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Seftora Jefe, 

DiVISION DE NUEVAS CREACIONES 

Superintendencla de Industra y Comerdo 

K S D. 

Derecho de la Competencia, Propieclad 
Industrial y Comerelo Exterior 

Referenda : Expediente N° 07032749. 

Asunto s Oposlcion a la solidtud de patente de Tnvendon tituldi 

"FORMA FARMACEUTICA DE IBUPROFENO DE 

LIBERACJON MODIFICADA" 

Solicitante :SCOLR PEARMA., INC. 

Opositora s PROCAPS S.A. 

� Pubticada en Ia Gace/i la Propiedad)riaI 

N°594  del 3ldejulio de200 

Yo, bLL4N4 ISA IJR4 MORENOBOHQRQ ,bogada en ercicio, identificada 

con o aparece al pie de su thma, con tarjeta profesional No.1 83823 del Corisejo  

Superior de La Judicatura, en ml condiciôn de apoderda de 1* cijd PROC.4#1 

LA. donformada bajo las leyes de La Repthllca de Colombia y domiciliada en La ciudad 

de Barranquilla, Colombia, atentarnente maniflesto que estando dentro del t&mfno de 

icy y por orden expresa de ml representada, ptsento oosiV
 

la concesi6n dc 

registro de La Patente de InvenclOn titulada "FORMA FAR MACEUTICA DE 

IBUPROFENO DE LIBERACION MOD1FICADA’ cuyo titular es SCOLR 

PRARMA, INC., y pido a listed declarar fundada esta oposlctOn v en consecuencla 

negar ci registro de La patente solicitada. 

Clain-ta 13’ç  1 )i. 104 JL 571) 2131213-6205021-Fm(571)61219 79 
L-tuail; uego skptmumco.com- www.optimum.co.com 
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 Derecho de Ia Competencia, Proied.ad 
IliUm Industrial y Comerclo Exterior 

.7 
1. INTERES PARA ACIUAR 

Confóxrne a to dispuesto en el artIculo 42 de In DecisiOn 486 de 2000 de Ia 

CAN, estando dentro del trmlno estipulado por la icy, manifiesto ci legitimo inters 

de nuestra representada pam oponerse at registro de la patente de is. referenda, 

atendiendo a que La solicitud pretendida no cuthple con los requsitos dispuestop(1 

ley como se anal izara adelante y de ser concedlda afectatia direcramente la 

comerdalizaclOn de gunos productos de ml representada, que contienen, en 

particular ibuprofeno. Por lo tanto, solicito respetuosamente a ese Despacho se sira 

tener en cuenta Is presente oposición dentro del trÆmlte adrninsttattvc qu se surte en 

esta Superintendenda. 

/ 

2. FUNDAMENTOS DE RECROS 

2.lLa solicitud objeto de Ia presente æie presentada el 30 de rnarzo de 2007,. 

ruvilLdlcando prloridad bajo Ia solicitud US20050238802 del 20050929 y fue 

publicada en Colombia, en La Gaceta de Ia Propledad Industrial N° 594 del 31 de 

Julio de 2008, cuya publicacion intemaclonat corresponde a Ia W02006039692 

del 20060413. 

2.21a solicitud colombiana 0732749 objet de is presente oposición, se refiere a una 

forms farmacŒuttca solids Pam Ia administraciOn oral modificada de ibuprofeno 

que comprende: un polimero hidrofuilco; de 300 a 800 mg de ihuprc>fenó  en Ia 

forms farrnacuvlca solids unifornietnente dlspeios en dHao polimero; un 

diluyente disperso en dicho polimero hidrofilico en una cantidad en el rango del 

100/6 at 35% en peso de ibuprofeno, dichc r-liluyentc que comprende una sal 

Cirrr.i 13 N’ I l9-QC)l. 104TeL(571)2 131213-6205021 - Pax 571)6 1219 79 
E112: gocos@optImwnco..com - www.optlmumco.com 

- Bogota Colombia 



Derecho de la Competencia, Propiedad 
Optimum S Industrial y Comerdo Exterior 

aicalina metÆlica, un amino Æcido con una cadena lateral de neutra a alcaliria, 

croscarmelosa o una sat de la misma, o cualquter combinaciOn de dos de dichos 

diluyentes; y un aditivo Inerte de Ia formula disperso en dicho poilmero hidrouilico 

en una cantidad en ci rango del 15% al 75% en peso de ibuprofeno, dicho aditivo 

de la formula que comprendecelulosa microcristalina, silice, estearato de magneslo, 

Æcido esteÆrico, lactosa, almidón pre.gelatinizado, fosfato dIctleico o una 

combinaciOn de cuaiquiera de Los thismos, en donde al ruenos el 20% del 

Ibuprofeno se libera en las 2 prlmeras horas despus de la admthistraciOn oral o la 

exposfciOn a un medlo acuoso agltado de una unidad de admlnistraclOn Unica, y 

que entonces a continuaelOn libera ibuprofeno a un rftmo relativamente constante 

a lo largo de un periodo de at menos 8 horas, y en &nde al rnenos el 70% del 

ibuprofeno se libera a to largo de un per(xlo 1L) supeiior a 14 licras depu de 

esta adininlstraciOn o epokki; en donde ci ibuprofeno csti presene en ca&. 

forma &nnacutica tn una cattidad de airededor de 300 mg, 400 iig o 600 mg; en 

donde dicho pc’imcro comprende Oxido de polietileno, hidroxipropil metikelulosa 

o UM co mb iniciOn de los mismos. 

2.3Ahor Hen, con base en ci articulo 14 de la DecisiOn 486 de la CAN consagra lo 

sign iente: "Los paises tniembros otorgar4n patentes para las invencions, sean de producto o 

procedimiento, en todos Los campos Se La tecnologia, sieinpre que sean nnevas, tengan nivel 

inventivo y sean susceptibles Se apUcacion industrial". Mi las cosas, las invenciones 

objeto de patente deben set nuevas y tenet nivel inventhro. Bin, pues antes de La 

fecha de prioridad de esta solicitud se encuentran los siguietites documentos que 

afecta la patentabilidad: 

� Dl: US6548083 publicada ci 15 de abrit de 2003. 

� D2: US5 100675 publicada ci 31 de marzo de 1992. 

13 19-950i.I041I. 01)2 13 1213 6205021 -F571)612 19 79 
Etnail  ucg optjmuwco.com- www.opthnum.co.com 
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2.4Ahora bien, el documento DI particularmente en la descripciôn revela una forma 

de dosificaciOn de un agente activo que es adaptada para la retenciOn en el 

estOmago y fitil para la entrega prolongada de una formulaciOn de dicho activo. 

Segin esta anterioridad Dl, la forma de dosificaciOn del agente es una inatrlz que 

comprende un polimero que se hincha con el contacto con los fluidos del 

estOmago, donde una parte de dicha matriz de polimero es rodeada por una banda 

de material insoluble y proporciona un segmento de Ia forma de dosificaciOn que es 

de rigidez suficiente para soportar las contracciones del estOmago y la expulsion con 

retiso de la forma de dosificaciOn hasta que todo el agente activo se baya 

distribuido. Segin dicha anterioridad, ci activo puede comprender ibuprofeno, ral 

como se indica en la columna 18, linea 56. AdernÆs, dicha anterioridad Dl define 

que la forma comprende una matriz poIimrica en La que el activo es dispersado o 

disuelto, que ademas comprende un polimero soluble en agua y un polimero 

insoluble v opcionaliiiente exciplentes no polimericos con un peso molecular de 

menosde 10,000 gramos por Mol y donde lo medios de adicion para retardar su 

entrega-comprende un banda de material insoluble al agua. Ahora bien, por su 

parte ci documento D2, revela una forma farmacutica que comprende medios 

para retardar su entrega que comprende una cubierta que comprende un polimero 

hidrofilo y un nücleo que comprende un analgsico. Particularmente, esta 

anterioridad D2, define a partir de las reMndicaciones, que la composiciOn 

comprende celulosa microcristalina, lactosa, esrereato de magnesio y kido.estearico 

entre otros. .Por lo tanto, una forma farrnacutica que comprende una libemciOn 

controlada de un activo tal corno ibuprofeno que thcluye un polimero con medios 

que comprende cetulosa miçrocristalina,  silice, estearato de magnesio, Æcido 

estearico, lactosa, almidón pre.gelatinizado,fosIto dicÆtcico o una combinac iOn de 

cualquiera de los mismos, donde la forma farmacutica esta desarrollada para 

Carrer13N°11995 Of. 104 Tel. (571)2131213-62O5O21’ Fax. (571)61219 79 
- - - - 
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retrasar o retardar su liberaciOn se deriva de manera evidente del estado de la 

tcnica, particularmente a partir de los documentos comb inados, Dl y D2 Por lo 

tanto, a partir del arte anterior, el hecho de combinar un activo con un polftnero 

en adiciôn con un aditho para retardar su entrega que incluye celulosa 

microcristalina, silice, estearato de magnesio, Æcido esteÆrico, lactosa, akntdOn pre-

gelatinizado, fosfato dicÆlcico o una combinación de cualquiera de los mismos, se 

puede derivar de manera evidente de estas anterioridades Dl y D2, que proponen 

el mismo efecto de conformar una forma farmacutica que incluye un poltmero 

con un activo tal como ibuprofeno para cornbinarlo con medios para retardar su 

entrega en el estotnago del paciente. 

2.5.Por lo tanto, este documento objeto de oposición a is hiz dl d.oeumento Dl y con 

base en el documento D2, carece de ALTI JRA LNVENi[VA. 

