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Seæota Jefe, 

DIVISION DE NUEVAS CREACIONES 

Superintendencia de Industria y Comercio 

E. S. D. 

Referenda : Expediente NO 06410229 

Asunto Oposición a la solicitud de patente de Invención titulada 

"PREPARACION FARMACEUTICA PARA APLICAR 

SOBRE LA PIRL QUE CONTJENE DROSPmENONA" 

Solicitante SCHERING AKTIENGESELLSCHAFT * 

Opositora :PROCAPS S.A. 

Publicada en la Gaceta de la Propiedad Industrial 

N° 579 del 31 de agosto de 2007 

Yo, LAURA CATALINA 515.VA BARRERA, abogada con tarjeta profesional N 

147399 del Consejo Super( de la Judicatura, en mi condiciOn de apoderada de la 

sociedad PROCAPS S.A. Ionformada bajo Jas leyes de la Republica de Colombia y 

domiciliada en la ciudad de Barranquilla, Colombia, atentamente manifiesto que 

estando dentro del tØrmino de ley y por orden expresa de mi representada, presento 

oposicion a la concesión del registro de la Patente de InvenciOrt titulada "FORMA DE 

DOSIS FARMACEUTICA SOLIDA", cuyo titular es ABBO IT LABORATORIES, 

y pido a Usted declarar fundada esta oposicion y en consecuencia negar el registro de la 

patente solicitada. 
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i. 1. INTERES PARA ACTUAR 

Conforme a 10 dispuesto en el articulo 42 de la Decision 486 de 2000,Xa 

CAN, estando dentro del tØrminoestpIlado por la Icy, nianifiesto el legitimo interØs 

de nuestra representada para oporse al registro de la patente de la referenda, 

atendiendo a que la solicitud pretendida no cumple con los requisitos dispuestos en La 

ley como se analizari mÆs adelante y de set concedida afectaria directamente la 
10 

comercializaciOn de,lgunos produ? de mi representada, que contienen, en 

particular drospirenona y etiniiestraiiol, Por lo tanto, solicito respetuosamente a ese 

Despacho se sirva tener en cuenta la presente oposiciOn dentro del trÆmite 

administrativo que se surte en esta Superintendencia. 

2. FUNDAMENTOS DE HECHOS 

2,1.La solicitud objeto de la presente fue presentada el 30 de octubre de 2006, 

reivindicando prioridad bajo la solicitud DE2004 100 16779 del I de abrii de 2004, 

y fue publicada en Colombia, en La Gaceta de la Propiedad Industrial No 579 del 

31 de agosto de 2007 pÆgina 546 y N° publicacion 300, cuya publicaciOn 

internacional corresponde a la W02005/097196 del 2005-10-20. 

2.2.1a solicitud colombiana 06-110229 objeto de la presente oposiciOn, se refiere a una 

preparaciOn farmacØutica para aplicar sobre la piel que contiene drospirenona 

caracterizada porque la cantidad de drospirenona contenida en la preparaciOn en 

su estado inicial no es superior a la de solubilidad saturada y despues de ser 

aplicada sobre la piel, la solubilidad saturada de la drospirenona es superada por 

desprendimiento de componentes activadoie 1,2 lä diso ii ion, donde la 

solubilidad saturada de la drospirenon  J,, Li preparaciOn es sup ida durante su 
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aplicacion en at menos un factor 5, prefetentemente al menos en un factor 10, 

donde la solubilidad saturada de la drospirenona de la preparaciOn durante la 

aplicacion es superada, at cabo de 1 hora, en at menos el factor 2, preferentemente 

en at menos el factor 5, donde presenra un contenido de etanol o isopropanol, y 

donde contiene un aditivo inhibidor de La cristalizacion referido a la drospirenona. 

2,3.En primera instancia, se debe advertir que las reivindicaciones definen una 

preparacion farmacutica caracterizadas por su uso o mtodo de aplicaciôn. Segcrn 

el preÆmbulo, estas se refieren a una preparaciOn farmacØutica, pero al caracterizar 

la misina, estas definen como una cantidad de medicamento administrado, despuØs 

de set aplicado sobre La piel, como la sustancia comienza a actuar en el organismo. 

Como tal, esto es una caracteristica de su uso y a todas luces se refiere es a un 

mØtodo de tratamiento, dado que se refiere a La forma en la que el cuerpo la 

absorbe y no a las caracteristicas del medicarnento como tal, aquetlo que incluye o 

to conforma de manera que se considere novedoso para set objeto de patente. 

2.4. Pot to tanto, estas se refieren es a un mØtodo de tratamiento y no a la composiciOn 

farmacologica caracterizado pot sustancias o compuestos en combinacióri o a un 

mØtodo de fabricacion que mediante pasos o etapas se obtiene un producto 

tangible y segün la legislacion, decision 486 de la Comunidad Andina de Naciones, 

Articulo 14.- "Los Palses Miembros otorgardn pate ntes para las invenciones, sean 1e 

prod ucto o de procedhniento (,.j", los usos no estÆn contemplados como patentables; y, 

Articulo 20.- "No serdn patentables (.,.) d) los mtodos teiapØuticos o quirvrgicos para el 

tratamiento hurnano o animal, asI como los mtodos de diagnóstico aplicados a los seres 

humanos o a animales". Solo serÆn patentables los productos o procedimientos. Por 

lo tanto a luz de la norma, la presente no seria patentable. 

2,5.Ahora bien, en rnateria del activo, es importante record:ii que esta solicitud de 

patente esta incursa en los impedimentos que cons igra el articulo 2 1 de la Decision 

486 de la CAN, el cual indica ’/ ductos o procedimient ya patenwdos, 
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comprendidos en el estado de la tØcnica de conformiclad con et articuto 16 de ía presente 

deci.siOn, no serÆn objeto de nueva patente, par el simple hecho de atribuLrse un usa dist.into 

at originalmente camprendido par ía patente iniciat". Esto significa que en Colombia a 

la fecha no se conceden patente para los segundos usos. La drosperirona como tal 

es una sustancia activa que fue patentada en 1978 (ver DI) y cuya primera 

indicaciOn fue como antiandrogenico, lo mismo puede decirse de los estrógenos 

sintØticos empleados logicamente como hormonas femeninas. 

2.6,Este mismo articulo 14 se refiere a que las invenciones objeto de patente deben set 

nuevas y tener nivel inventivo Bien, pues antes de la fecha de prioridad de esta 

solicitud se encuentran los siguientes documentos que afectan la novedad y ci nivel 

inventivo de la presente solicitud: 

� Di: US4 129564, Publicada el 12 de diciembre de 1978. 

� D2: WO 9507081 publicada el 16 de matzo de 1995. 

� D3: US5352457 publicada el 4 de octubre de 1994. 

� D4: EP0267051 publicada el 11 de mayo de 1988. 

2 7 El arte previo a la solicitud Colombiana se remonta hacia 1978 en ci clocumento 

Dl, donde se revela un procedimiento para is preparación, asi como la descripcion 

del gestagerto de drospirenona (DRSP) (VØase Reivindicaciones del Dl). Por to 

tanto, tratar de proteger La una preparaciOn farmacØutica cuyo activo es la 

drospierenona no es novedoso. 

2.8.Ahora 
I 
bien, desde ci punto de vista de aplicación sobre la  pie1, el documento 

anterior D2 se refiere at empleo de estrOgeno tal como el estradiol y drosperirona 

en cantidades que van desde 0,2 hasta C ni. dia en la prepracion de un 

rnedicamento para tratar padecimie ti desordenes y smtomas asociados on 
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niveles endogenos insuficientes de estrogeno, donde particularmente en la. pÆgina 

4, lineas 17 a 18, se afirma que su preparaciOn tambin puede comprender 

presentaciones transd&micas entre otras tales como la oral, parenteral o en forma 

de un dispositivo implantable. Pot lo tanto el objeto que se revela en la presenre 

solicirud come es una composicion farmaceutica de aplicacion transd&tmca, que 

tiene como agente active la drosperirona en una cantidad suficiente, NO es nueva 

frente al documento Dl. 

2.9,Ahora bien, la entrega transdØrmica de un ingrediente activo es ampliamente 

conocida en el medlo. Dc hecho el documento D3, particularmente en la 

descripciOn, revela un m&odo de preparar una forma farmacØutica para la entrega 

transdrmica de un ingrediente activo que es sOlido en la temperatura ambiente y 

en el cual la parte o todo el ingrediente active estÆn presentes en una solución 

saturada o supersaturada. Particularrnente a partir de la columna 2, linea 28, este 

documento D3, revela como el ingrediente activo puede set absorbido per hi piel a 

partir de una dispersion del compuesto sOlido, donde el grado de respuesta puede 

set controlado si el agente estÆ en una soluciOri supersaturada, en particular donde 

el solvente tiene una capacidad adecuada para el ingrediente activo. Dc igual forma, 

el documento D4, revela un mØtodo, la composiciOn, y el empleo en la 

administraciOn transdrmica particularmente el uso en la piel pars la 

administraciOn sistØmica de una composiciOn. Particularmente, esta anterioridad 

D4, revela a partir de la pÆgina 2, linea 62, que los solventes que pueden set usados 

en la anterioridad son solventes orgÆnicos no polares permanentes, en particular 

aquellos teniendo el dielØctnico constante de inenos de 4 y un punto de ehulliciOn 

per encirna de 150 Co. De hecho las clÆusulas de este documento D4, revela que la 

composicion esta adaptacla para el contacto con la piel human para proporcionar 

una administracion sistØmica Ad las cosas, a partir de estos do unit ntos D3 y D4, 

combinados con to revelado en Inc uiientos DI y D2, tualquier persona 
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versada en la materia puede ilegar a deducir una preparaciOn farmacutica para 

aplicar sobre la, piel que contiene drospirenona caracterizada porque la cantidad de 

drospirenona contenida en la preparaciOn en su estado inicial no es superior a la de 

solubilidad saturada. 

2.10. Pot to tanto, este documento objeto de oposiciOn a La luz del documento Dl y 

D2 carece evidentemente de NOVEDAD y a partfr de estos documentos D3 y D4, 

combinados con to revelado en los docuinentos Dl y D2, carece de ALTURA 

INVENTIVA 

2.11. En consecuencia y de acuerdo a to descrito anteriormente, se deriva que la 

solicitud colombiana 06-110229 no puede pretender un rnonopolio por patente 

toda vez que to, que pretende no cumple con los ties requisitos necesarios para Sn 

protecciOn. 

2.12. Que pot consiguiente, respecto a la solicitud pretendida se tiene que: 

2.12.1. CARECE DE NOVEDAD Segun la decisiÆn 486 de la Comunidad Andina de 

Naciones, Articulo 16.- "Una ii’wenciÆn se considerard nueva cuando no esi4 

comprendida en el estado de la tØcnica, El esta,do de La tØcnica comprenderd todo to que 

haya sido accesible at pbLico poT una ctescripción escrita u oral, utilización, 

coimrcialiación  a cualquier otro media antes de La fecha de presentación de La solicitud 

de patente o, en su caso, de La prioridad reconocida. ", A la fecha de prioridad, I de 

abril de 2004 ya era conocido, pues como se demostrO, era parte del arte 

anterior con base en el documento Dl y D2, una coniposiciOn farmaceutica 

que tiene como agente activo la drosperirona y de aplicaciÆn transdØrmica, 

sobre ci cual busca protección en ci capitulo reivindicatcrio. 

2,12.2. CARENCIA DE ALTURA INVENT!Y Segun la Decision 486 de la 

Coniunidad Andina de Naciones Articulo 18 "Se considerara que una invent ion 

Carrera 13 N" 119-95 Oficrna I I (571)2 13 12 13 - Fax (571)6 12.1979 
E-mail: negocios@optii - www.optimurnco.com 

Bogot mbia 



tiene nivel inventivo, si para una persona del oficio normalmente versada en La materia 

t&nica corresporuiiente, esa invención no hubiese resultado obvia ni se hubiese derivado 

de nianera evidente del estado de la tØcnica.".’ A la fecha de prioridad, I de abril de 

2004, a partir de los documentos D3 y D4, combinados con lo revelado en los 

docutnentos Dl y D2, es posible deducir una composiciOn farmaceutica de 

aplicacion transdermica que tiene como agente activo la drosperirona sobre el 

cual busca protecciOn en el capitulo reivindicatorlo. 

2.12.3. CARENCIA DE APLICACION INDUSTRIAL La Decision 486 de la CAN 

consagra en su artfculo 14 lo siguiente: "Los paises miernbros otorgardn patentes 

para las invenciones, sean de producto a procedimiento, en todos los campos de La 

tecnoIoga, siempre que sean nuevas, tengan nivel inventive y sean susceptLbles de 

aplicaciÆn industrial". La presente solicitud carece de aplicacion Industrial ya que 

como se demostrO anteriormente, algunas clÆusulas reclatnan ci mØtodo 

terapØutico y estos no son aplicables industrialmente porque primero no se 

obtiene un producto o proceso; y segundo no es reproducible o repetible a 

escala industrial. Por lo tanto, el objeto de la presente invenciOn referido a los 

usos y mØtodos terapØuticos, no cumplen con el requisito de la aplicaciOn 

industrial. 

2.13. Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no es 

objeto de patentabilidad pues es contrarlo a lo que dicta la Decision 486 de la 

Comunidad Andina de Naciones, Articulo 14 "Los Paises M:embros oto’rgaran 

patentes para las invenciones, sean de producto o de procedzm:ento, en todos los campos de La 

tecnalogza, siernpre que sean nuevas, terLgan nivel inventwo y seo n , 7 (ocptthles de aplLcaclon 

industrial.". La solicitud pretendida no cutniple 
coil los tres requisitos de 

patentabilidad 
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2.14. Por todo lo anterior, atentarnente solicito a usted que Se sirva declarar fundada 

la preserite oposicion y negar el registro Patente de invenciOn denominada 

"FORMA DE DOSIS FARMACEUTICA SOLIDA", cuyo, titular es ABBOTT 

LABORATORIES, solicitud Colombana que aparecio publicada en la Gaceta de 

la Propiedad Industrial N° 579. 

3. PRUEBAS 

Dc conformidad con lo dispuesto por las normas vigentes, solicito a usted tener 

como prueba en este asunto los siguientes: 

� Dl: US4129564, Publicada el 12 de diciembrede 1978. 

� D2: WO 9507081 publicada el 16 de marzo1de 1995. 

� D3: US5352457 publicada el 4 de octubre de 1994. 

� D4: EP0267051 publicada clii de mayo de 1988. 

4. FUNDAMENTO DE DERECHO 

Fundamento esta observaciOn en las normas legales siguientes 

4.1 

4.2. 

Numeral 1 del articulo.586 del Código de Comercio. 

Articulo 42 de la DecisiOn 486 de la Corni ifl del Acuerdo de Cartagena. 
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4.3. En las demÆs normas concordantes, 

5. ANEXOS 

Para los efectos correspondientes anexo al presente esctito los siguientes documentos: 

1. Poder para actuar en el presente. 

2. Documento que acredita al representante legal de PROCAPS S.A. 

3 Recibo de caja del respectivo pago de tasa 

4. Copias de los documentos: 

� Dl: US4 129564, Publicada el 12 de diciembre de 1978. 

� D2 WO 9507081 publicada el 16 de marzo de 1995 

� D3: US5352457 publicada el 4 de octubre de 1994. 

� D4: EP0267051 publicada el 11 de mayo de 1988, 
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6. NOTIF1CACIONFS 

Para efectos de notificaciones que por disposicion del articulo 50 del Decreto 

01 de 1984 debe hacer su Despacho, informo que mi representada y la suscrita 

recibiremos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas 

en la Carrera 13 No 119-95, Of. 104 de esta ciudad de Bogot. 

Seæor Superintendente, 

&  

(4 -r9kre 
LAURA CATALINA SILVA BARRERA 

C.C. 52’455,803 de Bogota 

TP-A. 147399 del C.S.de la J. 
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to.0 

PROCAPS 
PODER ESPECIAL 

Yo, WALTER TANAKA TATEKAWA, mayor de edaci y vec.ino de Ia ciudad de 
Barranquilla (Colombia)i�dentificaclo como aparece al pie dc 11Mfirma, quien en ci 
presente docurnento ia en calidad de Representante Legal tic la sociedad 
PROCAPS S.A. socthdad legalmente consLj.Luida y clonuciliada en la ciudad de 
.Barranquilla (Colombia), por ci presenle documento otorgo a la doctora LAURA 
CATALINA SILVA BARRERA, abogada Cr’ ejercicio, idenLihcacla Conic) 
aparece al pie de su firma, con taifeta profcsioiial NO. 147399, poder especial, 
ampiio y suficienle, para formular oposiciones U observaciones a Ia solicituci de 
paLente No. 06.110.229, titulada "PREPARACION FARMACEUTICA 
PARA APLIM( SOME LA PIEL QUE CONTIENE DROSPIRENONA 
ctiyo titular es SCH.ERING AKTIENGESELLScHAFr, pubhcada en Ia 
gaceta No. 579 del 31 dc Agosto tie 2007. 

Nucstro apoderado cjucda facultado, de manera expresa, para realizar todo tipo 
de actos necesarios para ilevar a ca Lo ci LrÆmite tie Ia oposición, mcluyerido, sin 
limitación, preparar y preseutar solicitudes, liacer declaraciones, pagar tasas, 
contribueioncs C impuestos, recabar los titulos 0 certil9cados. Asiimsino quedan 
autorizados para irnpugiiar ad ministrativa y j udicialmente todo lo quc fuere 
resuelto en ci cx ediente a que se hace expresa referenda en ci presente poder, 
Con Lodas las facultades gcncrai.es y especIficas title luera requerido para ella. 

