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Seæora Jefe, 

DIVISION DE NUEVAS CREACIONES 

Superintend encia de Industria y Comercio 

E. S. D. 

Referenda Expediente N° 06128576 

Asunto : Oposición a la  solicitud de patente de Invención 

titulada "UN METODO PARA PREPARAR UNA 

SOLUCION OFTALMICA DE LATANOPROST Y 

SOLUCION RESULTANTE" 

Solicitante : ARTURO JIMENEZ BAYARDO. 

Opositora : PROCAPS S.A. 

� Publicada en la Gaceta de La Propiedad Industrial 

N° 583 del 18 de diciembre de 2007 

Yo, ELIANA ISA URA MORENO BOHORQUEZ, abogada en ejercicio, 

identificada como aparece al pie de su firma, con tarjeta profesional No. 

83823 del Conscjo Superior de la Judicatura, en mi condicion de 

apoderada de la sociedad PROCAPS S.A. conformada bajo las leycs de la 

RepibIica do Colombia y dorniciliada en la ciudad de Barranquilla, 

Colombia, atentamente manifiesto que estando dentro dci tØrmiflo do icy 
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y por orden expresa do mi repi-escntada, presento oposición a la cOncesiOn 

del registro do la Patente de irivcnciOn titulada ’UN METODO PARA 

PREPARAR UNA SOLUCLON OFTALMICA DE LATANOPROST Y 

SOLUCION RESULTANTE ", CUyO titular es ARTURO JIMENEZ 

BAYARDO, y pido a listed declarar fundada esta oposicion y en 

0 consecuencla negar ci registro do la patento solicitada, 

1. INTERES PARA ACTUAR 

Conforme a to dispuesto en ci articulo 42 de hi DecisiOn 486 do 

2000 de hi CAN, estando dentro del tØrmino estipuhido por hi icy, 

mariificsto ci kgitimo interØs do nuestra representada para oponerso al 

registro do la parente de hi referencia, atendiendo a que la solicirtid 

preteridida no cumple COfl los requisitos dispuestos en la icy como se 

analizara mas adelante y de set concedida afectaria dircctarncntc l.a 

comercializacion de algunos productos do mi rcprcsentada, quo contlenon 

en particular Litanoprost. Por to tanto, solicito respetuosamentC a 

Despacho so sirva tenor en ciicnta la prcsente oposicion dentro del trÆrn.ite 

aclrninistrativo quo se surte en esta Superintendencia. 

2, FUNDAMENTOS DE HECHOS 
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2. 1. La solicitud obcto dc la presente fue presentada ci 22 de diciembre 

de 2006, reivindicando prioridad bajo la SOliCitlJ(i W02004MX00034 

del 2004-05-26; y fue publicada en Colombia, en la Ciaceta de Ia 

Propiedad Industrial N0 58.3 del 18 dc diciembre de 2007, cuya 

puhlicacion internacional corrcsponde a Ia W02005115401 del 2005-

12-08. 

2.2. La solicitud colombiana 06128576 objeto de la presente oposiciOn, 

se reficre a un metodo para solubilizar ci latanoprost para preparar una 

solucion oftalmica acuosa quirnicamente estabie para el tratamiento de 

diversas afecciones oculares, donde dicho mØtodo comprende: a) 

colocar en un recipiente 5.000 g dc latanoprost; b) agregar al rccipiente 

aproximadarnente 15 L dc una soluciOn que conticne 7.5% de 

hidroxipropilbetaciclodextrinas, 0.7% de fosfato monohÆsico de sodio 

monohidratado, 0.6% de fosfato dibasico dc sodio anhidro y 0,2(Yo dc 

hialuronato dc sodio, y agitar de 500 a 5.50 rpm para disolver ci 

latanoprost; c) esperar a que Sc disuelva por completo y agregar a la 

solución die 0.00.5% a 0.02% de cloruro dc benzalconio, enjuagando 

siernprc con la misma solucion COfl que Sc disolvio ci latanoprost; y di) 

agitar hasta que se homogeneicc la soluciOn; dondc dicho mØtod() 

comprende las siguicrites fases: a) soluhilizar Lin agcnte anulog dc 

prostaglandina, tal corno latanoprost; b) prcparar una solucion 

acarrcadora; 
y 

c) mczclar ci latanoprost soluhilizadlo y Ia solucion 

acarreadora, 
y 

completar el volumen a 100 L con agua purificada 
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mientras se agita constantemente por tin periodo predctcrminado; en 

ci que la fase de solubilizacion del latanoprost comprende las sigu.ientes 

ctapas: a) colocar 5.000 g de latanoprost en tin rccipiente de capacidaci 

suficiente y agregar 15 L de una soiución que conttcne 7.5% de 

hidroxipropiibetaciclodcxtrinas, 0.7% dc fosfato monobasico de SOdi() 

monohidratado, 0.6% de fosfato clibasico de soclio anhidro y 0.2% de 

hialuronato dc sodio, y agitar de .500 a 5.50 rpm para disolver ci 

latanoprost; y b) esperar a qtic Sc disuelva por conipleto la solucion 

anterior y agregar de 0.005 a 0.02% de cioruro de benzaiconio, 

agitando por aproxirnadamcnte 5 minutos para que Sc hornogeinice la 

soluciori; on ci que la fase de preparaciOn de la solucion acarreadora 

comprcndc las siguientes etapas: a) en tin tanque dc accro inoxidabic, 

Se viertcn 70 litros ole agua purificada a 30°C – 2°C; b) so ini.cia 

agitación de .500 a .5.50 rpm y se mantiene constantc durante todo ci 

. proceso de preparaciÆn. 

2.3. En primera instancia, so debe advcrtir que las reivindicaciones 16, 

17 y 18 se reficrcn a un mØtodo de tratarniento y no sOlo a La 

composicion farmacologica o a un mØtodo (IC fa.bricaciOn mcdiante la 

cual so obtenga tin producto tangible y scgün la legislaciOn, decisiOn. 

486 de la Comunidad Andina de Naciones, Articulo 14.- "Los Pulses 

Miembros otorgardn patentes Para Las tnvencwnes, scan de LroducCo o de 

fyroccdimiento (,,,), los usos no cstân contcrnplados como patentables; y, 

Articulo "No scrdn patentabies (..,) d) Los mØtodos terapc-uticos o 
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quirürgicos para ci tratamiento liumano o animal, asi como Los rntodos de 

diagnostico apiicados a Los se.res humanos o a animates". Solo serÆn 

patentabics los productos o procedimientos. For to tanto a luz de la 

norma, dicha materia referente at mØtodo de tratamiento no seria 

patentable. 

2.4. Ahora hien, con base en el articulo 14 de la Decision 486 de Ia 

CAN que reza "Los paises miemhros otorgardn patentes para Las invencione.s, 

sean de producto o procedirnienio, en tudos Los campus de La tecnologa, siempre 

que sean nuevas, tengan nivel inventio y scan susceptibies de aplicaciOn 

industrial". AsI las cosas, las invenciofles objeto de patente deben set 

nuevas y tenet nivel inventivo. Bien, pues antes de la fecha de pnoridad 

de esta solicitud se encuentran los siguientes documentos que afectan 

la patentabilidad de la presente solicitud: 

� 
DL US2002 103255 publicada ci lode agosto de 2002. –>K. 

� D2: W097297.52 fuhlicada ci 21 de agosto de 1997. 

2.5, Ah.ora bien, en ci documento Dl Sc describen composiciones 

oftalmicas que comprencle anilogos de prostagiandina entrc otros los 

que se cita es ci latanoprost, para administraciOn tOpica en ci 

tratamiento de glaucoma y de la hipertensiOn ocular. Este documento 

1)1 con base en la pÆgina 5 columna 1 y ejcm.plos, rcvela que entre los 

ingredientes utilizados en ]as preparaciones oftalmicas se inciuyen 
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conservantes, cosolventes y agentes que incrementan la viscosidad. 

Entre los conservantes se cita en dicha anterioridad Dl el clon.iro de 

hcnzalcionio entre los cosolventes polisorbatos y ciclodextrinas, entre 

los agentes clue incrementan la viscosidad hidroxipropilmetilcelulosa y 

Æcido hia1urico SegOn esta anterioridad Di, sc utilizan asirnismo 

sistemas amornguadores del pH tales como ci Æcido borico y fosfato 

dibÆsico de sodio, reguladores de la osmol.aridad como ci cioruro de 

sodio y agenes antioxidantes como ci EDTA. disOdico. Pot lo tant() La 

materia revelada en La presente carece evidenternente (IC novedad a itiz 

de la anterioridad Dl. 

2.6. Ahora hien, ci documento 11)2 revela ci uso de aceites polietoxilados 

para mejorar la estahilidad de composiciofleS con prostagiandinas, 

preparadas para La administración topica en ci ojo. Segi’in esta 

anterioridad 1)2 en La pÆgina 10 y ejemplo 1, estas composicioncs 

Scontienen varios ingredicnt.es en su forrnuiaciOn tales como 

conservantes, antimicrohianos, agentes que incrementan hi toniciciad, 

agentes reguladores del pH, reguladores de osmolariclad y 

antioxidantes. En ]as pginas 12 y 13, esta anterioridad D2 define 

asimismo la preparación de dichas formulaciones, obtenjØndose 

prinero una sokicion acuosa con todos los ingredientes de la 

composicion hasta compietar la disolucion y, en recipiente aparte, se 

prepara la cantidad apropiada de prostaglandina a la que se le aæade el 

vehiculo anteriormente preparado. AsI las c.osas, a La Iuz de lo visto en 
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dich.o clocumento 11)2 la presente solicitu.d carece evidenternente de 

novedad * 

27. POT lo tanto, este documento objeto de oposición a los ojos de lo 

que dictan estos docurnentos 1)1 y D2, carece evidenternente de 

NOVE[)AD 

� 
2.8. En con.secuencia y de acuerdo a lo descri.to anteriormente, se deriva 

que la solicitud colombiana 06128576 no pueck pretender un 

monopolto por patente toda vez que lo que ptetende no dumple Cofl 

dos de los ti-es requisitos necesarios para su proteccion. 

2.9. Que por consiguiente, respecto a la solicitud pretend ida se tiene 

que: 

2.9. 1. CARECE DE NOVEDAD: Segün la decisiOn 486 de Ia 

SComunidad Andina de Naciones, .ArtIculo 16.- "Una invenciOn se 

comsiderarä nueva cuando no estd corn prendida en el estado de La tºcnica. 

El estado de La tºcnica comprenderâ todo to que hLiya sido accesible at 

püblico por una descripciÆn escrita u oral, utiliación,  cornercializaciOn a 

cualquier otro rnetho antes de La fecha de presentaciOn de La solicitud de 

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

prioridad, 26 de mayo de 2004 ya era conocido, pucs como se 

demostrO, era parte del arte anterior con base en ci documento D I y 

D2, Lin mØtodo para sohibilizar ci latanoprost para preparar una 
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solucton oftærnica acuosa qt.iImicarnente estable para ci tratarniento 

de diversas afecciones ocuiarcs asi corno la soluciOn acuosa, sobre el 

cual busca prc)tcccion en ci capitulo reivinclicatorlo. 

2.9.2, CARENCIA DE APLICACION INDUSTRIAL La Decision 486 

de la CAN consagra en su artIculo 14 to siguiente: "Los palses 

miembros otorgardn patentes Para las invenciones, scan de producto o 

procedimiento, en todos Los cam pos de La te.cnologi.a, siempre clue scan 

nuevas, tengan nivel inventivo y sean suscei2tibles de aplicaciOn industrial". 

La presente soliciti.id carccc de aplicaciOn industrial ya que como se 

demostrO antenormente, algt.inas ciÆusulas reclaman ci metodo 

terapeutico y estos no son aplicabics industrialmente porquc 

prirnero no Sc obtienc un producto o proceso; y segundo no Cs 

reproducible o repetibie a escala industrial. Pot to tanto, ci obeto 

de la presentc invcnciOn referido a los usos y metodos terapØuticos, 

0 
no curnplcfl con ci requisito de la aplicaciOn industrial. 

2.10. Dado to anterior, es posihic deducir quc Ia solicitud y to 

reivindicado no CS objeto de pate ntabilidad pues es contrario a lo que 

dicta Ia Decision 486 de la Comunidad Andina de Na.cioncs, ArtIculo 

14.- "Los PaIses Miembros otorgaran patentes Para Las invenciones, scan de 

producto o de procedimiento, en todos los cam pos de la tecnoiog(a, siempre quc 

scan nuevas, tengan niveL inventivo y scan su.sceptihles de aplicctción 
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industrial,". La solicitud pretendida no cumple con dos de los tres 

requ isitos de patentabilidad. 

2.11. Por todo Ia anterior, atentamente soitcito a listed ciue se sirva 

deciarar ftindada la presente aposicion y negar ci registro Patente de 

iflvCflClOfl denorninada ’UN METODO PARA PREPARAR LJNA 

SOLUCION OFTALMICA DE LATANOPROST Y SOLUCION 

RESULTANTE ", cuyo titular es ARTURO JIMENEZ BAYARDO, 

solicitud Colombiana quc aparecio publicada en la Gaceta de Ia 

Propiedad industrial N° 583 del 18 de diciembre de 2007. 

. 
3. PRUEBAS 

Dc conformiclad con lo dispuesto por las normas vigentes, So1.iCit.() a 

usted tener corno pnicba en este asunto los siguientes: 

� Dl: US200210.3255 publicada ci 1° de agosto de 2002. 

� D2: W09729752 publicada ci 21 de agosro de 1997. 

Carrera 13 N 119-95, Ofi.dna 104. i1. (571) 2 1.3 12 13 - Fax. (57 1) 6 12 19 79 
F-inail: negocios@optilnutnco.com w.opI.imu1mcoco111 

Bogota Colombia 



U 

.26 

4. FUNDAMENTO DE DERECHO 

Fundarnento esta observación en las normas legates siguientes: 

4.1. Numeral I del articulo .586 del Codigo de Cornercio. 

4.2. Articulo 42 de la DecisiOn 486 (Ic la. ComisiOn del Acuerdo dc 

Cartagena. 

4.3. En las dernis norm.as concordantes. 

5. ANEXOS 

Para los efectos correspondientes anexo at presente escrito los siguientes 

documentos: 

1. Poder para actuar en el presente. 

2. Documento que acredita at reprcsentante legal de PROCAPS S.A. 

.3. Recibo de caja del respectivo pago de tasa. 

4. Copias de los documentos: 

� Di: EP0308341 publicada el 22 de marzo de 1989. 

� D2: WO01.58868 publicada ci 16 de agosto de 2001. 
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6. NOTIFICACIONES 

Para efectos de notificaciones que por disposiciOn del articulo 50 del 

Decreto 01 de 1984 debe haccr su Ji)cspacho, informo que mi 

representada y la suscrita recibirem.os notificaciones en iii Secretaria de su 

Despacho o en mis oficinas situadas en la Carrera 13 N0 119-95, Of. 104 

de esta ciudad de Bogota. 

