Table 1.
Formulation | A B (v D E F G
GSD(%w | 1.9 33 24 42 1.9 3.8 1.9
W)
EE {% wiw) | 1.0 20 1.4 21 1.0 1.9 09
Polymer Acrylate - Acrylata - Acrylate - Acrylatg - Acrytate - Acrytate - PIB
vinylacetate | vinylacolato | vinylacetate | vinylacelate | vinylaceiate | vinylacelate | e.g.
¢.g.Dwotak | e.g.Duratak | e.g.Durotak | 0.9.BDurotak | e.g.Durotak | e.g. Durotek | MA-
387 2051 @ 387- 2051 | 387- 2825 387- 2825 B7- 2097 87- 2097 24A
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Table 1. (continueq)

Formulation | A B C D E F G

GS8D 14.8 32.8 12.6 14.3 13.5 16.7 30.9
pemeation
uglcm?’24h

EE 2.6 8.5 1.5 2.8 1.3 1.9 8.1
permeation

ug/em2'24h

[0114) The resulls indicale Ihat the pemmeation rate of Gestodene as well as of Ethinylestrudio! from composition G
{polyisobutylene) is superior to that from compositions A-F.

Example 3
Contraceptive effect and pharmacokinetic profile

[0115] The effect on ovulation inhibitlon, serum drug congentrations and salety of a patch of the invention was in-
vesligatod in a setected population of women., The study dasign was based on the requirements of the EMEA quideline
for ¢linical studies with contraceplive steroids (Commitee for Propristary Medicinal Products, CPMP/EWP 516/98).

Study design

[0118) The study has thice phasos; a pro-trestment phase including two washoul cycles and one additionat cycle
1o ensure that the selocled women were ovulatory. Finally, the second phase is a treatment phase of two cycles, which
was followed by & third phase consisting of one-cycle post-resirnent phase.

[0117] Women enrolled in the study wero roquired to be heallhy, non-pregnant, non-smoking, non-lactating female
volunicers aged belween 18 and 35 years, with a normal body mass indox of 18-26 kg/m? and a normal menstrugl
cycle length such as 28 days = 4 days. Cnly women with light skin were Included so that application sites could be
casily and uniformly assessed.

[0118] The test patch is a patch comprising a drug-containing layer of 0.9 mg Ethinylestradiol and 1.0 mg Gestodene
and Arcare MA-24A®, the drug containing layer has a size of 10 cm2. Arcare MA-24A® is & polyiscbutylone based
adhesive from Adhesive Rasearch.

[0119) During the sludy, biood was drawn for the determination ol endagenous hormoncs, such as estradiol, pro-
gesterone, follicle stimulating harmone, sex hormone binding proteino, Ethinylestradio!, Gestodene. Transvaginal ul-
trasound exarnination were carried oul {o ovaluate development of ovarian folliclo-like structures. Patch adhesion, skin
reactions &t the application site and the woman's general health status was assessed. Vuaginal bloeding was alsc
evaluated.

[0120] During the pre-treatment cycle nommal and spontaneous ovulation was astablished by assessment of serum
progosterone valuos in that only women with an ovuiatory pre-cycle and progesterone serum loveis higher than & nmol/
i were admitied to the treatment phase.

[0121) The treatrnent phase includes a period of two monstrual cycles. The first treatment in the first cyclo began
one day afler the volunteers starled monstruating in this cycle by application of a paich. A lotal of three test patches
were applied in intervals of 7 days bolwecn, such as application al days 1, B and 15 of lhe first cycle - cach at different
application sites- during oach trealment cycle. Each paich was worn for 7 days, then replaced with & new patch 1o
complete a total of 21 days of continuous use. This was followed by a 7-day treatment-free interval befere the next
treatment period starled with a total of threo patches applied, each appliod with an interval of 7 days. T tho palches
were lost or became more ihan 40% detachad, a new patch was applied.

[0122) Patches werc applied o the clean, dry intact and preferably hairless skin of ihe lower abdomen, below the
navel, starting with the right side In the first ireatment cycle, then ahemating sides.

Datermination of pharmacodynamic variables
[0123] The primary phamacodynamic variable is tho proportion of women with ovulation inhibited. tn accordance
with the so-called Hoogland method, cvulation requires Tollicular growih beyond 13 mm and subsequent ovarian np-

ture, pfus a serum progesteranc concentration > SnmoVl that concurs with the follicle rupture. As foliows, the owvilfation
is said lo bo inhibhed when the follicle is below 13 mm and the serum progesterone concenlration is befow Snmol/l at
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the time of follicle rupture,
Dotermination of pharmacokinelic variables

[0124) Pharmacokinelic paramelors such as area under the drug concentration time curve during the patch-wearing
period AUC g sgany Cnaxe tmax: @nd gecumulation factors within each cyclo, such as determined by the AUC g a1 Of
3rd palch/AUC- (g.4ggn) 0f 1stpatch within cycle 1 or 2, or accumulation factors between two cycles, such as AUC g 1¢5n)
of 3rd patch in cycle ZAUC g, g5, 0f 3rd patch in cycle 1. The AUC was calculated according lo the linear trapezoidal
rule.

[0125] Serum concentrations of the estrogen and progestin, including Ethinylestradiol and Gestodana, were deter-
mined throughout the study 10 assess the phamacokinetic characieristics of the paich. The sampling points were at
the day 18 of the iast pre-treaiment cycle and days 1, 2,3, 4,58,6,7,8,15, 16,17, 18,18, 20,21 and 22 of cycle 1 as
well as days 1 (belore application of new palch). 2. 3. 4,5, 6,7, 8,15, 16, 17, 18, 19, 20, 21 and 22 of ¢ycle 2.
[0128] The concentrations of Ethinylestradiol and Geslodone were dotermined by conveniional methads known in
the arl. Specifically, the concentretion of Ethinylestrudiol was determined by gas chremategraphy using mass spac-
trometry in the chemical ionisalion mode as the detection method following the extraction ol Ethinylestradiol from
acidified serum and consecutive derivatization. Gestodene concentrations were determined by radioimmunioassay
using a rabbit antiserum and 3H-labelled Gestodene. After incubation and centrifugation, the resultant precipitalc was
redissolved with NaOH. The assay has a lower limit of quantification of approx. 250 pg/ml.

Resulis

[0127]) The primary pharmacodynamic variable was the proportion of wemen with ovulation inhibliion.
[0128) Ovarian aclivity was suppressod effectively, i.e.;

No Ovarian Aclivity: | cycle 1: 78%, cycle 2: $6%.
Potential Activity: cycle 1: 15%, cycle 2: 22%.
Non-activo FLS: cycle 1. 4%, cycle 2: none;
Actlve FLS: cycle 1: 4%, cycle 2: 22%

[0129]) No cases of ovulation were found throughout the study. Ovulation inhibition, defined as a Heoglend score
lower than 6 (ovulation), was sufficient for all voluntaers In the per protoco) data set throughout tho study.

[0130] Progesterone concentrations were adequately supprossed below 2.5 nmoll in each of the treatment cycles.
Mean esiradiol levels in the blood was under 20 pg/ml on all days an which a patch was applied.

Pharmacokinelic results

{0131] In all predose samplas, Ethinylestradiol {EE} and Gestodene {GSD) serum concentrations were below the
limit of quantitation (LOQ: 10pg/mi for EE, 250pg/mi for GSD). After administering the study medicwtion, EE and GSD
sarum concentrations ware quantifiable fer at least 168 hours in ali subjocts. See results in Table 2 and 3 as well as
in figuro 1.

Table 2.
Mean phannacokinetic parametars of ethinyl estradiol (EE}
Pharmacokinatic paramcter Unit Cycle 1 Cycle 2
Week 1 | Week 3 | Week 1 | Weok 3
Cmax pa/mt 456 504 452 48.0
Tmax h 48 24 48 48
AUC(0-168h) ng x h/ml 5.3 6.1 51 5.8
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Table 3.

Meen pharmacokinatic parameters of gostadone {GSD)

Pharmacokinelic parameior | Unit

1

Cmax Cmax pg/mt
Trmax
AUC(O-168h)

h
ng x h/mi

Cycle 1 Cycle 2
Week 1 { Week 3 | Week 1 | Week 3
1564 3856 2219 4416
144 48 96 48
194 524 302 598

Example 4

Comparison of polyisobutylene adhesive and acrylic formulation in human.

[0132] Arandomized, crass-cver study lo determine the average daily delivery of Ethinylesiradic! (EE) and gestodene
(GSD) from three differen! ransdermal patch formulations (A-C) in healthy postmenopausal volunieers foliowing single
adminisiraiion was carried out. The alm was also to compare the transdermal applicalion with that of intravenous

injection.

The test formulations were as follows:

[0133)

10134] The study was carried out according te the following paramoters:
{0135] The patches were administered by single iransdormal administration with & 7-day weuring period per test.

17

Farmulation A {Polyiscbutylene)
No. | Name of ingredient Amount per 10 cm? Remark
patch
1 Elhinylestradiol 0.95 mg
Gestodene 1.9mg
Polylsobutylene Adhesive 97.15mg MA-24A
Formuiation B {Polyissbuiytene, 70% of Farmulatlon A)
No. | Name of ingredient Amount per 10 cm? Remark
patch
1 Ethinylestradiol 0.67 mg
Goslodene 1.33mg
Polyisobutylene Adhesive 98.00 mg MA-24A
Fomulation C (Acrylate)
No. | Name of Amount per 10 em? Remark
ingredient patch
1 Ethinylestradiol 0.67mg
2 Geslodene 1.33 mg
3 | Acrylic Adhesive 73.5mg Gelva® 7883
4 \sopropyi myrnistate 5.0 mg Parmeability enhancor
5 | Gopovidone 15.0 mg Crystalization inhibltor {Kollidon VA64, BASF, GermanyT

3
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One week of washoul was carried out after removal of palch at each test treatment. A doseo of 60pg EE and 75ug of

GS0O was administered iniravenousty once.

[0136] Blood sampling jor kinetic measuremenls was al 72 hours after intravenous administration and during a period
of 12 days alter transdermal administration as described in Example 3. Determination of bload levels of GSD and EE

werc carried out according to Example 3.

Results.

[0137] Tho maximum concentrations of gostodene are given in the following table indicating the difference of the
polyisobutylene formulations A and B and the acrylic formulation. The figure shows the time course of the gestodene

mean serum levels,

Parameter Formulgtion Formulation Formulation
A B [

Conay [PO/M: 2082 1955 1277

tnay (N): 168 144 156

AUC (0-7d): [n*ng/mL) 243 257 155

{0138] The resuits indicate that the drug delivery of Famulation C, which included a drug-containing layer of an
acrylate in combination with a penetration enhancer, is significantly lower than the drug delivery fram Formulations A

and B,

Example 5

[0139] Drug-containing layers coniaining 1.9 mg of Gestodene and 0.9 mg of Ethinylestradiol and compesed of
different mixturos of pofymers are shown (A to M),

18
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olymer Polymer B C D E F G
Erand name Chemical name
Foral BSE® ntaerythritol ester of 20.0
hydrogenated rosin
oral 105E® Glycerol ester of hydrogenated 20.0 30.0
rosin
©Oppanol 810 N/ Polyiscbutylene (MW about 57.2 | 57.2 67.2 | 55.2
SFN® A0.000 Daltons) |
Oppano! Bl Polyiscbutylene (MW about 62.2
SFN® 45.000) |
Oppanol B12 Polyisobutylene (MW about T 62.2 | 62.2
SFN® 55.000 dalton)
Oppanol B30 olyisobutylene (MW about
SFN® 200.000 dalton)
Oppanol B100  [Polyisobutylene (MW about 20,0 [ 20.0 | 12.0 | 12.0 [ 20.0 | 12.0 | 15.0
1.000.000 Dalton)
| ppancl B150 olyisobutylene (MW about
2.600.000 Dalton)
Indopol H300 ynthetic Polybutene (MW 10.0
bout 1.300 Dalton)
Indopol H1900  [Synthetic Polybutene (MW 230
about 2.500 Dalton)
Indopol H2100 [Synthetic Polybutene (Mw 23.0
labout 2.500 Daiton)
Escorez 5300 icyclic aliphatic petroleum 20.0
lhydrocarbon resin
Smelitc Ester [Ester of Hydrogenated Resin B
3E |
Staybelite Ester |glycerol ester of partially B
EJQ hydrogenated rosin
Kraton D1161NU [styrene-isoprene-styrene bloclﬁ
polymer

19
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polymer

Polymer Polymer H 1 2 K L M

[Brand name Chemical name

Foral 85E® Pentacrythritol ester of 10.0 '
hydrogenated rosin

Foral 10SE® Glycerol ester of hyd?ogenatedw 10.0 €5.0
rosin

Oppanol B10 N/ [Polyisobutylene (MW about | 67.2 | 67.2 75.7 [ 75.7

SFN® 40.000 Daltons)

Oppanol B11 Polyisobutytene (MW about 7

SFN® 45.060)

Oppanol B12 Polyisaobutytene (MW about | 57.2

SFN® 55.000 dalton)

Oppanol B30 Polyisobutylene (MW about 10.0 | 10.0 N

SEN® £00.000 dalton)

Oppanol 8100 Polyisobutylenc (MW about 10.0 | 10.0 | 15.0
1.000.000 Daiton)

Dppanol B150 Polyisobutylene (MW about 10.8 | 10.8
2.600.000 Dalton)

indopol H300 Synthetic Polybutene (MW
about 1.300 Dalton)

indopol H1900 Synthetic Polybutene (MW
pbout 2.500 Dalton)

Indopol H2100 Synthetic Polybutene (MW
about 2.500 Dalton)

scorez 5300 cyclic aliphatic petroleum

hydrocarbon rasin

Staybelite Ester |Ester of Hydrogenated Resin 10.8

3E

[Staybelite Ester |glycero! ester of partially 25.0 10.8

SE JQ hydrogenated rosin

Kraton D1161NU [styrene-isoprene-styrene block 32.2

Claims

1. A composition for lransdermal delivery comprising a drug-containing layer that comptises Gestodene or an aster
thercof and ane or mere phamaceutically acceptablo excipients or carriors, wherein the drug-containing fayer has

& sofubility for sald Geslodene of no moro than 3% by weight of the drug-containing layor.

2. The compasition according lo claim 1, whorein the one or more pharmaceutically acceplable carriers is &t least
one polymer selecied from the group consisting of polyizobutylenes, polybutencs, polyiseprenes, polystyrengs,

20
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styrene isoprene styrene block polymers, styrene butadiene styrene block polymers and mixiures thereof,

The composition according o any one of claims 1 io 2, wherein the drug-containing layer furthor comprises &
tackitier selected from the group consisting of hydrocarbon resins, rosin resins and tempene resins,

Tha composition according 1o claim 3, wherein the tackilier is a rosin ester.

The compaosition according o any one of proceding claims, wherein the Gestodene or an ester thereof) is com-
pletely dissolved in the fayer.

The compaosition according te any one of preceding claims, wherein the drug-containing layer comprises less than
2% by weight of polyvinylpymolidone, methylcellulose, ethylcellulose and hydroxypropylcellulese.

The composition according to any one of preceding claims, wherein the drug-containing iayer comprises less than
0.5% by weight of dimethylisoscrbide.

The composition according to any one of preceding claims, wherein the Gestodene or an aster thereof is in an
amount ranging betwcen 0.5 and 3% by weight of the drug-containing tayer.

The composition according to any one of preceding claims, wherein the drug-containing layer is transparent.

The comgosition according (o any one of preceding claims, wherein the drug-containing layer comprisos less than
2% by weight of & skin penelralion enhancer or a skin pormeation enhancer.

The composltion according to any ene of preceding claims, {urther comprising an estrogen.

The composition according to claim 11, wherein the estrogen is Ethinylesiradiol.

Use of a composition as definod by any one of cleims 1 to 12 for the inhibition of ovulatien in a femalo.

The use according to ¢laim 13, whorein the plasma concentration-time curve of Gestodene after singly adminis-
tration of the composition is characterised by having plasma levels of Gestodone in a concentration of at least
1.0 ng/mi, as delermined at steady state conditions.

The use according to claim 13, whereln the plasma conceniration-lime curve of Gestedene after singly adminis-
tratfen of the composition is characterised by having plasma levels of Gestodene in the range of 1 io 8 ng/ml,
preferably in the range of 1.5 te 6 ng/m! following the first 6 days after administering the composilion as a single
administration.

A kit compiising 1 to 11 dosage units intanded far a treatment period of 12 weeks formulated in a form for ransder-
maf delivery of Gestodene or an eslor thereof, sald dosuge unit comprises a composition as defined in any one of

claims 110 12,

The kit according 1o claim 16, wherein the kit is intended for a treatment period of 12 weeks and the Kit comprises
9 dosage units.

The kit according to claim 16, wherein the kit is intonded for a freatment poeriod of 4 weeks &nd tho kit comprises
4 dosage unils.

The kit according o any one of claims 16 to 18, wherein the gestodene is present in an effective dose cerresponding
to a dose selected from a 8-day dose, 7-day dose, 8 day-dose, 14-day dose or 21-day dose.

The kit according lo any one of claims 16 to 18, wherein each dosage unit comprises A Goslodene In a dose frem
aboul 0.5 to 5 mg, prelerably 1 to 3 mg. more preferably 1.5to 2.5 mg.

Tha kit uccording to any one of claims 16 to 18, whereln the dosage unit further comprises an estrogen.
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67 ABSTRACT

The present inventing provides a drilling systen for deilling
ailficld burchales or wellbores utilizing a drill string having
a drilling assembly conveyvd downhole by a tubing (usually
a drili pipe ur coilest 1ubing). The drilling assembly includes
a hottum hole assembly (BIIA) and a drill bit, The botious
hole assembly peelerably contains comuionly uscd
measurement-while-driliing scusars. The drill strng also
conwins a vasiety of sensors Tor detcrmining downhole
various propurties of the drilling fuid. Sensors are provided
10 derermine density, viscosity, flow rate, clarity,
compressibility, pressure and temperature of the drilling
fuid at vne or more downholy lacations, Chemical detection
sensors for detecting the presenor of gas (methane) and H.S
ure disposed in the drilling asscrmbly. Sensors for determiu-
iog Muid density, visoosity, pH, sokid cuntent, fluid clarity,
fluid compressibility, and a spectruscopy scusor are also
disposed in the BHA. Data fromn such sensors may is
processed downhole and/or at the surface. Corrective actions
are taken based upon the dowahole measurements at the
surface Which may require aliering the drilling fluid
vomposition, altering the drilling Muid pump rate or shuttiog
down the opcration o clesn wetibore. The drilling system
contains one or mote models, which may be stored io
memury dowphole ur at the swfuce. Jhese models e
utilized! by the downhole processor and the surface computer
to dotermine desired fluid paraieters for continued drilling.
The drilling system is dvoumic, in that the downbole fuid
sensor data is wtilized 1w updule models aud algorithms
ducing dritling ol the wellbore snd the updated models are
then ulilized fur continued drilling eperations.