De la misma manera, acicuiÆs de las facuitacies c’ue le conhere la naturaleza del 
presentc niandato, se encuentran facultados para recibir, desistir, transigir, 
sustituir, y reasumir el presenle poder, incoar acciones, rnterponer recursos y 
demis facultacles conferidas por Ia Icy. 

((o1o1i1l)ja) fl los 14 dIas del ines de Noviernhrc 
007. 

PROCAI’S S.A. . 
WALTER TANAKA TATEKAWA , 
C.C. NO 16.251.923 de Pa1mfra ApN WOUL

(’-- Reprcsentaute I.ga1 

I..en et doc1lneflt0 quo 
/ ! .- Acepto.Qua ja fr1m..(’i) 1]L’ 

a otersdo so asp 
AIA 

__  - an a$OtdrP myls 
LAURA CATALINA SILVA BARRERA k Qe ROW.... 
C.C. 52455.803 de Bogota .�;. 

T.P.A. 147399 del C.S. de Ia J.  ic1ede  

Pd 

f ,r’ 3lD 

CALLE 80 No. 78B-201 -A.A. 50330*RBX:(575) 35 
BARRANQUII tOOj4rA 

f i 993()� FAX: (575) 3533949 - 3558434 - 3533681 - 3532897 
MT.: 890.106.527-5 
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CERTIFICJJQ RE XISTENCIA Y RRPESHNThC1ON T. GAL 0 4E INSCRI 

- 

CION DE 

ET . 
NIT: 90.106.527IL 

llbro respectv, La socidad ante menciona [a--- - ---
cainbio do azon soe1a1, por La dnoleioi BOI&rORIOS Ptockps S.A 

CERTIFICA 
I 

QUe -por- eritura Pbiica No. 3,775. de. 18 Dlc/b do 1996, 
-otorgada ei la Notaria 2a. -,-’de BarraT1qul1a, iscrito() en et s. � 

I (mara do conercio, el, 23 do Enero do 1 97 ba el No. 1, 704 de �. 
libro respectio., la oclodad antes ncio a ----V 
camblo do raon ocia1, por Ia deiiominacio  

C E -R T -I W I C. A 

Quo dieha soiedad ha ido reformada por Jas s1 iionteescrituras 
7/0dociimenos privadosr 

umoro aaa/zü/dd 
. - Notaria o.- 

In 
o 

Reg aaaa/mm/dd 
39 197J01/18 Notaria 3a. do aanq lila. - 19,452 l97/0I/24 

992 198L/04/30 Notaria la. de arranqi.i11a 3,112 1981/05/0 
1,464 198/0/27Notaria Lfniea de Soleda< ,533 1982/09/08 

2,744 1983/0J1 Notaria Unica de Soledac 17,416 1993/08/26 

38-26 198/0/i6 NOtad U11:1 ca de Soled a< 9,554 1984/07/27 1 
3,835 198/0/26 NOt–a UnJca de oted3( *2230 198/09/04 

21260 l98/09/1.0 i’Totaria Unica de Sc],eda. 4,905 86/09/15 

1,849 19.89/07/11 Notaria 2. do Eartanqi.i11a $3,9097 19fi9/07/13 

- 444 19b/02/21 Notaria 2a. - de Brtanq i11. 6,101 - 1990/03/16 

3,090 1991/12/17 Notaria 2a. de Barranqufla - 3,993. 1992/01/2 269 193/0/01 Nlotaria 2a. do arranqu- ha 81542B 1993/02/16 2,342 1993/Q/28 ffotari& 2a. du B.arrªnqu,’lia 0,582 1993/05/10 3,652 193/1Lt09 Notaria 2a. de -arrancu:’11a 1,798 1993/11/22 3,615 1996/1/06 Notaria 2a de arranqul1a ;7,218 1995/12/20 1 -: 89 1997/01/16 Notaria a. do aranqu. ha ) 7,704 1997/01/23 121,070 l97/0J17 Notaria 2. de Earranqu. ha - 70,627 ’1997/07/31 2,281 1961/0/04 Notaria a. 

de Barranqu11a 170,813 199-7/08/14 -� 765- 199/04/22 Notar. 3a. do Barranqu. LIa 0,6.28 .199-9/04/23 459 20ch/0/21 Notaria 2a. do Barranqu ha p91,502 2001/02/23 2,608 20d1/1K/0S Notaia 2a. de Barranqu ha j95,771 2001/11/08 - 1,730 2004/07/29 Notaria 2. de Barancfli ha 412,999 - 2004/08/26 - 416 20d5/03/03 Notarla 2. de Barranqu ha -1416,364 2005/03/10 -1,613 2G5/0-7/28 Notaria 2, de-Barranqu iba- )J19,322 2005/08/18 L I - CERTIFICA .-� Quo de acuordo eon la(s) escritura(s ar :iba citada(s), 1a sociedad - so rige poJNE as siguientos dispos–cion: C R1ON SOCIAL:PROCAPS.--------------------------I SIGLA PRO (API - - ,DOMICILIO- IIPAL, Barranqu11a. � - ._.�; - NIT NO: 8-90-,.106.527-S. - JMTRULA MERNTIL 24,802, - - - - H .  - CER I-FIC -- H-C 0 N T I N U A --_ 
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CAMARA DE COMERcIO 

bCOMERCIO Ty, E B A R R A N Q TJ I L L A’ 

DE BRRflflflQUII.LR 

CERTIFICADO DE EXISTENCIA Y REPRESNTACION LEGAL 0 DE 1NSCRIPCI6!’ DE. 

DOCUMF2P0S. . . 
PROCAPSS.A.------------------------------------------------ ---- -----------

890.106.527 5. 

s: 

Direccion Para-, notificacioºs judiciales: . 
CL 80’ 78 B - 201. .’ . . 
De la ciudad tie Barranquilla. 

CERTIFICA 

El tØrmino tie duraciOn tie la oeiedad se fijô hazta .DIJRACION: 
18 tie Agosto tie 2073. 

CRTIFICA - -, 

OBJETO SOCIAL El objeto principal tie la sociedad sera a) -La fabri-
� càcion de capsulas y �Qtrc:; proc3uclos st III il.ares a partr tie materia-

les tales como - qe’latinas u aLt-os do distn a t naturaleza, quepuedan 
ser utilizados coma orivases a recip(nLes do productos y sustancias 
quimicas, farinc out. [cas 

y 

cosmot. cas, p ra i.isO 
y 

consume humano ,y, 
4eterinario; b) La nvst:.icjcc’Lon, dcsarrolia 

y 

fabricacion tie toda - os y 
susancias quimicis, faimaceuticas y cosmetic"-c1ase tie producL L 

�:� 

para use y oqusumo humane, animal y veqetd I; a) La compra 
y 

yenta tie 

materias primas, insums 
y 

product.os intermedios necØsarios para los procesos de fabricacionde sustancias quimics, farmaceuticas,alimen ticias y co8meticas, asi come la comercializacion interna. y extera tie los pductos ’terminados, d) La compra, yenta, importacion, ex-portacion ’ ’distribucion tie toda clase ’tie elementos instru-mentales y -equipos- medicos, quirurgicos,odontologicos,yhospita1arios .para Ia saludl humana y animal. e)La compra,yenta,exportacion-y  dis -distribucion tie dulces confites, galletas y todo tipo tie golosinas o alimentos para el consume humano. f) Actuar como re-presentante a agente tie personae natura1es- y juridie4s, nacia-�nacionalee y extranjeras On, la realizacion de"operaciones 0 tran-sacciones relacionadas con la industria fannaceutics. y en especial con cualquiera tie las ctividadee descritas en los-literals a), bY, c)_ d) y ’e) antes descritos; g) Prestar los servicios tie .esoria y consultoria en las areas administrativas, tie mer isisc  nic nves ncostos cad  y  ,- , produccion, exportaciones, importaciones, ventas, relacionadas con iguales a similares actividades. a las que constituyen el objeto tie PR0CAS S.A.,  asi come los tie. publicidad y promocion tie productos . ’� quimicos, cosmeticos y farmaceuticos parauso humano, animal o in- 5 dustrial; ’4) -Adquirir, operar, administrar y explotar, a cualguier - titulo, mpresa o stab1ecimientos dedicados a la,investigacion, tie-sarrollo, fabricacion a comercializaclon 

tie productosquimicos, far- I macentices, hospitalarios o cosmticos. En desarrol-lo tie su ebjeto principal, la,.sociedad podra tomar interes social come accionista, o ********** C 0N T N U A 



CERTIFICAD D EXISTENCIA Y REPRSEACION L19CAL 0 

41 

DE INSQIPCION DE 

PROAPS S--------------- 
NIT: 890. 10,6’.1527-  

socio 0 tundador de empresas qne tengan I rual o i imilar cbJeto, coili-
prar, veneer, imprtar 

y 

exportar ath iarias.1 insumos repuestos � 

requeridos para el desarrollo de sus atividadesi toinr dinero en 
� :� prestarno, titanciar y arantizar las oper cione4 jcomerci les que ce 

iebre -con terceros relativas a gu objet  eIºrar y ejcutar todo 
�tipo de ctos y contratos necesarios par i desa011ar sus-operaclo-
nes, giralt , aceptar, otorgar y protesta todo t4o de ti:ulos valo-
res e inthtrtmentog negociables1 comprat, vender y constiuir grava 
mene sob’e bienes ibles e inmuebles designar repre 3entantes 0 
apoder ado s en el pals 

y 

en el exterior y, en ge4eraI, reizar cual. 
qui-et acts o negocio ue sea necesario g. coTIVenIeiite pa -a el de.z.-
rrollo de u objeo social y para la mejo protcc–on de usntere-
ses corporatiros 0 - la de sus socios. L socid podra arantizar 
el cunIiriiietito de obligaciones adquirilas tercero; o por sus 
socios, pra ,lo cual podra inelusive cnstitMir gravamnes reales 
sobre sus bienes de cualquier naturaleza 

-. 

C E R T I Fl CA 

CAPITAL .Nro Acciones -1..........Hf Valo Acción.-Autorizado 
.5 ........ � . 

000 000000 ****k********c’ 000 000  

Suserito . . .: 
224i-.  *********** *****l 000 

-Pagado 

****-k***�kk*k*,2245Q0  ***********r*****l,Q0( CERTIFIC ADMINISTRAIONz direccion y ainistra ion a socielad corres-.- pondera a Ia Ablea General de Accioni tas, a fLa Junta Directiva, al Presidnte, a]. Vicepresidente y a un G reu.te Gneral. Mrresponde A la Junta irectIva las siguientes fun jones y atribuc iones entre f---. i1ni11?r acto 6 Contrat ctiva ciantia s a guoerior al �equiva]ento en pesos colombianos ados ientosf incuent mildola-res do los stados Thidos de america (U: $20.00), Iiqudados a la tasa de ambo epresentaLiva del merca .0 vigee el di en clue se urta Ia transacion. Quando se trat-e .5 operapiones on virtuci ce - las cuales l sociedad garantice obliga iônes d tercers o de los socios, -s rquerira qua la op, � ea apro >ada con el voto de I P(5 lo menos 2/3 parte de los integrante �e Ia Ju ita Dire tiva. La ocie4d endra un Presidente / qule - eje.rce a la -epresenta-.. don Iega -de la socedad y te-ndr. las iguient s atribu- - - - -. iclones ntrotas: Ejecutar las d cisione; do 1 . 

Asan’tblea General de Accionistas y de Ia Junta Dire tiva. iercer -1a Represen-4 tacion I.eal -1 de Ia sociedad er tOdos I actos y contr .tos. queso requieranpar el desarrollo del-objeto social1 de cone niidad con lo previsto n las leyss y on los pros- ntes es :atutos. Constituir - apoderados judicialo-s y extr.ajudiciai.es recthr notiçicaciones. absolver- interroatorios de parte, -- con esar --oligacio es de la - sociedad, trat1sigir, dJsistir y allanar a la okiedad e L cualquier asunto juthcil. Aprobar y celebrar en noitibre de Ia s cieda todo acto a contato cuya cuantia sea igua o inth ior al uivalente -� -: C-0 N T I N A 
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DE IIARRRflOUILLA 07********************************************* 

CE.RTIFICADO DE EXISTENCIA Y REPRESENIACION LEGAL 0 DE 1NSCRIPCION DE 

DOCUMENTOS.  
PROCAPSS.A ------------- --------------------------------------------------
NIT: 890,106.527-5. . . 

en pesos. coloithianos a doscientos . cincuenta mil dolares de los 
Estados Unidos �de America (US.59.000), liquidados a la tasa de 
cambio representativa 1e1 mercado vigente el tha en que se surta 
la transacion o celebracion del acto Las deinas tunciones que le 
<orrespondan come Etepresentante Legal por diosicion de la ley, 

� 

de estos estatutos o de la Junta Directiva El, tresidente tendra un 
suplente designado par la Junta Directiva, en reeinplazara al 

..
 

Presidente . en sus taltas temporÆ.les, absolutas o meramente a:iden 
tales, con e-ntidades facuitades, y sin queea nece.sario pa-ra ella 
acreditar la ausencia del principal.. La sociedad tendra un Vicepre’-., 
sidente designadopar la Junta Directiva, quien tambien ejercera la 
representacion legal de la sociedad pudiendo ejercerla cDnjunta o 
separadamente con el Presidente. El viceprŁsidente tendra la 
siguentes facultacies entre otras E3ecutar dentro de su competencia 
1asdcisioiies de la Asamblea General de Accionistas,de la Junta 
Directiva y del Presidente. Ejercer la representacion legal de la 

ociedac1 en todos los actos y coutratos que se requieran para el 
1.1 -darro1lb del objeto social, de cent ormidad con lo pre\ftsto en la,s 

�)yes yen los presentes estatutos. Constituir apoderados judiciales 
y extiçajudiciales, recibir notificaciones, absolver interrogatorios 
.de � pa–te, � contesar obliga.ciones de la sociedad, transigir, desistir 

: 

allanar a là sociedad en cualquier a.sunto judicial. Aprobary 
celebrar en nombre de la soc,edad todo acto o contrato cuya cuantla\ 
sea igual. a inferior al equivalente en pesos çolornbiaiios  a ciento 
cincuenta mu dolares de los Estad.os Unido de 1\rilerica (US$150 000), 
luquidados a la tasa de cambio representativa del mercado vi gente 

. el dia en que se surta 
la 

aprobacion o celebracuon del acto, siempre 

� que æo. se trate de ena’jeiarbienes inmuebles ocualquier otro active 
fijo de la sociedad, inclusive de naturaleza muebles, acciones, 
cuotas q partes de interes in.versiones y todo tipo de derechos 
de la sociedad, o de constituir gravamenes sobre cualquuera de los 

� anteriores, facultades que radican exciusiva y privativamente en � 
cabe,deI Presidente. Las demas tuncioneS que lecresponda coma - 
Represntante legal par disposicion de . la ley, de. estosestatutos 

’o. de la Junta Directiva. El Viceptesidente: .tendra (1’)-. suplente, - 

deignado per la Junra. Directiva, quien 10 reemplazara conjtinta 0 
1. � 

sØparadamente en sus faltas temporales, aólutas o meramente 
accidentales, con identicas facultadesy In.que sea necesario para 

� Œlio acreditar la ausencia del principal -La sociedad tendra un (1) 
Gerente General, con su respectivo Suplente, designados per la Junta Directival El Suplente reemplazara al Gerente General, en sus talta 

temporales, absolutas a meramente accid.entales, quien junto con l 
I gerente general, ilevaran la representacion legal de la sociedad, 
I con identicas facultades, pudiendolas ejercer conjunta o separada- I mente con el Presidente y Vicepresidente, con identicas facultadesj o � - ********** C 01 N:T I N U A ********* 
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I ROAPS SA-- - 
IT: -8 -90  

qae  el rene <enral y sin quo �a ne esariq ara eli> acreditar 
la ausencJ.a del titular. El Gerente i leral tepdra las siquiente-8. 
facultades re otras: FIercer Ia repres ntacion legal d la socie-
dad, toc10 i nta.tO q se receran - i desa-
rrollo del ojetO social, do onformid d con, lo prov’sto en las 

i 

leyes y enos pr-esentes etatutos. Apr01 ar y 4obrar en nonibre de 
la soeieda odo acto o contrato ca ci antia sa igual o inferior 
al equilent en pesos Cólornbianos C: ncuent Mu dol LreS do los 
Estados Unido do America (UB5O.00O), liqiidIos .a 5a tasa do 
cambio rerOs-nt del,- de mercado vigont l di on ue ;e surta la 
ap-robaeion o colebracion del acto1, siempri que no so trat do onaje-
nar a cualq4er titulo bienes inuebies 0 cualquir otro LCtIVO fijo 
do Ia sociedd, inclusivO do naturaleA mueble, aCcioflO, Cuotas 0 
partes deineres-f inversiones y todo tij o de d ’echos d la socie 
dad a de cofistituir gravamenes sobre i lquiea do las anteriores 
facultdes qn radican exciusiva y pri’ ativ’n Lte en cabza del. 
reidente.--------------------------------------------

CRT1FICA 

Quo segün Aca NO. 116 del 27 do Juni do l9’ corresi ondiente 
la Asamb1ea de Aec oiiStas ei Brranqui11a, dc I a Iciedad: 
PROCAPS S.A.--------------------- - F--------S

 

cuya parte port monte so inscii b-i 
o 

n ta cÆkn ra do coC4 mercio, el 
15do Agoto de 1997 bajo c.1 No. 7O838 d libro :ospectivo, r segün Abta No. 127 7,del 22’.de uz de OO corres ondiente a :1. la Asambleai do Accionistas en Bt.Lraflquilla, do Ia ciedad: PROAPS S.A.------------------------------------------------cuya parte prtinente so inscribió en sta Cªra dc 0 merciO, el 29 de May e 2000 bajo el No. 87, 20 & I libr respect: vo1 fueron bramantos: uients nom e hechos losig e CLASE JUNTA DIRECTIVA rincipales 1. Miuski ontOvnik Ruben .:s.5 *7 463 92  2 M1ns3. Gontonik Meyexi - ******7,461,324 gcc 1 3. Minsp,ci ontbvnik Jose S Suplentes 1 Minsld Zilberblum-Elliot C.***** 72,219,541 2. Ninsi ieitel Daniel - ***** ********** 3. M–ilSkI harOn S A99J l2,O82,80 - CERTIFICA IQue sen Aca No. 116 del 27 do Junic do 19 corres: ondiht& la Asanble 

do Accionistas en -Barranquilla do t4 socied d PROCAPS S.A. euya patte pertinente se inscribió En esta Æmara d Comercio, el 

15 de Agsto do 1997 baja el No. 7( , 835 d4 libro : spectivo, ueron hech?s los siguientos’ nombraflüeritos: Cargo/Nombr - - - ident ficaciôn Presjdente C U N T-1 N U A ******* * -- --__ 
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CERTIFICMO D EXISTENCIA Y REPRESENTACION LEGAL, 0 DE ]NSCRIPCION lYE 

DOCUM$NTQS. 
PROCPSS.A.---- --------------- -------------------------- .A.-------------------------------------NIT:

 

--------

-NI,T:890.10,6.527-5..  