Seæor Superintendente, 

ELIANA ISAURA MORENO BOHORQUEZ 

C.C. 51’975.664 de Bogota 

T.P.A. 83823 del C.S. de La J. 
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PROCAPS 

PODER ESPECIAL 

Yo, WALTER TANAKA TATEKAWA, mayor de edad y vecino de la ciudad de 
Barranquilla (Colombia), identificado como aparece at pie de mi firma, quien en ci 
presente docurnento actha en calidad de Representante Legal de la sociedad PROCAPS 
S.A. sociedad legalmente constituida y domiciliada en la ciudaci dc Barranquilla 
(Colombia), por ci presente docurnento otorgo a la doctora ELIANA ISAURA 
MORENO BOHORQUEZ, abogada en ejercicio, identificada como aparece at pie de 
su firma, con tarjeta profesional No. 83823 del C.S. de laJ., poder especial, amplio y 
suficiente, para formular oposiciones u observaciones a la solicitud de patente No. 
06.128.576, titulada "UN METODO PARA PREPARAR UNA SOLUCION 

OFTALMICA 

DE LATANOPROST Y SOLUCION RESULTANTE", cuyo 
titular es ARTUROJIMIENEZ BAYARDO, publicada cn la gaceta No. 583 del 18 de 
Diciembre de 2007. 

Nucstro apoderado queda facultado, de manera expresa, para rcaiizar todo tipo de 
actos riecesarios para ilevar a cabo ci tranUtc de la oposición, incluyendo, sin limitación, 
preparar y presentar solicitudes, hacereclaraciones, pagar tasas, conirihuciones e 
impuestos, recahar los tItulos o certificados. Asimismo quedan autorizados para 
impugnar administrativa y judicialmeite todo to que fiiere resuelt.o en ci expediente a 
que se hace expresa referencia en el presente poder, con todas las facultades gcnerales y 
especIficas que fucra requerido para ella. 

Dc la mismamanera, ademÆs de las facultades que .le conficre la naturaleza del prcsent.e 
mandato, se encuentran faculiados para recihir, desistir, transigir, sustituir, y reasumir el 
presente poder, incoar acciones, interponer recursos y .demÆs facultacles confer idas por 
la ley. 

Dado y Firmado en Barranquilla, (Colombia) a los - dIas del mes dc Marzo de 2008. 

A.N°16’251.923  
NIT: 890.106.527-5 
Representante Cegal 

Acepto: ( 

ELIANA ISAURA MORENO BOHO QUEZ 
C.C. 51’975.664 de Bogota 
T.P.A. 83823 del C.S. de la J. 

CALLE 80 No. 78B-201* A.A. 50330P.B.X:(575) 3530783- 3789000- 3719900 -FAX: (575)3533949-3558434 - 3533681 - 3532997 
BARRANQUILLA COLOMBIA- NIT.: 890.106.527-5 
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL 0 DE INSCRIPCION DE 
DOCUMENTOS. 
PROCAPS S.A. ----------------------------------------------------------
NIT: 890.106.527-5. 

EN JUNTO DE ESTE A&O SE ELEGIRA JUNTA DIRECTIVA DE LA CAMARA DE 
COMERCIO. LAS INSCRIPCIONES DE CANDIDATOS DEBEN HACERSE EN LA PRIMERA. 
QUINCENA DE MAYO. PARA INFORMACIÔN DETALLADA DIRIGIRSE A LA SEDE; 
PRINCIPAL 0 COMUNICARSE AL SIGUIENTE TELEFONO: 3303911. 

EL StJSCRITO SECRETARIO DE LA CAMARA DE COMERCIO DE BARRANQUILLA, CON 
FUINDAMENTO EN LAS INSCRIPCIONES DEL REGISTRO MERCANTIL: 

C E R T I F I C A 

Que por Escritura Püblica No. 1,190 del 22 de Julio de 1976, 
otorgada en la Notaria Tercera de Barranquilla, inscrito(as) en: 
esta Cmara de Comercio, el 28 de Julio de 1976 bajo el No. 6,070 
del libro respectivo, fue constituida la sociedad ---------------------
limitada denominada "PRODUCTORA DE CAPSULAS DE GEIIATINAS LIMITADA; 
"PROCAPS LIMITADA". -------------------------------------------------

CERTIFICA 

Que por Escritura Püblica No. 1,307 del 28 de Jun10 de 1979, 
otorgada en la Notaria Tercera de Barranquilla, inscrito(as) en 
esta CÆmara de Comercio, el 23 de Julio de 1979 bajo el No. 10,039 
del libro respectivo, la sociedad antes mencionada --------------------
se transformo en sociedad anonima bajo la denominacion social del 
"PRODUCTORA DE CAPSULAS DE GELATINA S .A." PROCAPS S.A.".  ------------

CERTIFICA 

Que por Escritura Püblica No. 3,810 del 31 de Dic/bre de 1980, 
otorgada en la Notaria Primera de Barranquilla, inscrito(as) en 
esta CÆmara de Comercio, el 30 de Enero de 1981 bajo el No. 12,705 
del libro respectivo, la sociedad antes mencionada --------------------
se transformo en sociedad de responsabilidad limitada bajo al razon 
social de "PRODUCTORA DE CAPSULAS DE GELATINA LIMITADA "PROCAPS LI -. 
MITADA" -------------------------------------------------------------

C E R T I F I C A CERTIFICA 

Que por Escritura Püblica No. 3,755 del 10 de Nov/bre de 1983, 
otorgada en la Notaria Unica de Soledad, inscrito(as) en esta A,
Câmara de Comercio, el 22 de Nov/bx’e de 1983 bajo el No. 17,922 del. 
libro respectivo, la sociedad antes mencionada. ------------------------
se transformo en sociedad anonima bajo la denominacion social de 

LA 

"PRODUCTORA DE CAPSULAS DE GELATINA S .A. "PROCAPS .A. . 
0 
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C E R T I F I C A 

Que por Escritura Püblica No. 3,615 del 06 de Dic/bre de 1996, 
otorgada en la Notaria 2a. de Barranquilla, inscrito(as) en esta 

Câmara de Comercio, el 20 de Dic/bre de 1996 bajo el No. 67,218 del 
libro respectivo, la sociedad antes mencionada ------------------------

cambio de razon social, por la denominacion LABORATORIOS PROCAPS S.A 
-----------------------------------------------------------------

CERTIFICA 

Que por Escritura PUblica No. 3,775 del 18 de Dic/bre de 1996, 
otorgada en la Notaria 2a. de Barranquilla, inscrito(as) en esta 
Cªmara de Comercio, el 23 de Enero de 1997 bajo el No. 67,704 del 

libro respectivo, la sociedad antes mencionada------------------------

cambio de razon social, por la denominacion PROCAPS S.A. 

C E R T I F I C A 

Que dicha sociedad ha sido retormada por las siguientes escrituras 

y/o documentos privados: 
Numero aaaa/rnm/dd Notaria No. Insc o Reg aaaa/rnm/dd 

39 1979/01/18 Notaria 3a. de Barranquilla. 9,452 1979/01/24 
� 992 1981/04/30 Notaria la. de Barranquilla. 13,112 1981/05/06 

1,464 1982/08/27 Notaria Unica de Soledad 15,533 1982/09/08 

2,744 1983/08/18 Notaria Unica de Soledad 17,416 1983/08/26 

� 3,826 1984/07/16 Notaria Unica de Soledad 19,554 1984/07/27 

3,835 1985/08/26 Notaria. Unica de Soledad 22,230 1985/09/04 

2,260 1986/09/10 Notaria Unica de Soledad. 24,995 1986/09/15 

1,849 1989/07/11 Notaria 2a. de Barranquilla. 33,909 1989/07/13 

� 444 1990/02/21 Notaria 2a. de Barranquilla. 36,101 1990/03/16 

� 3,090 1991/12/17 Notaria 2a. de Barranquilla 43,993 1992/01/28 

269 1993/02/01 Notaria 2a. de Barranquilla 48,428 1993/02/16 

2,342 1993/07/28 Notaria 2a. de Barranquilla 50,582 1993/08/10 

� 3,652 1993/11/09 Notaria 2a. de Barranquilla 51,798 1993/11/22 

� 3,615 1996/12/06 Notaria 2a. de Barranquilla 67,218 1996/12/20 

89 1997/01/16 Notaria 2a. de Barranquilla 67,704 1997/01/23 

2,070 1997/07/17 Notaria 2a. de Barranquilla 70,627 1997/07/31 

2,281 1997/08/04 Notaria 2a. de Barranquilla 70,813 1997/08/14 

765 1999/04/22 Notaria 3a. de Barranquilla 80,628 1999/04/23 

459 2001/02/21 Notaria 2a. de Barranquilla 91,502 2001/02/23 

2,608 2001/10/05 Notaria 2a. de Barranquilla 95,771 2001/11/08 

1,730 2004/07/29 Notaria 2. de Barranquilla 112,999 2004/08/26 

� 416 2005/03/03 Notaria 2. de Barranquilla 116,364 2005/03/10 

1,613 2005/07/28 Notaria 2. de Barranquilla 119,322 2005/08/18 

C E R T I F I CA 

Que de acuerdo con la(s) escritura(s) arriba citada(s), la sociedad 

se riqe por las siguientes disposiciones: 

DENOMINACION 0 PAZON SOCIAL: 
PROCAPSS.A. ----------------------------------------------------------

SIGLA: PROCAPS. 

********** C 0 N T I N U A ********** 
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DOMICILIO PRINCIPAL: Barranquilla. 
NIT No: 890.106.527-5. 
MATRICULA MERCANTIL: 24,802. 

C E R T IF I CA 

Direccion para notificaciones judiciales: 

S CL 80 No 78 B - 201. 
De la ciudad de Barranquilla. 

C E R T I F I C A 

DURACION: El tØrmino de duraciôn de la sociedad se fijó hasta el 
18 de Agosto de 2073. 

C E R T I F I C A 

OBJETO SOCIAL: El objeto principal de la sociedad Sera: a) -La fabri-
cacion de capsulas y otros productos similares a partir de materia-: 
les tales como gelatinas u otros de distinta naturaleza, que puedanl 
ser utilizados coma envases o recipientes de productos y sustancias: 
quimicas, farmaceuticas y cosmeticas, para uso y consumo humano y 
veterinario; b) -La investigacion, desarrollo y fabricacion de toda 
clase de productos y sustancias quimicas, farmaceuticas y cosmeticas 
para uso y consumo humano, animal y vegetal; c) -La compra y yenta de 
materias primas, insumos y productos intermedios necesarios para los: 
procesos de fabricacion de sustancias quimicas, farmaceuticas,alimen: 
ticias y cosmeticas, asi como la comercializacion interna y externa 
de los productos terminados, d) La compra, yenta, importacion, ex-
portacion y distribucion de toda clase de elementos instru-
mentales y equipos medicos,quirurgicos,odontologicos,y hospitalarios 
para la salud humana y animal. e)La compra,venta,exportacion y dis-
distribucion de dulces, confites, galletas y todo tipo de 
golosinas o alimentos para el consumo humano. f) Actuar como re-
presentante o agente de personas naturales y juridicas, nacio-
nacionales y extranj eras en la realizacion de operaciones 0 tran-
sacciones relacionadas con la industria farmaceutica y en especial 
con cualquiera de las actividades descritas en los literales a), 
b), C). d) y e) antes descritos; g) Prestar los servicios de 
asesoria y consultoria en las areas adininistrativas, de mer-
cadeo, analisis clinico, asistencia tecnica, investigacion, costos y 
produccion, exportaciones, importaciones, ventas, relacionadas con: 
iguales o similares actividades a las que constituyen el objeto de 
PROCAPS S.A., asi como los de publicidad y promocion de productosAw 
quimicos, cosmeticos y farmaceuticos para uso humano, animal o in-
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dustrialL; h)-Adqu–rir, operar, administrar y explotar, a cualquier 
.titulo, empresa o establecimientos dedicados a la investigacion, de-
sarrollo, fabricacion o comercializacion de productos quimicos, far-
maceuticos, hospitalarios o cosmeticos. En desarrollo de su objeto 
principal, la sociedad podra tomar interes social como accionista, 
socio o fundador de empresas que tengan igual o similar objeto, corn-
prar, vender, importar y exportar maquinarias, insumos y repuestos 
requeridos para el desarrollo de sus actividades; tomar dinero en 
prestamo, financiar y garantizar las operaciones comerciales que ce-
lebre con terceros relativas a su objeto; celebrar y ejecutar todo 
:tipo de actos y contratos necesarios para desarrollar sus operacio-
nes; girar, aceptar, otorgar y protestar todo tipo de titulos valo-
res e instrumentos negociables; comprar, vender y constituir grava-
.menes sobre bienes muebles e inmuebles; designar representantes o 
apoderados en el pais y en el exterior y, en general, realizar cual-
quier acto o negocio que sea necesario o conveniente para el desa-
rrollo de su objeto social y para la mejor proteccion de sus intere-
�ses corporativos o la de sus socios. La sociedad podra garantizar 
el cumplimiento de obligaciones adquiridas por terceros o pot’ sus 
socios, para lo cual podra inclusive constituir gravarnenes reales 
�sobre sus bienes de  cualquier naturaleza-----------------------------------------------------

,CAPITAL CAPITAL 
Autori zado 

� $**********2,000,000,000 
Suscrito 

� $**********l,224,500,000 

� Pagado 
� $**********1, 229, 071, 000 

C E R T IF I CA 

Nro Acciones Valor Acciôn 

*************2,000,000 *****************1,000 

*************1,224,500 *****************1,0 

*************1,229,071 *****************1,0 

C ER TI F I CA 

ADMINISTRACION: La direccion y administracion de la sociedad corres-
pondera a la Asamblea General de Accionistas, a la Junta Directiva, 
al Presidente, al Vicepresidente y a un Gerente General. Corresponde 
a la Junta Directiva las siguientes funciones y atribuciones entre 
otras: Autorizar cualquier actO 0 contrato cuya cuantia sea superior 
al equivalente en pesos Colombianos a doscientos cincuenta mil dola-
res de los Estados Unidos de America (US$250000), liquidados a la 
tasa de carnbio representativa del mercado vigente el dia en que se 
surta la transacion. Cuando se trate de operaciones en virtud de 
las cuales la sociedad garantice obligaciones de terceros o de los 
socios, se requerira que la operacion sea aprobada con el voto de 
par lo menos 2/3 partes de los integrantes de la Junta Directiva. 
La sociedad tendra un Presidente , quien ejercera la representa-
don legal de la sociedad y tendra las siguientes atribu-
clones entre otras: Ejecutar las decisiones de la Asamblea 
General de Accionistas y de la Junta Directiva. Ejercer la Represen-
taciOn Legal de la sociedad en todos los actos y contratos que se 
requieran para el desarrollo del objeto social, de conformidad con 
lo previsto en las leyes y en los presentes estatutos. Constituir 
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apoderados judiciales y extrajudiciales, recibir notificaciones, 
absolver interrogatorios de parte, confesar obligaciones de la’ 
sociedad, transigir, disistir y allanar a la sociedad en cualquier 
asunto judicial. Aprobar y celebrar en nornbre de la socieda todo 
acto a contrato cuya cuantia sea igual o inferior al equivalente 
en pesos colornbianos a doscientos cincuenta mil dolares de los 
Estados Unidos de America (US$250.000), liquidados a la tasa de 