64 Claims, 9 Druwing Sheets
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1

DRILLING SYSTEMS WI'TH SENSORS FOR
DETERMINING PROPENRTIES OF DRILLING
FL.UID DOWNHOLE

CROSS-REFERENCE 10 RELATED
APPLICATTON

‘Ihis application takes priority from U.S. patent applica-
tion Ser. No. 607/51.614 filcd on Jun. 27, 1997,

BACKGROUND OF THE INVENTION

1. Ficld of the lovention

‘This invention relates geaerally to drilling systems for
farming or drilling wellbores or borebioles for the production
of hydiocarbons from subsurface formations and more par-
ticularly to drilling systems uiitiving sepsors for deicnnining
downhole paramcters eelatimg 10 the Huid in the wellbore
during drilling of the wellbores. 'The measured fluid parat-
eters inclnde chemical propertics including chemical com-

position (gas, ptl, 118, eic.), physical properties including ©

density, viscosity, clarity, lubricily, color, compressibility,
accuplatton of cultings, pressure and tcmperalure profiles
ar distribution along wellbores, This invention further
relates 0 taking actions hascd sl least in part on the
downhols measured fluidd paramnciers, including adusiing
the propertics of the drilling Huid supplied trom the sueface,
Beid How rate, bole cleaning, and raking corrective actions
wlhep a kick is detected, thereby improving the elficiency
and cllcctiveness of the drilling operations,
2. Description of the Related An

To recover oil aud gas flom subserface formations, well-
bures (alsa seferred 1o as bogehules) are diitled by rotating
w drill bit auached at an end of a drill sinng, The drill string
includes a drill pipe or a coiled tubing (referced hercin as the
“tubing™) that bss a dnll bit m s downbhole end and a
bottombole assembly (BHA) sbove the drill bit. The well-
berre is drilled by rotating the drill bit by rotating the tubing
aador by a mud motor disposed in the BHA. Adrilling fluid
commonly seferred 1o as the “mud™) is supplicd under
pressure from a surface soures into the whing during drillivg
of the 10 wellbore, The drilling Buid opergies the inud mator
(wheo uscd) apd discharges at the drill bil botton. The
drilling fluid then retuens to the surface via the arnular space
{annulux) between the drill siring and 1he wellbore wall ar
inside. Fluid returning w the surface carries the cock bils
(cuttings) praduoced by the deill bil as it distntegrates the rock
w drill the wellbore,

In overburdened wellbores (when the drilling fluid col-
wni pressue is greater than the fonation pressare), some
of the drilling Nutd pevetrates iuto the furmation, thereby
causing a loss in the drilling luid and forming an invaded
zone around the wetlbore, It is desirabte 1o reduce the Muid
loss into the formation because it nakes it more difficult 1o
measure the properties of the virgin formation, which awe
require] 10 determioe the presence and retricvability of the
rapped bydrocarbons. In underbalanced drilling, the faid
colunn pressure is less than the formation pressure, which
causes the formaviun fluid 0 enter inw the wellbore. This
invasion may reduce the effectivencss af the diifling fluwd,

A substantial proportion uf the cuniem drilling activity
involves ducelional boreholes (deviated and lionizontal
bageholes) nndfor deeper boreholes w0 recover greater
amounts of hydrocarbons from the subsurface [ormations
and also 1o recover previously enrecoverable hydrocarbons.
Drilling of such boreholes require the drilling Aueid to have
complex physical and chemical characteristics. The diilling
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fluid is made up of a base such as walcr or synthetic material
and may contain » pumber of addilives depending upoa the
specific application. A major comporent ju the suceess the
drilling operation is the perfurmance of the drilling fuid,
especially far drilling deopor wellbores, horizontal well-
bores aud wellbares in bostile enviionments (high lempera-
ture aod pressurc). These enviranments roquire the drilliog
Huid to cxcel in many performance categories, The drilling
operatar and the nud cngincer determine the type of the
deilling Muid most suitable for the panicular drilling opera-
tions and theo wiilize varivus additives to obiain the desired
performance charsctedstics such as viscosity, density, gela-
lon or thixotropic propentics, mechanical stability, chemical
stability, lubricating chisracteristics, ability o carry cuttings
10 the surface during drifling, abilily 10 hold in suspeasion
sech cuttings when Huid circulation is stapped, eavironmen-
tal burmoony, non-corrosive ¢ffcet oo the drilling
components, provision of adequate hydrustatic pressure and
cooling and lubricating impact oe the drill bit apd BHA
compoents,

A stable borehole is generally a result of a chemical andfor
mechanical balance of the drilling fluid, With respect 1o the
wechanical siability, the bydrosiatic pressure exerted by the
drilling Hlnid in overburdened wells is nompially desigoed Lo
cxceed the formation pressures. This is gencrally cuntsolled
by coutrolling the Huid density at the surface. To derermine
the Buvid dewnsity ducing drilling, the opcrators take inia
aceount prior knowledye, the behavior of rock under stress,
and 1betr related defunnation characteristics, [ormation dip,
fluid velocily, type ol the fonnation being drilled, cic.
However, the acual density of the fluid is nol continuously
measured downhole, which may be different from the den-
sity assumed hy the operaor. Further, the fluid deosity
dawahale is dynanic, i.c., it continuously chanyes depend-
ing wpun the actuat drilling and borebiole conditions, incled-
ing the downhole temperatuse and pressure. Thus, it oas
desirable to determnine depsity of the wellbure Huid down-
Lale during the drilling operations and then to alier the
drilling fluid composition at the surtzee io oblain the desiced
density andsor 10 take olber corrective actions bascd on such
measurements. The present inveniion provides drilling appa-
ratus and methods for dowahole deteriniuation of the fuid
deusity during the drilling of the wellbores,

It is common 10 deleeming cerlain physical propertics in
the lsbaratories from fluid sumples wken from the retusniog
wellbore fluid, Such properties typically include Quid
compressibility, theology, viscosity, clarity wnd solid con-
tents. However, these parameciers may bave different values
downhole, parnicularly near the drlt bit than at the surface.
For exumple, the fluid viscosity may bs diflcrent dowohole
than the viscosty determingd ot the suriace even alter
accaunnting foe the clfect of downbale pressure and lempera-
twre and other factors, Siwilarly, the compressibility of the
drilling fluid may I differen downhole than at the susface.
If. a pus #one is pencirated and the gas enters the drilling
fluid, the corepressibility of drilling fuid can change sig-
nificantly. The present invention provides drilling apparatus
a2od methods [or delermining in-situ the sbove-noted physi-
esl parsuncters dunng dnitling of the wellbores,

Subgianually contineous munitoring of pressire gradient
aod diffecential pressure between the diill string foside and
the asnulus can provide indication of tw kicks, accumnletion
of crttings und washed zones. Monitoring of the temperature
eadient can gualitsiive measure ol the performance of the
drilling fluid and the drill bit. 'The present invention pravides
distributed sensors alony the drill steing 0 determine the
pressure agd tempurawre gradient apd fluid flow rate at
seleeted Iocations in the wellbore.
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Downhole deternmination of certain chemical propertics of
the drilling fluid can provide on-line information about the
drilling oonditions. For example, presence of methane can
indicate that e drilling is being done through a gas bearing,
formeation and s provide sn carly indicatian of 8 ptential
kick (kick detection). Oficmimes the presence of gas is
detected when the pas is only a few hundred fect below the
surface, which sometimes docs oot allow the operator to
react and take preventive actions, such as closing valves or
shutting down drilling 10 prevent a blow out. The present
invention provides an apparaius and method for detecting
the presence of gas and performs kick detection.

Corrosion of equipment in the wellbore is usually due o
the preseace of carbon dioxide, hydrogen sulphide (H.S)
amd oxygen. Low pll and sali contaminated wellbore fluids
are mare corrosive, Prior ant does not provide any methods
for measuring, the pH of drilling, Huid or the presence of 1,8
downhole. The reiurning wellbore fluid is amalyzed at the
surface 10 determine the varioes desired chemical properties
of the drilling Auid. The prescnl invention provides method
for determining downhole certain chemical propettics of the
wellbore fluid.

As noled above, an important function of the driliing fluid
is to transpont cuttings from the wellbare as the drilling

propresses. Once the dall bit has created a drill entting, 1

should he removed frons woder the bit, I the cutting renraips
under the bit it is redrilled ino smaller pieces, adversely
affecting the rate of penstration, Lit Life aud awd propertics.
The apnular velocily needs 1o be groater then the stip
velocity for cuttings o move upbnle. The sive, shape and
weight of the cuttings detcrmios the viscosily necessary (0
conteol the rawe of sculing through the drilling fluid. Low
shear rate viscusity controls the carrying capacily of the
drilling fluid. The density ot the suspendivg fluid bas an
associated buoyascy cffect un cuttings. An increase in
density usually has ap assoviated favorable aflect oo the
carcying capacity of the drilling fuid. I Lorizontal
wellbares, heavier cuttings can settle on the bottom side of
the wellbore it the fuid properties and thuid speed are not
adequate. Cuttings can also accumulate in washed-out
zones. Privr art drilling, tools do ot determine deosity of the
tiuid downhole and do ot provide an indication of whether
cuttings are sctiling or acvumulating 2t auy place i the
wellbore. The present vention utilizes downhole seasars
aod devices o determine e deusity of the fuid downliole
aud to provide an indication whether exeessive cullings wre
prescnt ar certain locations ulonp ihe barchole,

10 the oil 2nd gas industry, various devives aud sensors
have boen used o determine & variety of dowahole param-
cters during drilling of welibores, Such tools are gencrally
referred (0 as the measurement-while-drilling (M W12) touls.
The genceral emphasis of the industry has been to use MW
tels to determine parancters relating to the formations,
physical condition of the 1001 and the borehole, Very fow
meastiements are wade relatiog o the drilling flvid. The
majority of the measurcments relating 10 the drilling fluid
are made al the surface by apalyzing saiples collected from
the Huid returning to the surface. Corrective aclions ae
taken based oo such measutements, which in many cases
take a long lime and do not represent the aciual fluid
propertics downhole.

The present invention addresses scveral of the abave-
noted deficicncics and provides deilling systeins for deler-
mining downbale various properies of the wellbore fluid
during the drilling operations, inchidiog temperature and
pressures at various locations, fluid density, accumulation of
cultingx, viscosity, color, preseuce of wiethane and hydrogen
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sulphide, pH of the fluid, fluid clarity, and fuid flow ralc
along the wellbore, Paramelers from the downhole measurce-
ments may be computed by a dowshole computer or pro-
cossor o al the surface. A surface computer or control
systen displays necessary information for use by the driller
and may bc programmed o autoruatically fake cerlain
aclions, aclivate alarms if certain unsafe conditions are
detected, such as cniry inlo a gas zony, cXCESSIVe accumu-
lation of cunings downhole, clc. are detected, The surface
computer cummunicates with the dowohols processors via a
two-way telemetry sysiein.

SUMMARY OF THE INVENTION

The present inventivg provides s drilling system for
drilling vilicld wellbores. A drilling assembiy or bottom
bole asscmbly (BITA) having a drill bit at an end is cunveyed
inlo the wellbore by a suiiable tubiny such as a drill pipe or
coiled wbing. The diilling asseunbly may include a dritl
motor for ranating the drill bit. A drilling Auid is supplied
under pressure from @ source thereof ai the surfacs iato the
tubing. ‘The drilling fluid discharges at the drill bit botwom.
The drilling fuid aloeg with the drill cultings circelales 1o
the surface through the wellbore annulus. One or more
shakers or other suitable devices remiave cuttings from the
rewrning fluid. The clean fluid discharges into the somee,

In ane embodiment, 8 plurality of pressure scusors are
cisposed, spaced apart, at selecied Jocations in the deilling
assembly and along the drill strisg to deternine the pressure
gradient of the fluid nside the tubing and in the annubus. The
pressure gradicnt may be utilized to detcrmine whether
cutliugs are accumulatipg within a particular zonc. If the
pressure al any point is greater than a predetennived value,
or is approaching a leak off test (LOT) presswe or (ke
pressure inteyrity test (P1T) prossure, the systen provides a
warning 10 the oporator tu clean the wellbore prior (o Turther
drilling of the wellbore. ‘The pressure differcuce beiwecn
zones deterinined from the distributed pressure scnsor mea-
surcwents also conr provide an indication of arcas or depths
where the cuttings have accumulated. Ay step chaage in the
pressurc gradient is an indication of s localized cliange in the
density of the fluid, The distribuled pressure mcasureingns
along the wellbors i conjunction with temperature mea-
surements can atso be utilized 10 perfonn rescrvoir inodeling

. while the wellbore is being drilled instead of conducting

expensive tests after the wellbare has been drilled. Such
inodeling at this early stage can provide useful information
sbaul the reservoins serroradiog the wellbore. Additionally,
differential pressure sensors nay be disposed at sclected
lucations ou the drill string 10 provide pressure difference
between the pressure of the fluid inside the dril! string apd
the fhrid in the unnulus.

Fluid How measuring dovices may be disposed in the drill
stripy, to determine the Auid fow through the drill siriuy and
he annulus at selected locations along the welihore, ‘This
inforipatioa may be utilized w determine the Nuid loss iuto
the formalion in the zoues hetween the How scnsor lucations
andd 10 detenmmine wash out zonces.

A plurality of ieraperature seusors are likewise disposed
to determine (e tearperature of the fluid iuside the wbing
and the drilling assequbly and the temperatuee of the fluid in
the annutus aear be drill bit, along the drilling assembly and
alung the tubing. A distribted teroperaiire sensor atrange-
ment <an provide the lemperature gradicot frow the drill bit
10 any location on the drill string. Extreme Incalized ews-
puraturcs can be detrimental to the plysical and/or chemical
propesties of the drilling flvid. Substantislly continuous

55



US 6,176,323 Bl

5

monitoring of the distributed temperature sensors provides
an indication of the effectivencss of the drilling fluid.

Io the cmbodiments deserbed above or in an alicrnative
embadimient, one or mare avoustic seasors ae disposed in
the drill string. The acoustic sensors preferably arc whira-
sonic sensens o determine reflections of the ultrasonic
signals froin eloments within the horchole, such as sus-
pended or accwmnulsted cittings. The respousc of such
sonsors is utilized to determine the accumulation of cuttings
in lbe wellbore during drilling. A plurality of ulirssonic
scosors disposed around the drill sising can provide an
image of the wellbore flurd in the annules. The depih of
investigation may be varicd by selecting a suitable fre-
quency from a range of frequencivs, A plurality of such
sensor afrangements can provide discretely disposed along
the drill string can provide siuch information over a signifi-
cunt length of the drill string.

‘The deill string also coplnins o variety of sensars for
determining downhele various properiies of the wellbore
futd. Seosors are provided (0 deterine density, viscasity,
How rate, pressure and temperatwe of the drilling Nuid a1
onc vr nore downhole locations. Chemical detection sensors
fur detecting, the presence of gas (methane), CO; and HaS
arc disposed in the drilling assembly. Sensors for dutcrmin-
ing Nuid density, viscusity, pH, sutid cunteni, Buid clarity,
fluid conipressibilily, and 2 spectroscopy sensor arc also
disposed in the BHA. Daa from such sensurs is processed
downhole sodior at the surface. Hased upon ihe downhole
measulenents ¢ofreclive actions arc takeuy at ibe surface
whith may require altering the drilling fluid cowposition,
altering 1be drilling Huid pump rale or shuiting down 1he
operation to clean the wellbore, The drilling system coutains
one of more muxlels, which wmay be swored in memory
dowuhole or at the surtace. These muxiels sre utilized by the
downhole processor and the surface computer to determine
desired fluid pucamcters for contineed drilling. The drilling
sysiem is dyaamie, in that the downhole fheid sensor data is
utilized to update models 2nd algorithms during drilling of
the wellbore and the wpdated models are then utilized for
continued drilling operations.

Examples of the wore inportant features of the uvention
thus Wave Leen sumunarized rathier brosdly in order that
detailed Jeseription thercol that tollows may be better
understood, and in order that the contributious t the ol may
be appreciated. There are, of course, additional featres of
the invenijon that will be deseribed bercinaficr and which
will jorm the subject of the claimis appended herelo.

RRICF DESCRIPTION OF THE DRAWINGS

‘ai

0
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by

ot detailed understanding of the preseat inveation, eef- -~

cience should be made 10 the following detailed descaption
of the picturrcd cmbodiment, taken in conjunction with thic
accompanying drawings, in which like elements have been
given Like numerals and whercin:

FI1G. 1 shows a schematic diggram of a Jdrilling system
havipg o drill string comaiuing a deill bii, mud motor,
meuwsurement-while-drilling devices, downhole processing
unit and various sensors {or delccmining properties of the
drilling fluid according o ore embodiment of the present
wvention,

FIG. 2A shows s schematic diagram of a drilling assembiy
with a plerality of pressure sensors and diffccential pressure
sensors accarding 1o the presvat invention.

¥1G. 2B shows & schiematic diapramn of a drfiling asscmubly
with 8 plurality of lemperature scnsars according to onc
cinbodiment of the present invention.

[H]
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FIG. 3 shows a schematic disgram of o sepsor for deter-
mining the density of the drilling fluid.

F1G. 4 shows a schematic of @ drill string with @ plurality
of acoustie devices for determining sclected propertics of
drilling Muick acoording 10 e present inveation,

FIG. 4A shows an arrunpement of a plurality of acoustic
seusor clements for use in the scoustic sySiems shown in
F1G. 4.

FIG. 413 shows a display of the tluid characteristics
obtaimed by an acousiic device of the system of TiG. 4.

MG. § shows a schematic diagram of a scosor for deter-
inining the viscosity of the drilling fuid.

FIG. 6 shows a scheiatic diagraun of a sensor For deter-
mining the compressibitity of the drilling fluid.

FIG. 7 shows a schematic diagram of a sensor for deter-
mining the clarity of the drilling Auid.

F1G. 8 shuws a schematic diagran ol a fiber optic sensor
for dewgrmining cerain chemical propertics of the drilling
fluid.

I1G. 9 is a schemalic ustration of a fiber oplic sensor
systemn for muonitoring chemical properties of produced
ilids:

F1G. 10 is a schematic illustration of a fiber optic sol gel
indicaior probe for use with the seosor system of FIG. 9;

F1G. 11 is a schematic illustration of an ecmbodiment of an
infrarcd seusor carried by the bottomnboele assembly for
determining propentics of the wellbore Duid,

DESCRIPTION OF THE ¢REFERRED
EMBODIMENTS

In peneral, the prescot imvention pravides a drilling sys-
temn lor drilling wilficld boreholes or wellbores utilizing, a
drill steing having a driliing assembly conveved downhole
by o tubing (usually a drill pipe or coiled wbing). The
driliing asscmbly iocludes a bonomn hole assembly (BHA)
and a deill bit, The hotiom hole assembly preferably coutains
vommonly wsed ineasurement-while-drilling sensors, ‘The
drill string also comaias a varniely of scusors for deterniining
dowuhale various properties of the wehlbore fuid. Scasors
are provided 1o determoine densily, viscasity, Qow rate,
pressure and wmperatore of the deilling fluid at ooe or wore
downhole Incatiuns. Chemical detection scasors fur detect-
ing the presence of gas (methanc), CO; and LS are «is-
pased in the drilling assembly. Sensors for determiniag flvid
density, viscosity, pH, solid content, luid clarily, fiuid
compressibility, and a spectroscopy sensor are also disposed
in the BilA. Data from such sensors may is provessed
downbole and/or st the surface. Cosrective avlions arc laken
bascd upow the downhole weasurements at the surface
which may require altcrinyg the drilling Huid compasition,
altering the dieilling Auid prmp rate or shutting down the
operation to clean the wellbore, The dnlling systein contains
onc or more nodels, which may be stored i memory
dewatole or at the surface. These moduls arc utilized by the
downhle processor and the surface compuler to determine
desired Quid parameters for contivucd doilling. “The drilling
system is dyuamic, in tha the downhole fivid sensor data is
wilived 10 update models aud algorithms during drilling of
e wellbore and the updated models are thea utilized for
cuntinued drilling operations.

IFIGi. 1 shows a schematic diagram of a drilling system 10
having a drilling steing 20 shown cunveyed in a borchole 26.
The drilling system 10 includes 2 conventional derrick 11
erected on a plaiform 12 which suppors a mtary table 14
that is sotaicd by 3 prime mover such 28 an eleciriy matoyr
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{no1 shown) a1 a desired rotational speed. The drill string 20
irchudes a drill pipe 22 extending downward from the rolary
table 14 into the borehole 26, A drilling essembly or bore-
hele assembly (BIIA) 90 carrying o drill bt 50 is attached
to the bonora cud of the drill steiny,. The drifl bit disinte-
grates the gealogical funnatious (rocks) when it is rolated o
drill ihe borehole 26 producing eock bits (cuttings). The drifl
string 20 is cowpled to a draw works 30 via a kelly joint 21,
swivel 28 and line 29 through a pulley 23. During the
dritling operativns the draw works 30 is operated 10 contml
the weight on the bit, which is an imporiant parameier that
atlects the ralc of penetration. The operation of the draw
works M) iy wetl known in the art and is thus not described
in detail herein, FIG. 1 shows the wse of dnill pipe 22 to
convey the drilling assembly 90 inw the borchole 26.
Alteenatively, a coiled tubing with an injector head (Aot
shuwn) may be ulilized to couvey the drilling assembly 9.
FFor the purpese of this invention, drill pipe a0d coiled tabing
ure referred to as the “tubing”. The prescol invention is

equally applicable to both drill pipe and coiled tubing dnll

sSITings.

During drilling operations s svitable drilling fluid 33
(commonliy referced 10 as the “unid”™ from a mud pit (souree)
32 is supplicd under pressure to the tublog 22 by o mud
pump 34, The tern “during drilling” herein mcans while
drilling ar whep driiling 15 lemporarily stopped for adding
pipe or taking incasurcinent without retricving the drill
string. The drilling fiuid 31 passes from the mud punp 34
nto the whiny 22 via 8 desurger 36, fluid line 38 and the
kelly joimt 21, ‘The drilling Auid 31a wavels through the
tubing 22 and discharges al the borcbale botrony 51 through
opanings in ¢he deidl bit 30. The drilling Ruict 315 careyiug
drill cuttings 86 circulates uphole through the annular space
(annulus) 27 between the drill siring 20 and the borehole 26

and returas (o the mud pit 32 vid 4 return line 35. A shaker

85 dispused in the fluid line 35 rewmoves the cuttings 86 from
the returping Buid and dischanges the clean fluid into the pit
32.Asensor S, preferably placed in the line 38, provides the
rate of the fluid 31 being supplicd 10 the wbing 22, Asurface
torque seusor S. and a speed sensor S5 associated with the
drill siring 20 respectively provide measurements abont the
torgue and the rotational specd of the drill string.
Addditionally, a seosor $4 assoclated with line 29 15 used to
provide the hook load of the drill siiug 20,

In some applications the drill bit 50 is rotaied by only
rotating the drill pipe 22. However, in many applications, a
downhole motor or mud inotor 55 is disposed in the drlling
assembly 90 1o rotate the drill b S0, The drilling motor
rotates when (ke drilling fluid 312 passes through the mud
moior 55, The dril pipe 22 is rorated usually 10 supplement
the rotatiapal power supplicd by the mud motor, or to eftect
changes in the drilling direction. lo cither case, the rate of
peneication (ROP) of the drill bit 50 for a given formation
and the tvpe of drilling assembly used Jargely depends upon
the weight on bit (WOB) and the drill bit rotatioual speed.