Minsk– Gentoik Ruben --’ . CC.* *****-*7j463,992 

Suplente del Presidente 
M–nski Minsid Abraham . CC.*********802,575 

Vicepreskdent’ 
Minki Gontovnik Meyer CC.*******,746l32’4.,. 

Suplente del vicepresidente 
Minski Gontovuik Jose . CC,*******8,671,834 

CERTIFICA , 

Que segün Acta No. 11 del. 01 de Febrero de 2001 correspondiente 
Ja Junta flirectiva. en Barranquilla, de la sociedad: POCAPS 5.74-. 
uya 

par te pertinente se inscribió en eta CÆmara de Comercio, el 
12 de Febrero del 2001 U71  el No. 1,273 del 1iro respective, 
tueron hechos squ–ontes IlombLamientos; 

Cai’go/Nombr ldentificación 
Gerente Genera I 

Ur ibe Ocbo; c4u ILerjno  

’H 
Que segin Acta N, 40 del 01 dezSep/bre de 2004 correspondiente a 
la JuntaDirectiva - en Baranqu–11a, de la sociedad: PROCAPS 5.74. 

e pertinente se iæscribiO en esta c’üya part’ Cmara Us GornŁrcio, el 
de Sep/bre Us .2004 bajo’ el No. 113,263 del libro respectivo’; 

tueron hechos los suien-tes nombrani-ientos: - 
.Cargo/Nombre 

- / 

ldentificaciôn  
Suplente del Geren’e, - - 

Tauak walteif - CC. ******16,251, 923 

CERTIFI -CA 
- - 

- C 

Que segün Acta No. 124’ del 29 de Marso de 1999 correspondiente a 
la Asaniblea de AccioniStas en Barrnqui1la, de la sociedad: PROcAPS 

S.A. cuya parte pertinente so inscribiô en esta Cxnara do Comercio,’ el 04 de. -Agosto de 1999 bajo el No. 82, 226 del libro respectivo, F fueron hechos los siguientes nonbramientos: Cargo/Nombre Identiticación Revicir Fiscal Rpal. -’ Vargas Pertiiz Ana Isabel CC.******32,696,645 CERTIFICA - - IQuo sen Acta No. 127 del 22 de Marzo-de 2000 correspondiente a la Asaniblea de Accionistas en Barranquilla,do la soiedad: PROcAPS C 0 N T I N U A ********** 



NIT: 890.106.527-5. . -� 

SA. cuya prte pert–nerite e iiisribió n est4 CÆinara e Come rejo, 
el 29 de Mayo de 2000 1 bajo el No. 8 71250 di lio ’espectivo, 
ueron hecbos los siguientes iombramientos: 

. 

Cgo/Nmbie I Ident tficación....  
Suplente 61 ovisor Visa]. 

Lozad Villareal Milena CC 32,748,111 

C ER T IF ICA 

Que por scritura ub1ica No. 2.608 del 5 de Oct re del .001,otor 
gada en 1I& otaria 2a. de Barranquilla, inscrita en est. Carnara de 
Comercio l de Novienthre del 2.001.1 b jo los k’ios. 95. 71, 2.056, 

I .057. 2Q58. 2.059. 2.060, 2.061, 2.062 2.064k Ie1 1thi repecti-

va, se re forma totalmenteel articulo 65 contendo en 1 escritura 

publica No. 3. 705 de Noviembre 6 de 1.998 de la, otaria gunda, del 
CirCuito e arranquil1a y se constituye los iuientes Apodetados 
enoraIes, qu.enes tendran 1& func ones qie a c ntiivacior 

4 e indican en raon de u cargo n -la ocieda 1. -Se con’ 
fiere Poder special, Ampilo y uticien1e a 1s senoes: WALTER’ 

AKA TATEKAWA CC. No. t6.25123; wi: 11AM MERTO B2ROS 
C.C. No. 8.7l5.941, para que cada uno en oma independie te en nom 
bre y representacion do PROCPA., sur–ba tpIas las Lec1aracio.:. 
nes tributarias, iduaneras y cÆbiaria a que t  obli ra-da Ia so-
ciedad, a-si como p-ira- quo responda todo 

ke 1a- 
ipo de equerim 

tribi�arias, 
onto a so-
duaneras jicitude inforrnaciou de autorjdads o 

� 

cabiarkas,n ins ordenes Distrital, Depm tinenta y Na-cl nal. 2 -Se 

confiere Ppder specia1,anplio7 uficint,a-os sigul nteB seno-

res que con–Qrrnan el Grupo A y el Grupo B paxa q4 conjun amente sus 
criban contratos de siuninistros do merca cia-s y rvicio con enti’ 
dades of i9La1s, basta par ía suma do US$ 00.000.4o 0CHQt IENTO-S MTh- -. 
tOLARES DE LS ESTADOS tINIDOS DE AMERICA), 1iqu$ados a a tasa re-

presentativ 1e1 mercado vigente en el dig- que srealice ía respec- -: 

acci. GtJPO A LAtIA TANG1FE tiva trans 9n cASTIT4 C.C. N 

41-660-293. BRUPO B: WALTER TANAKA TATE TAWA C. No. 6.251.923, 

CARMEN ALIlA PLOREZ C .C. No.22.434. 0’ 4, AEN AL  IA HERRERA 

DIAZGRANADO$ C.C. No. 22.377.540. Pare el ercicio do estas’ 

tacuitades -, so I rerira por lo mews la f–n do unó (1)- de los 

apoderados espeçiales del Grupo A uno e los apoderadas 

’especiales deI1 Grupo B; 3. -Se otorga Pocer Con-tai, Amp io y Suf 1- 

ciente a La Doctora JOSF1NA MILKS BUEVAS C. No. 33 138497, at 

Ia Doctora MARCELA cARVAJALINO PAGANO C.C. No. 2 579.748, y Al-Doc-
tor DANIEL MRENO VILW4LBA1 C.C. No. 19.113.2lQ para qie cada uno 
representen a PROC.PS S,A.., ante todo ti )O do ai toridad s admInis-trativas y jddiciales, en asnntos do nati. :aleza ambiari y fiscal, - tales CO]o (ontestar e interponer demai las y querimlEntos, coin-parecer en jdicios,pedir lapractica 

do piiebas,cibir rutificaclo-I nes, interpofler: recursos y ejercer accionOs contei ioso adi initrati-va-s y do 4utoia,transigir,conciliar,recibi on nçnbre de a sociedad desistir, ustituir e y reasumir estmanato. ara la celebraclon 

do cualquir acuerdö conciliatorio o tor isaccic al, judy cial o ex-trajudiciai çuaiquiera que sea su cuania,10 Apoderacos deberari aportar la autorizacion escrit-a del Repros ntant Legal 

di Ia socie dad pesentar -soiLcitud 
do dºv1ucion_y/i C 0 N T I N U A�:-



Ab-� :.�.. 
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CERTIFlCPDO DE EXITENCIA Y RPRtSTACION Ewu1 d )B INSCR :PCION DE 

I PROCAPS S.. - - 
NIT:890.l06.27-5. 

le.  Por 10 anterior, el senor TOttO V RELA DI Z, qued facultado 
para tinnr as declaracioiies comabiari s y des docum ntos rela-
cionados con las declaracione not-if ica tones,i portar solicitar 
las p-ruebs que sean necsarias1 desisti en gene al a re lizar todo 
cto necesri do tal forma que pileda cth plir cb ci man [ate dado. - 

CERIFICA 

I Que seg-un doumento privado del 22 de F brero d 2005, nsciito en 
I estia Camara e Comnercio el 28 de ,Marto c e 2. 00 bjo e 2.820 
del I ibro rØpectivo, consta que WALTER Ti A.1cA T KAWA C C. 16.251 - 
923 do -4miar quien actua c>mo represei tänte I gal de a sociedad 

� PROcAPS S.A, otorga Podor Especial, Axlio y uficienIe al senor 
MARtON ThTS PAREDES C.C. No. 72.176874, para q$ en rep: esentacion 
do PROCA A., suscriba declaraciones 1ianer, repo-rl es 

y 

cual-
quier tip  d4 documentos relacionados cr los amites registro 
de comerci exterior ante Ia direccion do ipuess-y adunas nac–o-
nales yb cualguier entidad que haga sus jeces, Para qi e responda 
todo tipo de requimientos y/o moliicitdes d i.nforma< ion do las 
�autoridades a4uaneras en los ordenes flstntta1, departaim ntal y na-
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NOW splrolactones of the formula 

(1) 

0 
wbealm 

Is or 
H2 

?<scoR. wherein 

R is a lower alkyl of up to 5 carbon atoms, and 

is 

or ’’7"are uscful diurctics. 
H2 

19 ClaIma, No Drawings 
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SPIROLACrONES 

SUMMARY OF THE INVENTION 

The present invention provides novel spirolactones 
of Formula I 

wherein 

or 
H2 

(I) 

H><ScOR, wberein 

R is alower alkyl of up to S carbon atoms, and 

or 
H2 H2 

Lower alkyl residues include branched and un-
branched groups, preferably methyl, ethyl and n-pro-
pyL 

DETAILED DISCUSSION 

The spirolactones of Formula I can be prepared by 
conventionally Introducing the methylene group or the 
thiacyl group into the Akunsaturated spirolactones of 
Formula U 

wherein CfC6 

4,129,564 
2 

hydroxide, potassium tert-butylatej or sodium methyl-
at 
The dimetliyl sulfOxonium methylide is prepared in a 

conventional manner (see for retbrence1 L. F. Fieser & 
5 M. Flew, Reagents for Organic Synthesis, J. Wiley & 

Sons, Inc., N.Y., 1967, p. 315). 
The thiayl group is also introduced into the com-

pounds of Formula II in accordance with known proce-
dures. Especially suitable is the reaction of the corn-

10 pounds with the corresponding tbio acid in the presence 
of a protonic solvent such as methanol or ethanol, 
optionally in a mixture thereof with water, while heat-
ing. For reference, we process described In U.S. Pat 
No. 3,013,102. 

15 The preferred temperature range is that from above 
room temperature up to the boiling point of the reaction 
mixture. 

It is also possible to conduct the thiacylafion without 
a solvent 

20 The three starting materials of Formula II which are 
required for preparation of all compounds of Formula I 
in accordance with the foregoing procedures, i.e., 

25  
Material $niieg 

3.oxo-4;415-andro-
S --

stairiene.[17.(Ø.l  
sp.5’rbydrotiiran-
2’-one 
l5o,16c-methyIene-3-

30 o4,4nontuiene. 
(pfl5) 

 
_c  - 

-2 -one 
-  H2 

t5,i6$.,netbylene-3-
oxo4,6.androstnliene-

35 (17($-l)-,Iro-5’) 
-one H2 perhyGrotflran.2 

Is as defined above 
The methylene group is introduced into the com-

pounds of Formula II in accordance with conventional 
methods, for example, by reaction of the compounds 
with dimethyl sulfoxonium methylide In an aprotic 
solvent such as dimethyl sulfoxide, dimethylfonnam-
ide, dioxane, or a mixture of dimethyl sulfoxide and 
tetrahydrofUran. See for reference, B. I. Corey and M. 
Chaykovsky, J. Am. Chem. Soc. 84 (1962)867 and ibid. 
84(1962)3782. 

This process is advantageously conducted at 20°-40° 
C. under a protective gas atmosphere, such as nitrogen. 

The dimethyl suifoxonium methylide is suitably pre-
pared by reaction of trimethyl sulfoxonium iodide or 
chloride with a base, such as sodium hydride, sodium 

can be prepared as follows; 

4. 3-oxo-4,415-andmstatriene4174ft-1’)-spfro-51perhy-
drofuran-2’-one 

20.0 g. of 3$-by4roxy-5,15-androstadicn-17.oue is 
combined in 280 mL of absolute tetrahydrofuran with 
4.34 g. of freshly pressed lithium wire. -Then, 36 ml. of 

45 1-bromo-3-dimethoxypropane is added dropwise under 
ice cooling within 30 minutes. After 1.5 hours of agita-
tion at ice-bath temperature, the mixture Is filtered off 
from the unreacted lithium, and the filtrate Is stirred 
into Ice water. The precipitate is filtered off, washed 

50 with water, and taken up in methylene chloride. 
After drying and evaporation, the residue is chro-

niatographed on silica gel, thus obtaining 19,9 S. of 
17a-(3’-dimethoxypropyl)-5,15-androstadiene-3$,17$-
diol In the form of an oil. 

55 19.9 S. of 17cz-(3’-dlmethoxypropyl)-5,15-androstadi-
ene-3$,17$-dioI is combined In 500 mtof acetone under 
Ice cooling with 1.0 g. of p-toluenesulfonlc acid and 
stirred for 15 minutes under cooling. The mixture is 
then introduced under agitation into we water which 

60 contains sodium bicarbonate; the precipitate is filtered 
off, washed, and taken up in methylene chloride. After 
drying and evaporation, 9.2 g. of crude 3/3-bydroxy-
5,15-androstadiene-117(/3-1’)-spiro-5lperhydrofuran-
2’-methyI ether is obtained In the form of an oil. 

65 19.2 g. of 3$-hydroxy-5,15-androstadienØ-[17(-1’)-
spiro-5’]perhydrofUran-2’-methyl ether is combined in 
394 ml. of absolute toluene and 39.4 ml. of cyclohexa-
none with 3.94g. of aluminum isopropylate in 40 ml. of 



S 

3 
absolute toluene and heated for 45 minutes under grad-
ual distillation. The mixture is then diluted with methy-
lene chloride, washed with dilute sulfuric acid and wa-
ter, dried, and evaporated. The residue Is cbroinato. 
graphed on silica gel, thus obtaining 17.5 g. of 3-oxo-
4,154ndrostadiene-t17(flV)spfro-5’Jperbydrofuran. 
2’-methy1 ether in the form of an oil.. 

4,129,564 

4. 
I1-spiro-51perhydrofuran-2’-one 
182.5’-184.5° C. 

JV2M .= 27,100. - 

is obtained,: m.p. 

sp1ro-5perhydrofuran-2cone 
tJV: �i3 14200. . . 15 S. of3$-hydrox5a,16a-mcthyleue-5..anthost 

jo 

17-one 
. (produced, for example, according to DOS 

17.5 g. of 3-oxo-4,15-androstadiene-[I7(p-l")-spiro [German. Unexamined Laid-Open Application] 
5]perhydr0flzran-2’9-methyl ether is combined in. 350 2,109,555) Is combined in 150 ml. of absolute tetrahy-
ml. of acetone under ice cooling with 35 ml. of chromo- drofUran under Ice cooling with 3.6 g. of lithium and 
sulfuric acid (prepared from 267g. of Cr03, 400 ml. of thereafter 30 ml. of l-bromo-3-dimethoxypropane is 
water, and 230 ml. of concentrated sulfuric acid, replen- 15 added dropwise within 30 minutes. After agitation for 
ished with water to obtain I liter); the mixture is stirred 2.5 hours at Ice bath .tcrnperatuxe the mixture is saps-
for 30 minutes under cooling in an ice bath. The mixture rated from’ the unreacted lithium, and the. filtrate is 
is then stirred into ice water, the precipitate is filtered stirred into ice water. The thus-obtained precipitate is 
off, washed with water, and taken up in methylene filtered off, washed with water, and taken up in methy-
chloride. After drying and evaporation; the residue is 20 lane chloride.. After. drying and evaporation, the residue 
cbromatographed on silica gel, thus obtaining 11.8g. of is chromatographed on silica gel, thus obtaining 16.8 g. 
3-oxo4,15-androstadene(17(0-1’)-spiro.51perhydrofu.. of 17a-(3’-dimethoxypropyl)-15u,16a..mnethylene.. 
ran-2’-one. A sample recrystallized from diisopropyl androstene-3$,17$-dioL A sample recrystallized from 
ether/acetone melts at 189.5-191.5° C.  dilsopropyl ether/acetone mŁltsat 153-.1S9° C. 