2.6.n consecuencia y de acuerdo )c> citro anterlorrnente, se cieriva que lasolicitud 

colombiana 0732749 rio pi.tcde pretender un monopolio por paiite toda vez que 

lo que pre1 .  iio cumple con uno de los tres requfsito t cesarios para su 

ptOt.ccn 

2.7Que per consiguiente, respecto a La solicitud pretendida se tieu, que: 

.7i. CAENCIA.DE ALTURA.INVENTWA. Segun La DecLO 486 de La 

Comunidad Andina de Naciones, Articulo 18,- "Se conside’rn que una invenciôn 

tene nivel inventivo, si para una persona del oflcio normalmentc vurzda en La materia 

tcnica co’respondiente, esa invención no hubiese resultado obuio ni c hubiese derivado 

de manera evidente del estado de La tknica.".A Ia fecha de ptioridad, 29 Hr 

septiembre de 2005, a partir del documento D2 en couibinaciOn cou Dl, 

puede liegar de manera evidente a un compuesto farmacudco que combine 

ibuprofeno con polimeros hidrOfilos disperso en combincin con celulosa 

microcristalina, silice, estearato de magnesio, Æcido esterico, lactosa, airnidon 

Tra 13 ’ 1 15I. 1O4LL(i.j)213 1Zi3-62O5O21-Fgx (571)61219 79 
E maj ioco@optimum.co.com www.optimunco.com 
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prege1atinizado, fosfato diealcico o una combinaciOn de cualquiera de los 

mismos, sobre el cual busca protecciOn en el capitulo reMndicatorio. 

2.7.2. CARENCIA DE APLICACLON INDUSFRXAL La DedslOn 486 de la CAN 

consagra en su articulo 14 lo siguiente: "Los jxdses rraembrQs otorgarÆn patentes 

Para las invenciones, scan de producto o procedimiento, en todos los campos de La 

tecnolog(a, siempre que sean nuevas, tengan nivel inventivo y scan susceptibles de 

aplicacion industrial". La presente solicitud carece de aplicacion Industrial yu que 

como se demostth anteriorrnente, algunas clÆusulas reclaman el mtodo 

terapØutico y estos no son aplicables i.ndustiialmente porque primero no se 

obttene Sun producto o proceso; y segundo no es r’pmduhie o repetible a 

escala industrial. Por lo tanto, el obieto d  la-prsente inviciin rtieiido a los 

usos y metodos terapØuts, UC cu njAen con el requLir, de la aplicacion 

industrial. 

2.8. Dado to ntrior, es posible deducir que la solicitud y 1< reivindicado no es 

uHjut< Je patentabilidad pues es contrarlo a lo que dicta k ITXcisión  486 de La 

Lotnunidad Andtha de Naciones, Articulo 14. "Los Pa1sec vhrnbros otorgardn 

patentes Para (as invenci ones, scan dc producto o dc procedimiento, er tu!os Los campos de La 

tecnologIa, siempre que sean nuevas, tengan nivel inventivo y scan suptbles de aplicaciOn 

industrial.". La solicitud pretendida no cumple con uno de l tres requisitos de 

patentabilidad. S 

2.9, Por todo lo anterior, atentatnente solicito a usted que se sirva decla ra r lundada 

"FORMA FARMACEUTICA DE II3TJPROFENO DF UBERACION 

MODIFICADA"P cuyo titular es SCOLR PHA1]VLA INC., solicitud Colornbiana 

13 \’ (54  13 12 13- 6205021 -Fax  1219 79 
Ii ttad egiu&optimum.co,com. www.optimum.co.com 

Bogota Colombia 
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que aparee(O publicada en la Gaceta de la Propiedad Industrial N° 594 del 31 de 

julio dc 2008. 

3. PRUEBAS 

De conformidad con lo dispuesto por las normas vigentes, solicito a usted tenet’ 

corno prueba en este asunto los siguientes: 

� Dl: 1386548083 publicada el 15 de abril 2003. 

� D2: US5 100675 publicli .3 t de ivarzo de 1992. 

4. EUNDAENTO DE DERECHO 

Pundamento esta obsezvaciôn en las normas legales siguientes: 

4.1. Numeral 1 del articulo 586 del Codigo de Cornerclo. 

4.2. Articulo 42 de la Decision 486 de Ia Comision del Acuerdo de Ctagena. 

43, En las demas normas concordantes 

N i15 A. 4 (-11)2131213-6205021-Fax(571)61219    79 
cguclDS@opt1mumCocom - www.optimumco.com 

&gotÆ Colombia 
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5.ANEXOS 

Para los efectos correspondientes anexo at presente escrito los siguierttes docurnentos: 

1, Poder para actuar en el presente. 

2. IDocuinento que acredita at reprØsentante legal de PROCAPS S.A. 

3. Recibo de caja del respectho pago de tasa. 

4. Cop’ iasde W documentos: 

Dl: US6548083 publicada el 15 de ihtil dc 2003. 

� D2: US5100675 publicada .3 1 d mato.de 1992. 

13 ’’ 1 1.9, f 10441. 213 12 13-. 6205021 - Fax. (571)6 12 19 79 
ai1 cLos@o*imumco,con www opt mutnco,om 
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6. NOTifICACIONES 

Pars efectos de notificaciones que por disposiciOn del articulo 50 del Decreto 

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

recibirØmos notificaiones en la Secretarta de su DespÆcho o en mis oficinas situadas 

en la Carrera 13 N0.11995, Of. 104 de esta ciudad de Bogota. 

Seæor Superintendente, 

ELIANA ISAURA MORENO 13OHORQUI3Z 

C.C.517975.664deBogotÆ 

T.P.A. 83823 del C.S. de la J. 

.r .’ 1’).9OF:If4i.L 12 0.-6205021 - Fax. (571)6 1219 79 
LCO.CO1fl w.optirnurn<O.COrn 
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PODERE/L4L 

Yo, WALTER TANAKt TATEK4WA, mayor de edad y vecino de la ciudad de / 
Barranquilla (Colombia), identificado como aparece al pie de ml firma, quienen el  
presente documento actüa en calidad de Representante Legal de la sociedad PROCAPS 
S.A. sociedad 

legairnenteco7abogada
ftuida y domiciliada en la ciudad de Barranquilla / 

(Colombia), por ci presen)Icumento otorgo a la doctora LV1A ISAURA/ 
MORENO BOHORQUEZ,  en ejerciclo, identificadap6rno aparece al pie de 
su firma, con tarjeta profesional No. 83823 del C.S. de laJ., poder especial, amplio y 
suficiente, para forrnular oposiciones u observaciones a la solicitud de patente No. 07 
032.749, titulada "FORMA F)RMACEUTICA DE IBUPROFENO DE 
LIBERACIÔN MODWICAD, cuyo titular es SCOLR PHARMA, INC., 
publicada en la gacetÆ No. 594 del 31 deJulio de 2008. 

Nuestro apoderado queda facuitado, de manera expresa, para realizar todo tipo de 
actos necesarios para lievar a cabo ci trÆmite de la oposición, incluyendo, sin limitación, 
preparar y preseritar solicitudes, hacer declaracions, pagar tasas, contribuciones e 
impuestos, recabar los tItulos o certificados. Asimismo quedan autorizados para 
impugnar administrativa y judicialmente todo lo que fuere resuelto en ci expediente a 
que se hace expresa referencia en ci presente poder, con toclas las facultades generales y 
especificas que fuera requerido para ella. 

Dc la inisma manera, ademÆs de las facultades que Ic conflere la naturaleza del presente 
ruandato, se encuentran facultados para recibir, desistir, transigir, sustituir, y reasumir ci 
presente poder, incoar acciones, interponer recursos y demÆs facultades conferidas por 
la ley. 

Dado y Firmado en Barranquilla (Colombia) a los 24 dias del mes de Octubre de 2008. 

A. 

14cD/ 
A C.C.N°16’25L923 

NIT: 890.106.527-5 
Represeutante Legal 

Acepto: 

ELIANA ISAURA MORENO BOHORQUEZ 
C.C. $11975.664 de Bogota 
T.P.A. 83823 del C.S. de la J. 

CALLE 0 No. 78B.201 � AA 50330 P.B.X.:(575) 3530783- 3789000 - 3719900 - 3507900� FAX(575) 3730815-3730813-373024?- 3730818 
BARRANQUILLA- COLOMBIA NIt: 890.108.527-5 
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NDENCIA DE 1NJIISTR1A V C0ERCIO 

NIT 800176089-2 

RECIBO OFICIL DE CAJA 08 - 85,186 
FECHA OCTUDRE 28 DE 2008 . 

flN 
N1 

\  
MU C 0 N 8 1 
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NLnTtl?011? 

DEPOSITANTE TIPO PASO BANCO CUENTA No PASO FECHA POD Vr. PASO 

SYNOPHARM S A CONSIGNACION BANCO DE BOGOTA 062754387 398101 10/0912008 798,00000 
LAB. PROCAP CONSIGNACION BANCO BE BOGOTA 062754387 82359771 16/09/2008 1,064,000.00 

*fl** C 0 N C E P 1 0 ****t 

CANT. RENT STICI3 ,VCONCEPTO TOTAL CONCEPTO,,/ 

1 50005-01-04 PRESENTACION BE OBSRVACIONE7 12 PIARCAS V LEMASCOMERCIALES 266,000.00 

S TOTAL $ 266,000,00 
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CAMARA DE COMERCIO 

COIflEACIO 
DE BARRAAQUILLA 

CERTIFICDO DE EXISTENCIA Y REPRESENTACION LEGAL 0 BE INSCRIPCION DE 

DoCtJ1ENTOS.OCP4. -----------------------------------------------------------
NIT: 890.106527-5. 
EL OUSCRITO SECRETARIO IDE LA CAMARA DE COMERCIO DE BARRA.NQUILLA, CON 
FUND.PJMENTO EN LAS INSCRIPCIONES DEL REGISTRO MERCANTIL: 

CE R TI F I CA 
Que por Escritura Pciblica 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 ibro respectivo, fue constituida la sociedad ---------------------
limitada denorninada "PRODUCTORA. DE CAPSULAS BE GELATINAS LIMITI4DA 
"PROCAPS LIMITADA---------------------------------------------------- - 

C CE R TI F I CA 
Que por Escritura Ptzblica No. 1,307 del 28 de Jun10 de 1979, 
otorada en la Notaria Tercera de Barranquilla, inscrito(as) en 
esta Camara de Comercio, el 23 de Julio de 1979 bajo el No 10,039 
del I.ibro respectivo, la sociedad antes mencionada 

--------------------
i ransfonuo en sociedad anonirna bajo la denominacf social de 

"PROtUCTORA BE CAPSULAS DE GELATINA S A PROCAPS S A 

C E R T I F I C A 

Que por Escritura PlIblica No. 3,810 del 31 de Dic/bre de 1980, 
otorada en la Notaria Primera de Barranquilla, inscrito(as) en 
esta Cinara 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 IDE CAPSULAS DE GELATINA LIMITAIDA "PROCAPS LI - 
MITDA". -------------------------------------------------------------

C E R T I F I C A 
Que por Escritura PtTb1ica No. 3,755 del 10 de Nov/bre de 1983, 
otoigada en la Notaria Unica de Soledad, inscrito(as) en esta 
CÆmra de Comercio, el 22 de Nov/bre de 1983 bajo el No. 17,922 del 
lib   respectivo, la sociedad antes mencionada ------------------------
se transformo en sociedad anonima bajo la denominacion social de 
PRDUCTORA BE CAPSULAS DR GELATINA S.A.  PROCAPS S .A---------------".