The emmbodiment of FIG. 1 shows the mud wotor 58
coupled 10 the drill bit 50 via 8 grive shafl (not shown)
disposed in a bearing assembly 57. The mwd motor 58
trapsfors power 10 the drive shaflt via ope or more hollow
shalts that run through the resistivity incasuring devioe 64,
e liollaw shiaft cnables the drilling fuid to pass from the
mud mator 85 1o the drill bit 5G. Alernatively, the mud
motor 55 may be coupled below the cesistivity measuring
device 64 or at any other suitable place in the drill string 90.
The mud motur S5 rotates the «dnill bit 80 when the drillmg
fluid 31 passes through the mud molor 55 under pressure.
Ths beariny assembly 57 supponts the radial and axial forees

-

wv

40

43

30

60

4]

8

uf the drill bit 50, the dowmbrust of the deill motor and the
reactive upward loading from the applied weight oo bit.
Stwabilizers S8y and 586 ocoupled spaced 1o the drilling
assembly 90 acis as a coniralizer for the drilling assembly
9.

A surface comeot wnit 40 peecives signals from the down-
hole sensors and devices (desaribed below) via a sensor 43
placed in the luid line 38, and siguals fom sensors 8, 8,
8., hook load scusor §,; and suy olher sensors used in the
system and processes such signals according 10 programmed
wstructions provided to the surface control wnit 40. The
surface conirol unit 40 displays desired dnlling parmineters
amd other information on a displayimonitor 42, which infor-
mation is wtilized by an opemtor o coatra! the drilliog
operatinns. The surface control unit 40 contuins a computer,

nemory Tor storing <law, recorder for recording Jate and

othier peripherals. ‘The surface contral unil 40 alse includes
roudils or programs, proccsses dats according to pro-
gramied instructions sud responds to user commamnds
cntered through  suitable device. The contro) unit 44 is
preferably adapled w0 acuvaie alarms 44 when cerain uosafe
or nadesirable opersting condilions occur,

Siill referning 10 FIG, 1, the drilling assembly 90 coprains
senscas and devives which are generally used (ar drilling
modern borcholes, includiog formation evaluation scasors,
sensors for dewcrmining borehole propenis, ool beahb aod
drilling ditection. Such sensors ane often referred t o the art
as the measurenent-while-drifting devices or sensors. The
deilliug systewn 10 furthee incledes a variety of seoesors and
dovices [ow dewcrmining the deilling Muid 31 poperties amd

» coodition of the drilling Huid during drilling of the wellbore

26 acoording to the present invention. The generally used
MWD seasors will be bricfly described fiest glong with
goncral description of downbele processar for provessing
seusor data and signals, The senvors uscd for detcrmining
the various properties or characieristics of the drilling or
wellbore fluid are described thercafter.

The MWD scosors prefcrably include a device 64 for
incusuring the formation resistivity uear andior in front of
the drill bit, a gamina ray device 76 for measuring the
furpation gamuna ray iplcosity and devives 67 for detcrmin-
ing drilling Hrection perametes, such as azimuth, meling-
tion aud x-y-2 location of e drill bit 50. ‘The ressuvily
device: 64 is pretershly coupled above a tower kick-off
subassemnbly 62 and provides siguals from which resistivity
of the fonnation near or in front of the drill bit 50 is
determitied. The resistivity device 64 or o sceond resistivity
device (not shown) may be is utilized to measure ihe
sesistivity of the deilling fluid 31 downhole, A inclinometer
74 and gatnma the ray deviee 76 ase suitably placed alonyg
the resistivity measuring device 64 for dewermining the
clioation of the partion of the drili steing acar the <rill biy
S0 apd the formution gamma ray intensity respectively, Aoy
suitable incTinometer and gamma ray device, huwever, may
be ulilized for the purposes of this invention. In addition, an
azimuth device, such as a magnuioincter o & gyroscopic
device, may be utilized 1o detcrmine the drill siring aziouth.
A puclear maguetic resonance (NMR) device may alse be
used 1o provide measurements [or a nunber of fummaton
parsmeters. the above-described devices are koowa io the
srt and therefore are pat described in detail hereia,

Still referring to FIG. 1, logging-while-drilliug (1.LWD)
devices, such as devices for measuring formation porusity,
permeability and density, may be placed above the mud
motor 64 in the housing, 78 for providing information useful
for evaluating aed testing subsurface formations alooy bore-
bole 26, Any commercially available devices may be uti-
lized us the LWD deviees,
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Fecha de Presentacion Internal. 2004-12-11

Como resultado del examen de fondo, realizado con fundameénto en el articulo 45 de
la Decision 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

Descripcién: Folios: 4 a 23 como se radico inicialmente

Reivindicaciones: Folios: 24 a 26 como se radico inicialmente

Dibujos: Folio: 28 como se radico inicialmente
Prioridad: Folio 1 (2003-12-12,2004-12-10, US, N° 60529161, 11/010116).

2. Objeto de la invencidon

La presente solicitud se titula “APARATO Y METODO PARA LA MEDICION DE
SOLIDOS EN UN POZO DE SONDEQ", {folic N° 1),

El objeto de la presente solicitud de patente se relaciona con la medicidén de sdlidos
en un pozo y el monitoreo de ia limpieza de los solidos durante una operacion de
limpieza de un pozo de petroéleo o gas.

De otra parte, el pliego reclama un método para detectar sélidos en un pozo de
sondeo, relacionado en las reivindicaciones 1 a 17.

E! objeto de la solicitud definido anteriormente se clasifico en la IPC E21B 47/10.
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3. De la solicitud de patente.

3.1. Titulo

El titulo de la solicitud de la referencia no concuerda con la materia reclamada. El
pliego reivindicatorio se limita a reclamar un método para la medicion de sélidos en
un pozo, mientras que el titulo se refiere a un metodo y adicionalmente a un aparato,
donde este ultimo no se encuentra ni especificado en las reivindicaciones ni en la
descripcion.

3.2. Reivindicaciones (articulo 30 D 486)

El pliego reivindicatorio calificado no es claro. ni conciso por cuanto no define de
manera correcta la materia que se desea proteger.

La reivindicacién 1 no es clara en primer lugar porque en ningun aparte de la
solicitud se ha aclarado como es el montaje de fondo de pozo (BHA), y en segundo
lugar, porque las etapas mencionadas (movilizar un montaje y medir una
caracteristica indicativa) se refieren es a ia operacion (uso) de un dispositivo, lo cual
no constituye caracteristicas técnicas validas para definir una invencion de
procedimiento.

Adicionalmente, la reivindicacion presenta como caracteristica fundamental el medir
una caracteristica indicativa de los sdlidos, sin establecer claramente que tipo de
caracteristica indicativa es la que se pretende medir. Igual situacion ocurre con la
reivindicacion 2.

La reivindicacion 10 no es clara por cuanto no se define que es 1o que se ajusta en
base a la caracteristica medida.

Las reivindicaciones 14 a 17 se refieren al uso de un modelo de computadora. Esto
no es una caracteristica valida por cuanto el uso de un programa de computadora es
un procedimiento rutinario que corresponde a la operacién del dispositivo y no a una
caracteristica técnica de ia invencion.

Por los motivos anteriores, el pliego reivindicatorio calificado NO cumple con tos
requisitos de claridad exigidos en el articulo 30 de la Decision 486.

4. Determinacion del Estado de la Técnica

Considerando que la solicitud reclama prioridad del 12 de Diciembre de 2003, se
buscaron documentos del estado de ia técnica relacionados, con fecha de
publicacion anterior a esta. Se realizo busqueda de documentos relevantes dentro
del estado de la técnica, entendiendo como estado de la técnica la definicion provista
en el Art. 16 D 488, y las excepciones fijadas en el Art. 17 de la misma.

No obstante, la solicitud presenta problemas en la definicion de la materia, se realizé
una busqueda parcial la cual se complementara una vez se realicen los ajustes a [a
solicitud.

Se encontrd como anterioridades los documentos relacionados a continuacion que
pueden afectar la patentabilidad del objeto de la presente solicitud
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Fecha de

N° | Documento* Titulo s
Ppublicacion

DRILLING SYSTEMS WITH SENSORS
D1 | US6176323 FOR DETERMINIG PROPERTIES OF 2001-01-23
DRILLING FLUID DOWNHOLE

ST

*los documentos mencionados se anexan al expediente
5. Analisis de patentabilidad (articulo 14 D486)

En cumplimiento del Art. 14 D486 se procedid a evaiuar les requisitos de novedad,
nivel inventivo y aplicabilidad industrial, con el fin de establecerla patentabilidad de
la invencion reivindicada de la solicitud en estudio.

51 Novedad {(articulo 16 D486)

El examen de novedad se realizo por medio de la comparacion de las caracteristicas
tecnicas de la solicitud con la materia encontrada en el estado del arte.

La reivindicacion 1 se refiere a un método para detectar sélidos en un pozo que
comprende las siguientes etapas:

- Movilizar un montaje de fondo de pozo BHA en un pozo de sondeo usando un
medio de transporte. Donde el BHA comprende un montaje de detector.
- Medir una caracteristica indicativa de los solidos en el pozo de sondeo.

La anterioridad D1 se refiere a un meétodo para detectar sélidos en un pozo utilizando
un montaje de taladro que se transportado a través del pozo por medio de una
tuberia. El método incluye:

- Desplazar un montaje de fondo de pozo BHA 90 usando un transportador, donde
el BHA 90 comprende un montaje de sensores 140a- 140c¢.

- Medir una caracteristica indicativa de los solidos en el pozo usando el montaje de
sensores (col. 9 lineas 30 a 54)

Las reivindicaciones 2 a 13 presentan materia adicional que especifica las siguientes
etapas:

Descargar fluido al pozo a traveés de al menos un crificio en el BHA,
Suspender los sélidos en el flujo del fluido

Medir una caracteristica de las particulas sdlidas suspendidas en el fluido usando
el montaje detector.

Medir la caracteristica segun se mueve el BHA.

Transmitir la caracteristica via un enlace de comunicaciones a la superficie.
Generar una sefal acustica del impacto de las particulas suspendidas en el fluid
con el BHA.

[}

La anterioridad D1 comprende las siguientes caracteristicas similares a lo reclamado
en las anteriores reivindicaciones:

Descargar fluido al pozo a través una boquilla 50 (reivindicacién 46)

Mediar las caracteristicas indicativas de los solidos suspendidos en el flujo de
fluido a través usando el arreglo de sensores (col. 12 linea 52 a col. 13 linea 8).
Donde la caracteristica se mide a medida que se taladra, segun se mueve el BHA
(col 12 lineas 52 a 55).

Donde ias senales tomadas por los sensores son transmitidas a la unidad de

r
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control 40 de 'a superficie (col. 8 lineas 6 a 21).
- Generar una sefial acustica de las particulas sélidas suspendidas en el fluido
(col. 12 lineas 28 a 51).

Finalmente las reivindicaciones 14 a 17 se refieren a usar un modelo de
computadora para generar [0s parametros de trabajo.

El dispositivo presentado en D1 comprende uno o mas modelos que se almacenan
en la memoria, utilizados para disefar los parametros del fluido, donde los datos de
los sensores son utilizados para actualizar los modelos y algoritmos durante a
perforacion del pozo (resumen).

Dados los argumentos anteriores, el objeto sclicitado no presenta ninguna ventaja o
efecto novedoso con respecto al estado del arte, por consiguiente se considera que
el objeto de 1a solicitud no tiene Novedad y no cumpie con los requisitos del articulo
14 de la decision.

6. Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

N° Documento N° Reivindicaciones Requisito que afecta
afectadas
D1 US6176323 1a17 Novedad

Se recomienda, que tenga en cuenta que el replanteamiento de esos apartes NO
podra implicar una ampliacién de la proteccién que corresponderia a la divulgacion
contenida en la solicitud inicial, de acuerdo a lo que establece el articulo 34 de la
Decision 486.

En cumplimiento del articulo 45 de la Decision 486 de la Comisidn de la Comunidad
Andina, se le indica que debe dar respuesta dentro del termino de sesenta dias
contados a partir de la fecha de notificacion de la presente comunicacion. En caso
de no dar respuesta ai presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2 Literal ) del
capitulo quinto del titulo primero de la Circular Unica No. 10 de 2001.

ALIX CARMENZA CESPEDES DE VERGEL
Director\a),uevas Creaciones (C)

El anterior requerimiento fue notificade por fijacion en lista, de fecha

0 4 DIC, 2008
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TRAMITE: SUSTENTACION DE OPOSICION

JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al
pie de mi firma, abogado en ejercicio, titular de la tarjeta profesional nimero 44655
del Consejo Superior de la Judicatura, obrando en calidad de apoderado de la
sociedad LABORATORIO FRANCO-COLOMEBIANO, LAFRANCOL S.A., dentro

del tramite de la referencia, en ejercicio de lo dispuesto por el articulo 42 inciso 2°

de la Decision 486 de 2000, por medio del presente escrito, procedo a sustentar la
oposicion presentada oportunamente ante ese Despacho, en‘ los siguientes
términos:

1N COMPLEMENTO DE INFORMACION

Comedidamente me permito presentar los argumentos que demuestran que la

solicitud de la referencia incumple los requisitos de patentabilidad establecidos por
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los articulos 14, 16, 18 y 20 de la Decisién 486 de 2000, y que por ello no merece

recibir el beneficio patentario, veamos:

En primer lugar, debe tenerse en cuenta el hecho que la solicitud colombiana en
tramite incurre en una improcedencia directa de patentabilidad al reivindicar un
método de tratamiento, tal y como se evidencia en las reivindicaciones 1 a9y 16
de dicha solicitud, en donde se menciona un método de anticoncepcion hormonal
femenina controlada bajo demanda. En efecto la Comunidad Andina de Naciones
en su aparte d) del articulo 20 del capitulo I, acerca de los requisitos de
patentabilidad, menciona literalmente que “No seran patentables: d) Los métodos
terapeéuticos o quirdrgicos para el tratamiento humano © animal, asi como los

metodos de diagnostico aplicados a los seres humanos o a animales.”

En un segundo aspecto, y esta vez refiriéndonos a la carencia de nivel inventivo
de la solicitud colombiana en tramite, es importante resaltar que los sistemas de
administracion por via percutdnea, clase a la que pertenece el parche
transdérmico que reivindica la solicitud colombiana en cuestién, son formulaciones
farmacéuticas cuya técnica y aplicacion estan ampliamente descritos en el estado
de la técnica. Cualquier persona medianamente versada en la materia debe
reconocer que un sistema transdérmico esta constituido por una serie de capas
consecutivas, cada una de las cuales tiene funciones especificas. Segun la
presencia 0 no de una membrana que controle la liberacién del principio activo, los
sistemas transdémicos pueden ser de tipo matricial (carentes de membrana) o de
tipo reservorio'. En este sentido resulta carente de nivel inventivo insertar
cualquier tipo de principio activo en este tipo de formulaciones farmacéuticas,
puesto que dicha insercion se resumiria a la aplicacion de los respectivos ensayos
de preformulacion y formulacion para conseguir las caracteristicas de estabilidad,
seguridad, eficacia y eficiencia que requieren este tipo de medicamentos.

De acuerdo con lo expuesto anteriormente, la versatilidad de este tipo de sistemas
de entrega de farmaco también se puede hacer evidente a través de diversos
documentos donde se exponen diversos tipos de tratamientos anticonceptivos de

caracteristicas similares a las reivindicadas por la solicitud colombiana en tramite,
veamos:

' Vila Jato. J.L. Tecnologia Farmacéutica. Volumen 1. Paginas 416 1 422.
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Publicacién internacional WO 2005/058287 publicada el 30 de Junio de 2005 y
titulada “TRANSDERMAL DELIVERY OF HORMONES WITHOUT THE NEED OF
PENETRATION ENHANCERS" revela:

Field of invention

The present invention relates to the fiefd of pharmaceutical formulation techniques. The
invention provides a low dosage pharmaceutical composition for transdermal delivery of at
least one hormone, preferably a progestin, such as a gestodene, and optionally an

estrogen, $o as to achieve plasma concentration profiles effective in Inhibiting ovulation in
a woman.

Patente americana US 2004/0053901 publicada el 18 de marzo de 2004 y titulada
“TRANSDERMAL HORMONE DELIVERY SYSTEM: COMPOSITIONS AND
METHODS." revela:

A transdermal hormone delivery system (THDS) is dis-
closed. The THDS is useful for control of fertility and as
therapy for a variety of diseases and conditions treatable by
robust delivery of progestin and estrogen hormones, par-
ticularly the progestin, levonorgestrel. The THDS comprises
a backing layer, an adjoining adhesive polymer matrix
comprising an effcclive amount of at least a progestn
hormone, delivery of which is enhanced by one or more skin
permeation cnhancing agents prcsent in pre-determined
amounts. 'the THDS 1s capable of providing eflective daily
doscs of progestin and estrogen hormones from a small
surface area in contact with the skin, e.g., less than 20 square
centimeters. Methods of fertility control and various types of

hormone replacement therapy utilizing the THDS are also
disclosed.

Patente americana US 5512292 publicada el 30 de abril de 1996 y titulada

“TRANSDERMAL CONTRACEPTIVE FORMULATIONS METHODS AND
DEVICES" revela:

The present invention provides compositions and methods
for the transdermal administration of a contraceptively
effective amount of gestodenc and estrogen, such as ethinyl
estradiol, in combination, together with a suitable perme-
ation enhancer. The amount of the estrogen codelivered is
kept at an about constant and contraceptively effective rate
while the amount of gestogen codelivered varies depending
on the phase of the menstrual cycle but remains at a
contraceptively effective rate. The size of thc system may

also vary depending on the amount of gestogeno be deliv-
ered.
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Como se puede apreciar claramente, en este tipo de dispositivos transdérmicos,
ya se habian incluido con antericridad combinaciones hormonales entre
gestagenos y progestagenos (especificamente levonorgestre! y etinilestradiol) para
obtener terapias contraceptivas.

Finalmente, y teniendo en cuenta que la solicitud colombiana hace énfasis en la
manera controlada “bajo demanda” del método contraceptivo que reivindica, es
importante hacer evidente que este tipo de control bajo demanda en formulaciones
que contienen meétodos hormonales anticonceptivos, ya se habia descrito con
anterioridad en el mismo estado de la técnica. En efecto, existen documentos que
exponen este mismo régimen de contracepcion, veamos:

La publicacién cientifica “A Pre-Coital Pill? A Preliminary In Vitro Study?®.”
revela:

“The use of the progestogen-only pill as a ‘pre-coital contraceptive' was tested by
in vitro studies of sperm-mucus interaction. The results suggest that a single tablet

of levonorgestrel 30 microg, or norethisterone 350 microg, was effective in

preventing sperm migration in the cervical mucus about 12 hours !ater This

Tatate. or‘ “‘u.‘n b

La patente Americana US 6143754 publicada el 07 de noviembre de 2000 y
titulada "COMPETITIVE PROGESTERONE ANTAGONIST FOR DEMAND-
ORIENTED FEMALE BIRTH CONTROL" revela:

This invenlion describes the novel use of dissocialcd com-

ll ,b; ma
{2 ~<t‘.
alowd lu“@n

dh fd)sse wmch ‘Jﬁi‘l“bex‘use »i‘egarﬂ%s?‘.ﬁw..:..f

pomt in the menstrual cycle, in a donge unit that is to be
administered on a one-time basis, whosc dosage is below the
ovulation-inhibiting dosage.

? Kovacs G'T, Hendricks J, Summerbell D, Buker HW. Br J Fam Plann. 2000 Jul;26(3):165-6.
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can be rchably prt’,vent(,ct hv even )

new type of ordl contrdcepuve 1S avaﬂdble.

(...)
In addition, for local or topu,a] use, tor example vaginal
qupposuonesl., ) S i
are available.

La publicacién internacional 01/26603 publicada e! 19 de abril de 2001 y titulada
‘MESOPROGESTINS (PROGESTERONE RECEPTOR MODULATORS) AS A
COMPONENT OF FEMALE CONTRACERTIVES” revela:

(430 b
Theuse of a mesoprogestm ina dISCOﬂiInUOL._», non- cycnc.:.! adm'mstratlon regime is the use

-h Rt Lt Pt PR LA R T ]

:11..;,. pointofisEklAl

patch, which is best known fqr the admlms_tfatlon of estrogen (Cllmara Patch).

Corno se puede apreciar claramente, en estas anterioridades se hace mencién de
sisternas de administracion de tratamientos contraceptivos, los cuales se
administran. bajo demanda, preferiblemente un tiempo adecuado y anterior al
encuentro sexual. Al igual qLie en ia solicitud colombiana en ‘cuestion, dichos
tratamiéntos se pueden inciuir en sistemas transdérmicos y tan soio se requieren
aplicar una sola vez.

En conclusién, la solicitud colombiana en tramite carece de los requerimientos
fundamentales para concedérsele el privilegio de patente de invencion, en primer
Iugér porque incurre en una improcadencia directa de patentabilidad al reivindicar
un método de tratamiento, en segundc {ugar porque carece de nivel inventivo al
incluir combinaciones hormonales ‘(iiles en terapias - anticonceptivas en

formulaciones farmacéuticas ampliamenie descritas en ele estado de la técnica y
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finalmente porque carece de novedad puesto que la manera o forma de
dosificacion “bajo demanda” de dichas formulaciones farmacéuticas también se
encontraba descrita con anterioridad en el estado de Ia técnica para este tipo de
terapia anticonceptiva.