UV: s = 17,300. 
25 16.5 g. of 17a-(3’-dlmethoxypropyl)-I5a,16a..methy.. 

lene-5-androstene-3,17J3-&o1 is agitated in 410 ml. ’of 
10.0 g. of 3-ozo-4,154ndrostadiene-117(-11.spjro- 

70% acetic acid for 18 hours at room temperature. The 
mixture is then stirred into ice water, and the thus-5’]perbydrofuran-Z-one is combined in 100 ml. of abso- obtained precipitate filtered off, taken up In chloroform, lute dioramas with 10 ml. of triethyl 

orthoforinate and 10 30 and washed with sodium bicarbonate solution and Wa-ml. of dioxane/concentrated sulfuric acid (produced ter. After drying and evaporation, the residue is chro-from 13.5 ml. of absolute dioxane and 0.48 ml. of con- niatographed on silica gel, thus, obtaining 11.5g. -of centrateci sulfuric acid). The mixture Is stirred for 30 3$-bydroxy-15a,16a-methyIene5androstee..[I7(fi minutes at room temperature, combined with 2 ml. of 1’)-splro-5perhydrofuran2’ol. A. sample recrystal-pyridine, and diluted with ethers The ether phase Is 35 lined from diisopropyl ether/acetone melts at194°-202’ washed with water, dried, and evaporated. The residue 
c. 

is’ triwrated with pyridinc-containing methanol, the 
io.s g. of 3$-hydroxy-15a,16a-methyjene..5andros-thus-separated crystals are vacuum-filtered. Yield: 8.9 tene417 ft-i piro.5perhydrofliran-2’.o1 is corn-g. of 3-cthozy-3,5,15-androstatriene-(17(8-1)-spiro- blued in 210 nil. of absolute toluene with 21 ’niL of cy-5’]perbydrofuran-2’-one, nip. 153,50-159°  C. ’it) ciohexanone and 2.1 g. of aluminum Isopropylate in 20 

VV: 24o 19,800. ML of absolute toluen; and then heated for 45 minutes 
under gradual distillation.. The mixture is -then diluted 

8.9 g. of 3.ethoxy-3,5,15-androstatriene-117(p-1’)-
spiro-5’]-pethydrofUran-2’-one is dissolved In 201 nil. of 45 
’acetone, cooled in an ice bath, and combined with 1.38 
nil, of pyrldine, 6.36g. of sodium acetate, and 63.6 ml. of 
water. Then, 4.72 S. of ’N-bromosuccinimide is added 
thereto, and 6.36 ml. of acetic acid Is added dropwise 
over a period of 15 minutes. The mixture is fui’ther 50 
stirred for 45 minutes under ice cooling, diluted with 
ether, and washed neutral with water. After drying and 
evaporation, 10.35 g. of 6-bromo-3-oxo.4,15-andros-
tadiene.[17(ft-1)-spiro-S’jperbydrofuran-2’-one is ob-
tained ln the formofanoil. 55 

U%1: e243 12,700. 

10.35 g. of 6$-bromo-3-oxo-4,15-androstadieue. 
)-splro-5’Jperhydrofuran-2’-one is stirred in 60 

103.5 ml. of dimethylformamide with 4.61 g. of lithium 
carbonate and 5.37g. of lithium bromide for 18 hours at 
1000 C, The mixture is then introduced into ice’ water 
under agitation, the precipitate is filtered off, washed 
with water, and taken up in methylene chloride. After 65 
drying and evaporation, the residue is ’chromato-
graphed. After recrystallization from diisopropyl ether-
/acetonc, 6.5 g. of 3-oxo4,6,15-androstatriene-[17(J3-

with methylene chloride, washed with 2N sulfuric acid 
and water, dried, and evaporated. Yield: 11.5 g.. of 
crude lSa,16a-methylene.3-0x04-audrosteee.{17(p.. 

l’).spiro-S’jperhydrofiiran-2’!..oI as an oil. A sample 

purified by preparative layer chromatography Sand re- - 
crystallization from diisopropyl ether/acetone melts at 
259°468° C. UV-’ 9241 16,500. 

10.5 g. of ISa, 16a-methylene.3-oxa-4-andrâstene-
I 17($-1)-spfro-51pcthydrofuran-2’ol is combined in 
100 ml. of acetone under ice cooling with 10 ml. of 

chromosuiftiric acid (prepared from 267g. of Cr03, 400. 

ml. of water, and 230 ml. of concentrated sulfuric acid,’ 
replenished to a volume of I liter with water). The 
mixture is agitated for 1 hour, then stirred into ice wa-
ter, washed with water, and taken up in methylene 

chloride. After drying and evaporation, the residue: is 

chromatographcd on silica gel, thus obtaining 8,2 g. of 
l5a,l6a-methylene-3oxo-4-androsene417q31’>.spjro.. 

5’]perhydrofUran-2’-one..A sample recrystallized from 
dlisopr6pyl ether/acetone melts at 18(r-l81° C. 

Ui’: = 16,600. 
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7.2 S. of 15a,16a-methylenc-3-oxo-4-androstene-
(17(0-1’)-splro-5’]perhydroforan-2’-oue is combined. in 
72 ml. of absolute dioxanc and 7.2 ml. of triethyl ortho. 
formate with a solution of 7.2 niL of absolute clioxane 
and 0.26 ml. of concentrated sulfuric acid. The mixture 
is stirred for 30 minutes at room temperature. Then, 2 
ml. of pyridine is added thereto, the mixture is diluted 
with ether, washed with water, and dried. After at’apo-
radon, 8.5 g. of crude 3.edioxy-l5a,l6a-methylene-3,5-
androstadiene[l7(fl-1’)-spiro5’perhydrotbram2’.one 
is obtained. 

1W: 24l - 15.10), 

8.5 S. of 3-cthozy.15a,16a-methyleue-3,5-androstadi-
ene-[17(ft-fl-spiro-Zlperhydroftiran-2’-one is dissolved 
in 192 ml. of acetone, cooled in an ice bath, and com-
bined with 1.32 mL of pyridine, 6.08g. of sodium ace-
tate, and 60.8 ml. of watcr, then, 4.51g. of N-bromosuc-
cinlinide Is added thereto and within 10 minutes, 6.08 
nil, of acetic acid is added dropwise to the reaction 
mixture. The mixture is further stirred for 1 hour at ice 
bath temperature, diluted with ether, washed with wa-
ter, and dried. After evaporation, 9.6 g. of crude 6$-
bromo-3-oxo.4-androstene-(17($-l’)-spiro-5’lperby-
drofiiran-2’-one is obtained. 

9.6 g. of 6j3-bromo-3-oxo4-androstene-117(j3-
1’)spiro-5perhydrofuran-2’-one is stirred In 96 ml. of 
dimethylformamide with 3.75 g. of lithium carbonate 
and 48. of lithium bromide for 18 hours at 100°C. The 
mixture Is then stirred into ice water, the thus-obtained 
precipitate is filtered off, taken up In methylene chlo-
ride, washed with 2N sulfuric acid and water, and dried. 
After evaporation, the residue Is chromatographed on 
silica gel thus obtaining 6.5 g. of 15a416a-metbylene-3-
oxo4,6-androstadiene-[17($-1’)-spiro-5’]-perhydroflz-
ran-2’-onc. A sample recrystallized from dilsopropyl 
ether melts at 180.54-182.5°  C. 

15$ 16$-methylene-3-oxo-4,6.androstadiene4l7(fl-fl-
spiro-5’]perhydrofuran-2’.one 

15g. of 3$-hydroxy.l5$,I6-inethyIene-5-androsten-
17-one (produced, for example, according to German 
Pat. No. 1,593,500) 

is 

reacted in 150 ml. of absolute 
tetrahydrofuran with 3.27 g. of lithium and 29 ml. of 
1.bromo.3-dhmethoxypropane for 2 hours at ice bath 
temperature and for 4 hours at room temperature. The 
mixture is filtered off from the unreacted lithiuni, the 
filtrate is stirred into we water, the precipitate is filtered 
off and taken up in methylene chloride. After drying 
and evaporation, the residue is obromatographed on 
silica gel. Yield: 174 g. of l7a-(3’-dbnetboxypropyl)-
15$,16$-inethylene-5-androstene-3$,17$-diol. 

17.0 S. of 17a.(3’.dimethoxypropyl)-15$,16$-methy-
lene-5-androsteue-3$,17i3-diol is agitated in 340 ml. of 
70% acetic acid for 18 hours at room temperature. The 
mixture is then stirred into ice water; the thus-obtained 
precipitate is filtered off and taken up in methylene 
chloride. The methylene chloride phase Is washed with 
sodium bicarbonate solution and water, dried, and evap-
orated, thus obtaining 13.8 g. of 3$-bydroxy-15$,16$-
methylene-5-andrOstefle-[17(8-i’)-SpirO-5i-PerbYdr0f 
ran-2’-ol as a crude product. 

8.8 g. of 3$-hydroxy-15/3,16$-methylefle-5-andrOs-
tene[l7(J3.1’)spiro.5perbYdrOflUafl-2’0l is combined 
in 176 ml. of absolute toluene and 17.6 ml. of cyclohexa. 

none with 1.76g. of aluminum isopropylate in 50 ml. of 
absolute toluene and heated for 3 hours under gradual 
distillation. The mixture is then diluted with ether, 
washed with 2N sulfuric acid and water, dried, and 

S evaporated. The residue is chroniatographed on silica 
gel, thus obtaining 4,3 S. of 15$,16/i-methylcne.3-oxo-

androste[171iro-5]perhydrofuran-2’-one 
A sample recrystallized from dilsopropyl ether/acetone 
melts at 178.50-179.5’ C. 

10 
UV: E241 - 16.500 

4.2 g. of 15$,16$-mcthylenc.3-oxo-4-androstcne-
(17($-V).spiro-5’jperhydrofumu-2’-one is refluxed in 84 

is 

ml of tert.-butanol with 4.2g. of chioranil for 18 hours. 
The solvent is distilled off under vacuum, and the red. 
due is chromatograplied on silica gel. For purposes of 
additional purification, preparative layer chromatogra-
phy is employed. Yield: Li S. of 15$,16j3-methylene-3-

20 oxo-4,(,-andmtsdiene-[17($-1)-splro-5’]perhydrofi-
ran-V-one as an oil. 

UV ft4 = 25,700 

For each starting material, after the preparative rem-
don is terminated, the reaction mixture is worked up in 
a conventional fashion to obtain the desired compound, 
e.g., by precipitation, extraction, recrystallization, and-
/or chromatography. 

The compounds of this invention possess valuable 
pharmacological properties. They are, inter alia, diuret-
ics of the aldosterone antagonist type, i.e., they reverse 
the effect of desoxycorticosterone on the excretion of 
sodium and potassium. Unexpectedly, the compounds 

35 of this invention display superior activity in comparison 
with the conventional diuretic, spironolactone. This 
effect can be determined using the test model of Holi-
man (G. Hollniann et al., "Tubuiaere Wirkungen and 
renale Elimination von Spirolactoncu" (Tubular Effects 

40 and Renal Elimination of Splrolactones], Naunynsch-
miedeberge Arch. Exp. Path. Pharmak. 247,419(1964); 
P. Marx, "Renal Effects of d-Aldosterone and Its An-
tagonist Spironolactone," dissertation of the Medical 
Faculty, Berlin Free University, 1966). 

45 The compounds of Formula I can be administered to 
mammals, including humans, e.g., parenterafly or enter-
ally (orally) in accordance with fully conventional pro-
cedures, e.g., those used in the administration of 
spironolactone. Thus, suitable dosages as a diuretic are 

so 20-500 mg/day for human patients. 
The pharmacologically active compounds of For-

mula I can be processed in accordance with conven-
tional methods of galenic pharmacy to produce medici-
nal agents, especially for oral administration. Conven-

55 tional excipients Include pharmaceutically acceptable 
organic or inorganic carrier substances suitable for par-enteral, enteral or topical application which do not 

deleteriously react with the active compounds. Suitable 
pharmaceutically 

acceptable carriers Include, but are 

60 not limited to, water, salt solutions, alcohols, vegetable 
oils, polyethylene glycols, gelatins, lactose, amylose, 
magnesium stearate, talc, silicic acid, viscous paraffin, 
perfume oil, fatty acid monoglycerides and diglycer-
ides, pcntaerythrltol fatty acid esters, bydroxy-inethyl-

65 cellulose, polyvinyl pyrrolidone, etc. The pharmaceuti-
cal preparations can be sterilized and if desired mixed 
with auxiliary agents, e.g., lubricants, preservatives, 
stabilizers, wetting agents, emulsifiers, salts for Influenc-
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nig osmotic pressure, buffers, coloring. flavoring and- . . 
br aromatic substances and the like which do not delC- UV = 18.1O0 

tetiously react with the active compound& 
. EXAMPLE 4 �’ 

For parenteral application. particularly suitable are 
solutions, preferably oily or aqueous solutions, as well 5 14g. of 15a,16a-methylene-3-oxo-4,6-androstadaene-

� as suspensions, emulsions, or implants, Including siui,- (17(#-1’)-spiro.S]perhydrofliran-Z -one is refluxed in 
22.5 ml. of methanol with 3 ml. of tbioacetic acid for 17 positories. Ampoules are convenient unit dosages. 

For enthral application. particularly suitable hours. The mixture Is then diluted wit ether, washed 

lets, dragees, or capsules having We and/or a carboby- with sodium bicarbonate solution and water, dried, and 

drate carrier or binder or the like, the carrier preferably 10 evaporated. The residue is purified by way of prepare-
being lactose and/or corn starch and/or potato starch tive layer chromatography and recrystallized from di 

isopropyl ether/acetone. Yield: 1.08g. of 7a-acetylthio- . A syrup, elixir or the like can be used wherein a sweet- 
ened vehicle is employed. Sustained release 15a,16a-methylefle-3-OXo4-androstefle-[17(8..1’)4PirO-’ 
tions can be formulated including those wherein the 5yd2’0e, m.p. 214.5-217.5’ C. 

active compound is protected with differentially de- 15’ . .. :1. 
*  

IM 
gradable coatings, e.g., by microencapsulation, multiple 
coatings, etc. . . 

Generally, the compounds of this invention are dis- ’ . EXAMPLE 5. 
pensed in unit dosage form comprising 10-100 mg in aSM - .-.- mg. ..,1 in 

y 

cite- x 
� pharmaceutically

 

acceptable UU1 dosage. 20 ene- 1 1 h is refluxed elaboration,ydrofuna-2’-one 
Without farther  I ’ DC 

� 

5 1 f +1 I 1 I S*1 � ç ’ o me 
0 with W. o opropi..c acid or ’ � � �. 

skilled in e can, using e prwug description, 32 ho Th mixture is workedup an 
p as �  

u,..e e present invention  A11 extent..e
 

described in Example. 4 Yield- 220 mg. of Iset.,16d.
following prefared S ’He embodiments are, there-

25 fore, to be construed as merely Illustrative, and not l-"piro›5%x*ydrofuran-21-oae, 
hnutativeof the remainder of the disclosure m any way  

whatsoever.  

EXAMPLE I  

1.5 g. of 3-oxo4.6,15-androstatriene-I17(P-1’)- 30 EDLAACPLE-6 
5 

5 

splro5]perhydrofuran-2’-one is =fluxed In 22.5 ml. of 2.75g. of trbiaethyl sulfoxonium Iodide is stirred In 51 ’ 
methanol with 1.5 ml, of thloacetic acid for 2 hours. The nil. of diinethyl sulfoxide with 341 mg, of 80% sodium 
mixture is then diluted with ether, washed with water, hydride oil suspension for 2 hours at room temperatum 
sodium bicarbonate solution, and water, dried, and The almost cleat solution is combined under. nitrogen 
evaporated. The residue is chromatographed on silica31with 2.0g. of 15a,16a-methy1ene-3-oxo.4,64ndrostadi 
gel, thus obtaining 105 g of 7a-acetylduo.-3oxo4,l5- eue-[17(fl-11.spiro.5perhydrofuran.2’-one and agi-
andmstadiene-f17Q3-1)4pim-51petbydfOflnanZ’Ofln. tated for 24 hours at room temperature. The mixture is 
nip. 311°-319  C. (decomposition), then stirred Into ice wster, the thus-obtained precipitate S 

40 is filtered off,washed with water, and taken up in tenth-
UV; 23g 19-M.   ylene chloride. Alter drying and evaporation, the real.. 

due Is purified by repeated preparative layer chroma-. S 

tography, thus obtaining 520 mg. of 6$,7$,15a,16cr- S 

10 g of 3-oxo4,415anostatnene.117($-l’)-SpirO-n.2 
. 5]perhydrofuran-2’-one Is refluxed in 15 ml. of media- 45 

’ aol with 1 ml. of thiopropionic acid for 16 hours. The . .� IN: em = 18,000. 
� mixture is worked up and purified as described in Exam- S ’ EMPLE I pie 1, thus obtaining 670 mg. of 3-ozo-7a-propionylthio-

4,15..androstadiene-[17(B-1’)-spiro-5’JperhydrOfmirafl- 1.0 g. of 15,l6$-methylenc-3-oxo-4,64ndrcstadi-
2’-one. so ene-[17(ft-1’)-splro-5’]perhydrofuran-2’-one. is refluxed 

in is ml. of methanol with I ml. of thioacettc acid for 2 
UV: �g 18,500. 