� camblo representativa del mercado vigente el dia en que se surta 
la transacion a celebracion del acto. Las demas funciones que lel 
correspondan como Representante Legal pot disposicion de la ley, 
de estos estatutos o de la Junta Directiva, El Presidente tendra un 
suplente, designado por la Junta Directiva, quien reemplazara al 
Presidente en sus faltas temporales, absolutas o meramente acciden-
tales, con entidades facultades y sin que sea necesario para ello 
acreditar la ausencia del principal. La sociedad tendra un Vicepre-
sidente designado par la Junta Directiva, quien tambien ejercera lal 
representacion legal de la sociedad, pudiendo ejercerla conjunta 01 
separadamente con el Presidente. El vicepresidente tendra lasi 
siguentes facultades entre otras. Ejecutar dentro de su competencia 
las decisiones de la Asamblea General de Accionistas, de la Junta 
Directiva y del Presidente. Ejercer la representacion legal de 1a 
sociedad en todos los actos y contratos que se requieran para el 
desarrollo del objeto social, de conformidad con lo previsto en las 

� leyes y en los presentes estatutos. Constituir apoderados judiciales 
y extrajudiciales, recibir notificaciones, absolver interrogatorios 

.de
 parte, confesar obligaciones de la sociedad, transigir, desistir 

y allanar a la sociedad en cualquier asunto judicial. Aprobar y 
celebrar en nombre de la sociedad todo acto o contrato cuya cuantia 

� sea igual a inferior al equivalente en pesos colombianos a ciento 
cincuenta mil dolares de los Estados Unidos de America (US$150,000), i 
liquidados a la tasa de cambio representativa del mercado vigente 
el dia en que se surta la aprobacion o celebraciori del acto, siempre 
que no se trate de enajenar bienes inmuebles o cualquier otro activo I 

1 fijo de la sociedad, inclusive de naturaleza muebles, acciones, 
cuotas o partes de interes inversiones y todo tipo de derechos 
de la sociedad, o de constituir gravamenes sobre cualquiera de los: 
anteriores, facultades que radican exciusiva y privativamente en 
cabeza del Presidente. Las demas funciones que le corresponda comb. 
Representante legal par disposicion de la ley, de estos estatutos ’-o de la Junta Directiva. El Vicepresidente tendra (1) suplente, 

i designado por la Junra Directiva, quien lo reemplazara conjunta 0 
separadamente en sus faltas temporales, absolutas o meramente 
accidentales, con identicas facultades y sin que sea necesario para 
ello acreditar la ausencia del principal. La sociedad tendra un (1) 

� Gerente General, con su respectivo Suplente, designados por la Junta0 

********** C 0 N T I N U A ********** 
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Directiva. El Suplente reemplazara al Gerente General, en sus faltas 
temporales, absolutas o meramente accidentales, quien junto con el 
gerente general, lievaran la representacion legal de la sociedad, 
con identicas facultades, pudiendolas ejercer conjunta o separada-
mente con el Presidente y Vicepresidente, con identicas facultades 
que el Gerente General y sin que sea necesario para ello acreditar 
la ausencla del titular. El Gerente General tendra las siguientes 
facultades entre otras: Ejercer la representacion legal de la socie-
dad, en todos los actos y contratos que se requieran para el desa-

� rrollo del objeto social, de conformidad con lo previsto en las 
leyes y en los presentes estatutos. Aprobar y celebrar en nombre de 
la sociedad todo acto o contrato cuya cuantia sea igual o inferior 
al equivalente en pesos Colombianos a Cincuenta Nil dolares de los 
Estados Unidos de America (US$50.000), liquidados a la tasa de 
carnbio representativa del mercado vigente el dia en que se surta la 

� aprobacion o celebracion del acto, siempre que no se trate de enaje-
� nar a cualquier titulo bienes ixmiuebles o cualquier otro activo fijo 
de la sociedad, inclusive de naturaleza mueble, acciones, cuotas o 
partes de interes, inversiones y todo tipo de derechos de la socie-
dad o de constituir gravamenes sobre cualquiera de las anteriores 
facultades que radican exciusiva y privativamente en cabeza del 

i Presidente. 

CE R TI F I CA 

Que segün Acta No. 116 del 27 de Jun10 de 1997 correspondiente a 
la Asamblea de Accionistas en Barranquilla, de la sociedad: 
PROCAPSS.A. --------------------------------------------------------
cuya parte pertinente se inscribió en esta Câmara de Comercio, el 
15 de Agosto de 1997 bajo el No. 70,838 del libro respectivo, 
y segün Acta No. 127 del 22 de Marzo de 2000 correspondiente a 
la Asamblea de Accionistas en Barranquilla, de la sociedad: 
PROCAPS S.A. --------------------------------------------------------
cuya parte pertinente se inscribiô en esta CÆmara de Comercio, el 
29 de Mayo de 2000 bajo el No. 87,250 del libro respectivo, fueron 
hechos los siguientes nombramientos: 

� CLASE: JUNTA DIRECTIVA 

Principales 
1. Minski Gontovnik Ruben CC.*******7,463,982 
2. Minski Gontovnik Meyer CC*******7,461,324 

� 3. Minski Gontovnik Jose CC.*******8,671,834 

� Suplentes 
1. Minski Zilberbium Elliot CC.******72,219,541 
2. Minski Deitel Daniel 
3. Minski Sharon PA.*990,212,082,805 

C E R T I F I C A 

Que segün Acta No. 116 del 27 de Junio de 1997 correspondiente a 
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS 

********** C 0 N T I N U A ********** 
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S.A. cuya parte pertinente se inscribió en esta Câmara de Comercio, 
el 15 de Agosto de 1997 bajo el No. 70,838 del libro respectivo, 
fueron hechos los siguientes nombramientos: 

Cargo/Nombre Tdent–ficaciôn 
Presidente. 

Minski Gontovnik Ruben CC.*******7,463,982 

I. Suplente del Presidente 
Minski Minski Abraham CC.*********802,575. 

Vicepresidente 
Minski Gontovnik Meyer CC.*******7,461,324 

Suplente del vicepresidente 
Minski Gontovnik Jose CC.*******8,671,8341 

C E R T I F I C A 

Que segün Acta No. 11 del 01 de Febrero de 2001 correspondiente a 
la Junta Directiva en Barranquilla, de la sociedad: PROCAPS S.A. 
cuya parte pertinente se inscribió en esta CÆmara de Comercio, e1 
12 de Febrero de 2001 bajo el No. 91,273 del libro respectivo, 
fueron hechos los siguientes nombramientos: 

Cargo/Nombre Identificaciôn 
Gerente General. 

lJribe Ochoa Guillermo Luis CC.******70,073,754 

CE R TI FT CA 

Que segün Acta No, 406 del 02 de Sep/bre de 2004 correspondiente a 
la Junta Directiva en Barranquilla, de la sociedad: PROCAPS S.A. 
cuya parte pertinente se inscribió en esta CÆmara de Comercio, el 
09 de Sep/bre de 2004 bajo el No. 113,263 del libro respectivo, 

� fueron hechos los siguientes nombramientos: 
Cargo/Nombre Identificación 

Suplente del Gerente. 
Tanaka Tatekawa Walter CC.******16,251, 923 

C E R T I F I C A 

Que segün Acta No. 124 del 29 de Marzo de 1999 correspondiente a 
� la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS 

S.A. cuya parte pertinente se inscribió en esta CÆmara de Comercio, 
el 04 de Agosto de 1999 bajo el No. 82,226 del libro respectivo, . 
fueron hechos los siguientes nombramientos: 

Cargo/Nombre Identificación 
Revisor Fiscal Ppal. 

Vargas Pertuz Ana Isabel CC.******32,696,645.°  

********** C 0 N T I N U A ********** 
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C E R T IF I CA 

�Que segün Acta No. 127 del 22 de Marzo de 2000 correspondiente a 
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS 
.S.A. cuya parte pertinente Se inscribiô en esta CÆmara de Comercio, 
el 29 de Mayo de 2000 bajo el No. 87,250 del libro respectivo, 
Ifueron hechos los siguientes nombramientos: 

Cargo/Nombre Identificaciôn 
Suplente del Revisor Fiscal. 

Lozada Villareal Milena CC.******32,748,111 

� C E R T I F I C A 

Que por Escritura Püblica No. 2,784 del 07 de Dic/bre de 2007, 
otorgada en la Notaria 2 a. de Barranquilla cuya parte pertinente 
.se inscribiô en esta Câmara de Cornercio, el 20 de Dic/bre de 2007 
:bajo el No. 3,492 del libro respectivo -------------------------------- 

y las inscripciones 3.492-1, 3.493, 3.494, 3.495, 3.496, 3.497, 
3.498, 3.499, 3.500, 3.501, 3.502, 3.503, 3.504, 3,505, 3.506, -----
3.507, Consta que RUBEN MINSKI GONTOVNIK, C.C. No. 7.463.982, ------
.obrando como Presidente y Representante Legal de la sociedad C.I. 
NATURMEGA S.A., que obrando en su condicion de Presidente y -------
:Representante Legaqi de la sociedad PROCAPS S.A., el presidente 
debidamente facultado por los Estatutos Sociales y por el Maximo 
Organo Social, otorga los siguientes poderes: Otorgar poder --------
general, amplio y suficiente a los doctores JOSEFINA DEL CARMEN 
MIELES BIJELVAS CC.No.33,138.497; a MARCELA CARVAJALINO PAGANO ------
CC.No. 22.579. 748 CRISTINA VIOLI FRANCESCHINI CC.No. 22.463.716, con 
las facultades que se transcriben a continuacion: a.- Para que -----
representen a la sociedad PROCAPS S.A, ante todo tipo de -----------
autoridades administrativas y jurisdiccionales, en asuntos de ------
naturaleza civil, laboral, comercial, penal, aduanera, cambiaria, 
tributaria, policiva, aciministrativa y fiscal. b.- Contestar y ----- 
presentar demandas, requerimientos, recursos, pedir y aportar ------
pruebas, recibir, notificarse, ejercer la accion de tutela, --------
tramitar incidente de desacato, comparecer en los procesos que -----
cursen contra la sociedad, allanarse en nornbre de la sociedad en 
los asuntos que sean necesarios, transigir, desistir, sustituir, 
renunciar y reasumir el poder. c.- La facultad expresa de ----------
conciliar, por tanto pueden llegar a acuerdos conciliatorios, ------
transaccionales, judiciales o extrajudiciales o extrajudiciales, 
cualquiera que sea su cuantia, para lo cual las apoderadas deben 
aportar la autorizacion simple y escrita del Representante legal 
.de la sociedad. d.- Podran presentar solicitudes de devolucion y/o 
compensacion de impuestos, ventas y rentas, recibir los pagos pot 
las devoluciones y adelantar todo tramite o proceso administrativo 
ante la DIAN, de tal forma que en ningun momento quede sin ---------
representacion legal de la sociedad. PODERES ESPECIALES: a.- Se 

� confiere poder especial amplio y suficiente a las personas que se 
determinan seguidamente, que conforman el grupo A y B, para, para 
que conjuntamente suscriban contratos de suininistros de mercancias 
y servicios con entidades of iciales, hasta la suma de OCHOCIENTOS 
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MIL DOLARES DE LOS ESTADOS IJNIDOS DE AMERICA (US800.000.00), -------
liLquidados a la tasa representativa del mercado vigente en el dia 
que se realice la respectiva transacciori. Grupo A. WALTER NANAKA: 
TATEKAWA CC.No.16251.923, CLAUDIA TANGARIFE CASTILIO 
CC.No41.660.293, CARMEN ALICIA FLOREZ CC.No.22.434.044, IVAN ------
VILLAREAL CAMACHO CC.No.91.201.749, CARMEN ALICIA HERRERA ----------
DIAZGRZ\NADOS CC.No.22.377.540, DAVID ANTONIO CHARRIS GIRALDO -------

�: CC.No.19.341.274, RICARDO DORADO HURTADO CC.No.79.715 .772, JAIME 
� FORERO LLINAS CC.No.19.300593. b.- Se confiere poder especial -----
amplio y suficiente al senor WILLIAM ALBERTO BARROS CERRA ----------
CC.No.8.715.941, y al senor ANTONIO VARELA DIAZ CC.No.72.004.699, 
para que en nombre y representacion de PROCAPS S.A., suscriban -----

declaraciones camb–arias, aduaneras y tributarias a que este -------
obligada la sociedad, en el giro normal de sus negocios y ----------
operaciones sociales, por tanto quedan facultados para firmarlas, 
como tarnbien los demas documentos relacionados con ellas, ----------
notificarse, aportar y solicitar las pruebas que sean necesarias. 
c.-Otorgar poder especial amplio y suficiente al senor MARLON -----

1 TATIS PAREDES CC.No.72.176.874 y al senor WILLIAM ALBERTO BARROS, 
CERRA CC.No.8.715.941, para que en nombre y representacion de ------
PROCANPS S.A., suscriban las declaraciones, reportes y cualquier, 
documento relacionado con los tramites o registros de Comercio -----
Exterior y o cualquier entidad del Estado que haga sus veces: d) 
Otorgar poder especial amplio y suficiente a la doctora CARMEN -----
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USE OF NON -STEROIDAL ANTI-INFlAMMATORY 
AGENTS IN COMBINATION WITH 

PROSTAGLANDIN UP RECEPTOR ACONISTS TO 
TREAT GlAUCOMA AND OCULAR 

HYPERTENSION 

CROSS REFERENCE TO RELATED 
APPLICATION 

[00011 This application is a continuation-in-part of US 
application See No. 09/575,833 filed May 22, 2000, now 
U.S. Pat No. 6,342,524, which is a continuation-in-part of 
U.S. application See No. 08/994,903 filed Dec .19, 1997, 
now U.S. Pat. No. 6,066,671, 

P1W) OF THE INVENTION 

[0002] This invention is directed to the use of non-steroi-
dal anti-inflammatory agents, and especially certain non -
steroidal cyclooxygenase inhibitors in combination with 
prostaglandin PP receptor agonists for treating glaucoma 
and/or ocular hypertension in an individual. 

BACKGROUND OF THE INVENTION 

[0003] The glaucomas are a heterogeneous group of optic 
nduropathies characterized by cupping of the optic nerve 
head, thinning of the retinal nerve fiber layer due to loss of 
retinal ganglion cells, and specific pathogoonionic changes 
in visual fields. Elevated intraocular pressure (lOP) is a very 
important risk factor for the development of most common 
forms of glaucoma (Sommer A, et al., "Relationship 
Between Intraocular Pressure and Primary Open Angle 
Glaucoma Among White and Black Amcricans,"A,rh, Oph-
ihalniof, 109:1090-1095 (1991)). 