C E R T I F I C ACERTIFICA 

Que par Escritura P6.blIca No. 3,615 del 06 de Dic/bre de 1996, 
otogada en la Notaria 2a. de Barranquilla, inscrito(as) en esta 
CÆm.ra de Comercio, el 20 de Dic/bre de 1996 bajo el No. 67,218 del 

********** C 0 N T I N U A ********** 



CERTIFICADO DE EXISTENCIA Y REPRESENACIO LEGATj 0 DE INSCRIPCIONDE 

D0TJNENros.PROCAPS  ___ ---------------------------------- _________ 
NIT: 890.106.527-5. 

libro respectivo, la sociedad antes mencioada------------------------- 
� canibio de razon social, por la denominac on LASORATORIOS PROCAPS $.!A 

C E R T I F I C 

�Que por Escritura Ptlica No. 3,775 el 18 de Dic/bre de 199& 
otorgada en la Notaria 2a. de Barran ilia, –nscrito(as) en esta 
Cmara de Comercio, el 23 de Enero de 1997bjo el . 67,704 del 
libro respectivo, la sociedad antes mencio ada--/’---

 
-------------------- 

canibio de razon social, .por la denominac on P10CAPS S.A. 

C E R T I F I C S 

Que dicha sociedad ha sido reforniadap r las sig-uientes escritura 
Y/o documentos privados: I 

Numero aaaa/rnm/dd Notaria No. Insc o Reg aaaa/mm/dd 
39 1979/01/18 Notaria 3a. de Barran illa. 9,452 1979/01/4 

992 1981/04/30 Notaria la,,. de Barran illa.. 13,112 1981/05/ 
� 1,464 1982/08/27 Notaria Unica. de Soled d 15,533 1982/09/8 
2,744 1983/08/18 Notaria. Unica de Soled   17,416 1983/08/6 
3,826 1984/07/16 Notaria. Tjnica. de Soledad 19,554 1984/07/27 
3,835 1985/08/26 Notaria Unica. de Soledad 22,230 1985/09/0’ 
2,260 1986/09/10 Notaria Unica de So1edad. 24,995 198610911$ 

� 1,849 1989/07/11 Notaria 2a. de Barranquilla. 33,909 1989/07/3 
444 1990/02/21 Notaria 2a. de Barranquilla. 36,101 1990/03/1 

� 3,090 1991/12/17 Notaria 2a. de Barranquilla 43,993 ;, 1992/01/2 
269 1993/02/01 Notaria 2a. de Barranquilla 48,428 1993/02/1 

2,342 1993/07/28 Notaria 2a. de Barranqu ha 50,582 1993/08/if.0 
3,652 1993/11/09 Notaria 2a. de Barranquilla 51,798 1993/11/2 
3,615 1996/12/06 Notaria 2a. de Barranquilla 67,218 1996/12/0 

� 89 1997/01/16 .Notaria 2a. .de BarranquJ..la 
�. 

67,704 1997/01/23 
2,070 1997/07/17 Notaria 2a. de Barranqulla 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 Barranqu’lla 80,628 1999/04/2,3 
459 2001/02/21 Notaria 2a. de Barranqulla 91,502 2001/02/23 

2,608 2001/10/05 Notaria 2a. de Barranqul1a 95,771 2001/11/08 
1,730 20.04/07/29 Notaria 2. de Barranqu ha 112,999 2004/08/26 

416 2005/03/03 Notaria 2; de Barranqu ha 116,364 2005/03/10 
1,613 2005/07/28 Notaria 2. de Barranqu ha 119,322 2005/08/18. 

CERTIFICA 

Que de acuerdo con la(s) escritura(s) ar iba qitada(s), la sociedad 
se rige por las sigüientes disposiciones: 
DENOMINACION 0 RAZON SOCIAL: 
PROCAPS S.A--------------------------------------- ------------------- 
SIGLA: PROCAPS.  
DOMICILIO PRINCIPAL: Barranquilla. S � I 

.NIT NO: 0.106.47-. 

MATRItJIA MERCANTIL: 24,802. 

CE R TI F I CA 

********** C 0 N T I N U A ******** 
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OERCIO 
DE BARRR(IQUILLA 

CERTI’IcADO DE EXISTENCIA Y REPRESENTACION LEGAL 0 BE INSCRIPCION BE 
D0CUMNTOS. 
PROCA$ S.A . -----------------------------------------------------------
NIT: 890.106.527-5. 

Direc ion para notificaciones judiciales: 
CL 80 No 78 B - 201. 
Be 1a ciudad de Barranquilla. 

C E R T I F I C A 

�DURA4EON:  El tØrmino de duración de la sociedad se fijó basta el 
18 d Agosto de 2073. 

CERTIFXA 

OBJEO SOCIAL: El objeto principal de la sociedad sera: a) -La fabri-
eacicn de capsulas y otro productos similares a partir de materia-
les tales como gelatinas u otros de distinta naturaleza, que puedan 
ser utilizados como envases o recipientes de productos y sustancias 
quin$cas, farmaceuticas y cosmeticas, para uso y consuino bumano y 
vetehnario, b) -La investigacion, desarrollo y fabrcacion de toda 
c1as de productos y sustancias quiniicas, farmaceuticas y cosmeticas 
para uso y consumo humano, animal y vegetal, c) -La compra y yenta de 
mate-ias primas, insumos y productos intermedios necesarios para los 
procsos de fabricacion de sustancias quimicas, farmaceuticas,alimen 
tic  4s y cosmeticas, asi coma la comercializacion interna y externa 
de Los productos terminados, d) La compra, yenta, importacion, ex-
port cion y distribucion de toda clase de elementos instru-

�xnentles  y equipos medieos,q-uirurgicos,odoritologicos,y hospitalarios 
para la salud humana y animal e)La compra,venta,exportacion y ths-
distribucion de dulces, confites, galletas y todo ti-pa de 
golosinas o alimentos para el consuxno humano f) Actuar como re-
presentante o agente de personae naturales y juridicas, nacio-
nacionales y extranj eras en la realizacion de operaciones a tran-
saciones relacionadas con la industria farinaceutica y en especial 
con cualquiera de las actividades descritas en los literales a), 

ô). d) y e) antes descritos; g) Prestar los servicios de 
aseoria y consultoria en las areas administrativas, de mer-
cad Øo, anal-si-s cli.nico, asistenci.a tecru.ca, investigacion, costos y 
pro4uccion, exportaciones, importaciones, ventas, relacionadas con 
iguÆles o similares actividades a las que constituyen el objeto de 
PRO PS S.A., ad coma los de publicidad y promocion de productos 
quir-ticos, cosmeticos y farmaceuticos para usa huxnano, animal a in-
dusIrial; h)-Adquirir, operar, administrar y explotar, a cualquier 
tit 

1-o,
 empresa a establecimientos dedicados a la investigacion, de-

sarol1o, fa.bricacion a comercializacion de productos quimicos, far-
ma$uticos, bospitalarios a cosmeticos. En desarrollo de su objeto 
priicipal, la sociedad podra tomar interes social como accionista, 

I 
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PROCAPS S.A-------------------------------
NIT: �NIT: 890.106.527-5. 

soda a fundador de empresas qua tengan 
prar, vender, importar y exportar maqi 
requeridos para el desarrollo de sus 
prestamo, financiar y garantizar las op 
lebre con terceros relativas a su obj 
tipo de actos y contratOs necesarios pa 
nes; girar, aceptar, otorgar y protesta 
res e instrumentos negociables; comprar 
menes sabre bienes muebles e inmuebie 
apodera.dos en el pals y en el exterior y 
quier acto 0 negocio que sea necesaric 
rrolio de su objeto social y para la mej 
ses corporativos a la de sue socios. 
el cumplimiento de obligaciones adquir 
socios, para lo cual podrÆ inclusive 
sabre sus bienes, de cualquier naturalez 

� CAPITAL 
Autorizado 
$**********2,000, 000, 000 
Suscrito 
$**********1,229, 071,000 
Pagado 
$**********1,229, 071, 000 

CERT I F IC 

LEGAL 0 DR INSCRIPCION ,DE 

--------------------------

igual o similar objeto, c 
inarias, insumos y repues 
actividades; tomar dinero 
raciones comerciales que 
to; clebrar y ejecutar t 
ra dearro11ar sue operac 
r todo tipo de titulos va 
vender y constituir gra 
designar representante 
en general, realizar Cu 

o coiveniente para el de 
r prłteccion de sue inte 
a scxiedad -podra .garanti 
das l,por terceros a par 
onstjtu.ir gravainenes rea 

-------------------

C’,!, 

Valor Acción 

1000 *****************l,000 

,071  

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

CRTIFICA 

ADMINISTRACION: La direccion y administra 
pondera a la Asaxnblea General de Accioni 
a). Presidente, al Vicepresidente y a un G 
a la Junta Directiva las siguientes fun 
otras: Autorizar cualquier acto a contrat 
al equivalente en pesos. Coloinbianos a dos 
res de los Estados Unidos de America (17 
tasa de cambio representativa del merca 
surta la. transacion. cuando se trate 
las cuales la. sociedad garantice obliga 
socios, se requerira que la operacion 
par lo menos 2/3 partes de los integrantes 
La sociedad tendra. un Presidente , quie: 
clan legal de l.a sociedad y teridr, 
ciones entre otras: Ejecutar las d 
General de Accionistas y de la Junta Dire 
tacion Legal de la sociedad en todos 1 
requieran para � el desarrollo del objeto 
lo previsto en las. leyes y en los pres 
apoderados judiciales y extrajudiclales 
absolver interrogatorios de parte, con 
sociedad, transigir, disistir y allanar 
asunto judicial. Aprobar y celebrar en 
acto a contrato cuya cuantia sea igua 

Nra Acciones. 