5 
hours. The mixture Is then taken up in ether, washed. � � 
with sodium bicarbonate solution and water, dried, and ’ 

EXAMPLE 3 evaporated. The tea due is cbromatographed on Silica 
. . 

gel. Recrystallization from diisopropyl ether/acetone 
5 

55S 

� ,, , . . . 

4.13g. ci trnnetbyi uuOXOUlUiUiniUUiW IS agitatuu 111 yields 590 mg. of 7a4cetylthio-15$,16-mnŁthylene-3- S 75 ml. of 
dimethyl sulfoxide with 512 rug, of 0% ° oxo.440drostne417(..l’)spiro-51perhYthotiran diumn 

hydride, oil suspension for 2 hours under nitrogen. 
2’-one, m.p. 242-247’ C. (decomposition). S The almost 

clear solution is combined with 3.0 g; of � S 
3-oxo4,6,1ndrostaUenc417(-1)-spbO-5’IPerhY- 60 . UV- _- 19,300. S S 

drofuran.2’-one and agitated for 24 hours at room tern- S 

perature. 

The mixture is then stirred into ice water, the . 
precipitate Is filtered of!, washed with waWi and taken 750 rug. of 15/3,16$-methylene.3’oxo-4,64ndrostadi- S S up in ether After drying and evaporation, the residue is. 

ene-(17(8-1)-spiro-5’]perhydroflirafl-Z’-one is refluxed chromatographed on silica gel 
and then further purified 65 in 7.5 ml. of methanol with 0.75 ml. of thiopropionic S 

by 

preparative layer chromatography, thus obtaining acid for 18 hours. The, mixture is worked up as de-520 mg. of 6fl,7pmethy1ene.3-Oxo4l5-afldrO5tadiefle- scribed in 
Example 4, and the residue is purified by t17(ft-.1l)spfro.51..perhyd1ofl1ran..2’.0fle. 

S preparative  layer chromatography, thus obtaining 320 . . 
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mg. of 15,l6J3.methylene-3-oxo-7a-propiony1tb10-4-
androstene-[17(ft-1)-spiro-5lperhydrofuran-2’-ofle as ’. 
an oil. C7 

UV: � 18,100. 

EXAMPLE 9 

1.4 g. of trimethyl sulfoxontum iodide Is stirred in 25 
ml. of dimethyl sulfoxide with 110 mg. of 80% sodium 10 
hydride oil suspension for 1.5 hours under nitrogen. The 
almost clear solution Is combined with 1.0 g. of 
15$,16$-methy1cnc-3oxo4,6-androstadiene{17(-1)-
spiro-5’Jperhydrot’uran-2’-one, dissolved in 10 ml. of 
dhnethyl sulfoxide. After 24 hours of agitation at room 

is 

temperature, the mixture is stirred into ice water, the 
precipitate is filtered off, taken up In ether, washed with 
water, and dried. The residue obtained after evapora-
tion is purified by repeated preparative layer chroma-
tography, thus producing 170 mg. of 6/3,7/3,15/I,16$- 20 
dimethylene-3-oxo-4-androstene-t17($-l)-spiro-5’)per-
hydrofiuun-2’-one in the form of an oiL 

UV: E 18,400. 

The preceding examples can be repeated with similar 25 
success by substituting the genetically and specifically 
described reactants and/or operating conditions of this 
invention for those used in the preceding examples. 

From the foregoing description, one skilled in the art 
Fan easily ascertain the essential characteristics of this 30 
invention, and without departing from the spirit and 
scope thereof, can make various changes and modifica-
tions of the invention to adapt it to various usages and 
conditions. 

What is claimed is 35 
1. A spirolactone* of the formula 

wbsrcin 

H2 

(I) 

wherein R is lower alkyl of up to 5 carbon atoms, and 

or 
if2 H2 

2. The spirolactone of claim 1 wherein 

Is and 

H2 

3. The spirolactone of claim 1 wherein 

Isc1ç’vvbc16’’  

H2 S fl2 

4. The spirolactone of claim 1 wherein 

add C1lCj6 7 
H2 H2 

5. The spirolactone of claim 1 wherein 

cilc7 

Is H><scOR and C1’’"C14ls 

6. The spirolactone of claim 1 wherein 

Is H>’(SCOR and C’C16’is 
H2 

7. The spirolactone of claim 1 wherein 

Is H><SCOR and C1’Cj6Is 
H2 

8. The spirolactone of claim 1 wherein R is methyl or 
ethyl. 

9. 7a-Acetylthio-3.oxo4lS-androstadiene-(17(fl-1 - 
40 spiro51Iperhydrofuran-2’-one, a compound of claim 

10. 3-Oxo-7a-propionylthio-4,15-androstadlene-
[17($.1’)-spiro-5’]perhydrofuran-2’-one, a compound of 
claim 1. 

11. 6,7/J-Methylene-3-oxo-4,15-androstadiene-
45 117(A-I’)spiro-5pethytho n-2 -On a compound of 

claim 1. 
12. 15a,16a-Methylene-3-oxo-7a-propionylthio-4. 

andrcstene-[17(fl-I)-spiro-Slperhydrofbran-Z’-onei a 
compound of claim 1. 

13. 6$,7$,15a,l6a-Diniethylene--oxo-4-androstene-
50 

17(Jl-l’)-spiro-5’]perbydroiliran-2-one, a 

compound of 
claim 1. 

14. 7a.Acetylthlo-15a,16a-methylene-3-oxo-4-
androstene-j17(P-1’)-spiro-5’]perhydrofuran-2-one, a 
compound of claim 1. 

is. ’ androsene-[17($-1’)-spiro-S’Jperhydrofuran-Z’-one, a 
compound of claim I 

16. 15$,16J3-Metbyleue-3-oxo-7$-propionylthio-4-
androst[l7(fl-1’)-piro5erhydrofuran-2’-one, a 
compound of claim 1. 

60 17. 6$,7$,1513 1613-Dimcthylene-3-oxo-4-androstene-
1.1’)-spiro-5jperbydrofuran2’-one, a compound of 

claim 1.. 
18. A pharmaceutical composition which comprises a 

diuretically effective amount of a spirolactone of claim 
1 and is pharmaceutically acceptable adjuvant. 

65 19. The method of achieving diuretic effects in mam-
mals which comprises administering a diuretically ef-
fective amount of a spirolactone of claim 1. 

* * 
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PREPARATION FOR SUBSTITUTION THERAPY) CONTAINING AT LEAST ONE PROGESTOGEN 
AND AT LEAST ONE ESTROGEN. 

The present invention relates to a preparation for 
substitution therapy and for oral contraception. More 
particularly the present invention on the one hand relates to 
relieving the effects which occur because the ovaries 

5 decrease or stop production of female hormones, for instance 
during the menopause. The substitution therapy is mainly 

Sintended to induce amenorrhoea with negligible blood loss. 
During and after the menopause these effects comprise 

hot flushes and nocturnal sweating, atrophy of the vagina 
10 which can result in sexual difficulties, bone 

decalcification, increase in heart and blood vessel disorders 
and psychic symptoms with a causal connection that is usually 
difficult to demonstrate. 

Up to the present different types of substitution 
15 therapy have been applied comprising a hormone treatment with 

one or more oestrogens and one or more progestogens. 
According to a first therapy, low doses of oestrogens 

and progestogens are administered, but such a treatment is 
ineffective in respect of the decalcification and heart and 

20 blood vessel disorders. 

In another therapy the natural cycle of oestrogen and 
progestogen is followed as closely as possible. This 

treatment inevitably results in menstruation and has the. 
advantage of a reduced risk of cancer of the uterus. 

25 According to yet another therapy only oestrogens are 
administered in a dose which lies below the threshold for 

menstrual bleeding. This treatment has the drawback however 
of an increased risk of cancer of the uterus. 

According to a most recently known therapy oestrogens 
30 and progestogens are administered continuousl such that the 

andometrium. does not proliferate. This therapy has the 

drawback however of an unacceptably high incidence of slight, 

irregular blood loss, 

CONFIRMATION COPY 
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The present invention has for its object to provide a 

substitution therapy wherein the above described drawbacks 

occur to a much lesser extent, with the objective of inducing 

amenorrhoea with negligible blood loss over a long period 

5 (many months to years). 

On the other hand, the present invention relates to 

preparations designed for oral contraception with 

substantially continuous application 

In continuous application of oral contraceptive 

10 frequently intermediate bleedings occur. The preparations 

according to the present invention are designed to induce 

menstrual bleeding with a regular menstrual bleeding, with an 

extended cycle or eventually a constant amenorrhoea, but 

characterized by an optimal (cycle) control and/or by a 

15 substantially reduced ocurrence of intermediate bleeding. 

EP-A-559 240 discloses preparations for substitution 

therapy and oral contraception in which the estrogen dose is 

constant and the progestagen dose is periodically alternated. 

However, the improvement in inhibiting endometrium 

20 bleeding is minor. Above that, since the use of higher 

progestagen doses provided better results than lower doses it 

appears illogical to use periodically varying estrogen doses. 

The present invention is based on the finding that 

suprisingly when using periodically varying estrogen doses 

25 the occurence of blood loss and intermediate bleeding is 

substantially avoided. The estrogen dose is herein oscillated 

such that estrogen-dominant and progestogen-dominant periods 

occur alternatingly with a sufficiently short periodicity. 

This short periodicity in the estrogen dose is necessary to 

30 avoid blood loss. 

Purely by administering a dose of progestogen or 

estrogen substantially constant in time and an estrogen or 

progestogen varying in time between at least two dose levels, 

it was possible to induce the desired amenorrhoea while no 

35 blood loss occurred over a longer period. 

The invention therefore relates to a preparation for 

substitution therapy and for oral contraception comprising at 

least one progestogen and at least one estrogen in which the 

V 

It 
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estrogen dose varies with a periodicity such that blood loss 

is substantially avoided. 

It is noted that the preparation is formulated such 

that a substantially constant blood concentration is obtained 
5 for progestogen or estrogen, while the estrogen 

concentration in the blood varies between two blood 

concentrations. The periodicity must be sufficiently short 

and is generally � less than 10 days. The periodicity is 

usually less than 7 days. The periodicity generally lies 

10 between 2-9 days, preferably between 2-6 days. It will 

however be apparent that the periodicity is dependent on the 

estrogens and progestogens used and the applied doses. Both 

the periodicity and concentrations of estrogen and 

progestogen are easy to determine by routine experimentation. 
15 According to an embodiment of the invention the 

preparation contains a constant progestogen dose, while the 
estrogen dose oscillates between two levels. This preparation 
is recommended because there is a greater certainty of 

avoiding blood loss over a longer period. 

20 According to another embodiment the preparation 

contains, oscillating doses of progestogen and estrogen, in 
varying ratios however such that blood loss is avoided and 
amenorrhoea is induced. 

Use can be made in general of all known progestogens, 
25 such as 

30 

35 

progesterone 300-900 mg/day 

norethisterone acetate 2-5 mg/day 

medroxyprogesterone acetate 1-5 mg/day 

d-riorgestrel 30-150 pgr/day 

desogestrel 30-150 pgr/day 

norgestimate 30-150 pgr/day 

cyproterone acetate 0.2-2 mg/day, 

gestodene 10-150 pg/day 

3-ketodesogestrel 10-150 pg/day 

drospirenon 0.2-3.0 mg/day 

or combinations thereof. It is noted that the preparation can 

contain one or more progestogens and estrogens. 

It will be apparent that the quantity of progestogen 

and estrogen depends on the person (constitution and age), 
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the progestogen (s) and estrogen(s), anti-progestogen and 

anti-estrogen for use and the form of administering same. 

The progestogen and estrogen caneach be present in an 

oral, transdermal, parenteral or implantable application form 

5 for substitution therapy. The preparation can for instance 

comprise an application form which contains the progestogen 

and estrogen, and a second like application form which 

contains the progestogen and an increased dose of estrogen. 

The progestogen and estrogen can of course be present in like 
10 but separate forms of application or in mutually differing 

forms of application. The progestogen can for instance be an 
implantable application form while the oestrogen is 

administered orally, transderxnally or parenterally in a dose 
which takes account of the required time period according to 

15 the invention. 

The oral application form to be used comprises tablets, 
capsules, syrup, solutions. The transdermal forms of 

application comprise gels, plasters. Strips can for instance 
be used wherein tablets with progestogen and oestrogen in the 

20 desired ratio and periodicity are arranged in time sequence. 
The parenteral application form comprises injection fluid and 
the like. The implantable application form comprises for 
example a known implantable sustained release preparation. 

The preparations for oral contraceptive comprise 

. 25 estrogens and progestogens in common form. 

Preparations according to the invention were 

administered over a period of 3-12 months to 40 women in the 
menopause. By making use of the combination preparations 

according to the invention a constant amenorrhoea could be 
30 obtained in the case of more than 90% of the women, wherein 

the clinical tolerance was perceived as optimal, wherein the 

woman did not discern any subjective difference between a 

fixed or changing oestrogen dose with a periodicity of about 
one week. 

35 Using the preparations according to the invention as 
oral contraceptive intermediate bleeding will be 

substantially reduced. 



WO 951070*1 

5 

PcT1EP94I02997 

Example 1 

A preparation according to the invention comprised 

tablets of the type A which contained 10 gamma aethinyl-

estradiol, 1 mg estradiol valerianate and 0.5 mg 

5 norethisterone, and tablets of the type B which contained 

15 gamma instead of 10 gamma aetbinyl-estradiol. By 

alternatingly administering the tablets A and B over a time 

period of 7 days an amenorrhoea could be induced without 

blood loss for a very long period of time. 

10 Example 2 

A preparation according to the invention contained 1 mg 

norethisterone or 0.5 mg cyproterone acetate and 2 mg 

estradiol valerianate. The preparation moreover contained 

tablets of the type B having 3 mg instead of 2 mg estradiol 
15 valerianate. By using the preparation with alternate -

administering (4-5 days) of the tablets A and B or B and A an 
amenorrhoea could be induced without blood loss for a longer 

period of time. 

Example 3 

20 A preparation according to the invention comprised 

tablets of the type A which contained 15 gamma aethinyl-

estradiol and 1 mg oestradiol valerianate and 1 mg 

norethisterone. The preparation moreover contained tablets of 

the type B having 1.5 mg instead of 2. mg norethisterone. By 
25 alternatingly administering the tablets A and Bwith a 

periodicity of 4-7 days an amenorrhoea could be induced 

without blood loss for a very long period of time. 

Example 4 

A preparation according to the invention for oral 

contraceptive with optimal cycle control comprises tablets of 

type A comprising 20 pg aethinyl-estradiol and 75 pg 

gestoden. The preparation contained tablets of type B 

comprising 30 pg instead of 20 pg aethinyl-estradiol. Tablets 

A and B are used in four alternating periods of six days. 
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Example 5 

A preparation according to the invention for oral 

contraceptive with optimal cycle control comprises tablets of 

type A comprising 15 pg aethinyl-estradio]. and 75 pg 

gestoden, and tablets of type B comprising 25 pg instead of 
15 jig aethinyl-estradiol. Tablets A and B are used in six 

alternating periods of four days. 

in example 4 and S only aethinyl-estradiol is used in 

order to use a estrogen dose which is as low as possible. 

However, higher estrogen doses may be used. Instead of using 

a constant progestogen dose fluctuating doses may be use 

fluctuating simultaneously and/or progressively in view of 
the varying estrogen dose. 

A preparation for oral contraceptive according to the 
invention comprises tablets of type A comprising 20 pg 
aethinyl-estradiol and 75 pg gestoden, and tablets of type B 
comprising 30 pg aethinyl-estradiol and 75 pg gestoden and 50 

pg onapristone. The tablets A and B are used in four 

alternating periods of each six days. After four periods the 

whole cycle is repeated without allowing a free period. 

ExampLe 7 

A preparation according to the invention for hormone 

substitution treatment comprises tablets of type A comprising 

2 pg estradiol valerianate and 50 pg gestoden. The tablets of 

type B comprised 3 pg estradiol valerianate and 25-100 pg 

onapristone. By alternatingly admininstering the tablets A 

and B over a time period of seven days amennorrhoea could be 

induced without blood loss for a very long period of time. 
I 

it is obvious for a skilled person in the examples in 

association with intermittently given antiprogestogen or 

anti-estrogen can be alternated alone or simultaneous with 

estrogens and/or progestagens. For instance, the 

antiprogestagen is added in a constant dose to the actual and 

the above mentioned combinations of estrogens and 
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progestagens in products for hormone replacement therapy. and 

for contraception. 
* 

** * * 
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CLAIMS 

1. Preparation for substitution therapy and for oral 

contraception comprising at least one progestogen and at 

least one estrogen in which the estrogen dose varies with a 

periodicity such that blood loss is substantially avoided. 