[0004] A family history of glaucoma also is an important 
risk factor for the development of glaucoma It appears that 
a significant portion of glaucoma is inherited (or at least the 
risk for developing glaucoma is inherited) although it is 
often difficult to establish clear inheritance patterns for most 
of the glaucomas because of the disease onset late in life and 
the slowly progressive clinical manifestations of the disease. 
Despite these problems, a number of families with heritable 
forms of glaucoma have been identified and these families 
have been used to map a variety of glaucoma genes (Shef-
field, et al., "Genetic linkage of Familial Open Angle 
Glaucoma to Chromosome lq2l-q31,’ Nature Generics, 
4:47-50 (1993); Sarfarazi, et aL, "Assignment of a Locus 
(GLC3A) for Primary Congenital Glaucoma (1luphthalmos) 
to 2p21 and Evidence for Genetic Heterogeneity,"Genondc 
30:171-177 (1995); Akarsu, et aL, "A Second Locus 
(GL(.’3H) for Primary Congenital Glaucoma (I!uphthalmos) 
Maps to the 11)36 Region,"Human Molecular Genetics, 
5(8):1199-1.203 (1996); Stoilova, ci al., "Localization of a 
Locus (GLCII3) for Adult -Onset Primary Open Angle Glau-
coma to the 2cen-q13 Region,"Genomics, 36:142-150 
(1996); Wirtz, ct aL, "Mapping a Gene for Adult -Onset 
Primary Open-Angle Glaucoma to Chromosome 3q,"Am. J. 
JIn,n. Gene!., 60:296-304 (1997); Andersen, ci al., "A Gene 
Responsible for the Pigment Dispersion Syndrome Maps to 
Chromosome 7q35-q36," Arch. Ophthahnol., 115:384-388 
(1997). The first glaucoma gene mapped (GLCIA) was in a 
large family with autosumal doininant inherited juvenile 
glaucoma (JO). This disease is characterized by an early 
disease onset (at the age of late teens to early 20s), relatively 
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high lOPs, and general resistance to conventional pharina-
cological lOP lowering therapy. The GLCIA gene was 
mapped by positional cloning and linkage analysis to chro-
mosome 1q22-q25 (Sheffield ci al, Id., and a number of other 
groups have confirmed the lq location of this juvenile 
glaucoma gene (Richards, ci al., "Mapping of a Gene for 
Autosomal Dominant Juvenile-Onset Open-Angle Glau-
coma to Chromosome lq,"Am. J. I/nut. Genet., 54:62-70 
(1994); Moris.sette, et al, "A Common Gene for Juvenile 
and Adult-Onset Primary Open -Angle (/rlaucomas Confined 
on Chromosome :lq,"A,n. .1. I/urn. Gene!., 56:1431-1442 
(1995); Wiggs, et al, "Genetic linkage ofAutosowal Domi-
nant Juvenile Glaucoma to .lq2l-q31 in Three Affected 
Pedigrees,"Genomics, 21:299-303 (1994); Meyer, ci al., 
"Age-Dependent Penetrance and Mapping of the Locus for 
Juvenile and Early-Onset Open -Angle Glaucoma on Chro-
mosome lq (GLC1A) in a French Family,"Hum. Gene!., 
98:567-571 (1996); Graff, et al., "Confirmation of Linkage 
to lq2l-31 ilia Danish Autosomal Dominant Juvenile-Onset 
Glaucoma Family and Evidence of Genetic I heterogeneity, 
"I-lu,,,.. Genet., 96:285-289 (1995). Glaucoma due to the 
(ilC IA gene is hereinafter referred to as 01 ,Cl A glaucoma 
or .1 q glaucoma. 

[0005] The GI.C1A gene was identified as encoding a 57 
kD protein expressed in the trabecular meshwork (’I’M) 
(Stone, et al., "Identification of a Gene That Causes Primary 
Open Angle Glaucoma,"Science, 275:668-670 (1997). The 
expression of the GE .Cl A gene, and the encoded I’M protein, 
is up-regulated by gbucocorticoids (Polansky, ci al., "In Vitro 
Correlates of Glucocorticoid Effects on Intraocular Pressure, 
"Giauco,na Update IV (1991 ); and Polansky, ci al, "Cellular 
Pharmacology and Molecular Biology of the Trabecular 
Meshwork inducible Gluc)corticoid Response Gene Pro-
duct ,"Ophtha lmologica, 211:126-139 (1997). This I’M pro-
tein is also known as TIGR (trabecular meshwork inducible 
glucocorticoid response) (Polansky, Id.). The glucocorti-
coid-induction of this ’I’M protein has been suggested to be 
involved in the generation of glucocorticoid-inducecl ocular 
hypertension and glaucoma (Polansky, Id). 

[0006] The GI.C1A gene is expressed in other ocular 
tissues such as the ciliary epithelium (Ortego, Ct al., "Clon-
ing and Characterization of Subtracted cDNAs frorn a 
Human Ciliary Body Library Encoding TIGR, a Protein 
Involved in Juvenile Open Angle Glaucoma with Homology 
to Myosin and Olb’actomedio,"liilS Letters, 413:349-353 
(1997) and the retina (Kubota, ci al, "A Novel Myosin-like 
Protein (Myocilin) Expressed in the Connecting Cilium of 
the Photoreceptor: Molecular Cloning, Tissue Expression, 
and Chromosomal Mapping,"Genonzics, 41:360-369 (1997). 
The gene is referred to by several names including (.CIA 
(Sheffield, supra; Suoden, ci al., "Fine Mapping of the 
Autosomal Dominant Juvenile Opel) Angle Glaucoma 
(GL(_lA) Region and Evaluation of Candidate Genes,’Ge-

norne Research, 

6:862-869(1996); Stone, ci al, supra, TIGR 
(Polansky supra; Ortego, supra, and inyoeilin (Kubota, 
supra). Mutations mGI .CIA are not only responsible for 
juvenile glaucoma, but also a significant subset of adult 
onset primary open angle glaucoma (Stone, et al., supra); 
Adam, et al., "Recurrent Mutations in a Single Exon Encod-
ing the Evolutionarily Conserved Olfactoniedin-Homology 
Domain of TIGR in Familial Open-Angle Glaucoma,"llu-
man Moleu1ar Genetics, 6(12):2091-2097 (1997). The li 
glaucoma gene (G1ClA) is the subject of Nguyen, et al., 
US. Pat. No 5,606,043, issued Feb. 25, 1997-997
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[0007] Ocular inflammation is a condition which generally 
affects the patient with scratchiness, itchiness and/or red eye 
Ocular inflammation can he initiated by various insults. For 
example, ocular inflammation can  result from allergic 
response to various allergens, trauma to the eye, dry eye and 
surgical complications. Various anti-inflammatory therapies 
are currently known for the treatment of inflammation, 
including the topical administration of non-steroidal anti-
inflammatory agents such as diclofenac for ophthalmic 
inflammation. A number of these therapies, from aspirin to 
the recently commercialized COX 11 inhibitors, celocoxib 
and refrcoxib, are believed to involve, at least in part, 
inhibition of prostaglandin synthesis In addition to the 
treattnent of inflammation, several patent applications have 
disclosed the use of non-steroidal cyclooxygenase inhibitors 
to treat intraocular pressure (WO 95/17178) through the 
action of the compounds on trahecular meshwork cells (WO 
96/40103 and WO 96/40102). At least some of the beneficial 
effects of the non-steroidal cyclooxygcnase inhibitors are 
attributed to the inhibition of the expression of myocilin (or 
n(;R) which is the gene product of (1LC1A. 

[0008] It is known that trabecular meshwork cells have 
glucocorticoid receptors and that glucocorticoid binding 
with these receptors causes a change in trahecular meshwork 
cell gene expression. Known manifestations of this change 
include a reorganization of the cytoskeleton (Wilson, et al., 
"Dexanjetbasone Induced Ultrastructural Changes in Cul-
tured Human Trahecu lar Meshwork Cells, Cur Fye Res., 

2:783-793 (1993), and Clark, et al., "Glucocorticoid-In-
duceci Formation of Cross-Linked Actin Networks in Cul-
tured Human Traheeular Meshwork Cells,"Invest. Op/i/hal-
tool. Vis. Sci., 35:281-294 (1994)) and increased deposition 
of the cxtracellular matrix material in trahccular ineshwork 
cells. As a result, the trahecular meshwork becomes 
"clogged" and unable to perform one of its most critical 
functions, that is, serving as a gateway for aqueous humor 
flow from the anterior chamber of the eye. When the 
aqueous humor flow out of the eye via the trahecular 
meshwork is diminished, the intraocular pressure of the eye 
rises. If this state of elevated intraocular pressure (101’) is 
maintained or frequently occurs, the optic nerve head can he 
damaged resulting in the loss of visual field. Loss of visual 
field is the hallmark symptom associated with glaucoma. 

[(N)09] Prostaglandins, which are metabolite derivatives of 
arachidonic acid, have recently been pursued for possible 
efficacy in treating glaucoma and lowering lOP. The arachi-
donic acid cascade is initiated by the conversion of arachi-
donic acid to prnsiaglandin (i2 and subsequent conversion to 
prostaglandin H Other naturally occurring prostaglandins 
are derivatives of prostaglandin 112. A number of different 
types of Prostaglandins have been discovered including A, 
B, D, E, F and I-Series Prostaglandins, Of interest in the 
present invention are combinations of compounds which 
exhibit lOP lowering mechanisms similar to that of PG1,, 
formula (I): 

(I) 

OTT 

HO 
(iII 

2 
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[0010] The relationship between receptor activation by 
P(iF, and lOP lowering is not well understood. It is 
believed that PP receptor activation by PGF.,,, leads to 
increased outflow of aqueous humor. Regardless of mecha-
nism, PGF,, and analogs have been shown to lower LOP 
(Giuffre, The Effects of Pros/a glandin I,, the Hutnan Lye, 
Gruefe’s Archive Ophthalmology, volume 222, pages 139-
141 (1985); and Kerstetter et al., Prostaglandin. F,,-i-
Isopropylester Lowers Jnlraocular Pressure Without 
Decreasing Aqueous humor Flow. American ,Journal of 
Ophthalmology, volume 105, pages 30-34 (1988)). Thus, it 
has been of interest in the field to develop synthetic PGF2, 
analogs with lOP lowering efficacy-fficacy

[0011][0011] Synthetic PGF,-type analogs have been pursued 
in the art (Graefe’s Archive Ophthalmology, volume 229, 
pages 411-413 (1991)). though PGF2_type molecules 
lower TOP, these types of molecules have also been associ-
ated with undesirable side effects resulting frorn topical 
ophthalmic dosing Such effects include an initial increase in 
lOP, breakdown of the blood aqueous harrier and conjunc-
tival hyperemia (Aim, The Potential ri/ Pros/a glandin 
Derivatives in Glaucoma Therapy, Current Opinion in Oph-
tha/ino/ogy, volume 4, No. 11, pages 44-50 (.1993)). The 
binding of PGF analogs with the PP receptor may lead to 
lOP lowering effects, but with fewer or diminished side 
effects compared to those elicited by the above mentioned 
PGF2,,-type analogs. 

[0012] Attempts have been made by Stjcrnschantz et al. 
(U.S. Pat. No. 5,422,368). Woodward et al., (US. Pat. No 
5,093,329), Chan et al. (WO 92/08465) and Ucno et al. (U.S. 
Pat. No. 5,151,444) to use structural analogs and derivatives 
of Prostaglandins to reduce selectively or to eliminate alto.-
gether the side effects while maintaining the lOP-lowering 
effect. The contents of the foregoing U.S. patents are by this 
reference incorporated herein. Commonly assigned US. Pat. 
Nos. 5,510,383; 5,627,209; 5,665,773; 5,721,273; 5,698, 
733; 5,807,892; 5,814,660; 5,566,602; 5,994,397; 6,025, 
392; and 6,169,111; and 6,172,109 are also by this reference 
incorporated herein. 

[0013] Even such modified Prostaglandins, however, still 
often exhibit undesirable side effects. Lata noprost, for 
example (commercially available from Pharniaci a, Inc.) is 
generally riot excessively hyperemic, but it is known to 
cause indial hyperpigmentation, as well as darkening of the 
eyelids and lashes in sonic patients (secondary side effects) 
Clark, "Current trends in antiglaueoma the rapy,"Em.erging 
Drugs, 4:333-353 (1999). There remains a need, therefore, 
for a relatively side effect free prostaglandin-hasec! therapy. 

[0014] Use of the non-steroidal anti-inflammatory agents 
diclofenac sodium and fluorornetholooc in concurrent 
administration with the prostaglandin analog, latanoprost 
has been suggested to reduce the amount of flare and cystoid 
macular edema associated with the use of the prostaglandin 
analog in glaucoma therapy. Miyake ci al., "l.atanopnost 
accelerates disruption of blood-aqueous harrier and the 
incidence of angiographic cystoid macular edema in early 
postoperative pseudophakis,"Ande Op/it/il. 117(1 ):34-40 
(1999). Commonly assigned U.S. [’at Nos. 5,607,966; 
5,730,564; and 5,607,966, which are by this reference incor-
porated herein, disclose oon-steroidal anti-inflammatory 
agents useful in the treatment of ocular inflammation- 
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SUMMARY 01 THE INVENTION 

[0015] Certain non-steroidal cyclooxygenase inhibitors 
and their pharmaceutical formulations are useful for treating 
GLCJ. A glaucoma. The invention is also directed to methods 
for controlling ULC1A glaucoma using the non-steroidal 
cyclooxygenase inhibitors. A further aspect of the invention 
lies in the discovery that these non-steroidal anti-inflarnma-
tory agents and other prostaglandin synthesis inhibitors may 
be used in combination with prostaglandin analogs to treat 
glaucoma with reduced side effects. 

BRIEF DESCRIPTION OF DRAWINGS 

[0016] FIG. I shows nepafenac concentrations in ocular 
tissues of rabbits following a single topical dose 

[0017] FIG. 2 shows the nepafenac concentration calcu-
lated from the data in FIG. 1. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0018] Agents which alter the expression of GI CiA in the 
glaucomatous eye are expected to lower lOP and thereby 
prevent or inhibit the glaucomatous optic neuropathy which 
is being driven by elevated Ii)P Glucocorticoids upregulate 
GLCIA expression in the TM of certain individuals. There 
have been several reports of elevated levels of the natural 
glucocorticoid cortisol in the aqueous humor and plasma of 
glaucoma patients (Schwartz, et al., supra; Rozsival, et a1, 
supra. In addition, certain mutations in GLCl A may alter the 
expression of ULC1A in the ’I’M tissue of lq glaucoma 
patients. Unexpectedly, it has been discovered that certain 
non-steroidal cyclooxygenase inhibitors inhibit the expres-
sion of OLCIA in cultured human ’I’M cells and lower 
elevated 101-’ in certain animal models of ocular hyperten-
sion. The non-steroidal cyclooxygenase inhibitors act to 
prevent the expression of 01 .CIA and the subsequent devel-
opment of ocular hypertension. While hound by no theories, 
it is postulated that the secondary side effects of prostag-
landin therapy and especially POE-type prostaglandin 
therapy, may be attributable to prostaglandin induced pros-
taglandin synthesis in the eye. The 101’ lowering effect of the 
prostaglandin analogs, however, is believed to result from a 
direct effect on the target tissue. Thus, in addition to reduc-
ing inflammation (flare and cystoid macular edema), pros-
taglandin synthesis inhibitors, such as the non -steroidal 
anti-inflammatory agents described herein (whether directly 
or through an incorporated reference), 

will ameliorate the 
undesirable secondary side effects associated with prostag-
landin therapy for the treatment of glaucoma, without sig-
nificantly interfering with the desired lOP lowering. 

[0019] The present invention is directed, therefore, to 
methods of treating glaucoma, comprising concurrent or 
combined administration of therapeutically effective 
amounts of a prostaglandin analog and a prostaglandin 
synthesis inhibitor- The preferred methods of the present 
invention comprise one or more prostaglandin analogs in 
combination with one or more prostaglandin synthesis 
inhibitors. Preferred among the prostaglandin analogs are 
the F-type prostaglandin analogs. Preferred among the pros-
taglandin synthesis inhibitors are the non-steroidal anti-
inflammatory agents, especially those which inhibit PGF. 
synthesis. It will he appreciated, however, that any lOP 
lowering effective prostaglandin in combination with any 
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prostaglandin synthesis inhibitor for the treatment of glau-
coma is within the scope of the present invention. 