-ion de la sociedad corres-- 
3tas, a l.a Junta Directiv 
arente General. Correspond 
iones y atribuciones entre 

D cuya. euaxitia sea superia 
ients cincuenta mil do1.-
$250000), liquidados a 14 
o vigente el dia en que se 
e operaciones en virtud d 
iones de terceros a de lo 
ea aprobada con el voto d  
e la Junta Direct–va. 
ejercera la representa’-?, 
las siguientes atribu-, 

cisiones de la Asainble. 
tiva. Ejercer là Represen-
a actos y contratos que 11 
social, de conformidad con 

Intes’estatutos..Constituirli 
recibir notificaciones. 

.esar. obligaciones de la 
a la sociedad en cualquier 
nombe de la socieda todo 

1.o inferior al equivalent 

El 

C 0 NT I N U A  
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CAMAItA DE COMERCIO 

COERCIO DE BARRANQUILLA 
DE BRARRAQUILLA 

CERTZFIcADO DE EXISTNCIA Y REPRESENTACION LEGAL 0 DE INSCRIPCION DE 

NIT: 890.106.527-5. 

en esos colombianos a doscientos cincuenta mil dolares de los 
Estaos Unidos de America (US$250 . 000), liquidados a la tasa de 
caznbo representativa del mercado vigente el dia en que se surta 
la ransacion o celebracion del acto. Las dernas funciones que le 
corrspondan como Representante Legal por disposicion de la ley, 
de ?stos estatutos o de la Junta Directiva. El Presidente tendra un 
supinte, 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 por la Junta Directiva, quien taxnbien ejercera la 
repesentacion legal de la sociedad, pudiendo ejercerla conjunta o 
sepradamente con el Presidente. El vicepresidente tendra las 
sig-uentes facultades entre otras. Ejecutar dentro de su competencia 
las decisiones de la Asamblea General de Accionistas, de la Junta 
Dirctiva y del Presidente. Ejercer la representacion legal de la 
sociedad en todos los actos y contratos que se requieran para el 
desrrollo del objeto social, de confonnidad con lo previsto en las 
1eys y en los presentes estatutos. Constituir apoderados judiciales 
y Oxtrajudiciales, recibir notificaciones, absolver interrogatorios 
de parte, confesar obligaciones de la sociedad, transigir, desistir 
y .11anar a la sociedad en cualquier asunto judicial. Aprobar y 
celbrar en noinbre de la sociedad todo acto o contrato cuya cuantia 
sea igual o inferior al equivalente en pesos coloffibianos a ciento 
cixcuenta mil dolares de los Estados Unidos de America (US$150. 000), 

�licuidados  a la tasa de cambio representativa del mercado vigente 
el dia en que se surta la aprobacion o celebracion del acto, siempre 
qu no se trate de enajenar bienes inmuebles o cualguier otro activo 
fib de la sociedad, inclusive de naturaleza muebles, acciones, 
cuc?tas 0 partes de interes inversiones y todo tipo de derechos 
de la sociedad, a de constituir gravarnenes sabre cualquiera de los 
aneriores, facultades que raclican exciusiva y privativamente en 
ceza del Presidente. Las deinas funciones que le corresponda como 
Reresentante legal por disposicion de la ley, de estos estatutos 
o de la Junta Directiva. El Vicepresidente tendra (1) suplente, 
deignado par la Junra Directiva, quien lo reemplazara conjunta a 
searadamente en sus faltas temporales, absolutas a meramente 
acidentales, con identicas facultades y sin que sea necesario para 
e]lo acreditar la ausencia del principal. La sociedad tendra un (1) 
Grente General, con su respectivo Suplente, designados por la Junta 
Rreetiva. El Suplente reemplazara al Gerente General, en sus faltas 
temporales, absolutas a meramente accidentales, quien junta con el 
grente general, lievaran la represeutacion legal de la sociedad, 
con identicas facultades, pudiendolas ejercer conjunta a separada-
$nte con el Presidente y Vicepresidente, con identicas facultades 
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CERTIFICADO DE EXISTENCIA Y 
DOCUMENTOS. 

LEGAL C) DE INSCRIPCION DE 
a 

PROCAPS S.A.. - 
NIT: 890.106.527-5. 

que el Gerente General y sin que sea n cesario para elloacreditar 
la ausencia del titular. El Gerente.G neral tendra las siguiens 
fÆcultades entre otras: Ejercer la repre entacion legal de la soci-
dad, en todos los actos y contratos qu se requieran para el desa-
rrollo del objeto social, de conformi ad con 10 previsto en las 
leyes y en los presentes estatutos. Apr bar y celebrar en nombre de 
la sociedad todo Æcto o contrato cuya uantia sea igual o inferior 
al equivalØnte en pesos Colombianos .a çincuenta  Mil dolares de los 
Estados Unidos de America (US$50.000), liquidados a la tasa de 
canibio representativa del mercado vigenl4e el dia. en que Se surta la 
aprobacion 0 celebracion del acto, siempze que no se trate de enajŁ-
nar a cualquier titulo bienes inmuebles cualquier otro activo fijo 
de la sociedad, inclusive de naturaleza mueble, acciones, cuotas 0 
partes de interes, inversiones y todo tio de derechos de la socie. 
dad o de constituir gravainenes sobre c.ialquiera de las anteriores 
eacultades que radican exciusiva y priativaxuente en cabeza del 
Presidente, 

CERTIFICA 

Que seglin Acta No. 116 del 27 de Junic de 1997 correspondiente a. 
la Asaxnblea de Accionistas en Barranquilla, de la sociedad: 
PROCAPSS.A ------------------------------------- ------------------------
cuya parte pertinente se inscribiO en Osta Cxnara de Cornercio, e. 
15 de Agosto de 1997 bajo el No. 70,838 del libro respectivo, 
y segiin 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 inscr–biÆ en eta C6inara de Comercio, 5]. 

29 de Mayo de 2000 bajo el No. 87,250 deçi. libro respectivo, fueror* 
heclios los siguientes nornbramientos: 

CLASH: S JUNTA DIRECT  

Principales 
1. Minski Gontovuik Ruben CC.*******7,463,982 

� 2. Minski Gontovnik Meyer CC. *******7,461,324 
� 3. Minski Gontovnik Jose I CC. *******8,671, 834 

Suplentes 
1. Minski 
2. Minski 
3. Minski 

Zilberblum Elliot 
Deitel Daniel 
Sharon 

Que segün Acta 
la Asaniblea de 
S.A. cuya parte 
el 15 de Agosto 
fueron hechos los 

Cargo /Noxnbre 
Presidente. 

C E R T I F I C A 

No. 116 del 27 de Junio 
Accionistas en Barranquilla 
�pertinente se inscribiO en 

de 1997 bajo el No. 70, 
siguientes nombraniientos: 

CC.******72,219,541 

?.A.*990, 212, 082, 805 

e 1997 correspondiente a 
de la sociedad: PROCAPS 
esta CÆmara de Comercio, 
38 del libro respectivo, 

IdentificaciOn 

********** C 0 N T I N U A 
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Minski Gontovnik Ruben CC. *******7,463, 982 
Supinte del PresIdente 

Minki Mjnski Abraham CC.*********802,575 
V–ceresidente 

Minsk– Gontovnik Meyer CC.*******7,461,324 
Sup1nte del vicepresidente 

Minski Gontovnik Jose  

CERTIFICA 

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

CrgoINornbre Identificaciôn 
Gereite General. 

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

C E R T I F I C A 

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. 
cuy. parte pertinente se inscribió en esta Cmara de Comercio, el 
09 de Sep/bre de 2004 bajo el No. 113,263 del libro respectivo, 
fueon hechos los siguientes nornbramientos: 

Cargo/Noinbre Identif icación 
Su$ente del Gerente. 

Tanaka Tatekawa Walter CC.******16,251, 923 

CERTIFXCA 

Que segün Acta No. 124 del 29 .de Marzo de 1999 correspondiente a 
la Asainblea de Accionistas en Barranquilla, de la sociedad: PROCAPS 
S.A. cuya parte pertinente se inscribió en esta Câmara de Comercio, 
el 04 de Agosto de 1999 bajo el No. 82,226 del libro respectivo, 
fueon hechos los siguientes nombramientos: 

argo/Nombre Identif icacic5n 
Re\iisor Fiscal Ppal. 

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

C E R T IF I C A 

Que 

segun Acta No. 127 del 22 de Marzo de 2000 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 CÆ.xnara de Comercig, 
el 29 de Mayo de 2000 bajo el No. 7,259 del libro respecti,11 

vo, 
fueron hechos los siguientes nombramientos: 

Cargo/Noxnbre. 
Suplente del Revisor Fiscal. 