2. Preparation as claimed in claim 1, wherein the 

periodicity is less than 10 days, preferably less than 7 

days. 

3. Preparation as claimed in claim 1 or 2, wherein the 

periodicity amounts to 2-9 days, preferably 2-6 days. 

4. Preparation as claimed in claims 1-3, wherein the 

dose of progestogen is substantially constant and the dose of 

oestrogen oscillates. 

5. Preparation as claimed in claims 1-3, wherein the 

dose of progestogen and the dose of estrogen oscillate in 

such a dose ratio, that blood loss is substantially avoided. 

6. Preparation as claimed in claims 1-5, wherein the 

progestogen comprises 

progesterone 300-900 mg/day 

norethisterone acetate 0.2-5 mg/day 

20 medroxyprogesterone acetate 1-5 mg/day 

d-norgestrel 30-150 pgr/day 

desogestrel 30-150 pgr/day 

norgestimate 30-150 pgr/day 

cyproterone acetate 0.2-2 mg/day, 

25 gestodene 10-150 
rig/day 

3-ketodesogestrel 10-150 jig/day 

drospirenon 0.2-3.0 mg/day 

or combinations thereof. 

7. Preparation as claimed in claims 1-6, wherein the 

30 oestrogen comprises 

aethinylestradiol 5-15 gamma/day 

oestradiol valerianate 1-4 mg/day 

oestradiol 1-2 mg/day 

conjugated oestrogen 0.3-1.25 mg/day 

V 
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osetriol 1-4 mg/day, 

or combinations thereof. 

8. Preparation as claimed in claims 1-7, comprising 

ant i-proges togen. 

5 9. Preparation as claimed in claim 1-8, comprising 

anti-estrogen. 

10. Preparation as claimed in claims 1-9, containing 

the progestogen and/or estrogen in an oral, transdermal, 

parenteral and/or implantable application form. 
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The invention relates to a method of preparing a 
device for irausdermal delivery of an active ingredient 
and to transdermal devices prepared by that method. 

The administration of drugs through the skin is a 
concept which is now well established and this route 
has several advantages over more conventional forms 
of drug delivery such as Injection or oral ingestion. A 
particular advantage is that transdermal drug delivery 
devices can provide a sustained and controlled release 
of the active ingredient over a prolonged period so that 
the resulting blood levels remain constant. This is in 
contrast to other forms of administration where surges 
of the agent occur, in the bloodstream immediately after 
administration and then drop away rapidly until the 
next dose is given. In the case of oral administration the 
blood level is further influenced by contents of the 
intestines and therefore difficult to control, Trans. 
dermal administration permits direct access to the 
bloodstream without first passage through the gastroin-
testinal tract and liver and also without the inherent 
problems associated with injection such as risk of mica-
lion and need for. sterile administration equipment. 

Because of the advantage of transdermal administra-
tion, in recent years a very large number of devices 
have been developed and described for the transdermal 
administration of a variety of pharmaceuticals. The 
devices are usually in the form of a patch or plaster to 
be attached to the skin., Early devices such as for exam-
ple, that described in U.S. Pat, No. 3,598,122 comprised 
a reservoir containing the active ingredient, either in 
solid or liquid form. The reservoir walls were com-
posed of a material permeable to that ingredient and it 
was stuck to the skin by a thin layer of adhesive which 
was also permeable to the active ingredient The outer 
surface of the reservoir was covered with a backing 
material impermeable to the active ingredient Such 
devices were bulky and solvents in which the active 
agent was dissolved tended to interfere with the ability 
of the adhesive to stick to the skin. 

With improvements in adhesives available it was soon 
found possible, and indeed preferable, to prepare trans 
dermal devices in which the adhesive layer Itself pro-
vided the drug reservoir. Thus more modern tram-
dermal devices usually comprise at least an imperme-
able backing material, a layer of thug-containing adhe-
sive attached to the backing material and a release liner 
on the other adhesive surface which Is removed for 
application of the device to the skin. Additional mem-
branes are sometimes included within the device to 
regulate the rate of passage of the active agent from the 
adhesive to the skin. 

Various methods have been used to achieve suitable 
drug/adhesive mixtures in which the active ingredient 
is dispersed in the adhesive without affecting the ability 
of the adhesive to stick to the skin. One of the earliest 
drugs to be administered by a transdermal device was 
nitroglycerin which is used in the treatment of angina 
pectoris and congestive cardiac failure. Nitroglycerin is 
well absorbed by the skin and therefore particularly 
amenable to transdermal administration. Conveniently 
it is a liquid at room temperature and so the approach 
that has been taken is to absorb it on to a solid such as 
lactose which is then dispersed in a polymer adhesive. 
Such devices are described In, for example U.S. Pat 
No. 4,776,850, O.B. 2,081,582, and others. One or more 

2 
other "solvents" are sometimes present in the nitroglyc-
erin adhesive mixtures either as permeation enhancers, 
or for the purpose of "solvent casting" the mixture Onto 
a backing layer. 

S Where the active ingredient to be incorporated into a 
transdermal device is a solid any solvent for the agent 
must be carefully chosen to be compatible with the 
adhesive. In W086/00814 for example the problem is 
overcome by choosing a single solvent which is both a 

10 solvent for the drug and a solvent for the adhesive. 
However such a method restricts severely the number 
of different drugs which are compatible with a particu-
lar adhesive and also the type of adhesive which can be 
used. 

15 Alternative methods have therefore been used in 
which a drug/adhesive mixture is prepared which in-
cludes asolvent for the drug and a solvent for the adhe-
sive. The mixture is spread onto an appropriate backing 
material and then dried to evaporate the solvents leav-

20 ing the drug dispersed in the adhesive in particulate 
form. A variation of the method Is described in 
W089/07951 In which the solvents for the adhesive are 
evaporated during a drying stage leaving the drug, in 
this case oestrogen, dispersed in particulate form in very 

25 high boiling point solvents which do not significantly 

evaporate on drying but which have a low capacity for 
the drug. 

While the active ingredient can be taken up by the 
skin from a dispersion of the solid compound, the rate of 

30 uptake can be far better controlled if the agent is in a 
supersaturated solution, particularly where the solvent 
has an adequate capacity for the active ingredient. As 
the Ingredient is taken up by the skin more will become 
dissolved in solution so maintaining a concentration 

35 gradient over a prolonged period which drives uptake 
through the skin. Transdermal devices are known 
which contain saturated drug solutions. They are de-
scribed for example in G.B. 2156,215 and U.S. Pat No. 
4,201,211. However these documents fall to describe a 

40 way in which the level of saturation can be precisely 
controlled to produce a supersaturated solution. 

The present invention provides an improved method 
for preparing transdermal devices which contain super-

saturated solutions of an active Ingredient within an 

45 adhesive layer by use of a carefully selected mixture of 
solvents and selective evaporation of a particular sol-
vent or solvents by drying at a temperature above the 
boiling points thereof, to influence the final concentra-

tion of the solution of active ingredient in the device. 

50 In accordance with the invention a method of prepar-
ing a device for transdermal delivery of an active ingre-
dient which is a solid at room temperature and in which 
part or all of the active ingredient is present in a super-
saturated solution comprises the steps of. 

55 (a) preparing a mixture comprising at least 
(1) a polymer adhesive (R) a vehicle for the polymer adhesive 

(iii) the active ingredient 
(iv) a solvent mixture for the active Ingredient 

60 ’which comprises at least two solvents; 
(b) forming the mixture prepared in step (a) into a film, and 

(e) drying the film prepared in step (b) wherein the 
vehicle for the polymer adhesive and at least one of 

65 the solvents in the solvent mixture for the active 
ingredient have boiling points below the drying 
temperature and at least one of the solvents in the 
solvent mixture for the active ingredient has a boil-
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jug point above the drying temperature and 
wherein the solubility of the active ingredient in 
the said solvent or solvents having a boiling point 
above the drying temperature is greater than 10%. 

The above method provides a very precise way of 5 
preparing an adhesive/active ingredient mixture which 
contains a supersaturated solution of the Ingredient after 
drying. 

It is to be understood herein that the term "active 
Ingredient" is Intended to mean a single active agent or 10 
a combination of more than one active agent 

Dissolving the active ingredient in a mixture of sol-
vents and then drying at a temperature which facilitates 
the evaporation of the vehicle for the adhesive and one 
of the solvents for the active Ingredient, because it is 15 
above their boiling points, leaves the active ingredient. 
in a supersaturated solution in the solvent or solvents 
that remain. Supersaturated solutions are particularly 
advantageous from the point of view of transdermal 
administration because they assist in controlling the rate 20 
of migration of the active ingredient through the skin as 
previously mentioned. 

The choice of particular solvents, adhesives and dry-
ing temperatures is dictated by the solubility of the 
particular active ingredient in the solvent or solvents 25 
remaining in the device after drying. Thus with careful 
selection of all the components the method of the Inven-
tion can provide trausdermal devices which can sdmin-
later a very wide range of drugs. The solubility of the 
active Ingredient in the solvent or solvents having a 30 
boiling point above the drying temperature needs to be 
greater than 10%. 

The polymer adhesive may be a polyisobutylene or 
silicone adhesive although acrylate polymer adhesives 
are particularly preferred. Suitable vehicles for the 35 
acrylate adhesives are for example methanol, ethanol, 
industrial methylated spirits (IMS). Isopropanol and 
water. Suitable vehicles which may be used with poly-
isobutylene are toluene, xylenc and methylene chloride. 
Suitable vehicles for silicone, adhesives are chloro- 40 
fluorocarbons such as, for example, trichlorotrlfluoro-
ethane. For acrylate adhesives aqueous dispersions are 
preferred. In this latter case drying temperatures used In 
drying the film must always be in excess of 100* C. at 
normal atmospheric pressures. Where the vehicle for 45 
the adhesive is   lower boiling solvent such as methanol 
(bp 65* C.), ethanol (bp 78.5° C.) or isopropanol (bp 
82.4’ C.), a lower drying temperature may be used pro-
viding it is above the boiling point of the low boiling 
solvent included in the solvent mixture for the active 50 
ingredient. 

In one, embodiment of the invention the vehicle for 
the adhesive and the solvent to be evaporated during 
drying from the solvent mixture for the active Ingredi-
ent both are chosen to have a boiling point below that of 55 
ethanol. A drying temperature can thus be chosen 

cheat In the transdennal device are those having boiling 
points In excess of 110’ C. Preferred solvent mixtures 
include one or more of diethyleno glycol, propylene 
glycol, propylene carbonate, glycerol,, lower molecular 
weight polyethylene glycols, propylene glycol esters, 
polyol fatty acid esters, fatty alcohol derivatives, olesc 
acid, iso-octyl stearate, iso-propyl myristate, isopropyl 
palmitate, ethyl oleate, dilsopropyl adipate,.diethylsuc-
cinate, hexylaurate, triglycerides of caprylic or capric 
acids, diethyltoluamide, laurocaprain, n-inethylpyrroi-
done and diethylene glycol monoether. Also suitable as 
solvents which are not evaporated from the device on 
drying arc essential oils such as eucalyptus oil, tea-tree 
oil and lavender oil. Preferably at least one of the sol-
vents which remains in the device will also act as a 
permeation enhancer to assist uptake by the skin of the 
active ingredient. Preferred solvent systems are propy-
lene glycol-diethyltoluamide, n-methylpyrrolidone-die-
thyltoluamide, propylene glycol - diethylene glycol 
monoethyl ether and diethyltoluamide-dietbylene gly-
ool monoethyl ether - tea tree oil. 

Among the active agents which may be included in 
tranadermal devices produced by the method of the 
invention are anti-histamines such as, for example, 
clenastine fumarate, steroid hormones such as oes-
tradiol, progestins such as norethisterone acetate, 
norgcstrel, ethynodlol diacetate, medroxy progesterone 
acetate, gestodene and desogestrel, vasodilators such as 
nifedipine and diltiazem, antihypertensives such as 
olonidine and propranolol, bronchodilators such as sal-
butamol and clenbuterol, anti-tumour agents such as 
methotrexate and 5-fluouracil, alkaloids such as physo-
stigmine and analgesics such as fentanyl, sufentanil, 
buprenorpbinc and hydroniorphone. The device may 
contain an active ingredient which is a combination of 
more than one of the above active agents, for example 
an oestrogen with a progestin. 

While the solvents to be used in the method of the 
invention must be selected in order that a supersatu-
rated solution is produced on drying, solvents may also 
be selected which modify the properties of the adhesive 
so that it possesses the required degree of adhesion and 
tackiness to stick to the skin for the required period, 
which could be several days, but at the same time can be 
easily removed as required. The method of the present 
invention allows polymer adhesives which are normally 
too aggressive to be used in transdermal devices, to be 
rendered suitable by choice and incorporation of an 
appropriate solvent mixture. 

The assembly of a tranadermal device prepared in 
accordance with the method of the present invention 
will now be described by way of example with refer-
ence to RIGS; I and 2 of the accompanying drawings 
and Examples 1 to 4. 

BRIEF DESCRIPTION OF THE DRAWINGS 

which allows the ethanol to be maintained within the PIG. 1 is a vertical section through a first embodi-
device This is advantageous because ethanol Is a useful ment of the invention without the inclusion of a rate 
skin permeation enhancer for some drugs. For acrylate control membrane. 
systems a suitable solvent which may be evaporated 60 P10.2 is a vertical section through a second embodi-
while ethanol is retained is methanol. For non-aqueous meat of the Invention including a rate control mere-
systems ether or chlorofluorocarbons may be used. brane. 

In another embodiment of the invention the solvent In P10.3 shows mean plasma concentration time curves 
the solvent mixture for the active Ingredient which is following trausdermal administration of norethisterone 
evaporated on drying may be ethanol, isopropanol 65 acetate to four post menopausal women using a trans-
industrial methylated spirits (1MS) or water. dermal device prepared in accordance with the method 

High boiling point solvents suitable for forming the of the Invention -, results from samples assayed by 
saturated or supersaturated solutions of the active Ingre- RIA at Liverpool University x�x results from same 
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samples assayed by RIA at Hammersmith HospitaL t 
trausdermai patches applied or replaced. ,J. transdermal 
patches removed. 

PIG. 4 shows mean plasma concentration time curves 
following transdermal administration of oestadiol using 
the devices of Example 4 (*-4) and known product 
Estraderm 50 C.�X). The arrows indicate patches 
applied, replaced or removed as above. 

As already described, a mixture is formed which 
comprises a polymer adhesive in a suitable vehicle, the 
active ingredient to be administered, and a solvent mix-
ture for the active Ingredient which comprises at least 
two solvents one of which must have a boiling point 
above 

the
 drying temperature and one below. Prefera-

bly the active ingredient is first dissolved in the solvent 
mixture and the solution slowly added to the adhesive 
polymer previously dispersed in a suitable vehicle. De-
pending on the coating technique and adhesive used the 
addition of an adhesive thickener may be required. The 
mixture of adhesive polymer and active ingredient is 
formed into a film, preferably by coating onto a flexible 
sheet material. A typical embodiment of a device 
formed in accordance with the method of the invention 
is shown in P1(1.1. The adhesive mixture is formed into 
a layer 4 on a siliconised release paper 2. The layer is 
preferably about 5 to 500 p.m thick. The coated release 
paper is dried at the appropriate temperature to drive 
off the necessary solvents and then laminated to a back-
ing material 6 impermeable to the active ingredient. 
Suitable siliconised release liners are 3M Health Care 
Type 660 or 1360, Daubert H1)PE 164Z or L. Stace 
types 635/6. Preferable backing materials include poly-
ester film laminate (e.g. 3M Health Care Type 1012 or 
1220), metalised polyester laminate (e.g. 3M Health 
Care Type 1109) and co-extruded high barrier films 
either clear (e.g. BXL Plastics Hybar) or skin-tone (e.g. 
Grace- Cryovac M7200). Bacldngs having higher oxy-
gen and water vapour transmission rates are preferred 
for devices intended for treatment for more than 24 
hours. A suitable backing material in these circum-
stances is Semen polyester-urethane film type MF 
4387-00. 

The reverse manufacturing method is also possible 
and in some cases advantageous i.e. spreading the ad-
hesive/solvent mixture onto the backing material and 
then laminating it to the release liner. 

HG. 2 shows a second embodiment of the invention 
in which the adhesive/active ingredient layer is divided 
by a rate control membrane 8. The layer 4a which, in 
use, is in direct contact with the skin provides an initial 
loading dose of the active ingredient As this migrates 
into the 

skin the consequent concentration difference 
between layer 4a and 4b causes the layer 4a to be re-
plenished with active ingredient from the layer 4b at a 
rate dictated by the rate control membrane. Thus the 
Inclusion of such a membrane provides a ftirther means 
to control the rate of uptake for a pre-determined per-
iod, firstly by selection of the appropriate membrane 
and secondly by varying the thickness of the layers 4a 
and 4b on either side of the membrane. Suitable materi-
als for forming the rate control membrane include poly-
propylene film (e.g. Celgard micraporous film), polyvi-
nyl acetate film (e.g. Mowiol film (Hoechst) and ethyl 
vinyl acetate flint (e.g controlled caliper MSP series 
films obtained from 3M Health Care Speciality Divi-
sion). The thickness of the layer 4a may be in the range 
5 to 50 p.m and the thickness of the layer 0 may be in 
the range 50 to 500 Izin. 