[0020] Many non-steroidal cyclooxygenase inhibitors do 
not readily penetrate the cornea upon topical administration 
and, therefore, do not reach therapeutic concentrations in the 
target tissue, whether that be the trahecular meshwork, 
iridial melanocytes, or sortie other tissue. 

[0021] A series of compounds disclosed in commonly 
assigned US Pat. No. 5,475,034, which showed no signifi-
cant non-steroidal anti-inflammatory activity in vitro, 
exhibit superior corneal penetration leading to improved 
ocular bioavoilability. The estimated concentration within 
the anterior chamber following topical ocular administration 
of 0.3% nepafenac to rabbits is 24 pM (see FIGS. I and 2). 
This concentration, achieved using a simple formulation 
without penetration enhancers, is in excess of the parent 
compounds’ COX I and COX II lC. This enhanced 
bioavailability provides a significant advantage and is unex-
pected over other non-steroidal anti-inflammatory drugs as 
well as amide derivatives of non -steroidal anti-inflarnmrtatory 
drugs. The compounds disclosed in the ’034 patent, the 
contents of which are incorporated herein by reference, are 
ester and amide derivatives of 3-heiizoylphenylacetic acid. 

[0022] The compounds set firth in the 034 patent have 
the following structure: 

EM 

[0023] Rll, Ci,, (iio)branched alkyl, CF, SR" 

[0024] Y0R’, NR"R’ 

[0025] R=H (except when YoR), C1]() (un)hranched 
alkyl, (un)substituted (substitution as defined by X 
below), (un)substituted heterocycle (substitution as 
defined by X below),  

[0026] n2-6 

[00271 n�i-h 

[0028] Z=nothing, 0, (’=0, OC(=0), =O)O, 
C(=O)NR3, NRmC(_O), S(0),,2, (ThOR3, NR-’ 

[0029] n0-2 

[0030] R3H, C1-6 (un)branched alkyl, (on)suhstitutecl 
aryl (substitution as definer! by X below), (un)substi-
tuied heterocycle (substitution as defined by X below) 

[0031] AF-I, OH, optionally (un)substituted aryl (sub-
stitution as defined by X below), (an)substituted lie!-
erocycle (substitution as defined by X below), 
�CH),,OR3 
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[00321 R"=ll, OH, OR’ 

[0033] X and .X’ independentlyH, F, Cl, Br, I, OR’, CN, 
Oil, S(( ),2R’, CF, Rn, NO, 

[0034] RC15 (un)branched alkyl 

[0035] m0-3 

[0036] m’0-5 

[0037] WC),H 

[0038] Preferred compounds for use as a prostaglandin 
synthesis inhibitor in the pharmaceutical compositions or 
methods of the present invention are those of Formula II 
wherein: 

[0039] RI-I, C alkyl 

[0040] Y=NR’R" 

[0041] R=II, C (un)branched alkyl, �(CII,). 
Z(C117)n,A 

[0042] Z’soothing, 0, CHOW, MR3 

[0043] RH 

[0044] A11, OH, (un)substituted aryl (substitution as 
defined by X below) 

[0045] X and X’ iriclependentlyI I, F, Cl, Br, UN, Up3, 
OR’, SW, W 

[0046] R"=Il 

[0047] R4C1,1 (un)branched alkyl 

[0048] m=0-2 

[0049] in’0-2 

[0050] W=lI 

[0051] n24 

[0052] n’0-3 

[0053] The most preferred compounds for use as a pros-
taglandin synthesis inhibitor in the compositions or method.-, 
of the present invention are 2-Amino-3-(4-fiuorobenzoyl)-
phenylacetamicle; 2-Amino-3-henzoyl-phenylacetam dc 
(nepafenac); and 2-Arnino-3-(4-chlorohenzoyl)-plienylac-
etamide. 

[0054] For the preferred compound, nepafenac, WH, 
RlI, YNH.,, X’T1, XH, in3, and m’5. 

[0055] The, F-type prostaglandin analogs of the present 
invention arc prostaglandin FP receptor agonists of the 
lollowirig formula (Ill): 

[0056] wherein: 

[0057] X is CII, or 0; 

[0058] Y is H and 011 or 0; 
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[0059] M1 is H, C1 straight -chain or branched 
alkyl; Cl_I 2 straight chain or branched acyl; (T 
cycloalkyl; a cationic salt moiety; or an acceptable 
amine moiety; 

[0060] M. and M3 are TI or taken together are (=O),-
,and

=0);and
 

[0061] M4 is C3 alkyl or 

-q, 

and 

[0062] Z is H, Cl or UP:3; 

[0063] provided that when M. and M3 taken together 
are (=0), then M3 cannot be C,-,- straight chain or 
branched acyl; and when M7 arid M3 are H, then M1 
cannot he a salt or an amine. 

[0064] The following are preferred prostaglandin analogs 
of formula (10): latanoprost, travoprost, bimatoprost, and 
UFO-21, as well as, cloprostenol, tluprostenol, 13,14 dihy-
dro-cloprnstenol and 13, I 4-dihydrofluprostenol and their 
isopropyl esters and salts. Also preferred is isopropyl 
[2R(1E,3R),3S(4Z),4R]-7-[Tctrahydro-2-[4-(3-(,hlorophe-
noxy)-3-hydroxy- I -hu tenyl]-4-hydroxy-3-furanyl J-4-hep-
tenoate. The most preferred prostaglandin analogs of the 
present invention are latanoprost, travoprost, and bimato-
prost. 

[0065] The prostaglandin analogs of the present invention 
are known and are either commercially available (Cayman 
Chemical, Ann Arbor, Michigan) or may he prepaic&l by 
known methods to those skilled in the art. Some of the 
FP-agonists of the present invention are disclosed in Euro-
pean Patent Publication No. 0 639 563 A2, which is incor-
porated herein by reference to the extent that it discloses 
methods of synthesizing or obtaining prostaglandin analogs 
of the present invention 

[0066] ’[lie prostaglandin analogs and prostaglandin syn-
thesis inhibitors of the present invention may he formulated 
in various pharmaceutical compositions for administering to 
humans and other mammals as a treatment of glaucoma or 
ocular hypertension. As used herein, the term "pharmaceu-
tically effective amount" refers to that amount of a prostag-
landin analog which lowers TOP when administered to a 
patient, or that amount of a prostaglandin synthesis inhibitor 
which reduces secondary side effects of prostaglandin 
therapy when administered in conjunction with such 
therapy. ’l’he preferred route of administration is topical. ’l’he 
compounds of the present invention can be administered as 
solutions, suspensions, or emulsions (dispersions) in an 
ophthalmieally acceptable vehicle. As used herein, the term 
"ophthalmically acceptable vehicle" refers to any substance 
or combination of substances which are isul-reactive with 
the compounds and suitable for administration to a patient 
Solubilizers and stabilizers are deemed to he non-reactive. 
Preferred are aqueous vehicles suitable for topical applica-
tion to the patient’s eyes. 
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[0067] In forming compositions for topical administration, 
the prostaglandin analogs of the present invention are gen-
erally formulated as between about 0.00003 to about 0.5 
percent by weight (wt %) solutions and the prostaglandin 
synthesis inhibitors are generally formulated as between 
about 0.001 to about 1.0 percent by weight (wt %), both in 
water at a p11 between about 45 to about 80, preferably 
between about 5.0 and about 7.5. The prostaglandin com-
pounds are preferably formulated as between about 0.0005 
to about 003 wt % and, most preferably, between about 
0.001 and about 0.01 wt %. While the precise regimen is left 
to the discretion of the clinician, it is recommended that the 
resulting solution(s) be topically applied by placing one drop 
in each eye one or Iwo holes a day. 

[0068] Other ingredients which tnay he desirable to use in 
the ophthalmic preparations of the present invention include 
preservatives, co-solvents, and viscosity building agents. 

[0069] Antimicrobial Preservatives: 

[0070] Ophthalmic products are typically packaged in 
multidosc form. Preservatives are thus required to Prevent 
microbial contamination during use. Suitable preservatives 
include: benzalkonium chloride, thimerosal, chiorohutanol, 
methyl paraben, propyl parahen, phenylethyl alcohol, erie-
tate disodiun, sorbic acid, Onanier M, or other agents 
known to those skilled in the art. Such preservatives are 
typically employed at a level between about 0001% and 
about 1.017(., by weight. 

[00711] Co-Solvents: 

[0072] Prostaglandin analogs, and particularly ester 
derivatives thereof, typically have limited solubility in water 
and therefore may require a surfactant or other appropriate 
co-solvent in the composition. Such co-solvents include: 
Polysorbate 20, 60 and 80; Plurnnic [-68, F-84 and P-lOS; 
CREMOPIIOREfi El. (polyoxyl 35 castor oil); cyclodex-
trill; or other agents known to those skilled in the art. Such 
co-solvents are typically employed at a level between about 
0.01% and about 2% by weight. 

[0073] Viscosity Agents: 

[0074] Viscosity greater than that of simple aqueous solu-
tions may be desirable to increase ocular absorption of the 
active compound, to decrease variability in dispensing the 
formulations, to decrease physical separation of components 
of a suspension or emulsion of formulation and/or otherwise 
to improve the ophthalmic formulation. Such viscosity 
building agents include, for example, polyvinyl alcohol, 
polyvinyl pyrrolidone, methyl cellulose, hydroxy propyl 
methylcellu lose, hydroxyethyl cellulose, earboxymethyl 
cellulose, hydroxy propyl cellulose, chondroititi sulfate and 
salts thereof, hyaluroriic acid and salts thereof, and other 
agents known to those skilled in the art. Such agents arc 
typically employed at a level between about 0.0.1% and 
about 217e., by weight. 

[0075] ihu following examples are illustrative of formu-
lations which can be used according to the present invention, 
but are not limiting. "PC Synthesis Inhibitor" means one or 
more non-stcroid.atnti-inflammatory agents; described by 
the sti5iciure and definition set forth above. 

5 

EXAMPLE I 

[0076] 

Aug. 1, 2002 

Component Concentration (wt/vol %) 

Nepafemic 0. 
iravoprost 11,004 
NCO-40 0.’) 
Trornc!hamiae 0.12 
Boric acid 0.3 
Mannitol 4.0 
I)iaod jus, 111 Y1’A (eclectIc chrod! in) 0. I 
Benzal koniutn Chloride Solution 0.01 
HCI and/or NaOH q.s. to 0H 7.3-1.4 
Purified Water q.s. to 100% 

EXAMPLE 2 

[0077] 

Coniponcat Concentration (% w/w) 

Ncpa[’enac 
Latanoproat 0.01.15 
Carhopol 974F 11.5 
Sodium Cltloride 0.4 
MannIt.ol 2,4 
’lyloxapol 0.1 
EDTA 11.0.1 
l5cnzalkoi0um Chloride 0.01 
NaOH or HG1 q.s. to pH 7.5 
Water for injection q.o. to 1001,"c, 

EXAMPLE 3 

[0078] 

Component Concentration (’7) \v/W) 

Per synthesis Inhibitor 0. (M 0.5% 
lravoproat 0.00’! 5% 
Hydroxypropyl Methy!ceilclose  
Pol ysorbale 50 11.01 
Benzalkonium Chloride 0.0.1’....5% excess 
L)isodiuni liD’t’A ().01 
Disodium LD’t’A 
rshask ,Sctirini Pbosphate q.s. 290-31111 (bar/Kg 
1)1) adjustment with NaOH and/or 110 ph 4.2--7.4 
Water p.s. to  

’0079] 

EXAMPLE 4 

Corriponcat C1’o lice ntrrrtioit (Si w/w) 

I PG Synthesis tnt ibitor 0(11-0.5% 
It l..acttboprost 0.0051111 

jf h’olysorhate SO 5.01% 
Bennalkonment Chloride 0.01% – ((1% excess 

Ge 
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EXAMPLE t 
-continued [0083] 

Component Co neeniraLion (% w/w) 

’I)isodium EDTA 0.11/0 

Ponobasic Sodium Phosphate 0.035 component (_’oCccntration (Pt’ w/w) 
/ 

Dibasic Sodium Phosphate 0.1% 
odium Chloride p.s. 290-300 Onm/Kg PCi Synthesis Inhibitor 0.01-0.5 

pil adusftnent. with NaUll and/or FTC] p11 4.2-1.4 Travoprost 0.0114 
Water q.s. to 100% l’olysorhate 80 11.111 

Beezalkonium Chloride 0.01 a 101"i, excess 
Disodiuiri I.tLYIA 0.1 
Monohasic Sodium Phosphate 0.03 

EXAMPLE Dibasic Sodium Phosphate (Ii. 
Sodium Chloride q.s. 290-300 (tam/Kg 

p!I adjuslniciit with NaOH and/or H(.’l pf I 4.2-7.4 
[0080] Water q.s. to 1111% 

[004] The invention has been described by reference to 
Cornponcr)L Concentration (wt/vol certain preferred embodiments, however, it should he under-
Nepalenac 11.1 stood that it may be embodied in other specific forms or 
ilimatOprost 0.03 variations thereof without departing from its spirit or essert-
NCO-40 0.1 tial characteristics. The embodiments described above are 
I’roittethranine 0.12 therefore considered to he illustrative in all respects and not 
Boric: acid 
Mannitol 

0.3 
4.6 

.  

restrictive, the scope of the invention being indicated by the 
ilisodicicu EDTA (edetate disodium) 0.1 appended claims rather than by the foregoing description. 
Iicnzalkonieni Chloride Solution 0.01 
IICI and/or NaOH (I.e. to pIt 7.3-7.4 

Wi. claim: Purified Water p.s. to 1007o 
1. A method of treating glaucoma, comprising adminis-

tering to an affected eye a combination of an intraocular 
pressure lowering effective amount of a prostaglandin l"P 

EXAMPLE 6 receptor agonist, and a prostaglandin synthesis inhibiting 
cliective amount of a prostaglandin synthesis inhibitor other 

N)81] than diclofenne or fluorornetholone. 
2. The method of claim 2, wherein the prostaglandin 

synthesis inhibitor is a non-steroidal anti-inflammatory 
Component CottcrnLralion (% w/w) agent having the following formula: 

Nepafenac 0.1 
Irrivoprosr 0.1)04 
Carbopot 974P 0.5 
Sodium Chloride 

. 