Lozada Villareal Milena 

� C E R T 

Que .por Escr–tura Piiblica No. 2,784t  el 07 de Dic/bre de 2007, 
otorgada en la Notaria 2 a. de Barrar4uill cuya parte pertinente 
se inscribió en esta Cniara de ComercJ.o el 20 de Dic/bre de 2007 
baj o el No. .3,492 del libro respectivo---- ------
y las inscripciones-3.492-1, 3.493, 3,494, 3.495, 3.496, 3.497, ---i-
3.498, 3.499, 3.500, 3.501, 3.502, 3.503, 3.504, 3.505, 3.506, -----
3.507, Consta que RUBEN MINSICE GONTOVNIK,I C.C. No. 7.463.982, ------
obrando como Presidente y Representante Leal de la sociedad C.I. 
NATURMEGA S.A., que obrando en su condi ion de Presidente y ----- 
Representante Legaqi de la sociedad PRO PS S.,, el presidente 
debidamente facultado por los Estatutos SocLales y por el Maxima 
Organo Social, otorga los siguientes podees: Otorgar poder ---------
general, amplio y suficiente a los doctor es JOSEFINA DEL CARMEN --
MIELES BUELVAS CCNO.33.138.497; a MARCEI44 CARVThLIN0 PAGANO -----
CC.Nô.22.579.748; CRISTINA VIOLI FRANCESHINI CC.No.22.463.716, 

coin 

las facultades que se transcriben a contiivacion: a.- Para que -----
representen a la sociedad PROCAPS S.A. ante todo tipo de ----------
autoridades administrativas administrativas y jurisdiccioia1es, en asuntos de ------- 
naturaleza. civil, laboral, comercial, pnal, aduanera, caxnbiari41 

tributaria, policiva, administrativa y fica1. b.- Contestar y ------
presentar demandas, requerimientos, reçuros, pedir y aportar ------
pruebas, recibir, notificarse, ejercer iaaccion de tutela, ---------
trainitar iricidente de desacato, coxnparece en los procesos que 
cursen contra la sociedad, allanarse e4 noxibre de la sociedad e*i 
los asuntos que sean necesarios, transgir, desistir, sust–tuir, 

111 

renunciar y reasumir el poder. c.- La faci4itad expresa de ---------- 
conciliar, por tanto pueden ilegar a acue dos conciliatorios, 1 

transaccionales, judiciales o extrajudiia1es .0 extrajudiciales 
cualguiera que sea su cuantia, para l cual las apoderada.s deben 
aportar la autorizacion simple y escrta deL Representante legal 
de la sociedad. d.- Podran presentar solli *citudes de devolucion y/61 
compensacion de impuestos, ventas y rexas, ecibir los pagos por 
las devoluciones y adelantar todo traxnit o poceso administrativo 

form la DIAN, de tal fox que en ningun mbmentó quede sin --------
representacion legal de la sociedad. PODER S ESECIALES: a.- Se 
confiere poder especial amplio y sufici nte a. las personas que s 
deternilnan seguidaxnente, que conforinan e grupo A y , para, para 
que conjuntatnente suscriban contratos de sumui’iistros. de mercancia 
y servicios con entidades of iciales, ha ta l. suma de OCHOCIENTOS 
MIL DOLARES DE LOS ESTADOS UNIDOS DE AMERI (U8800.000.00) - -------
liquidados a la tasa representativa del mercado vigente en el dia 
que se rea.lice la respectiva transaccio .. Grupo A. WALTER NANAFA 
TATEKAWA CC;No.16.251.923, CLAUDIA TANGAR FE CASTThLO -------------
CC.No.41.660.293, CARMEN ALICIA FLOREZ CC. 0.22.434.044, IVAN -------
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VILL. REAL CAMACHO CC. No. 91.201.749, CARMEN ALICIA HERRERA----------- 
DIAZ( RAN.AJDOS CC.No. 22.377.540, DAVID ANTONIO C}IARRIS GIRALDO ------- 
CC. N .19.341.274, RICARDOS DORADO IORTADO CC. 9172, JAIME 
FORE  LLINAS CC.No.19.300.593. b.- Se confiere poder especial 
arnplfo y cut iciente al senor WILLIAM AIJBERTO BARROS CERRA ----------
CC.Nc?. ---S

 
8.715.941, para que en nombre y representacion de PROCAPS ----

S .A. suscriban declaraciones canibiarias, aduaneras y tributarias a 
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(57) ABSTRACT 

The present invention is directed to an active agent dosage 
form which is adapted for retention in the stomach and 
useful for the prolonged delivery of an active agent formu-
lation to a fluid environment of use. The active agent dosage 
form is a polymer matrix that swells upon contact with the 
fluids of the stomach. A portion of the polymer matrix is 
surrounded by a band of insoluble material that prevents the 
covered portion of the polymer matrix from swelling and 
provides a segment of the dosage form that is of sufficient 
rigidity to withstand the contractions of the stomach and 
delay expulsion of the dosage form from the stomach until 
substantially all of the active agent has been dispensed. 
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PROLONGED RELEASE ACTIVE AGENT 
DOSAGE FORM ADAPTED FOR GASTRIC 

RETENTION 

This application is a con. of U.S. application Ser. No. 
09/131,923, flied Aug. 10, 1998, now U.S. Pat. No. 6,120, 
803, which claims priority from US Provisional Application 
Ser. No. 60/055,475, flied Aug. 11, 1997, which is incorpo-
rated herein by reference. 

FIELD OF THE INVENTION 

The present invention is related to the prolonged release 
of an active agent from a dosage form. More particularly, it 
relates to a an active agent dosage form adapted for retention 
in the stomach for a sustained period for delivering the 
active agent to a fluid environment of use. 

I3ACKGIOUND OF 1111; INVIlNIION 

Controlled release dosage forms that provide for pro-
longed delivery of active agent formulations to the environ-
ment of use have found application for increasing numbers 
of active agents. However, with respect to pharmaceutical 
and veterinary active agent formulations, there has been a 
need not only to provide for prolonged delivery of the active 
agent over time, but also to provide prolonged delivery of 
the active agent at a particular location or locations in the 
environment of use, such as in the stomach. 

Certain active agents are absorbed primarily from the 
small intestine. Generally, the time of passage of different 
particles through the small intestine does not vary 
significantly, and passage is generally independent of food 
intake and particle size. Thus, active agent dissolved in 
liquid, solid active agent dispersed in liquid and relatively 
larger delivery units of active agent, such as inicrocapsules 
and the like, will traverse the length of the small intestine in 
substantially the same time frame, usually about 3-5 hours. 
For active agents that are not easily absorbed by the small 
intestine or that do not dissolve readily, the window for 
active agent absorption in the small intestine may be too 
short to provide a desired therapeutic effect. This fact often 
creates a need for frequent dosing of active agent in order to 
provide and maintain adequate levels of active agent in 
blood plasma. ’l’ttc need for frequent dosing presents com-
pliance problems and is often inconvenient for the user as 
well. 

Since it has been found difficult to alter the transit time of 
active agent through the small intestine, some emphasis has 
been placed on attempting to control the transit time of 
active agents in the stomach. Most active agents are not well 
absorbed in the stomach, but even in those instances where 
the active agent is not well absorbed, the continuous release 
of active agent in the stomach over a prolonged time period 
will dispense  active agent over that same period of time to 
the small intestine where it can be absorbed. While there Is 
a sound basis for such an approach, physiological charac-
teristics of the stomach and the digestive process have not 
allowed for much prior success, since the residence time of 
a particle in the stomach is only mildly dependent of food 
intake or particle size. 

The physiological behavior of the stomach is usually 
determined by whether it contains fond or is empty. Pond is 
mixed and partially digested in the distal stomach (antrum). 
As the stomach undergoes contractions, partially digested 
material is discharged into the small intestine and non-
digested material is retropelled into the main part of the 
stomach for further digestion. In the fed state, non-digestible 

material is not generally able to leave the stomach. At the 
end of a digestive period, the stomach enters the fasting 
stage and begins a cycle called the interdigestive mycelec-
trie motor cycle or IMMC. 

5 The IMMC can be considered to be divided into four 
phases: (1) phase 1 is an approximately one hour period with 
no contractions; (2) phase 2 is about a forty minute period 
of intermittent potentials and contractions that increase in 
intensity over time; (3) phase 3 is a relatively short period, 

10 generally between about five to fifteen minutes, of intense 
contractions (commonly called the "housekeeper wave") 
that completely empties the stomach; and (4) phase 4 is a 
short transitory period between the intense activity of phase 
3 and the quiescence of phase 1. The different phases move 

25 distally from the stomach to the terminal ileum over an 
approximately two hour period as the cycle is repeated. 
Since the cycle is interrupted by the receipt of food by the 
stomach, it is possible to delay the emptying phase, phase 3, 
by maintaining a fed state. However, it is not practical to 

20 regularly maintain the fed state over a long period of time. 
Consequently, a need exists for a delivery device that can 
remain in the stomach for a significant period, whether in the 
fed or fasted state, and deliver active agent to the stomach 
over a prolonged period of time. 

25 A variety of studies have been conducted in dog and in 
man to determine sizes of objects that would be retained in 
the stomach during the fed stage and also in the fasting stage 
when IMMC is present. Khosla and Davis, International 
.kJwn121 of Pharmaceutics, Vol. 62 (1990), pages R.9-Rl 1 

30 have reported that a particle size less that 2 mm generally 
results in emptying from the stomach of the dog. Non-
disintegrating tablets having sizes of 7, 11 and 13 mm in 
diameter were emptied from the human stomach, but the 
larger sized tablets tended to remain in the stomach longer 

35 than the small sized tablets. Tablets larger than 11 nun 
tended to be emptied only during the IMMC. Davis et al., 
Pharmaceutical Research, Vol. 8, No. 10 (1991) has 
described retention of radio-telemetry capsules having a size 
of 25x8 mm in the stomach of human subjects past phase 3 

40 of the IMMC. Timmernians et al, Journal of Fhar,naceu-
rica! Sciences, Vol. 82, No. 8 (1993) has reported the mean 
resting pyloric diameter in humans as 12.8–7.0 mm. 
Accordingly, it is important that gastric retentive delivery 

45 
vehicles are adapted to disintegrate, dissolve or erode to 
sizes that permit eventual elimination of the vehicle without 
causing gastric obstruction. 