6 
The device of PIG. 2 is formed as previously de-

scribed except that when using conventional coating/d-
rying equipment the process becomes two stages. The 
backing material 6, coated with adhesive layer 41’ is 

5 laminated to rate control membrane S. The second stage 
is the lamination of this laminate to the adhesive layer 
4a which has been coated on to the release paper 2. 
Alternative manufacturing methods are possible and 
more than one rate control membrane can be incorpo-

10 rated at any location within a multilayer device. Prefer-
ably all of the above described layers are assembled on 
a single large sheet which is die cut into trausdermal 
devices of the appropriate size. 

15 EXAMPLE 
Trausdermal Device Containing Norethisterone 

Acetate Without A Rate Control Membrane 
A mixture of acrylate polymer adhesive and the so-

live ingredient norethisterone acetate is formed contain-
ing the following: 

 -

C-Uponesit - Quantity (g) 

Noctltisterous acetate (inicronised) 395 25 Propylene glycol 2125 
Diethyltolnantide 1000 
Ethanol (95%) or flsiS 1500 
Primal N560 (acrylate 44500 

adhesive dispersion in 

Water) 
30 Acrysol ASE 60 (thickener for 450 

adhesive diluted 50:50) 
Total 5011g 

The norethisterone acetate is dissolved in propylene 
35 glycol, diethyltoluantide and ethanol by sonication or 

warming. This solution is added slowly to the aqueous 
acrylate adhesive dispersion (Primal N560, Robin & 
Bass) with mixing. An adhesive thickener (Acrysol 
ASE 60) is then added to the mixture as a 50% solu-

40 lion/water mix sufficient to produce a thicker spreading solution of around 800 cP (Brookfield) for reverse roll 

coating or 60,000 oP to suit knife over roll coating. 
The mixture is coated on the backing polyester (3M 

Health Care Type 1109) at about 100 p.m wet coating 
45 thickness and dried at about 105’ C. to drive off the 

water and the ethanol or IMS from the acrylate adhe-
sive. The resulting dried adhesive layer is about 55 p.m 
thick. The release liner (Stace type 636) is laminated to 
the adhesive layer. The final sheet is die-cut to form 

50 tranadermal devices of about 19 or 28.5 cm2 each con. taming 1.5 or 2.25 mg norethIsterone acetate respec-

tively, which are packaged individually. 

EXAMPLE 2 55 Transdermai Device Containing Oestràdiol With Rate Control Membrane A mixture is prepared containing the following 60 - component - Quantity (g) 17 Oestradiol 81.5 Propylene glycol 400 Diethyltolusinide 100 95% Ethanol or MIS ZOO Polysorbate 20 12.5 PrimSI N560 (acrylate 4262.5 adhesive dispersion) Acrysłl ASE 60 (thickener 37.5 for adhesive) 50:50 water 



0 
5,352,457 

-continued 

ConLpoaent -- Quantity (g) 

Total 5000 g 

The oestradlol Is dissolved in the solvent mixture and 
slowly added to the aqueous adhesive to which an 
Acrysol ASE 60 thickener is also added in a similar way 
to Example 1. The mixture is coated onto a siliconised 
release liner (3M Health Care Type 660) to give a 50 pm 
wet coating which is dried at 105’ C. as described 
above. When dried the adhesive layer and liner are 
laminated to a rate control membrane sheet material 
(3M ethyl vinyl acetate membrane, MSP 987192) which 
Is then coated with a 250 Am wet coating of the same 
adhesive mixture and dried as before. The adhesive 
layers are then laminated to the clear polyester film 
laminate backing material as described. The sheets are 
cut into 20 cni2 transdermal devices each containing 
10.5 mg oestradiol and individually packaged for use. 

EXAMPLE 3 
Tranadermal Device Containing Oestradiol Without A 

Rate Control Membrane 
A mixture Is prepared containing the following: 

ompone Qusny(g) 

17ft oesesdiol 440 - 
hyltoluanride 2250 

Isopropanol 40 
Primal N560 47000 
Acrysol ASE 60 water (5050) 250 

Total 50 Kg 

The devices are prepared and assembled as described 
in Example 1, The release liner is coated to a wet-coat 
thickness of 100 pm and after drying and laminating the 
laminate 

is die out to 28.5 cm2 devices each containing 
2,5 rag oestradioL 

EXAMPLE 4 
Tranadermal Device Containing Oestradiol Without.A 

Rate Control Membrane 
A mixture is prepared containing the following: 

Component -- 
- 

Quantityfi 

17-P Oustradiol (onised) 30 
Diethyltoluantide ZOO 
Dioctylsodium sulphosuccinate 3 
Isopropanol/water 50SO 2 
Primal N560 655 
Primal 11582 200 
Acrysol ASE 60water 50.50 4s 

Total WOOg - 

The devices are prepared and assembled as described 
in Example 1 except that the devices are out to 20cm2. 
Results obtained in a 4 subject pharmacokinetic study in 
comparison with an existing product (&traderm 50) are 
shown in FIG. 4. 

EXAMPLE 5 
Transdermal Device Containing Buprenorphine 

Without A Rate Control Membrane 

A mixture is prepared containing the foliowingz 

Component - Quantity (g) 

fluprenorphine 42 
Ethanol or IMS 100 
Diediyitotumnlde 150 
Dlethyiene Olycol Mouoethyi ether 1$0 
Tea Tree on 100 
Primal N5E0 3908 
Primal N582 500 

10 
Acrysol ASE 60water $050 50 

Total 5000g 

The devices are prepared and assembled as described 
in Example 1 except that the release liner is coated to a 

is 

wet coat thickness of 150 .tm and after drying the lami-
nate is cut to 20 and 50 cm2 devices containing 2.5 
mg/20 cm2 or 6.3 mg/50 cm2 buprenorphine respec-
tively. 

It is to be noted that the terms Hybar, Cryovac, Col. 
20 gard.. Mowiol, Contran, Primal, Acrysol, Brookfield, 

Triton and Estraderm, used In the specification are 
Registered Trade Marks. 

[claim: 
I. A method of preparing a device for transderrnal 

25 delivery of an active ingredient which is a solid at room 
temperature and in which part or all of the active ingre-
dient is present in a supersaturated solution comprising 
the steps of: 

(a) preparing a mixture comprising at least: 
30 (1) a polymer adhesive which is selected from the 

group consisting of acrylate polymer adhesives, 
� polyisobutylene adhesives, and silicone adhe.. 

slvea 
(R) a vehicle for the polymer adhesive, which vehi. 

35 ole is selected from the group consisting of wa-
ter, ethanol, Industrial methylated spirits, isopro.. 
pariol, toluene, xylene, methylene chloride, and 
chlorofluorocarbon 

(UI) the active ingredient; 
40 (iv) a solvent mixture for the active Ingredient 

� which comprises at least two solvents having 
different boiling 

points; 

(b) forming the mixture prepared in step (a) into a 
and 

45 (c) drying the film prepared in step (b), 
wherein the vehicle for the polymer adhesive and at 

least one of the solvents in the solvent mixture for 
the active ingredient have boiling points below the 
drying temperature, and at least one of the solvents 

50 in the solvent mixture for the active ingredient has 
a boiling point above the drying temperature, and 
wherein the solubility of the active ingredient in 
the said solvent or solvents having a boiling point 
above the drying temperature is greater than 10%. 

55 2. A method as claimed in claim 1 wherein the vehicle 
� for the polymer adhesive Is a solvent having a boiling 

� point below that of ethanol. 

3. A method as claimed in claim 2 wherein the vehicle 
� for the polymer adhesive is methanol. 

60 4. A method as claimed in claim 1 wherein the vehicle 
for the polymer adhesive is water. 

S. A method as claimed in claim 1 wherein the solvent 
in the solvent mixture for the active ingredient with a 
boiling point below the drying temperature Is selected 

65 from the group consisting of ethanol, industrial methyl-
ated spirits, isopropanol and water. 

6. A method as claimed in claim 2 wherein the solvent 
in the solvent mixture for the active ingredient with a 



boiling point below the drying temperature is a solvent 
having a boiling point below that of ethanoL 

l.A method as claimed in claim 6 wherein the solvent 
in the solvent mixture for the active ingredient with a 
boiling point below the drying temperature is methanol 

S. A method as claimed 
in claim 1 wherein the solvent 

mixture for the active ingredient comprises at least one 
solvent having a boiling point above the drying temper-
ature selected from the group consisting of diethylene 
glycol, propylene glycol, propylene carbonate, glyc-
erol, lower molecular weight polyethylene glycols 
propylene glycol esters, polyol fatty acid esters, fatty 
alcohol derivatives, oleic acid, iso-octyl stearate, iso-
propyl myristate, isopropyl pahuitate, ethyl oleate, di-
isopropyl adipatei diethylsuccinate, hexylaurate, tri-
glycerides of caprylic or capric acids, diethyl tolua-
wide, laurocapram n-nietbylpyrrolidone, diethylene 
glycol monoethyl ether and essential oils. 

9. A method as claimed in claim 1 wherein the drying 
step (c) is carried out at or above lOOt C. 

10. A method as claimed in claim 1 wherein the dry-
ing step (c) is carried out at a temperature below the 
boiling point of ethanol. 

U. A method as claimed in claim 1 wherein the active 
ingredient comprises at least one active agent selected 
from the categories antibistanjines, steroid hormones, 
progestins, vasodilators, antihypertensives, bronchodi-
lators, anti-tumor agents, alkaloids and analgesics. 

12. A method as claimed in claim 1 wherein the film 
prepared in step (b) is formed by coating the mixture 
prepared in step (a) onto a thin flexible sheet material 

13. A method as claimed in claim 12 wherein the thin 
flexible sheet material is a siliconised release liner. 

14. A method as claimed in claim 12 wherein the 
flexible sheet material is a backing material imperme-
able to the active ingredient. 

15. A method as claimed in claim 12 wherein the film 
formed in step (b) is between 5 pm and 500 urn thick. 

16. A method as claimed in claim 13 wherein the 
coated surface of the release liner is laminated to aback-
ing material impermeable to the active ingredient. 

17. A method as claimed in claim 14 wherein the 
coated surface of the impermeable backing material is 
laminated to a siliconised release liner. 

18. A method as claimed in claim 13 wherein the 
coated surface of the release liner is laminated to a rate 
control membrane the free surface of which is further 
coated with the mixture prepared in step (a). 

5,352,457 
to 

19. A method as claimed in claim 14 wherein the 
coated surface of the backing material is laminated to a 
rate control membrane, the free surface of which is 
further coated with the mixture prepared in step (a). 

20- A method as claimed in claim 18 wherein the 
coated rate control membrane is laminated to a further 
rate control membrane or to a backing material imper-
meable to the active ingredient. 

21. A method as claimed in claim 18 wherein the 
coated rate control membrane is laminated to a further 
rate control membrane or to a siliconised release liner. 

22. A method as claimed in claim 18 wherein the 
thickness of the adhesive/active ingredient layer on 
either side of the rate control membrane is varied to 
control the rate of migration across the membrane. 

23. A method as claimed in claim 19 wherein the 
thickness of the adhesive/active ingredient layer on 
either side of the rate control membrane is varied to 
control the rate of migration across the membrane. 

10 

15 

20 24. A method as claimed in claim 18 wherein the 
thickness of the adhesive/active ingredient layer on 
either side of the rate control membrane is varied to 
control the proportion or amount of active ingredient 
Immediately available adjacent to the skin for absorp-

25 tion. 
25. A method as claimed in claim 19 wherein the 

thickness of the adhesive/active ingredient layer on 
either side of the rate control membrane is varied to 
control the proportion or amount of active ingredient 

30 immediately available adjacent to the skin for absorp-
tion. 

26. A method as claimed in claim 14 wherein the 
backing material impermeable to the active ingredient Is 
selected from the group consisting of a polyester film 

35 laminate, metalised polyester laminate co-extruded high 
barrier film and an air and water permeable polyure-
thane. 

27. A method as claimed in claim 18 wherein the rate 
control membrane is selected from the group consisting 

40 of polypropylene film, a polyvinyl acetate film and an 
ethylvinyl acetate ifirn, 

2$. A method as claimed in claim 19 wherein the rate 
control membrane is selected from the group consisting 
of polypropylene film, polyvinyl acetate film and ethyl. 

4s vinyl acetate film. 
29. A device for tranadernial delivery of an active 

ingredient prepared by the method as claimed in claim 
I Dfl 55 ZIJ 65 
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0267051 

TRANSDERMAL ADMINISTRATION OF AMINES 

This Invention relates to a method, composition, and article for use. In transdermal or percutaneous 
administration to humans of a physiologically active amine and Pertains more specifically to a method, 

s composition and article for application to skin for systemic administration from a composition comprising said 
amine or a salt thereof, preferably a salt with a fatty acid having 8 to 20 carbon atoms, diluted with a nonpolar 
nonvolatile solvent. 

It has long been known that various medicaments can be transported through the skin of a human to provide 
systemic and prolonged administration of the medicament. In the case of physiologically active amines, 

10 however, application of the pure amine to the skin frequently causes irrrtation whereas application of the 
commonly used amine salts such as the hydrochloride, maieate or tartrate suppresses Irritation but results In a 
relatively low rate of transport or penetration through the skin. 

It has now been found that diluting physiologically active amines, whether irritating to the skin or not, or salts 
Thereof which are soluble in nonpolar liquids, with nonpolar nonvolatile solvents enhances the rate of transport 

15 or flux of the amine through the akin with which it Is placed in contact so that a much smaller area of skin 
contact suffices to maintain a pharmacologically effective concentration of the amine in the system. Such 
solvents are generally more llpophllic than hydrophilic In nature. Moreover, It has also been found that salts of 
skin-irritating amines with fatty acids having 8 to 20 carbon atoms cause little or no irritation or Inflammation of 
the skin and that the amines are transported through the skin at high rates from dilutions of such salts with 

20 nonpolar nonvolatile solvents. Arnines are transported only at much lower rates from dilutions of salts of the 
amines with more polar acids such as the nialeates or tartrates. The present invention makes It possible to 
produce and maintain with little or no irrttatlän a therapeutically and systemically effective concentration of a 
physIologIcally active amine In a human by transderrnal administration thereof using an area of application of 
practical size. 

25 Although it previously has been proposed in Abramson U.S. Patent 3,304,230 to provide solutions of salts of 
physiologically active amines with monocarboxylic fatty acids having from 4 10 18 carbon atoms dissolved in 
aerosol compositions which include various highly volatile solvents or propellants, such solutions are 
ineffective for the purpose of the present invention because of the virtually immediate loss of solvent after 
application to the skin. 

so Accordingly, the present Invention comprises a method of administering a physiologically active 
non-skin-irritatIng amine systemically to a human which comprises providing a dilution of said amine in a 
nonpolar nonvolatile solvent, and maintaining said dilution In contact with the skin of the human. The invention 
also comprises a composition adapted to be maintained In contact with human skin to produce and maintain a 
therapeutically and systemically effective concentration of said amine in said human, said composition 

35 comprising a solution comprising said amine in a nonpolar nonvolatile solvent The Invention also comprises a 
method of administering a physiologically active amine, particularly a skin-Irritating amine, systemically to a 
human which comprises providing a dilution of a salt of said amine with a fatty acid having 8 to 20 carbon atoms 
in a nonpolar nonvolatile solvent, maintaining said dilution in contact with the akin of the human. In addition, the 
invention comprises a method and composition In which said amine Is an antihistamine and in which said 

40 solution Includes an excess of as much as 200% of said acid over the stcichlometrlc amount required to form 
said salt. Compositions as employed in these latter methods are also aspects of the invention. Finally, the 
Invention Includes articles adapted to be maintained in contact with human skin to provide, systemic 
administration of a physIologIcally active amine in said human said articles comprising the aforesaid 
compositions absorbed in a solid porous water-Insoluble polymeric matrix 

45 Any physiologically active amine may be used In the present invention. Particularly preferred are the 
antihistamines and adrenergio amines Among suitable amines are diphenhydramine bromodipherihydramine 
doxylaminie, phenyltoloxarnine, carblnoxamine, methapheniline, pyrflarnlne, trtpelennamine, methapyrllene, 
chiorothen, theny1dfamlne rnethafurylene, thonzy}amine, phenlramlne, chlorpheniramlne, brompheniramine, 
dexbrômphenlramine, pyrrobutamine, promethazlne, pyrathlazlne, trimeprazine, methdliazlne, isothipendil, 

.50 ephedrine, epinephrine. norepiniephrine, isoprotereriol, phenytephnlne, butanefrin, amphetamine, vonedrine, 
cycllzlne, clorcycllzinie, meollzine, pilocarpene, nicotine, scapolamlne, chonidine, nephedapine, diphenylpy-
raline, phenindarninie, dimethypynindene, and clernizole, and the like. Those amines which do not Irritate the 
skin when In contact with it may be employed In the form of the free base or In the form of a salt with a fatly 
acid, preferably an unsaturated fatty acid, having 8-20 carbon atoms. The free base form is preferred because 

55 It generally displays a higher flux through the skin than the salt form, Among such non-Irritating amines Is 
dipherthydramiric. Amines which do irritate the skin when in contact with it, such as chlorpheniramlne, may be 
employed in the form of a salt with a" acid, preferably an unsaturated fatty acid, having 8-20 carbon atoms. 