11,4 
Mannitot 2.4 
lytoxapol 0.1 
EDTA 0.01 
Benzalkonium Chloride (tilt 
NaOFI or HCl p.s. to p11 7.5 
Water for injcctiori ps to 100% 

EXAMPLE 7 

[0082] 

Component Concentration (% w/w) 

P0 Synthesis Inhibitor 0.01-0.5 
Biniatoprost 0.03 
itydroxypropyl Methylcelltilonc 1.5 
l’olysorhate 80 0.01 
Eetizrcl koniuni Chloride 0.111 + 51y) excess 
I)inoditnn EDTA 0.01 
Disodium L(DTA 11.2 
Dibasic Sodium Phosphate p.s. 290-300 Oem/Kg 
pH adjustment with NaOH and/or TIC] pII 4.2 7.4 
Water p.s. to 100% 

R’H, C14 (un)branched alkyl, Cl-3, SR" 

YOR’, NR’R’ 

RII (except when YOR’), C1 (un)hranehcd alkyl, 
(un)substitutcd (substitution as defined by X below), 
(u.n)suhstituted heterocycle (substitution as defined by 
X below), -(CI12)5Z(CHA 

nn2-6 

n=i-6 

Z=nothing, C), (’=0, 0C-==0), C((I))01 (’(n0)NR3, 

NR3C(m=0), S((I)),2, (’110R3, NR’  

n2=o2 
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R311, (un)hranched alkyl, (un)suhsiitutcd aryl (sub- 3. The method of claim 2, wherein the prostaglandin IT 
stitution as defined by X below), (un)substitutcd het- receptor agonist is selected from the group consisting of 

erocycic (substitution as defined by X below) latanoprost, travoprost, bimatoprost, unoprostonc isopropyl, 
and [2R(l L 3R) 3S(4Z) 4R]-7-[Tctrahydro-2-[/l-(3-chlo-

AH, OTT, optionally (u n)substitutcd aryl (suhsitution as rophcnoxy)-3-hydroxy-1 _buienyl]_4_liydroxy_3_furanyl]_4_ 
defined by X below), (un)substituted heterocycle (sub- heptenoatc, and wherein the prostaglandin synthesis inhibi-
stitution as defined by X below), �(LH2)OR tor is selected from the group consisting of: 2-Amino-3-(4-

R’E-1 Oil, OR’ iTuorohenzoyl)-phenylacciamide; 2-Arnino-3-benzoyl-
phenylacetamide (nepafenac); and 2-Amino-3-(4-

X and X independently=ll, F, Cl, Br, I, OR’, CN, 011, clilorohenoyl)-phenylacetarnide. 
S(0)R4, CF., W, NO 4. A topical ophthalmic 

pressu 
composition comprisin an 

-, intraocular re mwirinc effective amimot of a nrnsiai-
R C](, (uri)branched alkyl landin I-’!’ receptor agonist selected from the croon cnnsiaL-

ing..qfjafiiho rost, travoprost’Trid bimatoprosL a 
landin synthesis inhibitictive amount of oepafenac; 

rn’=O-S and an opht1iliiiiai1y acceptable vtbiIº therefore. 

W(), 11. * * - 
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STORAGE-STABLE PROSTAGLANDIN COMPOSITIONS 

The present invention relates generally to prostaglandin compositions. In 

particular, the present invention relates to storage stable, pharmaceutical compositions 

containing prostaglandins and surfactants. As used herein, the term "prostaglandin" or 

"PG" shall refer to prostaglandins and derivatives and analogues thereof including 

pharmaceutically acceptable salts and esters, except as otherwise indicated by context. 

Prostaglandins have notoriously low water solubility, and are generally unstable. 

Attempts have been made to solubilize and stabilize various prostaglandins by 

to complexing them with different cyclodextrins. See, for example: EP 330 511 A2 (Ueno 

et al.) and EP 435 682 A2 (Wheeler). These attempts have met with varying success. 

Surfactants and/or solubilizers have been used with other types of drugs having 

low water solubility. However, the addition of surfactants and/or solubilizers may 

enhance or adversely affect the chemical stability of drug compounds. See Suifactant 

15 Systems, Their Chemistry, Pharmacy, and Biology, (eds. Attwood et al.), Chapman and 

Hall, New York, 1983, Ch. ii, particularly pp. 698 - 714. 

0 
The use of non-ionic surfactants, such as polyethoxylated castor oils, as 

solubilizing agents is known. See, for example, US 4,960,799 (Nagy). 

The use of non-ionic surfactants such as polyethoxylated castor oils in stable 

20 emulsions is also known. US 4,075,333 (Josse) discloses stable, intravenous emulsion 

formulations of vitamins. El-Sayed et al., mt. J. Pharm., 13:303-12 (1983) discloses stable 

oil-in-water emulsions of an antineoplastic drug. US 5,185,372 (Ushio et al.) discloses 

topically administrable ophthalmic formulations of vitamin A which are stable 

preparations in which a non-ionic surfactant is used to form an emulsion of vitamin A 

2.5 in an aqueous medium. 

-1-
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What is needed is a commercially viable, storage-stable prostaglandin 

composition. 

The present invention is directed to the use of polyethoxylated castor oils in 

pharmaceutical compositions containing prostaglandins. It has now been unexpectedly 

� discovered that the use of such polyethoxylated castor oils in such compositions 

enhances the chemical stability of prostaglandins in pharmaceutical compositions. The 

compositions of the present invention can be administered to the body in a variety of 

ways. When topically applied to the eye, the compositions of the present invention 

provide both initial and continual comfort. 

Fig. 1 shows the stabilizing effect at different concentrations of a polyethoxylated 

castor oil in a preserved prostaglandin formulation at pH 5.0. 

1.5 Fig. 2 compares the stabilizing effect of different surfactants in a preserved 

0 prostaglandin formulation at pH 5.0. 

Fig. 3 compares the stabilizing effect of different surfactants in a preserved 

prostaglandin formulation at pH 7.4. 

20 Prostaglandin esters are difficult to formulate in storage-stable solutions as they 

tend to be hydrolytically unstable. In some instances, the parent acids of some 

prostaglandin esters are also unstable. The pharmaceutical compositions of the present 

invention, however, are storage stable. These compositions contain a prostaglandin and 

a stability-enhancing amount of a polyethoxylated castor oil. 

-2-
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The polyethoxylated castor oils useful in the compositions of the present 

invention are commercially available, and include those classified as PEG-2 to PEG-200 

castor oils, as well as those classified as PEG-5 to PEG-200 hydrogenated castor oils. 

Such polyethoxylated castor oils include those manufactured by Rhone-Poulenc 

(Cranbury, New Jersey) under the Alkamuls brand, and those manufactured by BASF 

(Parsippany, New Jersey) under the Cremophor brand. It is preferred to use the 

polyethoxylated castor oils classified as PEG-15 to PEG-50 castor oils and more 

preferred to use PEG-30 to PEG-35 castor oils. It is most preferred to use those 

polyethoxylated castor oils known as Cremophor’ EL and Alkamuls’ EL-620. 

10 The terms ’prostaglandin" and ’PG" are generally used to describe a class of 

compounds which are analogues and derivatives of prostanoic acid (1): 

6 4 _.- 2 aXH 

1013
 

 

15 171 
11 12 14 �- 1 18 20 

(1) 

PGs may be further classified, for example, according to their 5-membered ring 
15 structure, using a letter designation: 

0 

Prostaglandins of the A series (PGA’s): 

-3-
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Prostaglandins of the B series (PGB’s): 

0 

SK\ - 
Prostaglandins of the C series (PGC’s) 

I 

Prostaglandins of the D series PGD’s): 0 

Prostaglandins of the F series (PGEs): 0 

PCT/US95/11086 
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N 

Prostaglandins of the F series PGFTs: HO 

S 
N 

Prostaglandins of the J series (PGfs): 0 

PCT(US95117086 

PG’s may be further classified based on the number of unsaturated bonds on the 

side chain: 

PG1’s (13,14-unsaturated) -

9 4 2 OMA

13,14-unsaturated)...-2aXI-I

 (alpha-cha,n) 

PM 
1013

 

/ 
1 

i ?S 17 Is(oneqa- chain) 
20 

CH 

PG2’s (13,14- and 5,6- unsaturated): 

(al pha- chal n) 

13 
17 19 

( OITł- chai n) 
14 is 20 

01 

-5-
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PG31s (13,14- 5,6- and 17,18- unsaturated): 

8 6 5 -. 3 i 
(al pha-chai fi) 

P: io,/ 
\j ,i3 17 lB 20 

11 - iz’- 14 16 -_- (orrega-chai n) 19 

cii 

The prostaglandins which may be utilized in the present invention include all 

pharmaceutically acceptable prostaglandins, their derivatives and analogues, and their 

pharmaceutically acceptable esters and salts. Such prostaglandins include the natural 

compounds: PGE1, PGE2, PGE3, PGF1a, PGF241, PGF, PGD2 and PGI2 

(prostacyclin), as well as analogues and derivatives of these compounds which have 

similar biological activities of either greater or lesser potencies. Analogues of the natural 

prostaglandins include but are not limited to: alkyl substitutions (e.g., 15-methyl or 

16,16-dimethyl), which confer enhanced or sustained potency by reducing biological 

to metabolism or alter selectivity of action; saturation (e.g., 13,14-dihydro) or unsaturation 

(e.g., 2,3-didebydro, 13,14-didehydro), which confer sustained potency by reducing 

� biological metabolism or alter selectivity of action; deletions or replacements (e.g., 11-

deoxy, 9-deoxo-9-methylene), chioro (or halogen) for oxygen (e.g., 9.chloro), oxygen 

for carbon (e.g., 3-oxa), lower alkyl for oxygen (e.g., 9-methyl), hydrogen for oxygen 

(e.g., 1-CH20H,1-CH2OAcy1) which enhance chemical stability and/or selectivity of 

action; andCal-chain modifications (e.g., 18, 19,20-trinor-17-phenyl, 17,18, 19,20-tetranor- 16-

phenoxy), which enhance selectivity of action and reduce biological metabolism. 

Derivatives of these prostaglandins include all pharmaceutically acceptable salts and 

esters, which may be attached to the 1 -carboxyl group or any of the hydroxyl groups of 

20 the prostaglandin by use of the corresponding alcohol or organic acid reagent, as 

appropriate. It should be understood that the terms "analogues" and "derivatives" 

include compounds which exhibit functional and physical responses similar to those of 

prostaglandins per se. 
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Specific examples of prostaglandins which are useful in the present invention 

include the following compounds: 

Compound 

1. 

No 

(5Z)-(9R, 1 1R,1 5R)-9-cbloro-1 5-cyclohexyl-1 1,1 5-dihydroxy-3-oxa-

16,17,18, 19,20-pentanor-5-prostenoic acid; 

2. (52)-(9R , 1 1R, 1 5R)-9-chloro-1 5-cyclohexyl-1 1,1 5-dihydroxy-3-oxa-

16,17,18, 19,20-pentanor-5-prostenoic acid isopropyl ester; 

3. (57)-(9R, 1 1R, 15R)-9-chloro- 1 5-cyclohexyl-1 1,1 5-dihydroxy-3-oxa-

16,17,18,19,20-pentanor-5-prostenoic acid t-butyl ester; 

4. (52)-(9S, 1 1R, 15R)-15-cyclohexyl-3-oxa-9, 11,1 5-trihydroxy-16, 17,18,19,20-

pentanor-5-prostenoic acid isopropyl ester; 

5. (52)-(9R, 1 1R, 1 53)-9-chloro-15-cyclohexyl-1 1,1 5-dihydroxy-3-oxa-

16,17,18,1 9,20-pentanor-5-prostenoic acid isopropyl ester; 

6. (5Z)-(9R,11R,15R)-9-chloro-15-cyclohexyl-11,15-dihydroxy-3-oxa-

is 16,17,18, 19,20-pentanor-5-prostenoic acid amide; 

7. (52)-(9R,1 1R,15R)-9-chloro-1 5-cyclohexyl- 11,1 5-dihydroxy-3-oxa-

16,17,18, 19,20-pentanor-5-prostenoic acid N,N-dimethylamide; 

8. (5Z)-(9R, 1 1R, 15R)-9-cbloro-1 5-cyclobexyl-1 1,1 5-dihydroxy-3-oxa-

16,17,18, 19,20-pentanor-5-prostenoic acid 1-methylcyclohexyl ester; 

. 

9. (5Z)-(9R, 1 1R, I 5R)-9-chloro-1 5-cyclohexyl-1 1 ,15-dihydroxy-3-oxa-

16,17,18, 19,20-pentanor-5-prostenoic acid 1-methylcyclopentyl ester; 

10. (52)-(9R, 1 1R, 15R)-9-chloro-1 5-cyclohexyl-1 1,1 5-dihydroxy-3-oxa-

16,17, 18,19,20-pentanor-5-prostenoic acid cyclopentyl ester; 

11. (52)-(9R, 1 1R,15R)-9-chloro-1 5-cycloliexyl-1 1, 15-dihydroxy-3-oxa-

25 16,17,18, 19,20-pentanor-5-prostenoic acid 2,2-dimethyipropyl ester; 

12. (52)-(9R, 1 1R, 15R)-9.chloro-15-cyclohexyl-1 1, 15-dihydroxy-3-oxa-

16,17,18, 19,20-pentanor-5-prostenoic acid adamantyl ester; 

13. (52)-(9R, 1 IR, 15R)-9-chloro-1 5-cyclobexyl-1 1,1 5-dihydroxy-3-oxa-

16,17,18, 19,20-pentanor-5-prostenoic acid 2,6-diisopropylphenyl ester; 

30 14. (52)-(9R, 1 IR, 1 5R)-9-chloro- 1 5-cyclohexyl-1 1, 15-dihydroxy-3-oxa-

16,17,18, 19,20-pentanor-5-prostenoic acid 2,6-dimethyiphenyl ester; 

-7-
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15. (5Z, 13L)-(9S, 11k, 15R)-3-oxa-9, 11, 15-trihydroxy- 1 6-(3-chlorophenoxy)-

17,18, 19,20-tetranor-5, 13-prostadienoic acid isopropyl ester; 

16. (52)-(9R, 1 1R, 1 5R)-9-cbloro-1 5-cyclohexyi-1 1-hydroxy-i 5-methoxy-3-oxa-

16,17,18, 19,20-pcntanor-5-prostenoic acid t-butyl ester; 

17. (52)-(9R, 11k ,1 5R)-1 5-cyclohexyl-3-oxa-9, 11,1 5-trihydroxy-1 6,17,18,19,20-

pentanor-5-prostenoic acid isopropyl ester; 

18. (5L)-(9R, 1 1R, 15R)-9-chloro- 15-cyclohexyl-1 1,1 5-dihydroxy.3-oxa-

16,17,18, 19,20-pentanor-5-prostenoic acid isopropyl ester; 

’ 19. (5Z)-(9R,1 1R)-9-chloro-1 5-cyclohexyl-1 1-hydroxy-3-oxa-15-oxo-

16,17,18, 19,20-pentanor-5-prostenoic acid tertbutyl ester; 

20. (52)-(9S, 1 1R, 15R)-3-oxa-1 7-phenyl-9, ii, 15-trihydroxy-1 8, 19,20-trinor-5-

prostenoic acid isopropyl ester; 

21. (5Z)-(9R,1 1R, 15R)-9-chloro-15-cyclohexyl-1-(dimethylamino)-3-oxa-

16,17,18, 19,20-pentanor-5-prostene-1 1, 15-dial; 

22. (5Z)-(9R, ilk, 15R)-9-chloro-15-cyclohexyl-1 1,15-dihydroxy-3-oxa-

16,17,18, 19,20-pentanor-5-prostenol; 

23. (9k, 1 IR, 15R)-9-chloro-1 5-cyclohexyl-1 1-hydroxy-3-thia-16,17, 18,19,20-

pentanor-13-prostynoic acid; 

24. Latanoprost (PhXA41); 

25. Cloprostenol isopropyl ester; 

26. (52)-(9S,1 1R, tSR)- I-decarboxy-1-(pivaloyloxy)meLhyl-9, 11, 15-trihydroxy-1 6 

[(3-cblorophenyl)oxy]-17, 18, 19,20-tetranor-5-prossenoic aci i; 

27. (52)-(9S, 1 1R, 1 5R)-1-decarboxy-1-(pivaloyloxy)metbyl-9, 11,1 5-trihydroxy-1 6-

[(3-chlorophenyl)oxy]- 17,18, 19,20-tetranor-5, 13-prostadienoic acid; 

28. (5Z)-(9R, 1 1R, 15R)-9ch1oro-15-cyc1ohexy1-1 1,1 5-dihydroxy- 16,17,18,19,20-

pentanor-5-prostenoic acid isopropyl ester; 

29. (52)-(9S, ilk, 155)-i 5-cyclohexyl-9, 11,1 5-trihydroxy-1 6,17,18, 19,20-pentanor-

5-prostenoic acid isopropyl ester; 

30. (SZ, 13E)-(9S,11R,15R)-9,11,15-trlhydroxy-16-(3-chlorophenoxy)-

30 17,18, 19,20-tetranor-5, 13-prostadienoic acid amide; 

31. PGFZU isopropyl ester; and 

32. Fluprostenol isopropyl ester. 

-8-



C 

10 

[P 

20 

WO 97/29752 

’-’ ? I -+ 
PCTFUS95/17086 

All of the foregoing compounds are known. Preferred prostaglandins for use in 

the compositions of the present invention are Compounds 2-8 above. Most preferred 

are Compounds 2 and 3 above. The structures of Compounds 2 and 3 are shown 

below. 