Various attempts to provide active agent delivery devices 
that remain in the stomach for extended periods or time have 

50 
been described previously. For example, U.S. Pat. No. 
4,851,232 describes a hydrogel reservoir containing tiny 
pills having a active agent core surrounded by a wall 
controlling delivery of active agent to the stomach. The 
hydrogel swells in the stomach to facilitate retention of the 

55 active agent reservoir in the stomach over time. 
U.S. Pat. No. 4,871,548 describes a dosage form includ-

ing a mixture of low and high number average molecular 
weight hydroxypropylmethylcellulose polymers and active 
agent that swells when in the stomach. 

so U.S. Pat. No. 4,767,627 describes substantially planar 
devices formed of bioerodible polymer including active 
agent that may he compressed and folded for oral adminis-
tration and then released and unfolded in the stomach, where 
the devices are to be retained over an extended period of 

65 time. The devices have a longest diameter of between 1.6 
and 5 cm. it is suggested that as an alternative to incorpo-
rating the active agent into the device a controlled release 
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active agent module, mechanically or osmotically driven, 
can be glued or tethered to the device. 

U.S. Pat. No. 5,443,843 describes a plurality of compress-
ible retention arms and an attached controlled release device 
which in the expanded form resists gastrointestinal transit. 
The system can have a collar or a belt for receiving and 
holding a active agent-containing, orally-administrable con-
trolled release device, in a fully expanded configuration for 
human use, the system is described as having minimum and 
maximum dimensions of 23 and 6.0 centimeters, respec-
tively. 

U.S. Pat. No, 5,007,790 describes a sustained release 
active agent dosage form in the form of a capsule or tablet 
that includes a plurality of hydrophilic water-swell able, 
cross-linked polymer particles that swell in the stomach to 
promote gastric retention and permit gastric fluid to pen-
etrate the particles to dissolve active agent and deliver it to 
the stomach in the solution state. The particles are indicated 
to retain their physical integrity over the dosing period. 
Initially sized particles, indicated to be preferably spherical, 
are disclosed to be in the range of 50 ,um to 2 mm, swell to 
a size of about 3 mm. Aplurality of particles are packed into 
a capsule for administration to a patient. 

U.S. Pat. No. 5,582,837 describes a dosage form similar 
to that of U.S. Pat. No. 5,007,790, without the use of a 
cross-linked hydrophilic polymer. The particles are 
described as slippery and soft, preferably spherical, and 
having dimensions on the order of 6 to 18 mm in the swollen 
state. The particles can be packed into capsules containing 
7-25 spherical particles, depending on the size, or formu-
lated into tablets that contain from 2-25 spherical particles. 

The use of albumin-cross-linked polyvinylpyrrolidone 
hydrogels to deliver flavin monomicicotide to dogs has been 
described by Park et at. in Journal of Contmlled Release, 
Ml.19 (1992) pages 131-134. The hydrogels were main-
tained in the stomachs of dogs for extended periods, even in 
the fasted state. (lets with a glassy core tended to remain in 
the stomach longer than hydrogels without the glassy core. 
Control of the size of the core was attempted by adminis-
tration of water in the stomach. While it is possible to control 
the dimensions of the hydrogel in the dry state, controlling 
the size of the glassy core within the bydrogel after admin-
istration to a subject by addition of water is not suitable for 
fabrication of a dosage form that can routinely and control-
lably be retained in the stomach of a subject over a pro-
longed period of time. 

While it is important that the delivery device be adapted 
to remain in the stomach for a prolonged period, it is also 
important that the device deliver active agent in a controlled 
manner. Delivery systems, such as those described below, 
are representative of the many different systems have been 
suggested for such controlled delivery of active agents over 
a prolonged period of time. 

For example. U.S. Pat. No. 4,290,426 to Lusted et al 
describes a cylindrical dispenser for releasing a beneficial 
agent into a fluid environment at a rate that is governed by 
the fluid induced relaxation of a polymeric agent contained 
within the dispenser. The cylindrical dispenser includes an 
impermeable container that has within it a reservoir and a 
passageway from the reservoir to the exterior of the con-
tainer. The reservoir contains a polymer and a beneficial 
agent. The polymer imbibes fluid from the environment and 
thereby undergoes relaxation, releasing the beneficial agent 
from the device. The amount of agent released is dependent 
on the rate of relaxation of the polymer over time. 

Coated dosage forms have also been suggested for deliv-
ery of a controlled amount of a beneficial agent over a 

prolonged period of time. U.S. Pat. No. 5,256,440 describes 
a process for producing a film coated dosage form. A 
continuous groove is Inscribed in a dosage form core. A latex 
film is coated onto the core, the groove defining a fixed zone 

5 and a detachable zone for the 1dm. The detachable portion of 
the latex film detaches when it is exposed to the environment 
of use, thereby exposing a discrete portion of the dosage 
form core surface. The remainder of the film remains 
attached to the dosage form core. The exposed portion of the 

o dosage form surface erodes and releases active agent to the 
environment of use. 

Coated tablets for constant and prolonged active agent 
release are described by Conte et al in J. Controlled Release, 
Vol. 26, (1993) pages 39-47. These GEOMATRIXrM Sys-

15 toms are swellable matrices that are coated or tableted with 
polymeric barrier layers. Release performances of the sys-
tems are modulated as a result of the reduction of the 
releasing surface exposed to the dissolution medium by the 
polymeric barrier layer coatings. As the extent of coating of 

20 the system’s surface is increased, the release kinetics of the 
system shift toward constant release. These systems are 
further described in U.S. Pat. No. 4,839,177 to Colombo et 
al. 

U.S. Pat. No. 5,534,263, which is incorporated herein by 
25 rcfcrcnce, describes a dosage form useful for the prolonged 

delivery of an active agent formulation in the form of a 
matrix having two or more insoluble bands on the surface of 
the matrix. The exposed surfaces of the matrix erode in a 

30 
manner that creates additional surface areas to provide for 
prolonged release of an active agent formulation with deter-
mined release profiles. 

Additional oral, controlled-release dosage forms include 
elementary osmotic pumps, such as those described in U.S. 
Pat. No. 3,845,770, mini-osmotic pumps such as those 
described in U.S. Pat. Nos. 3,995,631, 4,034,756 and 4,111, 
202, and multi-chamber osmotic systems referred to as 
push-pull, push-melt and push-stick osmotic pumps, such as 
those described in U.S. Pat. Nos, 4,320,759, 4,327,725, 

40 4,449,983, 4,765,989 and 4,940,465, all of which are incor-
porated herein by reference. 

Administration of acyclovir by sipped solution over a 
four-hour period has been described in Re.!. din. Pharmac., 
21, 459-462 (1986) to achieve an increased contact time 
with the human stomach and the gastrointestinal tract, The 
total amount of acyclovir absorbed was increased over that 
observed with administration of acyclovir tablets, The influ-
ence of food on gastric retention time and the absorption of 
acyclovir has been reported in International Journal of 
Pharmaceutics, Vol. 38 (1987), pages 221-225. As reported 
there, compared to a lighter meal, the heavier meal slowed 
the rate of gastric emptying, prolonged small intestinal 
transit time and decreased absorption of the active agent. 

SUMMARY OF THE INVENTION 

As can be observed in the above-referenced patents and 
publications, devices have been described that provide for 
prolonged delivery of an active agent and retention in the 
gastric environment. However, there remains a continuing 

eo need for improved systems for delivering an active agent to 
the gastric environment over a prolonged period of time and 
in a reliable, controllable and reproducible manner. In 
particular, there is a need for sustained delivery devices that 
are to remain in the stomach, even during a fasting state in 

as which IMMC is present, for a prolonged period, for example 
from about 4 hours to up to about 20-24 hours. Such devices 
should exhibit a combination of flexibility and rigidity so as 
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not to be expelled from the stomach into the pyloric sphinc-
ter under fed or fasting conditions, and deliver active agent 
in a reproducible, controlled manner, over a prolonged 
period of time. 

Accordingly, the present invention is directed to a dis-
pensing device that will provide increased retention time of 
the device in the stomach over conventional dosage forms 
and release an active agent formulation in a reliably con-
trollable manner, and further that is easy and inexpensive to 
manufacture, 

In one aspect, the invention is directed to an active agent 
dosage form for the prolonged delivery of an active agent to 
the stomach of a human or other animal. The dosage form 
includes an active agent and a polymer matrix boned of a 
mixture of a swellable, water soluble polymer that expands 
when in contact with fluids in the gastric environment and a 
bydroatiractani, preferably water insoluble. The matrix is 
formed with a rigid or semi-rigid segment in which swelling 
of the bydrogel is constrained to provide a rigid or semi-rigid 
section in the dosage form that facilitates the dosage form 
remaining in the stomach of a subject over a prolonged 
period of time. In one embodiment, the rigid or semi-rigid 
section of the dosage Loon comprises one or more insoluble 
materials, typically exhibiting low water impermeability and 
formed as a band circumscribing a portion of the surface of 
the matrix, that along with the banded portion of the polymer 
matrix forms the rigid or semi-rigid segment of the dosage 
form. 

The aforementioned insoluble material or band (or bands, 
if more than one band is utilized) prolongs the period of time 
in which the polymer matrix retains its integrity in an 
expanded state and increases the residence time of the 
dosage form in the stomach. The band limits the transport of 
fluid into the portion of the polymer matrix which it sur-
rounds and provides the polymer matrix with enough rigid-
ity to permit the dosage form to resist the compressive force 
of the contractions of tho.stomach during the housekeeping 
phase and remain in the stomach for a significantly pro-
longed period. As the dosage form erodes in the stomach or 
as active agent diffuses from the matrix, active agent will be 
released and either absorbed by the stomach or passed from 
the stomach to the small intestine where it can be absorbed. 