Por todo lo anterior, ruego se analicen los argumentos expuestos con el rigor y
detenimiento habituales, y que en consecuencia el Despacho decrete, ademas de
la negacion de la solicitud en comento, el archivo del expediente que lo contiene.

. ANEXOS

* Vila Jato. J.L. Tecnologia Farmacéutica. Volumen Il. Paginas 416 a 422.

* Portadas y capitulos reivindicatorios de la Publicacién internacional WO
2005/058287 publicada el 30 de Junio de 2005 vy titulada "TRANSDERMAL
DELIVERY OF HORMONES WITHOUT THE NEED OF PENETRATION
ENHANCERS”;, Patente amenicana US 5512292 publicada el 30 de abril de
1996 vy titulada “TRANSDERMAL CONTRACEPTIVE FORMULATIONS
METHODS AND DEVICES" y Patente americana US 2004/0053901 publicada
el 18 de marzo de 2004 y titulada “TRANSDERMAL HORMONE DELIVERY
SYSTEM: COMPOSITIONS AND METHODS.”

< Abstract de La publicacién cientifica “A Pre-Coital Pill? A Preliminary In Vitro
Study "

< La patente Americana US 6143754 publicada el 07 de noviembre de 2000 y
titulada "COMPETITIVE PROGESTERONE ANTAGONIST FOR DEMAND-
ORIENTED FEMALE BIRTH CONTROL" columnas 2 a 5.

< La publicacion internacional 01/26603 publicada el 19 de abril de 2001 y
titulada “MESOPROGESTINS (PROGESTERONE RECEPTOR

MODULATORS) AS A COMPONENT OF FEMALE CONTRACEPTIVES®
Paginas 3, 5y 12.
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Claims

1. A composition for transdermal delivery comprising a drug-containing layer that
comprses Gestodene or an ester thereof and one or more pharmaceutically acceptable
exclpients or carriers, whereln the drug-contalning layer has a solubllity for said
Gestodene of no more than 3% by weight of the drug-containing layer.

2. The composlition according to tlaim 1, whereln the one or more pharmaceutically
acceptahle carriers is at least one polymer selected from the group consisting of
polyisobutylenes, polybutenes, polyisaprenes, polystyrenes, styrene Isoprene styrene block
polymers, styrene butadiene styrene block polymers and mixtures thereof.

3. The composition according to any one of claims 1 to 2, whereln the drug-containing
layer further comprises a tackifier selected from the group consisting of hydrocarbon
resins, rosin resins and terpene rasins.

4. The composition according to clalm 3, wherein the tackifier Is a rosln ester,

5. The composition according to any one of preced!ng claims, wherein the Gestodene or an
ester thereof) is completely dissolved in the layer.

6. The composition according to any one of preceding clalms, whergin the drug-containing
layer comprises less than 2% by weight of polyvinylpyrrolidone, methylcellulose,
ethylcellulose and hydroxypropylcellulose,

7. The composition according to any one of preceding clalms, wherein the drug-containing
layer comprises fass than 0.5% by weight of dimethylisosorbide.

8. The composition according to any one of preceding claims, wherein the Gestodene or an
ester thereof is In an amount ranging between 0.5 and 3% by weight of the drug-containing
layer,

9. The compasiticn according to any one of preceding dalms, whereln the drug-containing
layer is transparent.

10. The composition according to any one of preceding clalims, whereln the drug-containing
layer comprises less than 2% by weight of a skin penetration cnhancer or a skin
permeation enhancer,
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13.

14,

15.

16.

17.

18.

19.

20.
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The compesition according to any one of preceding claims, further comprising an
estrogen.

The composition according to claim 1.1, wherein the estrogen Is Ethinylestradiol.

Use of a composition as defined by any one of claims 1 to 12 for the inhibltion of
ovulation in a female.

The use according to claim 13, wherein the plasma concentration-time curve of
Gestodene after singly administration of the composition is characterised by having
plasma levels of Gestxiene In @ concentration of at least 1.0 ng/mi, as determined at
steady state conditions.

The use according to claim 13, whereln the plasma concentration-time curve of
Gestodene after singly administration of the compasttion Is characterised by having
plasma levels of Gestodene In the range of 1 to 8 ng/ml, preferably In the range of 1.5
to 6 ng/ml following the first 6 days after administering the composition as a single
administration.

A kit comprising 1 to 11 dasage units Intended for a treatment perlod of 12 weeks
forrmulated In a form for transdermal delivery of Gestodene or an ester thereof, sald
dosage unit comprises a composition as defined in any one of claims 1 to 12,

The kit accerding to claim 16, wherein the kit is intended for a treatment period of 12
weeks and the kit comprises 9 dosage units.

The kit according to clalm 16, wherein the kit Is Intended for a treatment period of 4
weeks and the kit comprises 4 dosage units,

The kit according to any one of claims 16 ta 18, wherein the gastodene is present in an
effectlve dose corresponding to a dose selected from a 6-day dose, 7-day dose, § day-
dose, 14-day dose or 21-day dose.

The kit according to any one of claims 16 to 18, whereln each dosage unlt comprises a
Gestodene In a dose from about 0.5 to 5 mg, preferably 1 to 3 mg, more preferably
1.5t0 2.5 mg.

10
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The Kit according to any one of claims 16 to 18, wherein the dosage unit further
comprises an estrogen.

A method for inhibiting ovulation in a female, comprising administering topically to the
skin or the mucosa an effective amount of Gestodene or an ester thereof derivative,
optionally in combination with an estrogen, so that after singly admlinistration of said
Gestodene or an ester thereof, then a plasma concentration-time curve of Gestodene is
achieved characterised by having plasma levels of Gestodene In a concentration of at
least 1.0 ng/ml, as determined at steady state conditlons.

The method according to claim 22, whereln the plasma concentration-time curve of
Gestodene is characterised by having plasma levels of Gestodene In the range of 1 to 8
ng/ml following the first 6 days after single administration.

The method according to claim 23, whereln the Gestodene or an ester thereof is in a
form of a composition as defined In claim 1.

1
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TABLE 3
14.0 eo? Sysem

Skin ixperiments)  Experimental ‘Theareticat Theorezical Thearetical Experimeatal
Doror GTD mepfdny  EE, mopfday  GTD megiday  EE; megiday  Ratio GTD/EE, Rado GTDVEE,

1 2.7 289 100 50 20 1.83

2 11E.6 589 100 b1 0 p A

3 1083 543 : 100 50 20 199

A plot of the experiment ratios versus the theoretical for
cach of the cxamples is depicted in FIG. 4. As is shown in
FIG. 4, thc slope of thc graph is approximately 1, thus
indicating that the experimental ratios correspond (o the
theoretical ratios. Thercfore, the systems were properly
formulated to codeliver a constant amount of estrogen from
various sizes of systems while the amount of pestedene
codelivered varied as the system size increased.

This invention has been deseribed in detail with particular
reference to certain prefcrred embodiments thereof, but it
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will be understood that variations and modifications can be ~

effccted within the spirit and scopc of the invemion.

What is claimed is:

1. A mcthod for the transdermal coadministration of an
estrogen and gestodene through the skin from a drug for-
mulation comprised of cthiny] cstradio] and gestodenc,
which method comprises: '

() placing a transdermal dclivery device on the skinof a
person, the device comprising:
(i) & rescrvoir comprising cthinyl estradiol, gestodene
and a monoglyceride skin permcation enhancer,
(ii) 2 backing on the skin-distal surface of the reservoir,
and

(iii) mecany for maintairing the reserveir in ethinyl
estradiol-gestodene-and monoglyceride-transmitting
rclation with the skin,

whereby ethinyl estradiol and gestodenc are coadminis-

tered throngh an area of skin at contracerively effec-
tive rates, and said monoglyceride permeation enhancer
is simultaneously coadministered to the area of skin at
raies which are sufficient to substanually increase the
penneghility of the area to «t least onc of said cthinyl
cstradio! and gestodenc.

2. A method according to claim 1 wherein the adminis-
tration rate of ethinyl esiradiol is maintained at a substan-
tially constant rate of about 30-50 pg/day for a predetcr
mined period of time while the administration rate of
gestodene is varied betwecn a first level of about 25 pg/day
for a predetermined period of time, a second tevel of ahout
100 pg/day for & predetermined period of time. and a third
level of about 50 pg/dry for a predetcrmined period of time.

3. A mcthod according to claim 2 wherein the adminis-
tration rate of gestadene is increased by increasing the base
surfacc arca of the transdermat drug delivery deviee.

4. A method for providing contrzceplion 10 &2 woman
comprising:

(a) placing a transdermal delivery device on an area of the

woman's skin, the device compriging:

(i) a rescrvoir comprising ethinyl estradiol, gestodene
and a monoglyceride skin permeation cnhancer,

(ii) a backing on the skin-distal surfece of the reservoir,
and

(iif) means for maintaining the reserveir in cthinyl
estradiol-gestodenc-and monoglysceride-transmiing
relation with the skin,

whereby ethiny! cstradiol and gestodene are coadminis-

tered through the area of skin at contraceptively effec-
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tive, but not neccssarily egual rates, and said
monoglyceride permcation enhancer is simultageously
coadministered to the area of skin at rates which arc
sufficient to substantially increase the permesability of
the area t0 at least one of said ethinyl estradiol and
gestodene.

5. A method according to claim 4 wherein the adminis-
tration rate of ethinyl estradiol is maintaired at a substan-
tially constant ratc of about 30-50 pg/day for a predeter-
mined period of time while the administration rate of
gestodene is varicd between a first level of about 25 pp/day
for a predetermined period of time, a second level of about
100 pg/duy for s predelermined period of time, and & third
lovel of about 50 ug/day for a predetermincd period of time.

6. A method according to claim 5 whercin the adminis-
tration rate of gestodene is ingreased by increasing the base
surface area of the transdermal drug delivery device.

7. A method according to claim 1 whercin the permeation
enhancer is glycerol ronooleate, glycerol monolinoleate or
glycerol monolaurate. -

8. A method according to claim 1 wherein the permeation
enhancer is glycerol monnoleate.

9. A method according to claim 8 wherein the ethinyl
estradiol and gestodene are administered through the skin at
oquel ratcs. )

10. A method according to claim 8 wherein the ethiny)
estradiol and gestodepe are administercd through the skin at
uncqual rates,

11. A method according to claim 7 wherein the gestodene
and cthinyl estradiol arc administered through the skin al a
rate of from about 30 pg/day to aboui 50 pg/day for a
predetermined period of time,

12. A mcthod according o claim 10 wherein the ethinyl
estradiol is administcred through the skin at a rate from
about 30 pg/day to about S0 pg/day for a predetermincd
period of time and the gestodene is administered throogh the
skin at & rate of about 100 pg/day for a predetermined period
of time.

13. A method according to claim 10 whercin the ethinyt
estradiol is administered through the skin at a zate from
about 30 pg/day to aboul S0 pgfday for a predetermined
pertod of lime and the gestodene is administered through the
skin at a rate of ahout 25 pg/day for a predetermincd period
of time.

14, A method according to claim 4, whercin the perme-
ation eohancer is glycerol monoolcate, glycerol monoli-
nolcate or glycerol monolavrate.

15. A mecthod according to claim 4 wherein the perme-
ation enhancer is glycerv! monngleatc.

16. A method according 10 elaim 14, whercin the ethinyl
estradiol and gestodene are administered through the skin at
equal ratcs.

17. A methnd according o claim 14 wherein the ethinyl
estradiol and gestodene are administered trough the skin at
unequi! rates.

18. A method sccording to clalm 14, wherein the cthinyl
cstradiol and gestodene are administered through the skin at

5
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a ratc from about 30 ug/day o about 50 pg/day for a
predetermined period of time. ‘

19. A method according 10 claim 17, wherein the ethinyl
cstradio) is administcred through the skin a1 a rate from
about 30 pg/day to ahout 50 ug/day for a predetermined
period of time and the gestodenc is administered through the
skin at a rate of about 100 ug/day for a predciermined period
of time.

20. A method according 1o claim 17, whercin the ethiny]
cstradiol is administered through the skin at a rate from
about 30 pg/day to aboul 50 pg/day for a predetermined
period of lime and the gestodenc is edministered through the
skin at a rate of about 25 pg/day for a predetermined period
of time.

21. A device for the transdermal coadministration of an
cstrogen and gestodene, at a contraceptively eflective, but
not neccssarily cqual rate, from a drug formulation com-
priscd of cthinyl cstradiol and gestodene, which device
compriscs:

(a) a reservoir comprising a matrix containing 4an amount
of cach of the components of the drug formulaton such
that each component is delivered at a contraccptively
cffective, but not nceessarily equal rate, and a skin
permeation-cahancing amount of a monoglyceride per-
meation cnhancer;

(b} a backing on the skin-distal surface uf the rescrveir;
and :

(c) means for maintzining the reservoir in ethinyl estra-
diol-gestodenc-and momoglyceride-iransmitting rela-

* tion with the skin.

22. A device according to claim 21, wherein the perme-
atien emhancer is. glycerol monooleate, glycerol monoli-
nolcate or glycerol monolaurate.

20

25

16

23. A device according to claim 21 wherein the perme-
ation cnhancer is glyceral monoolcate.

24. The device of claim 22 wherein the ethinyl estradiol
angd gestodene are administcred through the skin at equal
rales.

25. The device of claim 22 wherein the ethiny! estradiol
and gesiodene arc administercd through the skin at uneguat
rates. -

26. A device according to claim 25, wherein the estradiol
is administered through the skin at a rate from ahout 30
ug/day to about 50 ug/day for a predetermined period of time
and the gestodenc is edministered through the skin al a rate
of about 25 pg/day for a predetermined period of time.

27. A method according to claim 22, wherein the ethinyl
estradiol is administered through the skin at a ralc from
about 30 pg/day to about 50 pgfday for a predetcrmined
period of ime and the gestodene is administered through the
skin at a rate of about 50 pg/day for a predetermincd period
of time.

28, A method according to claim 285, wherein the ethinyi
cstradio] is administered through the skin at a raic from
about 30 pg/day o about 50 ppiday for a predetcrmined
period of time and the gestodene is administered through the
skin at a rate of about 100 pg/day for a predetermined period
of time,

29. A device acoording.to claim 26 having a base surface
area about 3.5 cm? in size.

30. A device according 1o claim 27 having a basc surface
arca sbout 7.0 cm? in size, '

31, A device according to claim 28 having a hase surface
area sbout 14.0 cm? in size.

¥ ¥ ¥ ¥ %
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67 ABSTRACT

A transdermal bormoue delivery system (TIDS) is dis-
closed. The THDS is useful for control of feaitity and as
therapy for a varicty of discases and conditions treatable by
rehust delivery of progestin am! cstrogen hormones, par-
ticularly the progustin, levonargesirel. The THDS comnpriscs
a backing laycr, an adjoining adhesive polymce matrix
comprising an effective amount of al least a progestin
bormaonc, delivery of which is enhanced by one or more skin
permeation enhancing agents present in pre<ietermined
amounis, The THDS is capable of providing effective daily
doses of progestin and estrogen hormooes [fom a smail
surface area in contact with the skin, c.g.. less than 20 square
centimeters. Methods of fertlity control and various types of
hormone replacement therapy utilizing the THS are also
disclused.
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TABLE 2<ontivued

Serum Levels of Levetongestsct and Hihinyl Hxiradict in Clinical ‘Trial Teat

Sobicets During Fous Cycles of Admingstmtion of THDS

Levapgrresyel dp/mh

Erthinyl Faygpdiol Sl

Cucle Day 15 om® 175 am’ 31 eny’ 15 em?® 175 ant N e
15 93732 = 17632 1775.68 250013 £752.94 2420 £ 1742 43,01 272 = 5,83
W=z N-4) (N =2} (N -4
17 Sa74] + UTB.37 TIIS00 231.94 = G573 3105 =z 3420 872 23.34 = 10.91
Nad ~ -4 -2 N = a)
n 919,69 = 11095 227446 217581 = 127349 22,07 + AH3 4R 29.2¢ + 302
Nod (N =4 N=-2) ™ -9
4 i 449.00 ND 2413 x 5057 238 ND A3 =320
N=2 N=2
8 F26.00 N> 1850.75 £ 39209 14.88 ND 51
N - 2}
15 a8, ND 2683488 = 1458,23 10.63 ND L8 = 48
{N=2j (Na2)
prd 128300 25R2.50 = 1491.8v 17.59 ND 302370
Nal Nl

[0095] The present invention is not limited 1o the embodi-
menls describod and exemplified above, but is capable of
varistion and modificativa within the scope of 1he appended
claims.

What is claimed:

1, A skin permeation cohancer composition for enhancing
absorption of a steroid hormene throegh the skin, wherein
the composition comprises a combination of a pharmaceu-
tically acceptable organic solvent, a fatty (C5-C3°) alcohol
cster of a hydroxy acid, a Jower (C,-C,) alkyl cster of »
hydroxy! acid, and a C,-C;; fatty acid,

2. The composition of claim 1, wherein tbe pharmaceu-
ticaily acceptable urganic solvent is dimethyl sulfoxide.

3, The composition of ¢lain 1, whercin the fany alcohal
ester of a bydroxy auid is a fatty alcobol ester of laciic acid,

4. The compasition of cluim I, wherein the Jower alkyl
ester of a hydroxy avid &5 a lower alkyl ester of lache acid,

5. The composition of claim 1, wherein the C,-C,5 fally
acid is capric acid,

6. ‘Ihe composition of claim 1, comprising dimeihyl
sulfoxide, a fauy aleohol ester of lactic acid, a lower alkyl
ester of lactic acid, and capric acid.

7. The cowposition of claim 6, wherein the dimethyl
sulfoxide, fatly alcohol ester of lactic acid, lowcer alkyl ester
of lactic acid, and capnic acid, are prescat in & weight ratio
of 2:1:1:0.8 to 6:1:1:0.8, respectively

8. The composition of claim 7, whercin the dimethyl
sulfoxide, fatty aloobol ester of Tactic acid, lower alkyl ester
of lactic acid, and capric acid, are preseat in 3 weight rati
of 3 1:1:0.8 to 41:1:0.8, respectively.

9, The composition of claim 6, wherein the (atty alecohol
ester of lactic acid is Jauryl lactate.

10. The composition of claim 6, wherein the lower alkyl
ester of lactic acid is cthyl lactate.

U. The composition of claim 1, comprising one or morc
of a progestin, an estrogen and a testosterone hormone.

12. The compasition of claim 11, wherein the progestin is
kevonorgestrel,

13, The composition of claim 11, wherein the estrogen is
cthinyl estradiol or 17-§ estradinl.

14. The compasition of clain t, couprising a progestin
and an extrogen in a weight ratio of at least about 181,

15. The composition of claim 14, comprising a progestin
and &n estrogen in @ weight ratio of at lcast abowt 2:1,

16. The composition of claim 1, comprising an cstrogen
in an ampount less than about 1.5 percent by weight of the
composition.

17. The compesition of claim 1, comprising a tcstuster-
one,

18. The vompasition of claim 1, comprising a progestin,
an cstrogen and a lestosicrone,

19. The compasition of claim L, comiprising dimcthyl
sulfoxide, lauryl laciate, ethyl lactate and capric acid in a
weight ratio of about 3:1:1:0.8,

20. The composition of claim 19, comprising levomarg-
estrel and cthiny! cstradiol in a weight ratio of about 1.8:1,
wherein e eihinyl cstradiol comprises less than abour 1.5%
by weight of the composition.

21. A polymer formulation for use in fabricating a trans-
dermal hormone delivery systiem of 2 type comprising u
backing laver and a polymer matrix in which is digpersed
ane or more sternid hormones to be transdermally delivered,
wherein 1he Tormulation comprises a polvmer and, on a
weight pereentage basis, from about 0% to about 5% humee-
tanl/plasticizer, and from about 10% to about 30% of a skin
permeation ¢nhancer composition comprising a combination
of a pharmaceulically acceptable vrganic sulvent, a faty
{C-Cap) aloohol ester of a hyvdmxy acid, a lower (C,-2,)
alkyl ester of a hydroxy acid, and a Cy-C,, fany acid.

22. 'The formulation of claim 21, wherein 1the polymer is
an adhesive polymer.

23. The formulation of claim 22, wherein the sdhesive
polymer is a polyacrylale adhexive copolvmer.

24. The lormulation of claim 23, wherein the polvacrylate
adbesive copolymer comprises a 2-ethylbexyl acrylale
monumer.

25.1he formuladon of claim 24, wherein the polyacrylale
adbesive copolymer fwther comprises abuutl 3% to abam
ML wiw vinyl acclate.

26. The formulstion of <laim 21, wherein the huracclant?
plasticizer i @ pulyvinylpyrrolidunciviayl acctale.

27. The formulatiap of claim 21, wherein the pharmacen-
lically acceptable organic solvent is dimethyl sulfaxide.
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28. The formulation of elaim 21, wherein tbe {atty alcohol
cster of a hydroxy acid is s fatty aleobnl ester of lactic acid.