CI 

. 

-�--=--- 

cxxo4(a-I), 

- - 

HO 
HD 

(2) 

’-- 

.-

HD 
HO 

(3) 

The prostaglandin compositions of the present invention contain one or more 

polyethoxylated castor oils in an amount effective to enhance the stability of the 

prostaglandin. As Figure 1 illustrates the stabilizing effect of the polyethoxylated castor 

oil increases with increasing polyethoxylated castor oil concentration However, other 

factors may limit the amount of polyethoxylated castor oil to be utilized in the 

compositions of the present invention. For example, too much polyethoxylated castor 

oil should not be used in order to avoid adversely affecting the prostaglandin’s 

pharmacologic activity. 

In general, compositions of the present invention will include one or more 

polyethoxylated castor oils in an amount between about 0.02 and about 20.0 percent by 

weight (wt%) and one or more prostaglandins in an amount between about 0.00001 and 

about 0.2 wt%. It is preferred to use one or more polyethoxylated castor oils in an 

amount between about 0.1 and about 5.0 wt%, and it is especially preferred to use an 

amount between about 0.5 and about 2.0 wt%. It is preferred to use one or more 

prostaglandins in an amount between about 0.0001 and about 0.1 wt%, depending on 

the potency of the prostaglandin. 

1.1 
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The compositions of the present invention may be administered to the body in a 
variety of ways. The compositions may be administered by mouth, by intravenous 
injection or by topical application to the skin, nose or eyes. Most preferred are 
compositions prepared for topical administration to the eye. 

In addition to the above-described principal active ingredients, the compositions 
of the present invention may further comprise various formulatory ingredients, such as 
antimicrobial preservatives, tonicity agents, and buffers. Examples of suitable 

� antimicrobial preservatives include: berizalkonium chloride, thimerosal, chiorobutanol, 
methyl paraben, propyl paraben, phenylethyl alcohol, edetate disodium, sorbic acid, 

10 Polyquad’ and other agents equally well known to those skilled in the art. Such 
preservatives, if utilized, will typically be employed in an amount between about 0.001 
and about 1.0 wt%. Examples of suitable agents which may be utilized to adjust the 
tonicity or osmolality of the formulations include sodium chloride, potassium chloride, 
manriitol, dextrose, glycerine and propylene glycol. Such agents, if utilized, will be 

Is employed in an amount between about 0.1 and about 10.0 wt%. Examples of suitable 
buffering agents include acetic acid, citric acid, carbonic acid, phosphoric acid, boric 
acid, the pharmaceutically acceptable salts of the foregoing, and tromethamine. Such 
buffers, if utilized, will be employed in an amount between about 0.001 and about 1.0 
wt%. 

zo The compositions of the present invention may additionally include components 
to provide sustained release and/or comfort. Such components include high molecular 
weight, anionic mucomirnetic polymers and gelling polysaccharides, such as those 
described in US 4,861,760 (Mazuel et a!), US 4,911,920 (Jani et 

al.), and in commonly 
assigned US Serial No. 08/108,824 (Lang et al.). The contents of these patents and 

25 patent applications relating to the polymers cited above are incorporated herein by 
reference. 

As will be appreciated by those skilled in the art, the compositions may be 
formulated in various dc.. .;e forms suitable for topical ophthalmic delivery, including 
solutions, suspensions, en.uszons, gels and erodible solid ocular inserts. The 
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compositions are preferably aqueous, have a pH between 3.5 to 8.0 and an osmolality 

between 260 to 320 milliOsmoles per kilogram (rnOsm/k&), 

The present invention is also directed to methods of treating glaucoma and other 

ophthalmic diseases and abnormalities. The methods comprise topically applying to the 

5 affected eye(s) of the patient a therapeutically effective amount of a composition 

according to the present invention. The frequency and amount of dosage will be 

determined by the clinician based on various clinical factors. The methods will typically 

comprise topical application of one or two drops (approximately 30 microliters) of a 

Sliquid composition, or an equivalent amount of a solid or semi-solid dosage form, to the 

to affected eye one to two times per day. 

I* 
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EXAMPLE 

The following topically administrable ophthalmic formulations are representative 
of the compositions of the present invention. 

FORMULATION (wt%) 

INGREDIENT A B C 

Compound 2 0.01 
- 0.01 

Compound 3 
- 0.01 

Cremopbor EL I 0.5 0.5 0.5 

Sodium Acetate 0.07 0.07 - 

(Trihydrate) 

10 Tromethaniine 
- 0.12 

Boric Acid - - 0.3 

Mannitol 4.6 4.6 4.6 

Disodium EDTA 0.1 0.1 0.1 

Benzalkonium Chloride 0.01 0.01 0.01 

NaOH and/or HCI q.s. to pH 5 q.s. to pH 5 q.s. to pH 7 

Purified Water q.s. to 100% q.s. to 1000/0 q.s. to 100% 

Preparation of Formulations A-C: 

To a clean glass vessel of appropriate size was added approximately 75% of the 

batch volume of water. To this was sequentially added sodium acetate, tromethamine, 

20 boric acid, mannitol, E]DTA, benzalkonium chloride and Cremophor EL so that there 

was complete dissolution of one ingredient prior to the addition of the next ingredient. 

Next the pH of the solution was adjusted using NaOH and/or HCI, and the water was 
added to bring the volume to 1000%. 

-12-
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In a separate clean glass vessel, the appropriate quantity of prostaglandin was 

added, followed by the appropriate quantity of the vehicle whose preparation was 

described above. The vessel was then tightly capped and sonicated in an ultrasonic bath 

for one hour or alternatively stirred with a magnetic stir bar overnight, until the 

prostaglandin was 
completely dissolved. The resulting solution was then sterile filtered 

(0.2 micron filter) into sterile containers. These containers were then aseptically 

plugged, capped and labelled. 

The. stabilizing effect of polyethoxylated castor oils in the compositions of the 

present invention was evaluated according to the following procedure. 

to 1. Pipet the required quantity of 1% w/v prostaglandin ethanolic stock 

solution into 1.5 mL high performance liquid chromatograph (IIPLC) 

sample vials. 

2. Dry the sample vials under a stream of helium. 

3. Add 1 mL of the appropriate vehicle (or HPLC mobile phase for 

is standards). 

4. Sonicate the vials one hour to dissolve the prostaglandin. 

5. Run initial HPLC assays. 

6. Place the HPLC sample vials into 20cc scintillation vials with several mLs 

of deionized water and cap tightly. (Note; This prevents loss due to 

evaporation.) Standards are stored with HPLC mobile phase in the 

scintillation vial. 

7. Place the vials in the appropriate controlled 
temperature ovens and reassay 

periodically by HPLC. Standards are stored in a refrigerator. 

8. HPLC Data Analysis: Divide Sample Peak Area by Standard Peak Area 
25 and multiply by 100 to obtain Percent of Standard for each sample at each 

time point. 

9. Plot Percent of Standard versus time on a semilogarithmic graph. Fit a 

monoexponential equation to the data. The slope times 2.303 is the 

apparent first-order degradation rate constant for each plot (Note; The 
factor of 2.303 converts common logarithm to natural logarithm). 
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Figure 1 demonstrates the effect of increasing polyethoxylated castor oil 

concentration in Formulation A. The chemical stability of a given concentration of 

prostaglandin is increased as the concentration of Cremophorfi EL is increased. 

Figure 2 demonstrates the superior stabilizing effect of the polyethoxylated castor 

oils, Cremophorfi EL and Alkamulsfi EL-620, over Polysorbate 80 in a type A 

Formulation (pH - 5.0). 

SFigure 3 demonstrates the superior stabilizing effect of the polyethoxylated castor 

oils, Cremophorfi EL and Alkainulsfi EL-620, over Polysorbate 80 in a type C 

formulation (pH - 7.4). 

10 The data shown in Figures 1-3 were generated using a Phenomenex 250 X 4.6 

mm FIPLC column with Spberisorb’ 10 ODS(2) packing. The mobile phase was 50/50 

acetonitrile/0.1 % phosphoric acid at pH 3 with NaOH, 5mM tetrabutylammonium 

hydroxide, and 5 mM sodium dodecylsulfate. The flow rate was 2 mL/minute, the 

detection was 190 - 192 nm UV, and the injection quantity was 25 mcL. 

The invention has been described by reference to certain preferred embodiments; 

however, it should be understood that it may be embodied in other specific forms or 

variations thereof without departing from its spirit or essential characteristics. The 

embodiments described above are therefore considered to be illustrative in all respects 

and not restrictive, the scope of the invention being indicated by the appended claims 

20 rather than by the foregoing description. 
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1. A pharmaceutical composition comprising a prostaglandin, a polyethoxylated - 

castor oil in an amount effective to enhance the chemical stability of the prostaglandin, 

and a pharmaceutically acceptable vehicle. 

2. The composition of Claim 1 wherein the polyethoxylated castor oil is present at 

a concentration between about 0.02 wt% and about 20.0 wt%. 

3. The composition of Claim 2 wherein the polyethoxylated castor oil is present at 

a concentration between about 0.1 wt% and about 5.0 wt%. 

4. The composition of Claim 3 wherein the polyethoxylated castor oil is present at 

10 a concentration between about 0.5 wt% and about 2.0 wt%. 

5. The composition of Claim 1 wherein the polyethoxylated castor oil is selected 

from the group consisting of: PEG-2 to PEG-200 castor oils and PEG-5 to PEG-200 

hydrogenated castor oils. 

6. The composition of Claim 5 wherein the polyethoxylated castor oil is selected 

91 

IS from the group consisting of: PEG-15 to PEG-50 castor oils. 

7. The composition of Claim 6 wherein the polyethoxylated castor oil is selected 

from the group consisting of: PEG-30 to PEG-35 castor oils. 

8. The composition of Claim 1 wherein the prostaglandin is selected from the 

group consisting of (5Z)-(9R, 1 1R, 15R)-9-chloro-1 5-cyciohexyl-1 1,1 5-dihydroxy-3-oxa-

20 16,17,18, 19,20-pentanor-5-prostenoic acid; (52)-(9R, 1 1R, 15R)-9-chloro-15-cyclohexyl 

11,1 5-dibydroxy-3-oxa-16, 17,18, l9,20-pentanor-5-prostenoic acid isopropyl ester; (5Z)-

(9R, 1 1R, 15R)-9-chloro-15-cyclohexyl-1 1, 15-dihydroxy-3-oxa-16, 17,18, 19,20-pentanor-5-

prostenoic acid t-butyl ester; (5Z)-(9S,1 1R, 15R)-15-cyclohecyl-3-oxa-9, 11, 15-tribydroxy-

16,17,18, 19,20-pentarzor-5-prostenoic acid isopropyl ester; (52)-(9R, I IR, 1 53)-9-cMoro- 15-
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cyclohexyl-1 1,1 5-dihydroxy-3-oxa- 16,17,18, 19,20-pentarior-5-prostenoic acid isopropyl 

ester; (5Z)-(9k, 1 1R, 1 5R)-9-chloro- 1 5-cyclohexyl-1 1,1 5-dihydroxy-3-oxa-1 6,17,18,19,20-

pentanor-5-prostenoic acid amide; (5Z)-(9R, 1 1R,1 5R)-9-chloro-1 5-cyclohexyl-1 1,15-

dihydroxy-3-oxa- 16,17,18, 19,20-pentanor-5-prostenoic acid N,N-dimethylamide; (52)-

(9R,1 IR,15R)-9-chloro-15-cyclohcxyl-1 1, 15-dihydroxy-3-oxa-16, 17,18, 19,20-pentanor-5-

prostenoic acid 1-methylcyclohexyl ester; (5Z)-(9R, 1 1R, 1 5R)-9-chloro-15-cyclohexyl-

11, 15-dihydroxy-3-oxa-16, 17, 18,19,20-pentanor-5-prostenoic acid 1-methylcyclopentyl 

ester; (5Z)-(9R,1 1R, 15R)-9-chloro’-lS-cyclohexyl- 11, 15-dihydroxy-3-oxa-1 6,17,18,19,20-

pentanor-5-prostenoic acid cyciopentyl ester; (5Z)-(9R, 1 1R, 15R)-9-chloro-15-cyclohexyl-

11,1 5-dihydroxy-3-oxa-16, 17,18, 19,20-pentanor-5-prostenoic acid 2,2-dimethylpropyl ester; 

(5Z)-(9R, 1 1R,15R)-9-chloro-1 5-cyclohexyl-1 1,1 5-clihydroxy-3-oxa-16, 17,18, 1920-pentanor-

5-prostenoic acid adamantyl ester; (5Z)-(9R, 1 1R, 15R)-9-chloro- 15-cyclohexyl-1 1,15-

dihydroxy-3-oxa- 16,17,18, 19,20-pentanor-5-prostenoic acid 2,6-diisopropylphenyl ester; 

(5Z)-(9R 4 IR,15R)-9-chloro-1 5-cyclohexyl-1 1,1 5-dihydroxy-3-oxa-16, 17,18,1 9,20-pentarior-

5-prostenoic acid 2,6-dimethylphenyl ester; (5Z, 13E)-(9S, I 1R, 15R)-3-oxa-9 11,15-

trihydroxy-16-(3-chlorophenoxy)-17, 18, 19,20-tetranor-5,13-prostadienoic acid isopropyl 

ester; (52)-(9R, 1 1R, 1 5R)-9-chloro-15-cyciohexyl- 1 1-hydroxy-15-methoxy-3-oxa-

16,17,18, 19,20-pentanor-5-prosrenoic acid t-butyl ester; (5Z)-(9R, 1 1R,15R)-15-cyclohexyl-

3-oxa-9, 11, 15-tribydroxy-I 6,17,18, 19,20-pentanor-5-prostenoic acid isopropyl ester; (5L)-

(9R, 1 IR, 15R)-9-cbloro-1 5-cyclohexyl-1 1, 15-dihydroxy-3-oxa- 16,17,18, 19,20-pentanor-S-

prostenoic acid isopropyl ester; (5Z)-(9R, 1 1R)-9-chloro-1 5-cyclohexyl-1 1-hydroxy-3-oxa-

15-oxo-16, 17,18,1 9,20-pentanor-5-prostenoic acid terthutyl ester; (5Z)-(9S, 1 1R, 15R)-3-oxa-

17-phenyl-9, 11, 15-trihydroxy- 18, 19,20-trinor-S-prostenoic acid isopropyl ester; (52)-

(9R, 1 1R, I 5R)-9-chloro-1 5-cyclohexyl-1-(dimethylamino)-3-oxa-1 6,17,18, 19,20-pentanor-5-

prostene-1 1,1 5-diol; (52)-(9R 11R, 1 SR)-9-chloro-15-cyclohexyl-1 1,1 5-dihydroxy-3-oxa-

16,17,18, 19,20-pentanor-5-prostenol; 9R, 1 1R, 15R)-9-chloro-1 5-cyclohexyl-1 1-hydroxy-3-

thia- 16,17,18, 19,20-pentanor-13-prostynoic acid; latanoprost (PhXA41); cloprostenol 

isopropyl ester; (52)-(9S, I IR 1 5R)- 1-decarboxy-1-(pivaloyloxy)methyl-9, 11,1 5-trihydroxy-

1&{(3-chlorophenyl)oxyj-17, 18, 19,20-tetranor-5-prostenoic acid; (5Z)-(9S,1 1R, 15R)-1-

decarboxy- 1-(pivaioyloxy)methyl-9, 11,1 5-trihydroxy-1 6-{(3-chlorophenyl)oxy]- 17,18,19,20-

tetranor-5, 1 3-prostadienoic acid; (52)-(9R,1 1R, 1 5R)-9-chloro-15-cyciohexyl-1 1,15-

dihydroxy- 16,17,18, 19,20-pentanor-5-prostcnoic acid isopropyl ester; (52)-(9S, 1 1R, 15$)-

Z4 
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15-cyclohexyl-9, 11,1 5-trihydroxy-16, 17,18, l9,20-pentaiior-5-prostenoic acid isopropyl 

ester; (5Z, 1 3E)-(9S, 11R, 1 SR)-9, 11,1 5-trihydroxy- 16-(3-chlorophenoxy)-17, 18,19,20-

tetranor-5, 13-prostadienoic acid amide; PGF2a isopropyl ester; and fluprostenol 

isopropyl ester. 