In still another aspect, the active agent dosage bonn 
comprises (a) a therapeutically-effective amount of an active 
agent, (b) a polymer matrix in which the active agent is 
dissolved or dispersed, the polymer matrix including a high 
molecular weight, water-soluble polymer and a hydroattrac-
tant such as a water-insoluble polymer, and, optionally, 
non-polymeric water-soluble excipients and polymers of 
molecular weight of less than 10,000 grams per mole, the 
polymer matrix having an outer surface for exposure to the 
environment of use. and (c) a band of insoluble material 
circumscribing a portion of the outer surface of the polymer 
matrix. 

Examples of water soluble polymers are sodium and 
calcium polyacrylic acid, polyacrylic acid, polymethacrylie 
acid, polymctlzylvinylcther co-maleic anhydride, 
polyvinylpyrrolidone, polyethylene oxide, hydroxypropyl 
cellulose, hydroxypropyl methyl cellulose, hydroxyethyl 
cellulose, hydroxymethyl methacrylate, sodium carboxym-
ethyl cellulose, calcium carboxymethyl cellulose, methyl 
cellulose, maltodextrin, xantban gum, tragacanth gum, agar, 
gellan gum, kayara gum, alginic acids, pectins, pre-
gelatinized starch, and polyvinyl alcohol, and blends of 
those polymers. Particularly useful polymer blends are those 
which form association polymers in the low pH environment 

of the stomach, such as mixtures of polyacrylic acid and 
polyethylene oxide or mixtures of polyacrylic acid and 
polyvinylpyrrolidone. 

Examples of hydroatiractants are water insoluble poly-
5 mars such as low substituted hydroxypropyl cellulose, ion 

exchange resins, microcrystalline cellulose, cross-linked 
sodium or calcium carboxymethyl cellulose, cellulose fiber, 
cross-linked polyvinyl pyrrolidone, cross-linked polyacrylic 
acid, cross-linked Amberlite resin, alginates, chitirt, colloi-

W dal magnesium-aluminum silicate, corn starch granules, 
wheat starch granules, rice starch granules, potato starch 
granules, zein, soya polysaccharide, and sodium carboxym-
ethyl starch, and blends of these hydroattractants. 

Examples of non-polymeric water soluble excipients 
15 include sugars, such as mannitol, sorhitol, sucrose, lactose, 

fructose, maltose; salts such as sodium chloride, potassium 
chloride, calcium sulfate; the ammino acids alanine, 
argininc, asparaginc, aspartic acid, cysteinc, glutamic acid, 
glulamine, glycine, histidine, isoleucine, leucine, lysine, 

o methionine, phenylalanine, proline, serine, threonine, 
tryptophan, lryosinc, and vaiine; buffering agents such as 
citric acid, sodium citrate, potassium citrate, succinic acid, 
lumaric acid, sodium acetate, sodium phosphate monobasic, 
tartaric acid, sodium potassium tartrate; surface active 

25. agents such as poloxamors, polysorbates, lecithin and the 
like; and effervescing couples such as citric acid blended 
with sodium bicarbonate, and similar blends. Malodexirin, 
having a molecular weight of about 400 to 4000 grams per 
mole, and polymers having similar properties are example of 

30 a low molecular weight polymeric materials useful in this 
invention. 

In another aspect, the invention comprises an active agent 
dosage form adapted to deliver in the stomach, as a single 
dose and over a prolonged time period, a therapeutically 
effective amount of the active agent with the relative absorp-
tion index of the active agent over the time period being at 
least O.S. Preferably, the amount of active agent delivered 
over the prolonged period by the present invention will he at 

40 
least 50%, and most preferably at least 80%, of the amount 
of active agent deliverable in an immediate release, multiple 
dose regimen over the time period. 

In still another aspect, the invention comprises an active 
agent dosage form adapted for gastric retention over a 

45 prolonged period comprising a polymer matrix boasted of a 
water soluble, high molecular weight polymer and a 
bydroattractant in which the weight percent of the water 
soluble, high molecular weight polymer is about 10 to 50 
weight percent and the weight percent of the hydroattractant 
is about 5 to 70 weight percent. 

In a further aspect of the invention, the invention corn-
prima a composition comprising about 5 weight percent to 
about 50 weight percent of a polyethylene oxide polymer 
having a number average molecular weight of between 
about 100,000 and 9 million grams per mole and about 5 
weight percent to about 70 weight percent of a hydroxypro-
pyl cellulose polymer having a hydroxypropyl content of 
between about 10 weight percent to about 13 weight percent 
of the hydroxypropyl cellulose polymer. 

so in another aspect of the invention, the dosage form is 
formed as a swellable polymer matrix attached to a separate 
active agent reservoir, from which the active agent is 
delivered, such as an osmotically-driven active agent reser-
voir. The polymer matrix is formed as a tube or annular ring 

65 and placed about the reservoir, such that swelling of the 
polymer retains the active agent reservoir within the tube or 
ring and provides size and gel properties to the dosage form 
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The terms "adapted for gastric retention" or "gastric 
retentive" mean, with respect to the dosage form of this 
invention, that the dosage form will remain in the stomach 
of a subject for a prolonged period of time. 

The terms "rigid" and "semirigid" mean, with respect to 
a portion of the active agent formulation matrix or polymer 
matrix as defined above, that such portion will not swell and 
form a gel when initially contacted with gastric fluid. 

The term "bioerodible" intends a material that will, at 
least in part, dissolve, degrade or erode in the fluid envi-
ronment of use. 

The term "biocquivalcet" intends, with respect to an 
active agent dosage form of this invention, that there is 
greater than a 90% probability that the bloavailability of the 
active agent as determined by standard methods is 80-125% 
of the defined dosage form and that there is greater than a 
90% probability that the maximum blood plasma concen-
tration and the minimum blood plasma concentration of the 
active agent as measured by standard methods is 80-125% 
of the defined dosage form. 

The term "polymer" means a material formed from a 
single polymer or a mixture of polymers. 

The term "sustained retention period" means the duration 
of time equal to or exceeding at least twice the duration of 
time between the administration of single doses of an active 
agent that is intended to be administered more than once 
(e.g., bid, rid, q4h or q5h) over a 24 hour period. For 
example, If a active agent dosage form is intended for rid 
dosing (i.e., 3 time a day or every 8 hours), the sustained 
retention period with respect to such active agent would be 
a least 16 hours. In the case of a active agent intended for 
q4h dosing, i.e., every 4 hours, the sustained retention period 
would be at least 8 hours, 

The term "relative absorption index" means the ratio of 
the amount of aeth’s agent delivered over a sustained 
retention period by a single application of the dosage form 
of this invention to the amount of active agent delivered by 
a multiple dose regimen of an immediate release, active 
agent dosage form over the same sustained retention period, 
as determined from the area under the blood plasma curve of 
the subject to which the active agent is administered, 
wherein the total amount of the active agent contained in the 
dosage form of the invention is equal to the total amount of 
active agent contained in the multiple doses of the imme-
diate release, active agent dosage form. 

The term "swellable" means, with respect to a polymer or 
a polymer matrix, that the polymer or polymer matrix is 
capable of imbibing fluid and expanding when in contact 
with fluid present in the environment of use. 

The terms "therapeutically effective" amount or rate refer 
to the amount or rate of the active agent needed to effect the 
desired pharmacologic, often beneficial, result. 

The dispensing devices of the invention find use, for 
example, in humans or other animals. The environment of 
use is a fluid environment and for the purposes of this 
invention primarily includes the fluid environment of the 
stomach and the upper intestinal tract or small intestine. A 
single dispensing device or several dispensing devices can 
he administered to a subject during a therapeutic program. 

The invention will he better understood with reference to 
the drawings and the description herein. FIG. 1 depicts one 
embodiment of the delivery device 10 according to the 
present invention. The delivery device or active agent dos-
age form 10 comprises a polymer matrix 11 having active 
agent 12 (illustrated by the multitude of dots) dissolved or 

10 
dispersed therein. Polymer matrix 11 typically is formed of 
combination of a swellabic, high molecular weight, water-
soluble polymer and a hydroattractant. 

Representative examples of the swellable polymer corn-
5 prising high molecular weight, water-soluble polymers are 

polyethylene oxide and cellulosic polymer derivatives 
including hydroxypropyl cellulose, hydroxypropyl methyl 
cellulose, hydroxyethyl cellulose, sodium carboxy 
methylcellulose, calcium carboxyinethyl cellulose, methyl 

20 cellulose, as well as noncellulosics such as mattodextrin, 
polyvinyl alcohol, polyacrylic acids, alginales, gelatin, natu-
ral gums, including guar, lightly crosslinked versions of 
these polymers, starch graft copolymers and the like. The 
polymers generally have number average molecular weights 

s over 50,000 grams per mole, such as between 50,000 and 
10,000,000 grams per mole and representative viscosities, 
e.g. for polyethylene oxide in the range of I 2.-20,000 cps 
(5% aq, 25° C., MW 100,000-900,000),400-4000 cps (21%, 
aq, 25* C., MW 1,000,000-2,000,000) and 1500.-15,000 cps 

o (1% aq, 250 C., MW 4,000000-8,000,000) [Brookfield 
viscometer, rotational spindle]; for meihylcellukise in the 
range of 1,500-18,000 cps (2% aq, 200 C., MW 62,000-134, 
000) [Ubbelobde tube viscometer]; for hydroxypropyl meth-
ylcllulosc in the range of 4,000-400,000 eps (2% aq, 20° 