Whsther or not an amine Is irritating can readily be determined by a conventional patch test involving 
maintaining the amine In contact with the skin for 24 hours, then observing the skin, if no Irritation such as 

so permanent Injury, edema, pain, itching or blistering appears (although mild erythema or reddening may occur), 
the amine is non-irritating for the purpose of the present Invention. 

The solvents which can be used in the present invention are organic nonpolar nonvolatile solvents, 
particularly those having dielectric constants less than 4 and boiling points above 150°C More volatile 

ii 
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solvents are undesirable because of their tendency to evaporate while In contact with the skin. In the absence 
of solvent the rate of transport of the drug through the skin is so low, in many cases, as to be impractical. The 
rate of transport or flux of the drug through the skin must be sufficiently high so that a pharmaceutically 
effective systemic concentration can be provided using a skin contact area of reasonable size. In general, the 
maximum area of skin contact which is practical for a single application is no more than 20 in2, and preferably 5 
less than 6 in2, although in some cases two or more applications can be employed simultaneously on separate 
skin areas. Since it Is well known that the therapeutically effective systemic dose varies depending upon the 
specific bioactMty and pharmacokinetics of the particular amine being used and the weight of the patient, the 
minimum flux or transport rate required can readily be determined by simple arithmetic for an applicator of 
given area. 10 

The rate of transport or flux of an amine through the skin can readily be determined in vitro by placing the 
amine or amine salt composition, with the amine suitably labeled, for example with trftium to a final specific 
activity of 300 disintegrations per minute per microgram, In contact with a specimen of human epidermis, e.g. 
human breast epidermis, with Intact stratum carneum, mounted In a conventional diffusion cell providing an 
exposed skin surface area of 0.33 cm2 each. The receptor chamber of each cell is swept with a stream of 0.1 M 15 
phosphate buffered (pH 7.4) isotonic saline in direct contact with the rear surface of the epidermal sample, the 
flow rate being maintained at 3 mL per hour. Samples of the saline are collected at two hour intervals and 
assayed by a liquid scintillation counter, applying the appropriate quench correction procedure, Steady state 
transport or flux of the drug through the epidermis is generally observed In less than two hours. 

In addition to the foregoing characteristics of the solvent, it must itself be nonirritating to the skin and 20 
chemically inert to the amine or salt. Among suitable solvents are hydrocarbons such as mineral oil, alcohols 
such as bsnzyl alcohol, dodecyl alcohol, esters such as Isopropyl myristate, Isopropyl oieate, methyl $tearate, 
tributyl citrate, ethyl taurate, diethyl maleate and similar solvents which have seven or more carbon atoms In 
the molecule. 

The relative proportions of amine or salt and solvent present may be varied over a wide range. The minimum 25 
amount of solvent needed is the amount required to dissolve the amine or salt if the two are not miscible 
liquids. In general, it is found that the flux of the amine through the skin at first Increases as The proportion of 
solvent Increases, reaching a maximum at a relative proportion or concentration Which differs depending upon 
the specific amine or salt and specific solvent present, and then decreases. Moreover, as the relative amount 
of solvent increases further, a larger volume of the dilution and a larger area of contact with the skin is required 

so 

to maintain the desired systemic concentration of amine for the desired time period. Within these broad limits 
the optimal ratio or proportion of solvent to amine or amine salt can readily be determined by simple 
experimentation In the one of any particular combination of solvent with amine or salt in general, satisfactory 
results are obtained with compositions containing 10 to 900 by weight of solvent based on the total weight of 
solvent and amine, whether the amine is in the form of free base or salt, with best results often obtained at 40 3 
to 604’0 solvent by weight. 

The fatty acids which are effective in the amine salts of the preferred embodiment of the present Invention 
Include octenoio, uridecylenic, laurie, linoleic, olelc, myrisfic, stearic, lsostearic, and the like. The amine salt 
may be employed in pure form, in which the amine and the acid component are present in stoichiornetrlc 
proportions. Although an excess of acid tends to decrease the rate of transport of the amine through the skin, 40 
it may be desirable to use an excess of acid because such excess acid reduces the tendency toward skin 
irritation. In general, an excess above about 2000/c molar percent of acid offers no advantage. A 1000A molar 
excess acid composition in the case of chlorphenlramine provides a reasonable, balance between 
non-Irritation and high transport rate of the amine, through the skin. 

For effective systemic administration of the amines, the dilution or solution must be maintained in contact 45 
with the skin for a prolonged period of time. This can be accomplished, for example, by thickening the solution 
to the point where It does not readily flow and approaches a solid in properties, either by appropriate selection 
of solvent or by adding appropriate thickeners or galling agents to the solution. it can also be accomplished by 
dispersing into the organic solution an aqueous medium to form avery viscous or gel-like waterIn-oll emulsion 
or slurry. in either of the foregoing cases the substantially non-flowing solution can simply be applied to or 50 
coated on the skin; perferably some mechanical protection In the form of a cover or bandage Is provided to 
prevent it from being wiped off. Another method for maintaining contact between the solution and the skin Is to 
compound the solution with a suitable inert adhesive to produce a semisolid adhesive layer combining In one 
component the required payload of amine or amine salt, the nonpolar diluent, and dermal adhesive properties. 
Such an adhesive layer can usefully be backed with a nonpermeable covering such as foil or plastic film to 55 
confine the drug and avoid adhesion to other surfaces. The organic solution can also be maintained in place by 
Imbibing or absorbing It in a suitable solid carder such as an absorbent pad of fibrous material or a porous 
water-insoluble polymeric matrix, the fatter being preferred. It is particularly advantageous to incorporate the 
drug solution in a galled cellulose trlacetate matrix, as described, for example, in Nichols U.S. Patent 
3,646,404, incorporated herein by reference. In general, suitable carriers are porous, preferably mlcroporous, 80 
water-Insoluble materials throughout which the amine solution can be distributed or dispersed so that a supply 
of the amine is maintained in contact with the skin. In a preferred embodiment the carder Is provided with 
means for maintaining it in contact with the skin, such as a layer of adhesive. The adhesive may extend only 
along part or all of the periphery of the face of the carrier, or It may, If It Is sufficiently permeable, cover the skin 
contacting face of the carrier. 

in the simplest case, a separate strip of adhesive 
tape may be employed to 65 
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maintain the carrier in place. Among suitable carriers are absorbent paper, fibrous baits such as cotton 

batting, and various porous or microporous polymeric gel compositions such as partially cross-linked polyvinyl 
alcohol, polyvinyl pyrrolidone, or polyacrylamide; and porous or microporous gels of cellulose esters or ethers 
including cellulose acetate, cellulose butyrate, cellulose nitrate, and the like. Particularly preferred is 

5 microporous cellulose triaoetate gel, as pointed out above. 
Overall rate of transport of the amine through the skin, hence the systemic concentration level of the amine, 

can be adjusted by varying the area of the skin with which the solution is In contact, as pointed out above, or by 

varying the type and amount of fatty acid and/or solvent present, while the length of time during which a 
desired level of concentration is maintained can be adjusted by varying the amount of amine present. 

10 The following specific examples will serve to Illustrate the Invention without acting as a limitation upon its 

scope. 

Examples 
Chlorpheriiramine, an antihistaminic amine widely used In the form of Its maleate salt, was tested for skin 

15 Irritancy by absorbing the pure amine (chlorpherilramine base) in a porous cellulose triacetate film (0.20 inch 
thick) prepared as described in U.S. Patent 3,846.404 (MA-92 POROPLASTIC film). Patches of the saturated 
film 2 cm2 In area were placed by test subjects on their own forearm skin and held in place by clear, 

� nonocciusive adhesive (Tegaderm), allowing constant observation of the skin under the patch. After 17 hours, 
severe irritation including blistering was observed In all subjects. 

20 The pure chlorpheniramlne was also converted to a salt of a fatty acid by stirring the two together in 
stolchlometrlc (equlmolar) proportions, and the irritancy of the resulting salt was determined by the foregoing 

procedure. 
Additional specimens of salts were prepared containing an excess of fatty acid above the stolchiometric 

amount and tested as described above. 
25 In each case the effect on the skin was rated by visual observation On a scale from I (no visible change) to 7 

(severe Irritation with marked. reddening, edema and blistering). The results were as follows, the molar ratio of 
amine to fatty acid for each salt being given In parentheses: 

$0 

$5 

Ell 

45 

Ell 

55 

LIN 

65 
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TABLE 1. 

Number 
of Skin 

Formulation e5ts 

1. FREE BASE 

a. Chiorpheniramine Base 2 
b. Chiorpheniramine Base, 

23.5% solution in 
isopropyl oleate (IPO) 2 

2 SATURATED FATTY ACID SALTS 

a. Chlorphenirami.fle 
Stearate (3.:2M) 4 

b. Chlorpbeniramine 
Myristate (1:214) 2 

C. Chiorphenirainine 
Isoitearate (1:214) 

3. UNSATURATED FATTY ACID SALTS 

a. Chiorphenirantine 
Oleate (1.314) 2 

b. Chiorpheniramine 
Oleate (l.:214) 21 

ç. Chiorpheniramine - 
Oleate (1:114) 26 - 

d. Chiorpheniramine 
Undecylenate (3314) 2 

e. Chiorpheniramine 
Undecylenate (1.214) 2 

f. Chiorpheniramine 
Undecylenate (1.:214) . 
in 70% IPO 14 

g. Chlorpbeniramine 
Octenoate (1.214) 2 

h. Chiopheniramine 
Linoleate (1:114) 1 

4. CARBOXYLIC ACID SALTS 

a. Chlorpheniramtne 
Maleate (1:114) 9 

.b. Chiorpheniramine 
Salicylate (1:1)1) 2 

Irritation 
Rating 
(1-7) 5 

7.0 10 

6.5 

15 

4.0 
20 

3.0 

3-. 5 

25 

1-*o 

$0 

2.3 

3. 

35 
1.0 

2.0 

40 

1.4 

� 1.5 
45 

3.0 

� 50 

1.0 

1.0 
55 

60 

Chiorpheniramine labelled with tritium 
was 

prepared by first synthesizing an unsaturated precursor, 
1-(p-chlorophenyl-1-(2-pyridyl)-3-dimethylamlno propane by the procedure of Adamson at al., JChem.Soc., ss 

5 
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1957. The compound was trtilated by reaction with tritium over Raney nickel catalyst as described by Adkins at 

aL, Organic Chemy, Vol. 1, Chapter 9 (New York, 1943). The labelled chiorpheniramine thus produced was 
purified by thin layer chromatography and high pressure liquid chromatography. Ctilorphenlrarnine labelled to 
a final specific activity of 3 disintegrations per minute per microgram was then used to prepare salts as listed 

5 above. 
The foregoing fatty acid salts all displayed a rate of transport or flux through human skin when measured as 

described above in a diffusion cell which was substantially We than that of the tree amine (40 g/cm2/hr), 
ranging from about 10-20 ig/cm2/hr.; the rnaleate and salioylate salts displayed extremely low rates, less 
than 6 p.g/cm2/hr. However, when diluted with nonpolar nonvolatile solvents in amounts ranging from 25_90010 

10 by weight based on the total weight of solvent and amine or amine salt, the flux rate was increased, as shown 
by the following table: 

15 

F1 

30 

$6 

40 

45 

50 

55 

60 

65 

6 
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TABLE II 

Undocylenio 
__ Nonpo1a Solvent Bae:Ic1d Flux 

ompound 
% 

mole% molar at o pg7i/hr 
21 2.5 2.9 4.9 Isopropyl 

Oleate 95.0 92.6 1:2 17.4 

65 71 89 144 " 84.6 70.5 1:2 40.7 

12,7 11.6 17.1’ 23.4 , ’ 70.2 65.0 1:2 435 

14.0’ 14.3 18.8 28.5 67.0 57.2 1:2 27.4 

27.3 24.2 36.9 48.9 " 35.7 26.9 1:2 12*.9 

42.3 330 57.7 67.0 None 1:2 11.1 

31.2 26.6 42.7 54.5 Isopropyl 
Myritate 26.1 14.8 1:2 17.8 

20.4 19.3 28.0 39.3 51.7 42.4 1:2 39.6 

8.5 9.3 11.7 18.5 79.7 72.2 1:2 $3.6 

too.o 100.0 -- --- None 
- 1:0 . 39.5 
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flux rate exceeded that of the pure or free amine as well as that of the pure amine salt. 

Similar results are obtained in the case of dexchlorphertiramlne, brompheniramine, and dexbrompheriir-
amine salts. 

5 Example 2 
Diphenhydramlne was found by patch tests as described in Example 1 to have little or no skin Irritancy. A 

dilution of pure diphenhydramine with 29.80/0 by weight of mineral oil was prepared and the rate of transport of 
the amine through human skin was determined as described In Example  to be 76.6 pg/cm2lhr as compared 
to 4.0 pg/cm2/hr for the pure amine without solvent. 

10 
Example 3 

A salt of dlphenhydramine was prepared by stirring It with an equimolar quantity of linoleic acid and was 
found to be non-irritating by the patch test. Samples of the salt were diluted with varying amounts of isopropyl 
myristate and the flux was measured as described In Example 1, with the following results: 

15 
TABLE TIX 

20Q1V 
t1tho�Ietc Zoropy1. 

_________  
.t1 M0121 lila uiel*% In balel mQ1ar ratig 

3.2.0 127 3.3,2 3.2.7 14.5 74.6 1:1 21.0 
23.7 25.0 26.0 25.0 50.3 50.0 1:1. 61.8 

25 33.5 37.3 39.0 37.3 25.5 25.4 1:3. 29.2 

80 The flux determined for the salt in the absence of solvent was 80 uglcm2/hr. 

Example 4 
Nicotine was found by patch test to be Irritating to the skin. A salt was prepared by stirring the nicotine with 

the stoichiometric amount of Isostoalic acid (a 1:2 molar proportion) and was found to be non-irritating by 
85 patch test Dilutions of the salt with varying amounts of isopropyl myrlstÆte solvent were also prepared, and the 

flux was measured as described In Example 1 with the following results: 

Nicotine Isostearic Acid 1PM FLUX 
wt mold wt2 mold wtV mold a.&/c=2/hr 

40 -- 

. 22.2 33.3 17.8 66.1 0.0 0.0 40.3 

16.6 25.6 58.4 51.3 .25.0 23.1 100.3 

45 11.1. 17.5 38.9 35.1 500 47.4 98.8 

5.6 9.0 19.4 18.0 75.0 73.0 57.5 

50 In general and In summary, the invention provides the use of a physiologically active non-irritating amine, 
e.g., an antihistamine, in preparing a medloament for administration systemically to a human by providing a 
dilution comprising said amine dissolved in an effective amount of a nonpolar nonvolatile solvent, or by 
providing a dilution of a salt of said amine with a fatty acid having 8 to 20 carbon atoms dissolved in an effective 

55 
amount of a nonpolar nonvolatile solvent, and in either case maintaining said dilution in a form adapted to 
contact the skin of said human. 

Also included in the invention is the use of a nonpolar nonvolatile solvent in diluting a physiologically active 
amine or salt thereof In preparation for transdermal or percutaneous delivery. 

60 

Claims 

1. A composition adapted to be maintained in contact with human skin to provide systemic 

65 
administration of a physiologically active non-lrratating amine in said human, said composition comprising 
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a dilution comprising said amine dissolved In an effective amount of a nonpolar nonvolatile solvent 
2. A composition adapted to be maintained in contact with human skin to provide systemic 

administration of a physiologically active amine in said human, said composition comprising a dilution 
comprising a salt of said amine with a fatty acid having 8 to 20 carbon atoms dissolved in an effective 
amount eta nonpolar nonvolatile solvent. 5 

3. A composition as claimed in claim I or claim 2 in which said solvent has a dialectic constant less 
than 4 and a boiling point above 150°C. 

4. A composition as claimed in any one of claims Ito 3 I which said amine Is an antihistamine. 
S. An article adapted to be maintained In contact with human skin to provide systemic administration of 

a physiologically active amine in said human, said article comprising a composition as claimed in any one 10 
of claims ito 4 absorbed In a solid porous water-Insoluble carrier. 

6. An article as claimed in claim Sin which said carrier comprises a polymeric matrix. 
7. An article as claimed in claim 8 in which said polymeric matrix comprises cellulose triacetate. 
8. The use of a physiologically active’ non-irritating amine, e.g., an antihistamine, in preparing a 

medicament for administration systemically to a human by providing a dilution comprising said amine 15 
dissolved in an effective amount of a nonpolar nonvolatile solvent, or by providing a dilution of a salt of 
said amine with a fatty acid having 8 to 20 carbon atoms dissolved in an effective amount of a nonpolar 
nonvolatile solvent, and In either case maintaining said dilution in a form adapted to contact the skin of 
said human. . 

9. The use claimed in claim B In which said dilution Is absorbed into a solid porous water -Insoluble 20 
carrier designed to contact the skin of said human 

10. The use claimed In claim 9 In which said carrier comprises a polymeric matrix. 
11. The use claimed in claim 10 In Which said polymeric matrix comprises cellulose triacetate. 
12. The use claimed in any one of claims 8 to ii In which said dilution Includes an excess of said acid 

above the stolohiometric amount required to form said salt. 25 
13. The use claimed In anyone of claims 8 to 12 In which said solvent has a dielectric constant less than 4 

and a boiling point above 150°C. 
14. The use of a nonpolar nonvolatile solvent In diluting a physiologically active amine or salt thereof in 

preparation for transdermal or percutaneous delivery. 
30 

1, 
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