9. The composition of Claim 8 wherein the prostaglandin is selected from the 

group consisting of (52-(9R, 1 1R, 15R)-9-chloro-1 5-cyclohexyl-1 1, 15-dibydroxy-3-oxa-

16,17,18, 19,20-pentanor-5.prostenoic acid isopropyl ester; (5Z)-(9R,1 1R, 15R)-9-chloro-15-

cyclohexyl-1 1,1 5-dihydroxy-3-oxa-1 6,17,18, 19,20-pentanor-5-prostenoic acid t-butyl ester; 

(5Z)-(9S,IIR,15R)-15-cyclohexyl-3-oxa-9,11,15-trihydroxy-16,17,18,19,20-pentanor-5-

10 prostenoic acid isopropyl ester; (5Z)-(9R, 1 1R, 15S)-9-chloro-1 5-cyclohexyl-1 1,15-

dihydroxy-3-oxa-1 6,17,18, l9,20-pentanor-5-prostenoic acid isopropyl ester; (5Z)-

(9R, I IR,15R)-9-chloro-1 5-cyclohecyl-1 1, 15-dihydroxy-3-oxa-16,17,18, 19,20-pentanor-5-

prostenoic acid amide; (5Z)-(9R,1 1R, 15R)-9-chloro-1 5-cyclohexyl-1 1, 15-dihydroxy-3-oxa-

16,17,18, 19,20-pentanor-5-prostenoic acid N,N-dimethylamide; and (5Z)-(9R,11,R,15R)-9-

15 chloro-1 5-cyclohexyl-1 1,1 5-dihydroxy-3-oxa-1 6,17,18,1 9,20-pentanor-5-prostenoic acid 1-

methykyclohexyl ester. 

10. The composition of Claim 9 wherein the prostaglandin is selected from the 

group consisting of (5)-(9R,1 1R, 15R)-9-chloro-15-cyclohexyl-1 1, 15-dibydroxy-3-oxa-

16,17,18, 19,20-pentanor-5-prostenoic acid isopropyl ester and (5Z)-(9R, 1 1R, 1 5R)-9-

zo chloro-1 5-cyclobexyl-1 1, 15-dihydroxy-3-oxa-1 6,17,18, 19,20-pentanor-5-prostenoic acid t-

butyl ester. 

11. The composition of Claim 1 wherein the prostaglandin is present at a 

concentration between about 0.0001 wt% and about 0.1 wt%. 

12. The composition of Claim 1 wherein the composition is a topically administrable 

25 ophthalmic composition. 

13. A method of enhancing the chemical stability of pharmaceutical prostaglandin 

composition comprising adding a polyethoxylated castor oil to the composition. 

-17-



59 11 

. ? IL 6, , "., 
WO 97/29752 FCT!US95/17086 

14. The method of Claim 13 wherein the polyethoxylated castor oil is present at a 

concentration between about 0.02 wt% and about 20.0 wt%. 

15. The method of Claim 14 wherein the polyethoxylated castor oil is present at a 

concentration between about 0.1 wt% and about 5.0 wt%. 

16. The method of Claim 15 wherein the polyethoxylated castor oil is present at a 

concentration between about 0.5 wt% and about 2.0 wt%. 

0 17. The method of Claim 13 wherein the polyethoxylated castor oil is selected from 

the group consisting of: PEG-2 to PEG-200 castor oils and PEG-5 to PEG-200 

hydrogenated castor oils. 

to 18. The method of Claim 17 wherein the polyethoxylated castor oil is selected from 

the group consisting of PEG-15 to PEG-SO castor oils. 

19. The method of Claim 18 wherein the polyethoxylated castor oil is selected from 

the group consisting of: PEG-30 to PEG-35 castor oils. 

20. The method of Claim 13 wherein the prostaglandin is selected from the group 

� consisting of; (5Z)-(9R4 1R, 1 SR)-9-chloro- 15-cyclohexyl-1 1, 15-dibydroxy-3-oxa-

16,17,1 8,19,20-pentanor-5-prostenoic acid; (5Z)-(9R,1 IR, 15R)-9-chioro-1 5-cyclohexyl-

11,1 5-dibydroxy-3-oxa-16,17, 18, 19,20-pentanor-5-prostenoic acid isopropyl ester; (SZ)-

(9R, 1 1R, 15R)-9-cbloro-1 5-cyclohexyl-1 1,1 5-dihydroxy-3-oxa-16, 17, 18,19,20-pentanor-5-

prostenoic acid :-butyl ester; (5Z)-(9S, 1 IR,15R)-1 S-cyclobexyl-3-oxa-9, 11, 15-trihydroxy-

20 16,17,18, 19,20-pentanor-5-prostenoic acid isopropyl ester; (52)-(9R, 1 1R, 1 55)-9-chloro-15-

cyclohexyl-1 1,1 5-dihydroxy-3-oxa-16, 17,1 8,19,20-pentanor-5-prostenoic acid isopropyl 

ester; (52)-(9R, 1 IR, 15R)-9-chloro-1 5-cyclohexyl- 11,1 5-dihydroxy-3-oxa-16, 17,18,19,20-

pentanor-5-prostenoic acid amide; (SZ)-(9R , 1 1R, 15R)-9-chloro- 1 5-cyclohexyl-1 1,15-

dihydroxy-3-oxa-16,17, 18, 19,20-pentanor-5-prostenoic acid N,N-dimethylamide; (52)-

25 (9R, 1 1R,15R)-9-chloro-15-cyclohexyl-1 1, 15-dihydroxy-3-oxa-16,17, 18, 19,20-pentanor-5-

prostenoic acid 1-metbylcyclohexyl ester; (5Z)-(9R, 1 1R, 15R)-9-chloro-1 5-cyclobexyl-
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1 1,15-dihydroxy-3-oxa-1 6,17,1 8,19,20-pentanor-5-prostenoic acid 1-methykyclopentyl 

ester; (5Z)-(9R, 1 1R, 15R)-9-chloro-15-cyclohexyl-1 1, 15-dihydroxy-3-oxa-1 6,17,18,19,20-

pentanor-5-prostenoic acid cyclopentyl ester; (SZ)-(9R , 1 1R,15R)-9-chloro45-cyclohexyl-

11, 15-dihydroxy-3-oxa-1 6,17,18, 19,20-pentanor-5-prosterioic acid 2,2-dimethyipropyl ester; 

(52)-(9R,1 1R, 1 5R)-9-chloro-1 5-cyclohexyl-1 1,1 5-dihydroxy-3-oxa-1 6,17,18, 19,20-pentanor-

5-prostenoic acid adamantyl ester; (52)-(9R, 1 1R, 15R)-9-chloro-1 5-cyclohexyl-1 1,15-

dihydroxy-3-oxa-16, 17,18, 19,20-penranor-5-prostenoic acid 2,6-diisopropylphenyl ester; 

(5Z)-(9R, 1 1R, 1 5R)-9-chloro-15-cyclohexyl-1 1, 15-dihydroxy-3-oxa-16, 17,18, 19,20-pentanor-

5-prostenoic acid 2,6-dimethyiphenyl ester; (52, 13E)-(9S, 1 1R, 15R)-3-oxa-9, 11,15-

trihydroxy- 1 6-(3-chlorophenoxy)-17, 18, 19,20-tetranor-5, 13-prostadienoic acid isopropyl 

ester; (5Z)-(9R, 1 1R, 15R)-9-chloro- 1 5-cyclohexyl-1 1-hydroxy-1 5-methoxy-3-oxa-

16,17,18, 19,20-pentanor-5-prostenoic acid t-butyl ester; (5Z) -(9R , 1 1R, 15R)-15-cyclohexy1 

3-oxa-9, 11,1 5-trihydroxy- 16,17,18, 19,20-pentanor-5-prostenoic acid isopropyl ester; (5E)-

(9R,IIR,15R)-9-chloro-15-cyclohexyl-11,15-dihydroxy-3-oxa-16,17,18,19,20-pentanor-5-

15 prostenoic acid isopropyl ester; (5Z)-(9R, 1 1.R)-9-chloro- 1 5-cyclohexyl-1 1-hydroxy-3-oxa-

15-oxo-16,17, 1 8,19,20-pentanor-5-prostenoic acid tertbutyl ester; (52)-(9S,1 IR, 1SR)-3-oxa-

17-phenyl-9, 11,1 5-trihydroxy-1 8, 19,20-trinor-5-prostenoic acid isopropyl ester; (52)-

(9R,1 1R, 15R)-9-chloro-1 5-cyclohexyl-1-(dimethylamino)-3-oxa-16,17, 18, 19,20-pentaxior-5-

prostene-1 1,1 5-diol; (52)-(9R, 1 1R, I 5R)-9-chloro-1 5-cyclohexyl-1 1, 15-dibydroxy-3-oxa-

16,17,18, 19,20-pentanor-5-prostenol; 9k, 1 1R, 15R)-9-chloro-15-cyclohexyl- 1 1-hydroxy-3-

thia-1 6,17,18, 19,20-pentanor-1 3-prostynoic acid; Iatanoprost (PhXA41); cloprostenol 

isopropyl ester; (5Z)-(9S, 1 1R, 15R)-1-decarboxy-1-(pivaloyloxy)methyl-9, 11,1 5-trihydroxy-

16.{(3-chlorophenyl)oxy]-17, 18, 19,20-tetranor-5-prostenoic acid; (5z)-(9SIIR,15R)-l-

decarboxy-l-(piv;aloyloxy)methyl-9,11,15-trihydroxy-16-[(3-chlorophenyl)oxyll7,18,19,20-

25 tetranor-5,13-prostadienoic acid; (5Z)-(9R, 1 1R, 15R)-9-chloro-1 5-cyclohexyl-1 1,15-

dihydroxy-1 6,17,18, 19,20-pentanor-5-prosterioic acid isopropyl ester; (52)-(9S, I 1,155)-

1 5-cyclohexyl-9, 11, 15-trihydroxy- 16,17, l8,19,20-pentanor-5-prostenoic acid isopropyl 

ester; (5Z, 13.E)-(9S, 1 1R, 1 5R)-9, 11, 15-trihydroxy-16-(3-chlorophenoxy)-17, 18,19,20-

tetranor-5,13-prostadienoic acid amide; PGF2a isopropyl ester; and fluprostenol 

30 isopropyl ester. 

21. The method of Claim 20 wherein the prostaglandin is selected from the group 
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consisting of: (5Z)-(9R, 1 1R, 1SR)-9-chloro-1 5-cyclohexyl- 11,1 5-dihydroxy-3-oxa-

16, 17,18,19,20-pentanor-5-prostenoic acid isopropyl ester; (5Z -(9R, 1 1R, 1 5R)-9-chloro-1 5-

cyclohexyl- 11,1 5-dihydroxy-3-oxa- 16,17,18, 19,20-pentanor-5-prostenoic acid t-butyl ester; 

(5Z)-(9S, 1 IF, tSR)-! 5-cyclohexyl-3-oxa-9, 11,1 5-tribydroxy-1 6,17,18, 19,20-pentanor-5-

prostenoic acid isopropyl ester; (52)-(9R, 1 1R, 1 5.S)-9-chloro-15-cyclohexyl-1 1,15-

dihydroxy-3-oxa-16, 17,18, 19,20-pentanor-5-prostenoic acid isopropyl ester; (57)-

(9R, 1 IR, 1 5R)-9-cbloro-15-cyclohexyl-1 1, 15-dihydroxy-3-oxa-16, 17,18, 19,20-pentanor-5-

prostenoic acid amide; (52)-(9R, 1 1R, 15R)-9-chloro-15-cyclohexyl- 11,1 5-dihydroxy-3-oxa-

16,17, 18,19,20-pentanor-5-prostenoic acid N,N-dimethylainide; and (52)-(9R,1 1R, 15R)-9-

chioro- 1 5-cyclohexyl-1 1,1 5-dihydroxy-3-oxa-16, 17,18. 19,20-pentanor-5-prostenoic acid 1-

methylcyclohexyl ester. 

22. The method of Claim 21 wherein the prostaglandin is selected from the group 

consisting of (52)-(9R, 1 IR, 15R)-9-chloro-1 5-cyclohexyl-1 1, 15-dihydroxy-3-oxa-

16,17,18, 19,20-pentanor-5-prostenoic acid isopropyl ester and (5Z)-(9R,11R,15R)-9-

Is chioro- 15-cyclohexyl-1 1, 15-dihydroxy-3-oxa-16, 17,18, 19,20-pentanor-5-prostenoic acid t-

butyl ester. 

23. The method of Claim 13 wherein the prostaglandin is present at a concentration 

between about 0.0001 wt% and about 0.1 wt%. 

24. The method of Claim 13 wherein the composition is a topically administrable 

20 ophthalmic composition. 

25. A method for the treatment of glaucoma and ocular hypertension, comprising 

the topical administration to an affected eye of a composition comprising a 

prostaglandin, a polyethoxylate castor oil, and an ophthalmically acceptable vehicle, 

wherein the polyethoxylated c ;or oil is present in an amount effective to chemically 

25 stabilize the prostaglandin. 
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Figure 1. 
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Figure 2. 

Stability of 0.01 % Compound No. 2- at 55°C in pH 5.0 
Preserved Vehicle with the indicated Surfactant. 
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Figure 3. 

Stability of 0_01 % Compound No. 2. at 55°C in pH 7.4 
Preserved Vehicle with the indicated Surfactant. 
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