29. The formulation of claim 21, wherein the lower alkyl
ester ol a hydroxy scid is a lower alkyl ester of lactic acid.

30. The formulation of claim 21, wherein the Co-C, , fatty
acid is capric acid.

31 ‘1he formulation of claim 21, comprising dimethyl
sulfoxide, a fatty alcehol cster of lactic acid, & lower alkyl
esicr of lactic acid, and capric acid.

32.The formulalion of claim 31, whereig, prior 10 drying,
the dimethyl sulfoxide, faty alcohol esier of lactic acid,
lower alkeyl ester of lactic acid, and capric acid, are preseat
in a weight ratio of 2:1:1:0.8 (0 6:1:1:0.8, respectively.

33. ‘The formulation of claim 32, wherein the dimethyl
sulfoxide, fatly alcohol ester af lactic acid, lower alkyl ester
of lactic acid, and capric acid, are present in 8 weight ratio
of 3:1:1:0.8 to 4:1:1:0.8, respectively.

34, The forwulation of clatin 32 which, upon coaling upon
a backing layer and drying under conditions suitable w form
an adhesive polymer matrix for delivering steroid hormones,
comprises the dimethyl sulfoxide, fatty aloobhol ester of
lactic acid, lowar allyl cster of lactice acid, sad capric acid
in a weigh ratio of ahout 4-8 parts dimethyl sulfoxide, about
4-8 paris fatty alcohaol ester of lactic acid, about 1 pant lower
alkyl estcr of lactic acid and about 3-6 paris capric acid.

35. The formulation of ¢laim 34, wherein after the drying
the dimethyi sulfoxide and the fatty aloohol ester of lactic
acid are prescat 1) a weight ratio of berween about 1.5:1 and!
about 1:1.5.

36. The formulation of claim 34, wherein the drying
onndilions ase abaut 15 minutes a1 about 60° C.

37 The formulation of claim 31, wherein the fatty alcohol
ester of lactic acid is lauryl lactate.

38. The formulation of claim 31, wherein the lower alky!
ester of lactic acid is ethvl lactalc.

39. The formulation of claim 21, comprising a progestin.

40. The formulation of claim 39, whegin the progestin is
levonorgestiel.

41. The formulation of claim 21, comprising a progestin
and an estrogen.

42. The formulation of claimm 41, wherein the progestin
and the estrogen arc present in a weight ratio of a8 Jeast 1 .8:1.

43, The formulation of claim 42, whercin the progestin
amd the estrogen are preseat in 8 weight ratio of at least 2:1,

4. The formulation of claim 41, wherein the estrogen
compriscs less than shout 0.3% on 4 weight basis of the
formulation.

45. ‘The formulation of claim 41, whercin the progestin is
levoporgestrel aod the cstrogen is cthinyl esiradiol or 17
j3-estradiol.

46. The formulation of ¢laim 45, comprising, on a weight
pereenlage basis, about 79.65% polvacrviate adhesive
copolyier, about 1.25% palyvinylpvrrolidonc/vinyl acetate,
aboul 9.51% dimethyl suffoxids, aboul 3.10% laurylt laciate,
about 3.10% ethyl lactate, about 2.39% capric acid, about
058% levonorgestrel and abomt 0.28% cthinyl estradind,

47. The formulation of claitn 46 which, upon coating upon
a backing laver and drying under conditions suitable 1o form
an adhesive polymer matrix for delivering steroid hormones,
comprises, on a weight percontage basis of the adhesive
pulymer matrix, from sbout 49% 10 about 12% dimethy]
sulfoxide, from aboul 4.2% w0 aboul 12,65 lauryi lactase,
from about (.7% to about 2.3% etby] factate, and from about
3% to abuut 9% capric acid.
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48, 'The formulation of claim 47, wherein the drying
condiliors are about 15 minutes at ahout 60° C.

49_1be formulation of claim 41, which furthcr comprises
a leslusterone.

50. The formulation of claim 21, comprising u testaster-
one,

51. A transdermal hormooe delivery system comprising a
backing layer that is subsiantially impermeable 10 skin
permeztion cabancing agents and coe or more steroid bor-
mones 1o be delivered ransdermally, and an adbesive poly-
mer matsix aflixed o the backing laver, wherein the adhesive
polymer matrix comprises an adhesive polymer and further
comprises, on a final weight pereentage basis of the adhesive
polymer matrix:

a) from about U5 1o aboul 5% of a humeciantiplasticizer;

1) Lrom about 12% 10 abowt 36% pereent of a combination
of skin permeation enbancing ageats which is » mixwre
comprising from about 4% lo ahoul 12% pharmaceu-
tically acceptable organic solvent, from about 4.2% 1o
about 12.6% fatty (C,-C,,,) alcohol estcr of a hydroxy
acid, from about 0.7% to abowt 23% lower (C,.C,)
alkyl cster of a hydroxy acid, and from ahout 3% to
aboul 9% C,-C,, fatty acid; and

<) an amount of cue of more stsroid hormones effective to
provide a pre-determined daily dosc of the ose or mnore
hormoncs for belween about onc and aboul ninc days.

82. The transdermal hormone delivery system of claim
51, comprising a progestn and an cstrogen,

83. 'The transdermal hormoee delivery system of claim
52, further comprising a testosteone.

54. The trapsdermal hormone delivery system of claim
51, comprising valy a progestin,

S5, The transdermal hormone delivery system of claim
51, comprising only a tesussterone.

56. The transdermal bofmene delivery system of claim
31, whercin the progestin is levonorgestrel.

87. ‘Ibe transdemmal bormone dolivery system of claim
51, wherein the ¢strogen is cthinyl estradiol or 17 Beesiza-
diol.

58. The iransdermal hormone delivery system of claim
51, wherein the humcctant/plasticizer is a polyvinylpyreoli-
duncivinyl acclatc.

59. The transdermal bormone delivery system of claim
51, wherein the adhesive polymer comprises a polyacrylate
copalymet.

60. The transdermal hormone delivery system of claim
59, wherein the polyacrylate copolyaer comprises a 2-¢th-
vlkexyl acrylate monomer,

61. ‘[he transdermal hormoone delivery system of cluim
60, whercin the polyacrylate copolymer further comprises
about 3 to 60% wiw vinyl acciate.

62. The transdermal bormone delivery svstem of claim
51, wherein the pharmaceutically aceeplable organic salvent
is dimethyl sulfoxide.

63. The transdermal hormone delivery system of claim
51, wherein the fatty alcohol cster of a hydroxy acid is a fatty
aleoho? ester of lactic acid.

64 The iransdermal horsnone delivery system of claim
51, wherein the lower alkyl ester of a hydroxy acid is a lower
allevl ester of lactic acid,

65. The wansdermal bormone delivery sysiem of claim
51, wherein the (7;=C,q futty acid is capric acid.



US 2004/0053901 Al

66. The transdermal bormone delivery svstem of claim
31, comprising dimethyl sulloxide, a fatty aleobol esier of
luctiv acid, 3 lower alkyl ester of lactic acid, and capric acid,

67. Ihe transdermal hormone delivery sysiem of claim
66, wherein the fatry alenhol cester of lactic acid is lauryl
lactate.

68. The transdermal hormone delivery system of clajm
66, whercin the lower alkyl ester of lactic acid is ethyl(
lactate,

69. The transdermal hormone delivery sysiem of claim
66, wherein the skin permeation enhancing agenis are
present in a weight ratio of about 4-8 parts dimethy! sul-
foxide, aboul 4-8 parts fatty alcobol ester of lactic acid,
shout 1 pan lower alkyl ester of lactic acid and sbout 3-6
parts capric acid.

70. The transdeningl hormane delivery svstem of claim
(6. wherein the dimethyl sulfoxide and the faity alcobol
ester of lactic acid are present in a weight ratio of between
alxwit 1.3:1 and abhout 1:1.5.

71. I'ie transdermal hormone delivery systemn of claim
52, formulated (or delivery of ethinyl estradiol and
levnporgesirel, whenein the ethiny! cstradiol is rransdermally
dclivered at a rate of berween shout 10 yg and 50 g per day
for a terro of about one day w about nipe days, and the
levonorgestrel is transdermally delivered at u rate of at least
20 gig, per day for a term of about nne day o about nine days,

72. The teansdermal hounooe delivery system of cluim
71, wherein b levonorgestrel is transdermally delivered at
a rate of at least 30 up per day for a term of about onc day
o aboutl ainc days.

73. The wansdermal hormone delivery system of claim
71. wherein the levonorgestrel is transdermally delivered in
an amount sufficicnt to produce a steady state scrum con-
centration of at least 1,000 pgiinl,

74. 'The 1ransdermal horroone delivery system of claim
51, whercin the adhesive polymer matrix has a thickness of
ahout 10 to about 300 ¢«m.

75. The transdermal hormoge delivery system of claim
31, wherein the adhesive polymer matrix has a surface area
of aboul 20 c® or fess.

76. "I'he transdermal hormone delivery system of claim
75, whercin the adhesive polymer matrix has s surface arca
of abom 17.5 em® or less,

77. The trapsdermal hormone delivery sysiem of claim
51, which further compriscs an overlay layer, whercin the
overlay layer is ¢coated with an adhesive and extends bevond
the perimetcr of part or all of the hacking laver and adhesive
polymer matrix.

78. The wransdermal harmone delivery system of claim
77, wherein the overlay layer is fabricated with the system,
s0 as 1o be affixed to the non-dermad side of the backing
layer.

79. The wansdermal hormone delivery system of claim
77, wherein the overlay layer iy fabricated separately from
the sysicm.

80. The transdermal hormone delivery sysiem of claim
77, wherein a non-adhesive polymer is substituied for the
adhesive polymer, and wherein skin adhesion is effected
through the adhesive-coated overlay layer.

81. A method of making a trapsdermal bormone delivery
system compuising a hacking layer that is substantially
impermieabde 1o skin permeation cohancing agents and an
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adhesive polymer malnx comprising one of more steroid
bhosmones to he delivered transdermally, comprising the
steps of:

) formulating a0 adhesive polymer siarting solution by
combining an adhesive polvmer with, en a weight
perecntapge basis of the adhesive polymer starting solu-
uon:

1) from ahout 0% to about 5% of a humectant/plasti-
ciser;

2) from about 10% 10 abowt 30% percent of a cambi-
nation of skin permeation cohancing agents which is
a mixture comprising s pharmaceutically acceptable
urpanic solvent, & fatty (Cq-Clp) aleobol cstor of a
hydroxy acid, 3 lower (C,-C,.) alkyl estcr of &
hydroxy acid, and a C,;-C,, fatty acid; and

3) an amount of one or more of the steroid hormones
effective 1o provide 4 pre-determined daily dose of
the hormone for between aboutl one and about nine
days, thereby forming an adhesive polymer stadting
solution;

b) coating the adhesive polymer starting solution onto the
backing layer; and

) drying the coated backing laver for  time and at a
temperature sufficient 10 produce a trapsdermal bor-
mone delivery sysiem wherein the adhesive polymer
matix is less than 300 ym thick and wherein the skin
permieation enhaocing apents are present in amounts of
from about 4% 10 about 12% pharmaccutically accepi-
able orpanic solvent, from about 4.2% 10 about 12.6%
fatly (C,-C.,) alecohol ester of hydroxy acid, from
about 0.7% to about 2.3% lower (C,-C,,) alkyl ester of
hydroxy acid, and from ghout 3% to about 9% C,-C,,
fanty acid.

82, The method of claiin 81, wherein the adhesive poly-
mer starting solution is coated oato the backing layer at a
thickness of between about 300 san and aboul 800 gm,

&3. The method of ctaim 81, wherein the coated hacking
layer is dricd for between about 5 minutcs and aboul 25
minutes.

84. The method of claim 81, wherein the coated backing
layver & dicd at 3 eorperature between about 40° C. and
abowt 80° C,

85, The method of claim 81, wherein, following drying,
the transdermal hormone delivery system is provided with 4
releasable lince affixed 1o the adhesive polymer matrix.

86. The method of cluim B85, wherein, following drying,
the transdermal bormone delivery sysiem is provided with
an overlay layer, whetein the overlay layer is coared with an
adhesive aml extends beyond part or all of 1he perimeter of
the backing layer and adhesive polymer malrix.

87, The method of claim 86, wherein the overlay layer is
fbricated separately from the transdermal hormone delivery
sysiem and provided with its own relcasable liner.

88. The method of claim 86, wherein the overlay layer is
fabricated together with the transdermal hermoue detivery
sysiern, and the sysiwm with overlay provided with the
reiessable tiner affixed 1o ihe adhesive of the overlay layer
and the adhesive polymer matrix.

89. The method of claim 81, wherein the adliesive paly-
mer staniing solution is cuated onto the backing layer at a
thickuess of between ahout 600 gm and 700 gim, und the
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coated backing layer is dricd for between about 13 apd 17
minutes &t about 55° C. -65° C.

90. A method of adininistering v 3 subject one or murc of
a progestin, estrogen or testosterone barmone, the method
comprising applying to ihe skin of the subject desiring such
rcatment the one or more hormones dispersed within 4 sKin
permeation ephindeer composilion comprising # combinaiion
of » pharmacentically acccplable organic solvent, a faty
(€,-Cy; aloohol ester of a hydroxy acid, a lower (C,-C, alkyl
ester of a hydroxy acid, and a Cg-C,q fatty acid.

91. The methad of claiin 90, wherein the pharmaceuti-
cally acceptable organic solvent is dimethyl sulfoxide.

92. ‘The method of claim 90, wherein the fatty akeohol
ester of a hydroxy ucid is a fatty aleohol ester of lactic acid,

93. The methad of claim 90, wherein the lower alkyl ester
of a hydroxy auid is a lower alkyl ester of lactic acid.

94, The methad of claim 90, wherein the Cp-C, g fatly acid
is eapric acid.

95. The method of claim 90, comprising dimethyl sulfox-
ide, a fatty alcobol ester of lactic acid, a lower alkyl ester of
lactic actd, and capric acid.

96. The method of claim 95, wherein the dimetliyl sul-
nxide, fatty alcobol ester of lactic acid, lower alkyl ester of
Inctic avid, and capric acid, are present in 8 weight ratio of
2:1:1:0.8 10 6:1:1:0.8, respectively

97. The method of cluim 96, whesein the dimethyl sul-
foxide, fatty alcobol csler of lactiv acid, lower alkyl ester of
lactic acid, and capric ackl, are present in & weight ratio of
3:1:1:0.8 o :1:1:0.8, respectively.

98. The mcthod of claim 95, whersin the fatty aleohol
csier of laclic acid is lauryl lactate,

99. The method of claim 96, wherein the lower alkyl ester
of ladiic acid is cthyl lactate.

100, A method of administering to a subject one or more
of a proycstin, estrogen or testosterone hormane, the method
coinprising applying 1o the skie of a subject desiring such
treatment a transdermial hormone delivery system compris-
ing a hacking layer that is substantiafly impermeable to skin
permeation chanciny agents and the ope or more hormones
to be delivered transdermally, 2od an adhesive polymer
matrix allixed to the backing layer, wherein the adhesive
polymer matnx comprises an atdhesive copolymer and fur-
ther comprises, on # final weight percentage basis of the
adhesive polymer matrix:

a) from about 0% 10 about 5% of a humectant/plasticizer;

b) from aboul 129 10 about 36% perecot of a combination
of skin permeation enhancing sgents which is a mixture
comprising [romn about 4% to about 12% pharmaccu-
tically acceptable vrganic solvent, from about 4.2% 1o
about 12.6% fatly (C4-Uy,) aleobol esicr of hydroxy
acid, from about 0.7% o abowt 2.3% lower (C,-C)
atkyl ester of hydroxy acid, agd from about 3% 10 abowl
W% Cy-C,q furty acid; and

¢) an amount of the one or more progestin, estrogen or
testosterune hormoncs, sufficient to provide an effec-
tive dose of the hormone.

101 . “the method of claim 100, wherein the elieclive dose
is delivered for a period comprising a pre~detcnnined aum-
ber of days.

102, The method of claim 101, whercin the translermal
hormone delivery system Is replaced once cach peritd for
suceessive periods extending as treatmeant is desired.
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103, The method of claim 100, wherein 1be transdermal
hormone delivery system delivers levoourpestrel,

104. The method of ¢laim 100, wherein the transdermal
hormone delivery system delivers ethinyl estradiol or 17
[3-¢stradiol,

105, The method of claim 102, adapied for conuwl af
fertility, whercin the transdermal hormone delivery system
provides & pre~detcrmined fertilitycontrolling daily dosc of
a progestin and an estrogen for between about 1 and about
9 days, and the transdermal hormone delivery system is
replaced once cach week for three of four sucocssive weeks
of a meastrual cycle, for suceessive menstral cycles extend-
ing as fertility control s desired.

106, The method of claim 108, wherein the transdermal
hormoge delivery system is formulated for delivery of
eibioyl estradiol gnd Jevonorgestrel, wherein the ethinyl
estradiol is transdermally delivered at a rate of between
about 10 g and 50 pg per day for a term of about one day
to aboul one week, and the levonorgestrel is iransdermally
delivered at s rate of at least 20 g per day for a tcem of about
one day to about nige days,

107. The method of elaim 106, wherein the levonongestrel
is transdermally delivercd at a rate of ar least 30 ug per day
for a term of about one day to about nine dayvs.

108. ‘The method of claim 105, wherein the levenorgestre!
is transdermally delivercd in an amount sulicient to produce
a steady slate scrum concentration of at least 1,000 pgimi
and the cthinyl estradiol is wransdermally delivered in an
ameunt sufficient to produce a serum concentralion of
between about 20 and about 80 pp/ml.

109. The method of claim N, whercin the transdeemal
hormone delivery system 15 formulated for delivery of a
pragestin atone.

110. The inethod of claim 105, adapied for substantially
climinating memies, wherein the iransdermal hormaone deliv-
ery system is replaced onec each week for a desired number
of successive weeks, exiending as fenility conuwol and
climination of menscs are desircd.

111. A method of improving libido comprisiug applying to
the skin of a subjcct desiring such trealment a trunsdermal
hormone delivery system comprising a backing laver that is
substantially impermesble to skin permeation enhancing
spents and lestosterone hormones to be delivercd transder-
mally, sad an adhesive polvmer matrix affixed 10 the backing
laver, wherein the adhesive polvmer mratrix comprises an
adbesive copolymer and further comprises, on a final weighn
percentage busis of the adhesive polymer matrix:

a) framn about 05% 1o aboul 5% of a humectant/plastivizer;

b) from about 12% w about 36% perceal of a corabination
of skin peemeation cnbancing ageots which is a mixiure
comprising from about 4% to about 12% pharmaceu-
tically acceptable organic solvent, from about 4.2% to
abaut 12.6% fatty {Cg-Cp) aleobol ester of hydroxy
acid, from about 0.7% to aboui 2.3% lower (C,-C,)
alkyl ester of hydroxy acid, and from about 3% to about
9% C,-C,q fatly acid; aimd

¢} an amount of a testosterons bhormone, sefficient to
provide an effective dose of the honnone.
112, Tte method of clui 111, wherein the effective dose
is delivered tor a petiod comprising a pre-determined num-
her of days.
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113, 'The meihod of claim 112, whercin the rransdermal
honnape delivery system is replaced once cach peried for
successive periods extending as treatment is desired.

114, A teansdermal hormone delivery system comprising
a backing layer that is substamially impenmeable to skin
permeation enbancing agents and onc or more hormanes (o
be delivered transdermally, 2nd an adbesive polymer matrix
aflixed to the backing layer and comprising 8 pre-detcrmined
amount of the hormones, whercin the adhesive polymer
matrix has » surface arca of about 20 cm? or Jess and a
thickness of abaut 300 tam or less and the delivery system is
capsble of delivering at luast 20 up/day levonorgestrel for
between about one and abnut pine days.

115. The transdermal hormone delivery system of claim
114, capable of delivering ai lcast 30 gagdday levonorpestrel
fur between aboutl one and sbout uine days.

116. The transdermal hormone delivery system of claim
114, which ferther comprises an overlay layer, whercin the
overlay Tayer is coated with an adhesive and extends beyond
the perimeter of pan or all of the backing laver and adhesive
polymer matrix.

117. The transdermal hormone delivery systeen of claim
116, whersin the overlay layer is fabricated with the system,
so as 1o be aflixed 10 the non-dermal side of the backing
laver.

118. The transdermal hormone delivery sysiem of claim
116, wherein the overlay laver is fabricated separately from
he systemn,

119. The transdenmal harmone delivery system of cluim
116, wherein a non-adhesive polymer is substituted for the
adhesive polymer, and wherein skin adhesion is effected
ibrough the adhesive-coated overlay layer.

120. The wansdermal bormoac delivery system of Claim
114, formulated for delivery of levonarpestrel.

121. ‘The transdcrmal hormone delivery system of clain
120, which delivers an amount of tevonargesirel sufficient o
iinpart a stcady state scrum concentration of levonorgesirel
of at least 1,000 pp/ml.

122 “The transdermal hormons delivery system of claim
120, formulated for delivery of levonorgesteel and an cstro-
gen sclected from the group consisting of ethinyl estradiol
and 17 f-estradiol,

123, The transdermal hormanc delivery systemn of claim
122, wherein the estrogen 1s cthinyl estradiol and 1he ethiny)
cstradiol is transdermally delivered at between 10 ug and 50
112 pe day for between aboul one and shoul nine days,

124, The transdermal bormone delivery system of claim
114, formulated for delivery of a progestin slone,

125. The transdermal hormone delivery system of claim
114, formulated for delivery of a progestin, 21 estrogen and
A festosicrone.

126. The wmusdermal hormonc delivery system of claim
t14, formulated for delivery of a teslnsterone alone,

127, The 1ransdermal hormone delivery system of cluim
114, wherein the adhesive, polymer matrix comprises an
adbesive polymer apd furlher comprises, on a final weight
percontage basis of the adhesive palymer matrix:

a) fram about (% to about 5% of a bumectant/plasticizer;

h) from shout 12% tu about 36% perceat of a cunbination
ol skin permeation enhancing agents which is a mixture
comprising from zhout 4% 10 sboul 12% pharmaceu-
tically acceptable organic sotvent, from about 4.2% to
aboul 12.6% fatty (C,-C,p) alevhol ester of bhydroxy
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acid, from about 0,76 o about 2.3% lower (C,-C,)
alkyl ester of hydroxy acid, 2nd rom about 3% 10 about
9% C -5 latty acid; and

¢) an amount of the one or more proyesting, estrogen or
testasterope hormones, cftective o provide a pre<e-
termiped daily dose of cach honmone for between about
one and about nine days.

128. The transdermal hormone delivery system of claim
127, wherein the humectantiplasticizer is a polyvinylpyT-
rolidone/vinyl scclate.

129. The transdermal harmone delivery sysiem of claim
127, wherein the adhesive polynier comprises a polyacrylate
copolymer.

130. The tragsdeeenal hormone delivery system of clain
129, wherein the palyacrylate copolyiner comnprises 2 2-eth-
ythexyl acrylate monamer,

131. The transdermal hororone delivery system of claim
129, wherein the polyacrylate copolymer further comnpriscs
about 3 to 60K% wiw vinyl scetate,

132, 1he transdermal hormune delivery system of claim
127, whercin the pharmaceutically acceptable nrganiv sol-
veat is dimethyl salfoxide,

133. The traasdermal hormane delivery system ol claim
127, wherein the fatty aleahol cster of a hydroxy acid is a
fatty alcohol cster of lactic acid.

1M, The transdermal hormonpe delivery system of claim
127, wherein the lower alkyl ester of a hydroxy acid is @
lower alkyl ester of lactic acid.

135. The transdermal hormone delivery system of claim
127, wheiein the Cp-C, ¢ latty acid is capric acud.

136. The trapsdcrmal hormone delivery system of claim
127, comprisinyg ditcthyl sulfoxide, 3 faty aloohol ester of
tactic acid, a lower alkyl ester of lactic acid, and capric acid.

137, The transdermal bormione delivery system of cluim
136, wherein the fatty aleobol esiee of lacte acid is lauryl
laciate.

138. The transdermal hormonc delivery system of claim
136, wherein the lower alkyl ester of lactic actd is ethyl
laciate.

139. “I'be transdermal hormone delivery sysiem of claim
136, wherein the skin permeation enbancing apems age
present in a weight ratio of ahout 4-8 pants dinethylsultox-
ide, about 4-8 paris [atty aleohol ester of Jactic acid, about
1 part lower alkyl ester of lactic acid and aboul 3-6 pars
capric acid,

140. ‘Ihe transdermal hormaae delivery systern of claim
139, wherein the dimethyl sulfoxide and the fauy aicohoj
ester of lactic acid arc present in a weight ratio of between
about 1.5:1 and abuut 1:1.5.

141 A mcthod of making a transdermal bormone delivery
sysicm comprising a backing layer that is substantislly
impermeable 1o skin permeation cahancing agents and an
adhesive pulymcer maltrix conrprising one or mure progestin,
estivgen or 1estosterong hormones (o be deliverd transder-
maily, comprising the xeps of:

a) formulating an adhesive polymer starting solution by
combining an adbesive polymer wilh, oo a weight
percentage basis of the adhesive polymer slarting solu-
tion:
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1) fram about (56 to about 5% of a humedant/plasti-
cizer:

2) from abowl 10% 10 about 3085 peroent of & combi-
nation of skin permustion enhanciny agents which is
a mixlure comprising a pharmaceutically acceptable
organic salvent, a faity (C,y-C,,) sloobol osier of
hydroxy acid, a lower (C;-C,) alkyl ester of hydroxy
acid, and a Cy-C,, fatty acid; amd

3) an amount of the une or more progestin, estragen or
lestostemoe hormones cifective to provide a pre-
determined daily dose of each hommoac for a period
comprising a pre-deleromned number of days;

b) coating the adhesive polymer starting solution onto the
backing laver; and

¢) drviug the coated backing layer for 4 time and al a
ternperature sufficient to pruduce a transdermal hor-
mane delivery system whercin the adhesive polymer
matrix has a surface area of about 20 cm® or less &nd &
thickness of about 300 um or less and the delivery
system is capable of delivening at least 20 pgiday
levonoruestrel fur between aboul ooe and about nine
days.

142, ‘Ihe methad of claim 141, wherein the adbesive
pulymer matrix slarting solution is coated cato the backing
layer at a thickness of between about 300 g and about 80U
am,
143. The method of claim 141, wherein e coated back-
ing layer is dricd for between about 5 minutes and abuvut 25
minutes.

144, ‘The method of claim 141, whercin the coated back-
ing layer is dried a1 a temperature benveen about 40° C. und
about §0° C.

145, The method of claim 141, wherein, following drying,
the transdermal hormone delivery system is provided with a
releasable liner affixed o the adhbesive polymer matrix.

146. The method of claim 145, whercin, following dryiag,
the trapsdermal hormone delivery system is provided with
an overlay layer, wherein the overlay layer 1s coated with an
adhesive and extends beyond the perimetcr of part or all ihe
lracking laver and adhesive polymer malgix.

147. The method of claim 1446, wherein the overlay layer
is fabricated separately from the transdermal hormone deliv-
ery system and provided with its own rcleasable lince.

148, The method of claim 146, wherain the overlay layer
is fabricated together with the ransdermal hormone delivery
system, and the system with overlay provided with the
releasabic Hoer affixed to the adhesive of the overlay Iayer
and e adhesive polymer maltrix.

149. The method of claim 141, wherein the adhesive
polymer mairix stariing solution is coated voto the backing
layer at a thickness of between about 600 gm and 700 um,
and the coated backing layer is dried far between alxut 13
awml! 17 plinutes at abow 35° C. 65° C.

130. A method of administeding lo a subject onc or more
of a progestin, esirogen or &Sstosterons hormane, the method
comprising applying to the skin of a subject desiring such
lreatenent @ transdermal hormone delivery comprising o
backing layer that is subslantially impermeable to skin

17
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permeation enhancing agents and the harmones to be deliv-
ered transdermally, and an adhesive polymer matrix affixed
to the backiog layer and comprising the one or more
progestin, estrogen or testosterone hormoncs. wherein the
adhesive pulymer matrix is of » maximum surface area of
about 20 em® and a maximuin thickness of about 300 m and
the delivery systemn is capable of delivering al least 20
upgfday levonargestre] for between about one and ahout nine
days.

151. The method of claim 150, wherem the translermal
hormone delivery system is replaced periodically for suc-
cuessive periods cxtending as treaiment is desired.

152. The method of ¢laim 150, wherein the ransdermal
harmone delivery system delivers levenorgesteel.

153. The method of claim 150, whercin the transdermal
hormone delivery system delivers cthinyl estradiol or 17
B-estradiol.

154. The method of claim 131, adapted for controt of
fertility, wherein the transdermal hurmune delivery sysiem
provides a pre-determined fenility-controlling daily dose of
a progestin and an estrogen for between abowt | and about
9 days, und the trandermal hormone delivery system is
replaced once each weck for three of four successive weeks
of a mepstrual cycle, for suceessive menstrual cycles extend-
ing as fenility conteot is desired.

155. The method of claim 154, whercin the translcrmal
hormone delivery system delivers levonorgesteel,

156. The method of claim 155, wherein the transdermal
hormone delivery syslem delivers ethinyl estradiol or 17
B-estradiol.

157. The methud of claim 154, wherein the transdennat
hormone delivery system 18 formulated for delivery of
cthinyt cstradiol and levonorgestrel, wherein the ethinyl
cstradiol is trapsdermally delivered at a rate of beiween
abunt 10 gy and 50 g per day for a erm of about ane day
to sbout one week, and the levonorgestrel is iransdermally
delivered at a ratc of at lcast 20y per day for a term of about
onc day to aboul nine days.

138, The method of clatm 157, wherein the levonongestrel
is transdermally delivered at a rate of at least 30 pg per day
for a term of abowt ope day to sbout pine days.

159. The method of claim 157, wherein the levonongestrel
is transdermally delivered in an amount suflicient (o produce
a steady state scrum concemration of at least 10NO pg/mi
and the cthinyl esiradivl is transdermally delivered in an
amount sufficicn o prodeee a serum concentration of
hetween about 20 and abowi 80 pgi/mi.

160, The method of ¢laim 150, wherein the transdermal
horeaone delivery system is formujated for delivery of a
progestin alune.

161, The method of claim 150, wherera the transdermal
hormone delivery system is formulated for delivery of a
testosterune in addition to the progestin and the estrogen.

162. "The mcthod of clrim 154, adapted for suhstantially
climinating mensies, whercin the traasdermal hormone deliv-
ery system s replaced ance cach week for a desired aumber
of successive wecks, cxteading as fentility control and
climination of mcnscs are desired.
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1571 ABSTRACT

Thes invention describes the novel use of dixsociated onm-
petitive progesicrone antagonists for the production of a
pharmacentical agent for demand-oriented female birth oon-
trot (pill on demand), which can be uscd regsrdiess of the
point in the mcostrual eyele, in a dosape nnit that is ©© be
administercd an a ane-lime basis, whose dosage is below the
ovulatiop-inhibiting dosage.
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1

COMPETTVIVE PROCESTERONE
ANTAGONIST FOR DEMAND-ORIENTED
FEMALL. BIRTH CONTROL

This application is a contioustion of Ser. No. 08/817,535
filed Jul. 22, 1997; now abandoned.

This invention relates to the use of ar least one competi-
tive progesterone antagonist for the production of a phar-
maccutical agent for demand-ariented female birth control
(“pill on demand™), which can be used at any point in the
menstrual cycle, in a dosage unit that s to be administered
on a une-lime basis, whose dosage is below the ovulating-
inhibiting dosage,

Alrcady all over 1he warld, the use of oral contraceptives
has developed inws a husiness factor that cannot be ignored.
Especially in view of the fact that the world population is
continuing o shoot vpward, fTurther development of the
hitherto proven methods for birth control is sbsolutely
NCCESSary.

The usc of competitive progesterone antagonists in
female birth contral both in various animal species and in
humaus has been discussed for some years now, as can be
found in the publications listed below, wherchy especially
the use of RU 486 (11-A{4-N,N-(dimethylamino)phenyl]-
V7-fi-hydroxy-17-a-propinylestra-4,9(10})-dien-3-onc;
EP-A-0057115) has been cited in this connection:

Collins ¢t al., Blockade of the Spontancous Mid-Cycle
Gonadotrophin Surge in Monkeys by RU 486; A Progest-
crone Amagonist or Agonist, . Ch. Mctab,, 63: 1270-1276
(1986);

Croxatto, H. B, Salvatierra 1990 Cyclic Use of Antige-
stagens for Fenility Control. Tlsd International Symposiurn
on Contraception, Heidelberg, Jun. 19-23, 1990;

Danford ct al,, Contraceptive Patential of RU 480 by
Ovulation lubibition. I11. Preliminary Observations on Once
Weckly Adminisiration. Contraception 40: 195-200 (1989);

Kckkooen et al.,, Lahteocnmaki P 1990 Interference with
Ovulation by Sequential Treatment with the Antipropester-
onc RU 486 and Synthetic Progestin. Fertil Steril [Fenile
Sterile] 53: 4747 (1990));

Puri et al,, Gunadal and Pitultary Responses o Proges-
terone Aatagonist ZK 98 249 duriny the Follicular Phase of
the Mcustrusl Cyde in Bonnet Monkeys, Contraception
3%2): 227-243 (1989);

Puti ¢t al, Contraceptive Potential of a Progesicrone
Antagonist ZK 98 734: Effect on Folliculogenesis, Ovula-
tion and Corpus Lutcum Function in Booncl Monkeys. In
Moudgal ¢t al, (cds) (1990).

In this connection, it should be mentioned that the dosage
that exerts an ovulation-inhibiting eflfect depends o a great
cxtent on the compelitive progesterone antagoaist that is
used.,

The class af 11P-aryl- or 11fi,19-arylenc-substituted ste-
roids is distinguished pharmacologically according to their
strony, progesterane- or ghicocoriicoid-antagonistic o,
‘Thus, RU 468 can be used, on the one hand, to bring abown
8 therapeutically induced abortion (the human abortive
dosage in combioation with a prostaglandin is approxi-
mately 200-600 mg; EP-A 0 139 608), but also, on the other
hand, via its antagonistic effcct on a glucoconticoid recepior,
o treat Cushing's syndrome.

Annther possible use of campetitive progesterone
antagonists for female birth control, the so-called “L11+2"
wreatment, & proposed by Swahn et al. [The Ellect of RU 486
Administration Dusing the Early Luical hase on Blecding
Pattern, Hormonal Paraineters and Undometrium, Homanp
Reprodnction 5(4): 402-408 (1920)), by an ovulation-
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iohibiting RU 486 dosage uoit being administered (luteal
contracepiion) one time 2 duys after the increase in the
luteinizing hormone (1.H) in the female menstrual cycle (this
is generally on day 14, 15 or 16).

This process has no practical importance, however, since
determining the LI peak in a simple and precise manner stifl
represents a problem.

Glasicr ¢t al. (Mifepeastone (RU 486) Comparcd with
High-Dasc Estrogen and Progestogen for Emnergency Post-
voital Contraception, The New England 1. of Med. 327
1041-1044 (1992)] also describes the use of RU 486 for
posicoital contraccption (cmergecocy posteoilnl
contraception). The method shows s low level of side cffects
in addition 1o high eflectivencss, An extension of the cycle
occurred in a high pereentape of womcea in this study. ‘This
effcct can be attributed primarily 1o the anitovulatory effect
of RU 486.

In addition, WO 93723020 describes thal competitive
progesicione antaganists at a dose that lies buth below the
abortive and ovulation-inhibiting dosage can be used for
female birth control. Here, bowewer, pencrally weekly or
repeated and thus regular administiration s necessary i
achieve the desired cftect.

LP-A § 219 447 also describes what effecls the daily
administration of a progesicrone anlagonist triggers with
tespect 1o the endomerrial differentision state during the
follicular phase or oplionally also the luteal phasc of the
female cycle in a period of up to 4 days at a dosage of
10-200 mg. The changes in the endometrium Ihat result in
this connection are used with respect to the time of nidation
for i vitro fentilization.

Balista et al. [Daily Admimistration ol the Progesteronc
Antagonist RU 486 Prevents lmplantation in the Cyeling
Guinea Pig. Am. J. Obstel. Gynecol, 165:82-86 (1991)] alxo
describes the use of RU 486 for temale birth contrel, which
in an ovulation-inhibitiog dosage prevents nidation ie
guinca pigs by daily intake, precoitally and througbout the
cotire further cycle.

Kawago ¢t al. (Effect of RU 486 on Glycogen Metabo-
lism in Ecdometsivm. Acta Obstetrica ¢t Gymaecologica
Japonica, 41: 15071511, (198Y)] describes the fluence of
RU 486 at a dusage al 30 mg/kg of body weight on the
endometrial glycogen metabolism in a rat model, s0 thal
suceessiul implamation is disrupted. Administration is done,
however, un day 2 or 4 of the pregnancy.

Tt has new been found, surprisingly enough, thal nidation
can he reliably prevented by even one-time administration
only upon demand of a competilive progesierone sotagonis?
{at a subavulatinn-inhibiting dosage), and in 1his respect a
pew type of oral contraceptive is available.

Previausly, the use of competitive progesterote antago-
aists {or contraception was possible only by repeated, regu-
lag intake.

Also, previous usape according 10 EP-A (0 219 447 is ia
conltrast to this invention since here nidation sboulkd be made
pussible specifically by the administration of progesterunc
anagoaist.

Aso-called dissocisted competitive progesicrone anfago-
nist is suitably used zocording 10 the invention.

In this conncction, a dissociated, competitive progester-
one antagonist is defined as a substance thal at ihe dosage
uscd exerls its action via he hypothamalic-ovarian axis not
in terms of ovelslion inhibition (central ¢ffect), but rather a
lncal effect (peripheral selcetive effect) thet is limited exclu-
sively 1o the endometium,

Right al a cenain threshold dose, changes io the
endumetrium are observed while ovulatinn s not inhibited.
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The quotient of ovulatiyn-inhibiting and implantation-
inhibiting dose (chisshciation factor) can be used as a yard-
stick for the dissociation. Said quoticat varies depending on
the specics.

10 rats apd i primatces, all previously studied competitive
pragesterone anlagonists show a dissociation belween cen-
tral and endometrial eficcts, The extent of this dissociation
is subsance-dependent. For a dissocialed, compelitive
progesterone antagonist that is to he used acconding to the
invention (found in the rat afier peroral administration), the
dissociation lactor should preferably lic approximately at 30
or above.

RU 486 is an example of a slightly dissacialed subsiapce
m primates. I inhibils ovulation even at low doses amd thas
results m cyele distuption.

Onapristone (110 4-N,N-(dimethylamino)phenyl)-1 7o
hydroxy-178-(3-hydroxypropyl)- L3a-methyl-4,9(10)-
gnnadien-3-one; EP-A 0 129 499) is an cxample of a preatly
dissoviated progesterane-antagonistic compound that inhib-
its ovulation in primates only 91 exireincly high duscs.

The endometrial effects of RU 486 and Ooapristong
ocuur, however, at comparable doscs. This dissociation
hetween central and endomeirial cflects makes it possible,
whea using a dissociated, compelitive propesterone antago-
nist for the purpuses of this invention, o increase its dosage
and thus 10 ¢nsurc elfcclive implantativn inhibition after a
single usc.

lo this respect, with the soluwion according to the’

invention, amber requirement that is to he imposed on
madern pharmaceutical agents is also that systemic loading
of the organism by onc-time adminisiration be avoided by a
lucally differentiated mode of action.

The above statements imake it clear thal demand-oricnted
oral birth controf was not possible until now.

Specifically for women who could not decide on the

previously nccessary, unilonn intake of oral contraceptives 3

or else for other, e.g., medicinal réusons, did not have the
option of sclecting this foem of birth control, there oow
exisls the aligrnative of opting for the onc-lime, demand-
ariented intake of an oral coatraceptive, without rhe organ-
tsm having 1o be exposed 10 a bormonal control 1hat con-
tinues throughout the ontire meastrual cyele.

‘This invention has additional signiticant advantages,
which certainly ioclude the low dosage of the active inpre-
dicm.

‘Thus, the female menstrual cycle is in no way adversely
affected in its eyclicity (as is cansed by ovulation-inhibiting,
substances), and the organism is nol stressed by snbeces-
sarily large amounts of the conipetitive progesterone anlago-
nist.

The use of such a progesterone antaponist further offers
relizhle contraception, i.e., the une-lime jatake of such a
medicine prevenis the nidation of the biasiocysts.

Aceording to this wyentiog, the competitive progester-
anc anlagonists are used in amounts of gencrally 1-400 mg

uf Onapristone or a binlogical cquivalent dose of another

compelilive progestermoe autsgonist on a onc-lime hasis,

Treaiment with the oampetitive progesterone antaganist
is generally performed regardless of the cycle tme by the
ope-line, demand-oricated, i.c., generally precoital or clse
posteoital intake of a daily dosage unit.

Precoital intake of the medicine tha is produeced accond-
ing to the invention is preferred. The time of intake can be
up 10 6 houss belore or wp 10 24 hours ufter itus.

In this casc, intake is possible at upy cycle time when a
voniraceplive mcasuse 18 necessary, advisable, or desired.

As competitive progeslerone antagouists, all compounds
accarding to the invemion thut show a conespomding char-
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acteristic affinity for the progesterone reccpior and exer an
endometrium-seloctive effect are switable. Such progester-
one antagonists show nidetion inhibition al the dosage used
without inbibiting the ovulation. "Thus, for example, the
following progesterone anlagonists are suitable:
11f-[4-N,N-(Dimethylamine)pheayl}-1 7a-hydeoxy-
17p«(3-hydroxypropyl)-13a-methyl-4,9(10)-gonadicn-3-
one (EP-A 0 129 449),
11B-[4-acciylphenyl]-17B-bydroxy-17a-{3-
hydraxyprop-1{Z)eavl}-4,9(1-estradico-3«me (EP-A 0
190 754),
118,19-[4-(cyanophenyl)-o-phenylenc -1 78-hydroxy-
17ce(3-hydroxyprop-1(Z)-~cnyl)~+andrasicn-3-once,
£10,19-[4-(3-pyridinyl)-o-phenylene]-173-hydroxy-
17a-(3-hydroxvprop- 1{Z)~<cayl)-4-androsten-3-ope  (hoth
WO-A 93/23020),
17a-hydroxy-178-(3-hydroxyprapy!)-118-[4-(1-
mcthylethenyl)-pheayi]-13a-csir-4,9-dien-3-onc,
118-[4-(3-furanyl)phenyl]-17a-bydroxy-178-(3-
hydroxypropyl)-13a-csira-4,9-dicu-3-onc (both EP-A 0 349
481),

(Z)-11p{4-(dimcthyvlamino)phenyl}-173-hydroxy-17c-
(3-hydroxyprop-1-coyl)cstr-4-¢n-3-onc (EP-A 0 404 283),

118-[4-{{(acerylaxy)mino]methyl}phenyl]-178-
methoxy-1Ta{methoxymethylstra-4,9-dicn-3-0nc (EP-A
0 648 778, EP-A 0 648 779),

11 f-{4[[[(cthoxycarbonyl)oxyJimino lmethy| Jphenyl
t73-methoxy-17a-(methoxymethyl)estra-4,9-dign-3-one
(EP-A O 648 T78, EP-A (0 648 T79),

11f-[4-(acetyl)phenyl}-19,24-dinor-17,23 <poxy-17a-
chola-4,9,20-trien-3-one,

(11B,17a)-11-[4-(accryl)phenyl]-17,23-cpoxy-19,24-
dinorclola-4,9,20tricn-3-0n¢.

The competitive progesterone antagonisis can be
administered, for example, locally, topicslly, enterally, or
parenterally.

For 1he preferred oral sdminisieation, cspecially tablets,
cozted tablets, capsules, pills. suspensions, or solesions that
can be produced in the usual way with the additives and
velbicles that are commonly used in galenicals are suilable,

The oral dusage unit that is 0 be administered on a
vne-time basis contains about 210 200 mg of Onaprisione ar
lhe biologically equivalent dose (vquivalent-action amount)
of another dissociated competifive progesicrone smagonist,

The dosc that induces premature menstruation in Cyno-
malgus monkeyvs afier ope-time trestment oo day 22 of the
cycle but does nat inhibit ovulation il adminisiered on a
onc-time basis before the LET peak (1.H-2) is considered an
equivalent-action amount,

Particularly in the case of the preferred oral administra-
tios of the pharmaceutical agent that Is produced sccording
1o the inveation, it is desirable that a delayed relcasc of the
respective active ingredient aceur. As a result, it is 1o be
cosurcd that delayed implantation of the fertilized cgy
CAao! ocur.

Delayed relcase of the competitive progesterone antayo-
nist can be achieved, for example, by formulating the dosage
unit that is 10 be administcred orally as a composile tablet or
by providing the dosage unit that is 10 be administered orally
with a timed-Jisintegration costing, s is readily known to
one skilled in the art. The competitive progestcrone antaga.
nist that is used for the production of the phanmaceutiest
2genl according lo the inventian can, by derivatization, for
cxample, by esterificativn of a free hydroxy group in an
cficctive precorsor, also exhibit a longer half-life than this
precursor. As o result, a prolonged cHieot is also achieved.
This principle s implemented in, [or cxaniple, the esters of
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L1 {4-N N(dimeihylamina)phenyl -1 Te-bydroxy-1 7R(3-

hydroxypropyl)-13a-methyl-4,9(10)-gonadien-3-ope
(Onaprisiunc) described in EP-A U186 834, which arc there-
fure preferably used within ihe scope of this invenion. The
following can be mentioned as representatives:

17p+(3-Acctoxypropyl)-11f{4-N,N-(dimncibylamino)
phenvi]-17c-hydroxy- 4 3ct-methyi-4,9(10)-gonadien-3-one
amd

178-(3-benzoylaxypropyl)-11f-[4-N,N-

(dimeihylamino)phonyl]-17a-bydroxy-13a-methyl-4,9

(10)-gonadien-3-one.

In addition, for local or topical use, for example, vaginal
suppasitories or transdermal systems such as skin plasiers
are avaifahle.

‘The dosage unit that is to be adrinistercd on a one-time
basis contains an amount of Onaprisiane or a biologically
cquivalent dose of arother compelitive progesicronc anlago-
nist for this special form of administration such that over a
period of 4 10 72 hours, 1 to 400 mp of this cnpelitive
propesteronc antagoonist is relcased.

The examples below are to explain the formulation of a
compelitive proyesierone antagonist, which is ol special
rclevance for use within the scope of this invention.

EXAMPLE 1
Composition of a tablet with 10.0 mg of L1p-[(4-N,N-
dimcthylamino)-phenyl)-17a-hydroxy-176-(3-
bydroxypropyl)-13a-methyl-4,9-ponadicn-3-one for oral
adminisirativn

0.0 mg of 1 PL{4N,N-dimcthylaminn)-phenyl])-1 7a-
hydroxy-17(3-(3-hydraxypropyl)-13a-mcthyl-4,9-gonadien-
3.onc

140.5 mg of lactose

69.8my, of corn starch

2.8mg of poly-N-vinyipyrrolidone
2.0mg of aerosi)

0.5mg of magncsiun stearaie
228.0my towl weight of the tabler

EXAMPLE 2

Composition of a tablet with 50.0 mg of 11f,19-[1-
(cyunophenyl)-o-phenylene]- 17 -hydroxy-17a-(3-
hydraxyprop-1(Z)-coyl)-4-androsten-3-one (or oral admin-
istration

50.0 mg of 118,19-{4<{Cyanophenyl)-ophenylenc)-17)3-
hydroxy -1 7a-(3-hydroxyprop-1(Z)-enyl)-4-androsicn-3-
one

140.5 my of laclose

69.5 mg of com starch

2.5 mug of poly-N-vinylpyrrolidone

2.0 myg of acrasil

0.5 g of magoesium stcarate

265.0 mg 1otal weight of the tablet

The tablets are produced in a known way on a tablel press
and are provided with a timed-disintegralion coating,
Pharmacological Obscrvations

The suitability especially of dissociated competitive
progesterane sntagonists for the production of 2 pharma-
ccutical agem fur demand-oricoted fomale binh control
("pil! on demand™), which can be administered on a onc-
time basis in 4 nuo-ovulation-iphibiting dnsage of the com-
pelilive progesterone aptagonist, tollows Irom the animal-
cxperimental and human-pharmacological ubservations
descnbed below:
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Cyclic female monkeys (body weight about 4-5 kg) arc
treated one time over 3 cycles in the late Tollicolar phase of
e cycle (1-2 days before ovalation) with 10 or 30 mgkg
s.c. ar 30 mg’kg p.o. of Quupristone,

Then, the monkeys aee paired up, Because of the proges-
lerone delermination in the luteal phase, it was ooted that
ovulation occurred und that the course of the lutcal phase
was nonnal. Bleeding (menstruation) accurred as expected
on days 27-31 of the vycle. In the case of the teated
animals, go pregnancy was puted, but in the case of the
control amimals, which werce wreated only with a vebicle, one
pregnancy was notcd afler the pairing.

Oiber monkeys are treated in the carlier hutea) phasc (davs
1-3 ahier ovrulation) over 3 cveles one time with 10 or 30 mg
of Opapristonekg s.c. or 30 makg p.o. After pairing was
completed, no pregnancies were 1o be observed cven after
this treataent pattern in the animals 1hat were trealed with
Onapristonc.

Test subjects that cxhibit 8 normal vycle are reated orally
on a one-time basix with 100 or 400 mg of Opapristone vn
the second day before ovulation (ILH-2). The hormwne
profiles (estradiol, progesterone, LH) confirm that ovulation
was not inhibited. No sigoificent shortening, or lengtheniog
af the cycle was proven,

Other test subjccts are orally treated one time with 100 or
400 mg of Onapristope 2 days after ovulation (LH+2). Then,
u biopsy of the endometrium is performed 4 and 6 days after
ovulation. Histology revealed pronounced changex in the
case of the treaied females in terms of desynchronization of
the endometnium,

Clinical experiments with infertile fomales indicaic that a
successful implsutation s regardud as impeobable especially
because ol such changes of the endometrivm aod (hus
successiul implantation s also ol to be expected in the caso
of the females of the treatment group.

What is claimed is:

1. A method for demund-oriented female birth control,
comprising adminisicring a single dosc of a competitive
progesterone antagonist al any point in the menstrual cvele,
said dosage being betow the ewulation-inhibiting dosage and
being effvctive for bink coutrol.

2. A method af claim 1, whercin the competitive prages-
terone aclagonist is:

1184{4-N,N-Dimcihylamino)phenyl -1 Ta-hydroxy-17§-

{3-hydroxypropyl)-13a-metbyl-4,9(10)-gonadicn-3-
one,

11 {4-scetylphenyl }F 278 -hydroxy-17a<3-hydroxyprop

L(Z)-enyl)-4,%10)-cstradicn-3-one,
113,19-[4-(cyanopbenyt)-v-phenylenc]- 178 -bydroxy-
17a-{3-hydroxyprop-1{Z)-cnyl)-4-audroswn-3-on¢,
11339 4-(3-pyridinyl)-o-phenylene}- 1 7B -hydruxy-1 7o
(*-hydroxyprop-1(Z)-enyl)-4-androsien-3-unc,
17a-hydroxy-17(3-(3-hydroxypropyi)-11g-[4-(1-
methylethenyl)-phe oyl } 13-estra-4,9-dien-3-one.
118-[4-(3-furanyl)-pheayl]-17a-hydroxy-173-(3-
hydroxypropy])-13aeesira-4,9-dien-3-onc,
(Z)-11B-{4-(dimeibylamian)phe nyl]- 17R-hydroxy-1 Tee-
(3-hydroxyprop-1 <oyl)esir-4-cn-3-one

11 f-[4-[{{acetyloxy) iminolmethy!]pheny!]-17§-
methoxy-1 7¢-(methoxymetbyl) cstra-4,9-dien-3-onc

113-[4-[[[[(ethoxycarbonyhoxy limino hacthyljphenyl -
17f-methoxy-17v-(methaxymeth vliesira-4,9-dien-3-
one

1tp-[4.(acctyi)pbenayl}-19.24-dinor-17,23-cpoxy-17a-
chala-4,9,.20-trien-3-0ne, or (11H, 17a)-11-[4-(acctyl)
phenyl]-17.23-epoxy-19,24-dinorchola4,9,20-tricp-3-
une.
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According to one asped of the present invention mesoprogestins are used as a component
for the production of a pharmaceutical for female contraception.

They can be used either as single pharmaceutically active principle in female contraceptives
or they can be used together with an estrogen,

According to one aspect of the invention the mesoprogestins, either alone or in combination

with estrogens, are used in a regular, cyclical administration regime. This shall mean that

the mesoprogestins are administered in identical and repeating administration cycles as

long as contraception is desired.

A cycle starts with the administration of a mesoprogestin or mesoprogestin / estrogen

containing dosage unit followed daily by further dosage units thereof. Each cycle is

completed by a period in which no active dosage units (.pill-free” days) or in which piacebos

are administered.

Alternatively in case of mesoprogestin / estrogen administration the administration cycle can
be completed by further administration of estrogen only containing dosage units.

" Anew application cycle starts on the first day after completion of the pill free” or placebo

phase, respectively or aﬁer the phase in which estrogen only containing dosage units have

been administered.

In all cases day 1 in the first administration cycle is the first day of bleeding in the female's

menstrual cycle in which the contraceptive treatment starts.

One embodiment of the mesoprogestin only administration provides for administering the
mesoprogestin containing dosage units up to day 180 at the maximum. Under the continuos
daily treatment (1 to 25 mg mesoprogestin/day) a reversible amenorrhoea is induced and
maintained. The contraceptive effect is due to endometrial effects (endometrial suppression)
of the mesoprogestin. Consequently the endometrium is not prepared for implantation of a
fertilized egg. To achieve the contraceptive effact it is sufficient to administer the
mesoproéestin in dosages to prevent nidation. The dose of the mesoprogestin can also be
ovulation inhibiting but this.is not essential to achieve the contraceptive effect and to induce
and maintain amenorrhoea.

Preferably the mesoprogestin only administration takes place for 3 months at the maximum
(this altows to check the contraceptive reliability of the method).

Compared to other contraceptive regimes which use progesting only the above described
administration regime leads to a better bleeding behavior. Compared to the minipill
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as to complete a 28 day long administration cycle. On the next day the next cycle starts with
the administration of a mesoprogestin/estrogen containing dosage unit, etc.

The estrogen is used in a daily amount of 10 to 30 pg ethinyl estradiol or a bioequivalent
amount theraof.

Mesoprogestins can be used sequentially with a progestin. In this contraceptive regimen the
mesoprogestin component prevents breakthrough bleeding which is usually associated with
chronic progestin treatment. The progestin component at a dose used in so called “mini pill
regimen” is administered for a period of 30-180 days, whereas the mesoprogestin
component is administered for a period of 1-30 days.

During mesoprogestin treatment mensirual bleeding may or may not occur. As a result of '

sequential progestin/mesoprogestin treatment the number of unscheduled bleeding is,
however, markedly reduced.

The regular, cyclical administration regimes of a mesoprogestin, optionally in combination
with an estrogen, are illustrated in detail in Figure 2. ‘

The use of a mesoprogestin in a discontinuous, non-cyclical administration regime is the use
as a so-called demand pill which has to be administered only around the time point of sexuat
intercourse for which contraception is desired. Preferably the administraiion is before
sexual intercourse (,medicinal condom*). For details c.f. WO 93/23020.

A further aspect of the invention refers to a pharmaceutical combination product
(composition) containing a mesoprogestin together with an estrogen.

A further aspect of the invention refers to a pharmaceutical combination product
{composition) containing 2 mesoprogestin together with a progestin.

Yet ancther aspect of the invention deals with pharmaceutical preparations for fernale
contraception comprising daily dosage units of a mesoprogestin.

All the aspects of the pharmaceutica! preparation according to the invention are apparent
from claims 25 to 38.

As mesoprogesting 1.a. compounds disciosed in DE 43 32 283 and in DE 43 32 284 are
suitable for the purposes of the invention.
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In such a dosage unit that is to be administered once a week, the mesoprogestin should

preferably be prepared in a formulation that results in a delayed release of the active
ingredient.

A delayed release of the mesoprogestin can be achieved, for example, by formulating the
dosage unit that is to be administered orally as a composite tablet or by providing the

dosage unit that is to be administered orally with a timed-disintegration coating, as is readily
known to one skilled in the art.

By derivatization, for example by esterification of a free hydroxy group in an effective
precursor, the mesoprogestin that is used for the production of the pharmaceutical agent
according to the invention can also have a longer half-life than this precursor. As a result, a.
longer-lasting action is also achieved.

For the purposes of this invention, the formulation of the mesoprogestin and optionally the
estrogen is done in a completely conventiona! manner, as is already known for the
formulation of these compounds for their individual use as described for J867 in DE 43 32
283 and for estrogen therapy, for example Cyclo-Progynova.

In particular, reference is also made to the information that is contained in the mentioned
prior art documents. ‘

In addition to oral administration of the estrogen and the mesaprogestin, it is equally
possible to administer one or both of the components transdermaily, for example with a skin
patch, which is best known for the administration of estrogen (Climara Patch).

in addition, administration can be done using an intrauterine release system (c.f. Mirena),
but this variant is not preferred within the scope of this invention.

The administration of one or both components as a depot formulation is also possible.
Finatly, all above-mentioned types of administration can be combined. For example, the

estrogen can be administered transdermally with a skin patch, and the progesterone
antagonist can be administered daily crally or one or more times as a depot formulation.
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JANISTRACIGN DE MEDICAR k- WL | enlaces dzo, dc tal forma que las azorreduciasas se encargan de su degrad, ‘.
A : Como ejempIOb se podrian citar el copolimnero del estireno y del 2- hldroxle‘%‘;
= ' o tacrilato, reticulado con divinilazobenceno, utitizado como recubriiniento de G50
- st Y sulas de gelating, o bien copolimeros siritetizados a partir del 2- hxdrox;enl -

crilato y del metiimetacriato (HEMA-co- \AMA) en presencia de dxfue
AZOCOMPUESLos. T
Otro tipo de sistemas degradables dnicamente a nivel colénico son los hld '
geles sintéticos qjue contiencn co-mondmeros dcidos v enlaces azoaromiticos deo.
dabies enzimiticamente. En el medio dcido del estémago, su grado de hmchamIc
es muy bajo, 1o que evita la posible degradacién de moléculas activas, ptro am,,
da que s¢ incrementa el pH en el intestino delgado, el grado de hinchamiento ayy, ‘
ta como resultado de Ja ionizacién y repulsion de cargas. Al llegar 2l colon e gr. -* -
de hinchamiento alcanza un valor que permite el acceso de las azorreductasas 51
uniones azo, produciéndosc una cxpansion del gel y la difusion de la macromé]g ..
cula incorporada. La velocidad de degradacion depende de distintos factores, cogy
la gstructura y Ia longnud dcl ag_eme rwculanle y el grado de hmchamiento dr“?

— e
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caldrice

b et e
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el

T

#
4o cubicrta

COS COMo el 4~4 -dl(melacnloﬂammo) azob&.nceno

5 gg
j
o intestinal - .‘\
l‘ .
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- 8.1.3. Sistemas adminisirados por via percuténeo %
N -
. I La administracién de medicamentos a ravés de ta piel, con la finalidad de ¢q &
e D.u___Q“ o scguir un efecto sisténiico, ha conducido al desarrollo de unas formas de dosifica ,!
T . cmtbricn “cién conocidas con el nombre de sistemas transdérmicos, o TTS (ransdermal the;, g\
l - rapeutic systems). Esta nueva forma de administracién ha sido definida como ur |
— - ~‘§‘ sistema destinado a su aplicacion sobre una zona determinada de ta picl, que sir5: %
\,,3 ve dc soporte o vehiculo para uno o varios principtos activos destinados a e]ercer’i,v&'ﬁ
e un efecto general después de su liberacidn y paso a través de la piel. SRS A
.% : Contrariamente a las cldsicas formas tépicas, los sistemas transdérmicos peg-Liel, -
) | miten un conirol de la posologia y ¢l mantenimiento constante de los niveles plag$z
—_— -g; == . madlicos del medicamento durante el tiempo de aplicacidn del sistema. Por el
Eapaisitn M- resultan particularmente interesantes para aqucllos medicamentos que se Ltlh-' :
el hdeoce! =2l ‘zan en tratamientos prolongados, que requiercn unos bajos niveles plasmaucos
) g {% “ .. que deben mantenerse constantes durante largos periodos de tiempo. Por esta. :
= : '-:_j;', - caracteristicas, 1os sistemas transdérmicos han encontrado aplicacién icrapé\m e -e, X
" B B ca en la administracion de medicamentos como la nitroglicerina, la clonidina; _M‘* L
S L escopolamina, el estradiol, etc., y en un futuro constituirdn una interesante {01
:\A ..-i : o ma ¢le administracién de algunos analgésicos y analgésicos antiinflamatorios 110‘5«»-0 %
pa e S esteroidicos. It
:‘:’;‘:: ST Un sistemna transdérmico estd constituido por una serie de capas consecutivasy
' Q_ ! cada una de las cuales posce una funcién especifica: :
yamiento del sistemn Suisincog®. g J
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1 i Z

— Cubierta externa protectora, impermcable al agua y a los COMponeneg 4
sistemna. _ 4

~- Reservorio de principio activo cn forma de gel, suspensidn, emulsig;, fil
rigido, etc, : S, R

— Mcembrana (facultativa) porosa o no porosa que controla la liberacig, de
principio activo contenido en el reservorio..

— Capa adhesiva hipoulérpica que puede estar presente en toda superfici, &
sistema, 610 en los bordes o no cxistir en el caso de que los componey,,,
del reservorio de principio activo posean propicdades adhesivas, )

— L#dmina protectora interna , yue s¢€ retira antes de aplicar el sistemg 50bz,
la pici. :

En la actualidad se sefalan, para los sistemas transdérmicos, algunas dey,,
‘ ) : ,
sigulentes ventajas:

— Evita los riesgos v los inconvenientes derivados de una administracigy i,

— Incrementa la blodisponthilidad v eficacta de muchos medicamenrosau;
sufren un efecto de primer paso por via oral. '

— Mantiene de forma prolongada y constante los niveles plasmaticeos denty
de rangos terapéuticos.

— Pzrimite una excelente colaboracién por parte del paciente.

— Posibilita el cese de la administracidn del medicamento iras da retirada dg
sistema de la piel.

Seaun la exisiencia ¢ no d¢ una membrana que controle la liberacidu del prin-
cipio activo, los sistemas transdérmicos pucden ser de tipo matncial {carentes &
membrana) o de tipo reservorio. :

A) Sistemnas matriciales

Los sistemas tipo matricial, pusden ser clasificidos en sisicmas ratriciales ton
difusién controiada, con gradiante de difusidn controjada y sistemas microrreser
vorios can disolucidn contrulada.

1. Sistemas matriciales con difusién conwrolada

Estos sisternas estdn constituidos por una matriz adlicsiva a base de butilzenl
tos de peso molecular entre 45.000 y 65.000 daitons ¥ dcido acrilico, adicicadndo® .
un espesante (poliacsilalo sédico) y un agente de reticulacion (trialquilamina) Al
masa asi abtenida se le incorpora el principio activo. Estos sistemnas son utilizade ;
para la preparacién de TTS que contengan nitroglicerina v dinitsito de isusmbi-ﬁ‘l--_:

—




"

. DE ADMIMISTRACION DE MEDICAMENTQ

. ; ¢ )
pcrmeaole alaguaya los 'omp Neteg §

id R jiasmaticos sensiblemente constantes sélo se consigue durante la liberacidn gg

 forma de gel, suspEnsion, emulsl%ﬁ oo PcQucﬁo porcentaje de la dosis inicial.de medicamento. Este hecho se puede ap,n <
. “war a la vista de los sesultados que se recoge en el cuadro 8.1, referentes a yy s;
31 lema que contiene nitroglicerina. ' . | -

o no poresa que controla la liberacigygy

[eservorio. . i
puede sttt presente en toda supel ﬁq@ g - .
;eaistir en el casc de que 103 componenieks, 1. ARG 8.1
osea? PTOPiedadeS adhestiss, ' Coracteristicas de liberccion de un sislema Yansdérmico matricial que confiene nitroglicering

op ; : .

: S[“ retira antes de aplicar el sistema sy 3 superficie {cm?) s e s ER
‘-" Contenide tota} da nitroglicering {mg) zt 7 0 60 50 o z

os sistemas transdérmicaos, algu.nas_df Mioghceries Gberodo en 24 b ’ g ° © 0 : |
. Flujo nitroglicarina in vive |mg/em?/24h) - ; 0.05 0,05 0,05 005 -

) ~ / ~ | os)
1 ; acdministr w

ptos derivados de una Adn‘mu t aqgfii

iy eficacia de muchos MmeoIcamentos g

por via oral. .

y constanie los m

»

S
veles plasmdticos d&niag

) -

2. Sistemas matriciales con gradiante de difusién controlada

-t6n por parte del paciente. T | | " . ; .
aciGn del medicamento fres 'a renizs - Para obviar el inconveniente de una liberacién no constante, en este sistems .
§:= e crea un gradiante de concentracién de principio activo ea el seno de la mabiy
o ;T)jc‘;limérica, tal y como se pucde observar en la frigura 8.29. .
) 4 liperacion degbag e ar en | | ‘

nl)r:.;ue controle i.a llD.L? ac 0_ f N A:'?:
ser de tipo aatricial {carenies ¢

; puadcn

c ¢
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SCI0ICLI006000000000CGCO0D0000000202 n s
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ia iﬁcadOS en SisteTnAas Mainciaiiays 9000rC0000Q30058000V0060000003000608 q M L
s - Y HTR
sién o trolada v sistemas MiCTOEEEs 55538985555552555553585%%% e P
fustén condr J . gl 0055058320550 288900%5%%%%5% | ! n T
©TH 0 0 0 0 6 ¢ 9 dd 0 s o 6 acE lodt e
o g Ccv O ¢DO B OO0 CPE O O DD 00 -
- Pial e i
A R
i , L . Ny E
| conirolada , .F.GURA 8.29. Sistema honsdérmico con gradiente de difusion contralada. I
. " oA
° .. :.._;
N - ase de butlRELgEE . : o o T : {
r una mainz adhesiva a’ll.)éo -uj';cioh -_I_JOS estudios realizados con este sistema que confiene n:lroghcerma camo pn-
. T « 1 i) . . . . - ' . - .
(00 daitons y dcido acrilicQ, S 0.activo demuestran que la velocidad de liberacidn es mds leata que en el sis- .

‘e . . iﬂ: J
wente de reticulacion ('t.n."dcpulam_‘,u:l
Y ivo. Estos sistetnas son “
licerina v dinitrata de 1509 _

i

Maanterior, pero mds constante, Jo que permite que en 24 horas se libere unE:
neipio act Yorporcentaje de nitroglicerina (aproximadamente un 30% frente al 12,5%). J,g_i
AR i

ran ni

sew




s

420  Parie |: FORMAS FAR)
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3. Sistema microrreserverio con disolucion controtada | elicuia ¢

| : Reservon
Estd constituido este sistema por multitud de microcompartimentos hidrofg;

cos {de tamado entre 10 y 40 ym) dispersadqs €n una matriz polimérica h.ldréloba,; "

(figura 8.30). El proceso de liberacion del principio activo es mds complejo queanl[,

|0:sistemas anteriores, ya que intcialmeatz debe difundir del compartimento acy. b

so a la matriz polimérica y de ésta a la picl. El ejemplo mis caracteristico de estas |

sistemas €s ef que se conoce con el nombre de Nitrodisc, que contiene nitroglice. |

i M .

rina COMO principio activo,

FIGURA B.31. Sistema ronsdsrn

Como representante de
sistemna Transderm-Nitro yo

[ ] .. dade nitroglicerina que se ¢

! — . seguidamente se coloca la r

000CO0QC0COQOOUCOCCO C! - . de vinilo-etileno. A continu.

Q0C00QCCO0OO0O0O0O00O oo piel, y pucsto que la mem

| coceCcoCOQCODOOC Io pequedaliberacion de princ
7

ciente para cubrir ¢l periodc
g entre el reservorio de medic:
- El sistema Estraderm es ;
-7 IFE cipio activo es cl sstradiol, qu
. .. [ menopausia. Bl sisterna se m
Basdndose en gl mismo principio, se ha desarrollado un sist;rfli_l"!“_e_l.i@fgf_; o, 0% hacc dur:':m.c t.re_s semar
simultineamente una combinicidn de un progestdgeno v un estréyérnio; cada Tz{as; - -d'f‘;f;'ChUS_P‘“"C:P’Ob 3CIW°§
camento se libera a velocidad diferente pero constante dgmnte un tiempo de 7 ¢ “of CJ at olsufu:’xfn\umente ele:\:
y se emplea como dispositivo anticonceptive transdérmico. B ;‘:; F”“’: 9 que, en estos ca.so..'
3 : - : y particilarmeate ¢l estr:
siguientes alternativas: emple;
absorcidn e iontoforesis.

- FiGurA B .20, 3istemc irensdirmico micicrreserverio con gisolucién conirelada, Cada il ER
regresanto un microrreservenio nidroiilico.
D

B) Sistemas de tipo reservorio ) R

S '."".'.4

Los sistemas reservorio pueden diferir en su astructura ‘scgtir_jg_','c;_gt,_c’fn‘ d‘:sein?ﬁgiﬁ

paTa coNtener un reserverio de.medicamento solido o liquido perg, en 91!!‘?6?{,} a3
caso, es caracteristica la existencia dé una membrana que controla {ail?ve_m&‘, c
principio activo (figura §.31). . - o L ligosEE

Como ¢jemiplos de un sistema con reservorio pira me:.xc_a;nyjcggos B

- pueden citar el Scopoderm, que conticne escopola‘mlma, ¥ e.! Qat_apl'esS' -?’a o
' tiene el antihipertensivo clonidina. El primero permite admxmszr;}r por ¥ ) gl
dérmica una cantidad de 1,5 mg de escopolamina duranic 3 dias; cl»_'srsfc'ﬁf"ﬁ_e'n‘m
colocarse en el lébulo de {a oreja, va quc 1a absorcidn transdérmica d_gl .m‘f-‘dfc“a_ﬁf \‘11 ;
varfa segiin la zona de aplicacién. El sistema Catapress libera clonidina ‘_J;Lu-’
dfas, y aunque la dosis iotal admiriistrfsda es aproximadamente la ml;ll?f’a%i;
tequerida por via orzl, es frecuente la intolerancia dérmica, fo cua}._ﬂ 1at =5
pendér el tratamiento por via transdérmica. IO

e T SRR

“.. 1. Empleode promedicag:

Ll En el caso de la administrac
. filo {por tanto poco permeable)
loy éste, después de su absorcid
~Macin que origina nuevamente ¢
-de empleo de promedicamentos
dios han deaostrado que los 3-1-
N nigjor a través de la piel que «
demostrado que la constante cor

s Pondiente al prupo en 17, por lo




v

Jlucién controlada

Juitud de microcompartimentag
sados en una matriz polimérica kig
| principio activo es mds complejy;
te debe difundir del compartimeg;
¢l El ejemplo mds ca:actenstmgt
re de Nutrochsu_ que conticne pitry

yO0OCODCOCO
YO GO O 0C
Q0O OO0C

|

B50rvoric H:uro.lhca

. .---1 o

ha degarrollado un blstema qué hlgg,'
k2o y un ebtroueno cadan"ﬁl
<oy

O

ivo uan:.d°rmlco

- e su estructura segin e:ren dmeﬁa% A
:ntg, sélido o liquido pero,fen cualqu‘a ,

m.mbrana que controla la liberacigin

: _‘f entre ¢l reservorio de medicamento y la piel.
1. . El sisterna Estradern es andlogo al Transderm-Nitro, pero en este caso el prip, -

jervorio para medicg;h 1i
LSLOPC[JHH[‘M y ¢l Catapress
nero permite adininistrar. por ¥
lamina durante 3 dias; e
ibsorcion transdémuica-delm:
aa Catapress libera clomch, i
1 ¢s '1prommadamente 1a’ “mitad g

slera érmica, lo cual ‘obligad

~ macién que origina nuevamente el principio activo. Como ejemplo de las posibilidades
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A B

Pelizuia exterior Pelicula exteaor

Reservanio sélide Reservorio zdo

—Jdembrana
Achetvo

| Peicnlaa r:irar'J I

- Membiana

Adhesivo
Polizela a retirar _]

fiGurA 8.31. Sistema ironsdérmico tipo reservario. A: medicemento solido; B: medicamentq g, ¢
i

B do o fluide.

Como representante de un sistema reserverio para liquides se pucden ¢jgg,
sistema Transderm-Nitro y ¢l Estraderm. El primero contiene una suspensign ﬁu:!
da de nitroglicerina que se deposita en las oquedadcs de una ldmina de alumigy, -
seguldamenu, se coloca la mesmbrana, que en este caso es de copolimero aee *alo e

de vinilo-etileno. A continuacidn se coloca la capa adhesiva pava fijar ef smem“
la picl, y puesto que la membrana es permeable a la nitroglicerina se produce yp, ;
pequeia hberacmn de paincipio activo, fo cual asegura una dosis de ataque syf.
cicnte para cubrir ¢l periodo de latencia que se presenta al existir una membmna“

cipio activo es'el estradiol, que se utiliza para paliar el déficit hormonal duranie J3* 7
menopausia. Ef sistema se mantiene sobre la piel durante 3-4 dias y ¢l tratamiep. ™
to se hace durante tres semanas, seguidas de otra de descanso.

Muchos principios activos no se pueden absorber a través de la piela una velp.

"cas, por lo que, en estos casos, es necesario disminuir la resistencia gue ofrecela 1
" piel y particularmentc ¢} estrato céraeo. Con esta finalidad se han propuesto las ™ 5
. siguientes alternativas: empleo de promedicamentos, empleo de promotores de a
absorcidn ¢ iontoforesis.

Y

£ 1. Empleode promcdicamentos

En el caso de la administracién a través de la picl, un principio activo poco lipd
-+ filo (por tanto poco permeable) puede transformarse en otro compucsto mas lipdh- -}
lo y éste, después de su absorcion, sufre en las capas internas de la piel una !rarsfor-

JBde empleo de promedicamentos, se puede citar el caso del estradiol. Diversos estu- f‘ R
 dios han demostrado que los 3-17 diésteres del cstradiol son mds lipdfilos y se absof-%é
* ben mejor a través de la piel que el estradiol. Los estudios de hidrélisis enzimdtica han =

emostrado quc {a constante correspondiente al grupo en 3 es mayor que la corres
pcndiente al grupo en 17, por lo que el 17 acetato de estradiol podria consrderar‘é

waty

S

Rl faarrt e

— - '_.—P:-’-—
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_desnaturalizacién, y favorecen fa disolucion de fos lividos del estrato corneo:;

+ ficienternente hidréfiles como para modificar 1a estructura de la queratina.

- .

CAPITULC 81 NUEVAS FORMAS DE ADMINISTRACION DE MEDICAMENTOS . o

e

como un premedicamento intermedio entre el diéster administrado y el cstradiolgy
pasa a la circulacién sanguinca. )

2. Empleo d¢ promotoras

La permeabilidad de la piel puede incrementarse de forma muy notdbleWL—;
medio de promotores de la absorcién, los cuales afectan a la resistencia que o "
ce cl estrato cdrneo. Son muchas las substancias capaces de modificar la ultras|*:
ructura del estrato corneo, pero en la prictica sélo algunos cumplen, al menos A A
cialmente, las siguientes condiciones: .

— Serinactives farmacoldgicamente.

— No ser toxices ni irritantes y no provocar reacciones alérgicas. ,

~— El agerte promotordebe reducir I resistencia cutdnea en una soja disx| .
cién. de tai forma que no permita la pérefida de electrélitos ni substanc|

endogenss. &
— Deben ser fisica y quimicamente compatibles con la gran mayoria d2 !¢ ‘-;,—&

principios activos y zxcipientes utilizados en las preparaciones dermatolifty

gicas.
— Deben ser excelentes disolventes de los pnnuploa activos. e
— Deben carecer de olor, color y sabor. A

El paso de los medicamerntos a través del estrato cérneo puede realizarse powﬁ
células que 1o constituyen (ruta transcelular o poiar) o bien por las separaciones € exs
tentes entre los queratinocites {ruta paracelular o apolar); ello justifica que prGfN'.-’
tores de absorcidn que actian esencialmente sobre la ruta apolar, no tengan mﬁULﬁ“
cla sobre principios activos cuya ruta de absorcién es transcelular. :

Los promotores que afectan a la ruta polar actaan por hidratacién e inc
miento de la querating, lo que provoca cambios conformacionales en su estruc!
ra y una disminucién de su resistencia. El agua actia como promotor por, ¢ste M
msmo dunque Iamblm producu una xolmmc:on de LIS regiones polares de Jedt

que df:_"tan a la estructura tefciaria de las protefaas, pudxcndo incluso produﬂ

agenies tensioactives tienen, en su estructura, una region polar y una cadena s
lar y.se ha comprobado que los que poseen una cadena de 12 carbonos, ¢a el ¢ “35
de los alquilsulfatos, son les que mejor acitian como promotores, puesto que;’s soﬂ.
lo suficientemente lipofilos coma para disolver los liptdos dei estrato comeo, ¥ lot

-Es bastante frecuente recurrir al empleo de sistemas binarios que actdal
to scbre la ruta pelar como scbre la no polar. Uno de los mejores sisiem?
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constituido por un dcido graso in
diol, como el propilenglicol. Otr

~ laurocapram y propitenglicol.

El uso de los promotores de 2
de nucvos sistemas como los que s
ne un reservorio con el principio ¢
na que controla ¢l paso del princip
membrana adhesiva que permite k
la itmnitacién de que ¢l promotor pt
que estd en contacto con la piel. E.
los bordes del sistema; la capa que
promotor y de principio activo sufi
también una membrana que contre
cipio activo que se encuentran ens

Cutierta extenor

Reservorio

Medicamento-
sromoter

Wembrana

Cubisrta acdhesiva

FiourA 8.32. Esquema de dos s

3. lontoforesis

Es una técnica que permite w
de ia piel cuando se aplica una cor
esta técnica, conocida a principios
¥a que permite de forma segura, ¢

- culas, cargadas o no, a través de L.

atractivo de 1a iontoforesis aparec

" iransdérmica.

3 1.4. Sistemas de liberacion coi

La utilizacién de la vfa parente
¢nta upi serie de ventajas, como:
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constituido por un 4cido graso in
diol, como ¢l propilenglicol. Otr
laurocapram y propilenglicol.
¥l uso de los promotores de a
de nuevos sistemas como 10s que s
n¢ un reservorio con el principio ¢
na que controla el paso del princip
membrana adhesiva que permite Iz
. la limitacién de que el promotor pt
- que esta en contacto con la piel. E/
"los bordes del sistzama; la capa que
promotor y de principio activo sufi

— Ser inactivos farmacol6gicamente : también una membrana que contre
It - cipio activo que se ¢ncuentran en

— No ser 1éxicos ni irtitantes y no provecar reacciones alérgicas. e

— E) agente promoetor debe reducir la resistencia cutdnea en una sola dirs
cidn, de 1al forma gue no permita 1a pérdida de electrdlites ni subsianc ¥
cnddgenas. . =

— Deben ser fisica ¥ quimicamente compatibles con la gran mayqria de i
pnnuplm actwos excipientes utilizades en las preparaciones dermaioli| 120
gicas. Medicamento-

— Deben ser excelentes disolventes de }os principios aclivos. Sl prometor

— Deben carccer de olor, color y sabor.

como un promedicamento intermedio entre el diéster admunistrado y ¢l estradiolg,
paSr.l ala Cl!‘CUIZlCIOl’l sangumc‘d

2. Empleo de promoloras

[La permeabilidad de fa piel puede incrementarse de forma muy notablc;uj}*.'
medio de promotores de la absorcidn, los cuales afectan a la resistencia que offr
ce el estrato cérneo. Son muchas las substancias capaces de modificar la uitrzes|
ructura del estrato cdraeq, pero en la pricuca sélo alguncs cumplen, al menos p
cialmente, las sngupntes condiciones: :

Cubierta extenor

Rservonio

Membyana

E! paso de los mredicamentos a través del esirato cérneo puede realizarse perhfz.
células que 1o constituyen {ruta transcetular o polar) o bien por las separaciones ¢
tentes entra los queratinocites (ruta paracelular o apolar); elo justifica que proft
tores de absorcidn que actian esencialmente sabre Ia ruta apolar, no tengan infius
cta sobre principios activos cuya ruta de absorcidn es transcalular.

Los promotores que afectan a la ruta pelar actan por hidratacidn e hinch?
miento de la querating, 1o que provoca cambics conformacionales en su estruc‘? i
ra y una disminucién d¢ su resistencia. El agua actiia como promoter por este me
Msmo, aunque también produce una solvatacién de las regiones polares de!

cramidas y glucoesfingoiipidos (componcnies lipidicos del estrato cdmen).

Los agentes tensioaciivos presentan probablemente un doble mecamsmomlﬂ £
que afectan a la estructura terciaria de las proteinas, puche'}do incluso produt "%
desnaturalizacion. y favorecen la disolucion de los lipidos del estrato corneo: i ¢

Cubiecra adhesiva

Ficura 8.32. Esquema do doss

3. lontoforesis

Es una técnica que permite u
de ia picl cuando se aplica una cot
esta técnica, conocida a principios
Ya que permite de forma scgura, ¢
* colas, cargadas o no, a través de L:
atractivo de Ia iontoforesis aparec
" transdérmica.

lar y se ha comnrobado que los que posc 2 una cadena de 17 carbonos, ei f.!»,
de fos alquilsulfatos, son ios que mejor actian como promotores. pucsto Qué = 13
lo suficientemente lipdfilos.como para disolver los lipides del estrato comeo, }’ { 0%
ficientemente hidrofilos coino para modificar la estructura de la querating. 7 &K e .

Es bastante frecuente recurrir al cmpleo de sistemas binarios que actian 2 &i~ Lautilizacion de la via parente

"sl 1 e 3 seri :
to sobre la ruta polar come sobre la no polar. Uno de los mejores smtun"s MBI - S¢nta una seric de ventajas, como:
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Con fundamento en lo previsto por el articulo 43 de la Decision 486 de la Comision de
la Comunidad Andina, se e comunica que la oposicion presentada por el doctor José
tLuis Reyes Villamizar, en su calidad de apoderado del Laboratorio Franco Colombiano
S.A. Lafrancol S.A., reline los requisitos formales exigidos por la ley al momento de su
presentacion. FRE

En cumplimiento de lo dispuesto en la citada norma, se le concede el término de
sesenta (60) dias habiles siguientes a la fecha de notificacion del presente oficio, para
que haga valer sus argumentaciones y presente pruebas.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

ALIX CARMENZA CESPEDES DE VERGEL
e Nuevas Creaciones (C).

04 0IC. 20§

El anterior oficio fue notificado por fijacién en lista de fecha,

202021

Sede Centro: Carrara 13 No. 27-00 Pisos 2, 5,7y 10
Sede CAN: Tr, 40A No. 38-5¢ Conmutador: 5870000
Fax: 5870284 Linea 018000-810165
Web: www.sic.aov.co e-mail; inffo@sic.gov.co
Bogota O.C. - Colombia
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Con fundamento en lo previsto por el articulo 43 de la Decision 486 de la Comision de
la Comunidad Andina, se le comunica que la oposicion presentada por la doctora Cielo
Angela Pena Rodriguez, en su calidad de apoderada de Gynopharm S.A., retine los
requisitos formales exigidos por la ley al momento de su presentacion.

En cumplimiento de lo dispuesto en la citada norma, se le concede el término de
sesenta (60) dias habiles siguientes a la fecha de notificacion del presente oficio, para
que haga valer sus argumentaciones y presente pruebas.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

ALIX CARMENZA CESPEDES DE VERGEL

Directora

El anterior oficio fue notificado por fijacion en lista de fecha,

202021
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