25 C, MW 88,000-242,000) [Ubbelohde tube visconicter]; for 
hydroxyethyl cellulose in the range of 75-400 cps (5% aq, 
25° C., MW 90,000-200,000), 400-6500 cps (2% eq. 25° 
C., MW 300,000-720,000) and 1500-5,000 cps (1% aq, 25° 
C., MW 1,000,000-1,300,000) (Brookfield viscometer, rota-

o 

tional spindle); for guar about 5100 cps (1%) (Brookfield 
viscometer, rotational spindle]; for poly(rnethyl vinyl ether/ 
maleic anhydride) in the range of 15 to greater than 200 cps 
(5% aq., MW 20,000-80,000) [Brookfield viscometer, rota-
tional spindle]; for polyvinyl alcohol in the range 27-65 cps 

35 (4% aq, 20° C. [Ikeppler falling ball method and 
1100-1500 cps (10% aq, 25° C) [Brookfield viscometer, 
rotational spindle]; for sodium carboxyrnethyl cellulose in 
the range of 25-50 cps (21% aq, 25° C.) (MW 90,(00) to 
about 2,500-6,000 cps (1% sq. 25° C.) (MW 700,000) 

40 (Brookfield viscometer, rotational spindle]; and for sodium 
polyacrylic acid 5000-75,000 (0.5% aq) (MW 750,000-4, 
000,000) [Tlrocikfield viscometer, rotational spindle]. Poly-
mers having molecular weights between 300,000 and 8,000, 
000 grams per mole are preferred, and those having 

s molecular weights between about 5,00000 to 8,000,000 
grams per mole are especially preferred. Polyethylene oxide 
having a number average molecular weight between about 
5,000,000 to 8,000,000 grams per mole is most especially 
preferred, e.g. Polyox 308. Also, especially preferred are 

so 

metlzylceflulose type/grads A15C, A1SM and hydroxypro-
pyl metbylcellulose type/grade K4M, 1(1SM, lOOM and 
1MM (Dow Chemical Company); hydroxyethyl cellulose 
such as NatrosolD HliC; hydroxypropyl cellulose such as 
Kiucci (Grades H, M, G, J, L, E�Aqualon Company); gust 

sa such as Supercolfi Guar U (Aqualon Company); pectin such 
as (JUNU Pectin (Aqualon Company); carrageenan such as 
GENt) Carrageerian (Aqualon Company); pely(melhyl 
vinyl ether/maleic anhydride) such as Gantreafi AN Copoly-
mer (AN-119, -139, -149, -169, -179, OAF Corporation); 

o polyvinyl alcohol such as Elvanolfi 71-30, Elvannttt’ 85-30, 
Elvanolfi 50-42 and Elvanolefi HV (DuPont); sodium car-
boxymethyl cellulose such as Aqualon cellulose gum grade 
7114; sodium polyacrylic acid such as Carpobolfi resin 
grade 934PNF; and polyacrylic acid such as Carpobolfi 

s resin grade 934P. 
Representative examples of hydroattractants are water-

insoluble polymers such as low substituted hydroxypropyl 
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cellulose, microcrystalline cellulose (Avicel), cross-linked 
sodium or calcium carboxymethyl cellulose, cellulose fiber 
(Solka-Floc or Elcenia), cross-linked polyvinyl pyrrolidone 
(Polyplasdone XL, cross-linked Amberlite resin, alginates 
(SaUalgine), colloidal magnesium-aluminum silicate 
(’vhegum), corn starch granules, rice starch granules, potato 
starch granules, wheat starch granules, sodium carbozym-
ethyl starch (Expotab, Primojel), corn starth/acrylamide! 
sodium acrylate copolymer, acrylamidetsodium acrylate 
copolymer and the like. A particularly suitable hydroattrac. 
taut is hydroxypropyl cellulose having a hydroxypropyl 
content of between about 8-15 weight percent, and prefer-
ably about 10-13 weight percent, such as that supplied as 
Low Substituted 1-lydroxypropyl Cellulose grade ii as 
manufactured by Shin-Etsu Chemical Company, Ltd., 
Tokyo, Japan. 

Typically, the water soluble, high molecular weight poly-
mer in the polymer matrix is present in from about 5% to 
about 90% by weight based on the total weight of the active 
agent formulation matrix, and the hydroattraclant is present 
in from about 5% to about 7011/o by weight based on the total 
weight of the active agent formulation matrix. The particular 
percentages will he chosen to provide the desired retention 
time in the stomach and the desired release profile of active 
agent. However, it is presently preferred to have the polymer 
matrix contain from about 10 weight percent to about 50 
weight percent of the water soluble, high molecular weight 
polymer and from about 10 weight percent to about 60 
weight percent of the hydroattractant, with weight percent-
ages of water soluble, high molecular weight polymer in the 
range of 10 to 40 weight percent and hydroaltractant in the 
range of 25 to 35 being especially preferred. 

Dosage form 10 is conveniently cylindrically shaped with 
rounded ends 13 and 14 that facilitate administration of the 
dosage form in its non-swelled state. In FIG. 1A, the device 
10 is shown in preparation prior to application of the 
insoluble material or baud 15 shown in FIG. lB. The 
insoluble material exemplified as band 15, circumscribes a 
portion of the outer surface of the polymer matrix 11 While 
a single hand is illustrated in FIG. 1, additional bands such 
as illustrated in FIG. 4 can be utilized depending on the 
particular application for which the device is being used. 

The band of insoluble material 15 is applied to the outer 
surface of the polymer matrix. The insoluble material 
imparts rigidity to the gel-forming polymer matrix to man-
age gastric retention time and further control the delivery 
profile of the active agent of interest. Band 13 typically 
exhibits low water permeability and will prevent that portion 
of the polymer matrix which it surrounds from imbibing 
fluid, thus substantially limiting any swelling of polymer 
matrix U at that location. The number, size, and placement 
of the insoluble bands that are applied onto the surface of the 
active agent formulation matrix may be varied to adjust the 
active agent delivery profile and the retention time in the 
stomach. For example, bands 0.1 mm to about 12 mm in 
width, preferably between about 05 and 8 mm, may be 
applied onto the active agent formulation matrix surface. 
Further, between about 1 and 10 bands may be used, but 
generally between about I and 3 are affixed to the matrix. 
The bands may be placed close together (i.e., within about 
0.5 mm of each other) or may be placed about 8 to 12 mm 
apart. 

With reference to FIGS. 4A-41), dosage form 10 is 
formed with two bands 13, each circumscribing a portion of 
the surface of polymer matrix 11 in which active agent (not 
shown) is dispersed. FIG. 4A illustrates dosage form 10 in 
its initial configuration before it has imbibed any fluid. Upon 

IF 
administration to a subject, dosage form 10 swells as shown 
in FIG. 4B in those segments of polymer matrix 11 that arc 
not surrounded by hands iS. Because of the low fluid 
impermeability of bands 13, those portions of polymer 
matrix 11 surrounded by bands 15 do not appreciably imbibe 
fluid and the polymer in such segments of the polymer 
matrix does not swell to any significant extent. FIGS. 4C and 
4D illustrate sequential states of dosage form 10 after it is 
substantially eroded by gastric fluid and contractions of the 

in stomach. Eventually, dosage form 10 will separate into two 
pieces and be expelled from the stomach. 

An alternate embodiment of the invention is illustrated in 
FIGS. 5-7 wherein a separate active agent containing res-
ervoir is utilized with the swdllable polymer matrix of the 

is 

present invention. The swellable polymer matrix 11 is 
formed in the shape of a tube or annulus, for example by 
extrusion of the polymer mixture after preparation as 
described below, and positioned around an active agent 
reservoir denoted generally as 16. Reservoir 16 will be 

20 adapted to deliver active agent to the environment of use 
over a prolonged period of time when the dosage form is 
retained in the stomach. In one form it may be an osmotic 
pump, such as that manufactured by ALZA Corporation, 
Palo Alto, Calif. as the OROSO active agent dispensers. 

2$ Various types of osmotic dispensers include elementary 
osmotic pumps, such as those described in U.S. Pat. No. 
3,845,770, mini-osmotic pumps such as those described in 
U.S. Pat. Nos, 3,995,631, 4,034,756 and 4,111,202, and 
multi-chamber osmotic systems referred to as push-pull, 

30 push-melt and push-stick osmotic pumps, such as those 
described in U.S. Pat. Nos. 4,320,759,4,327,725, 4,449,983, 
4,765,989 and 4,940,465, all of which are incorporated 
herein by reference. In the multi-chamber osmotic systems, 
the active agent reservoir 16 is typically formed with a active 

35 agent compartment 17, containing active agent in the t’orni 
of a solid, liquid or suspension, as the case may be, and a 
compartment 18 of a hydrophilic polymer that will imbibe 
fiuidd from the stomach, swell and force the active agent 
from opening 19. Such osmotic pumps are sold commer-

40 dally and have been described in the patents noted above 
and other patent and scientific literature. Other active agent 
delivery systems could he used, but the osmotically-driven 
systems are preferred for their well controlled delivery of a 
vast multitude of active agents, including those preferred for 
delivery by means of and as part of this invention. 

Polymer matrix U will well in the stomach and facilitate 
retention of the active agent reservoir 16 in the stomach 
during the time that active agent is being delivered. After the 
polymer has eroded and active agent has been dispensed, the 

50 active agent delivery reservoir 16 will pass from the stomach 
and exit the gastrointestinal tract. With reference to FIG. 5, 
polymer matrix ii maybe prepared in two parts and joined 
about the active agent reservoir 16, such as with comple-
mentary male ridges 20 and female grooves 21. More 

s5 simply, it may he prepared in one piece as a tube or annular 
ring that is fitted or molded about the active agent reservoir 
16 as shown in FIG. 6. Additionally, band(s) 15 may be 
placed about the polymer matrix, limiting the swelling of the 
polymer matrix in the segment surrounded by the hand, 

so Preferably, the tube or ring is formed with split ends 24 as 
illustrated in FIG. 7, such that upon swelling of the polymer 
matrix, the ends flare outwardly and create an effective 
diameter larger than that created in the ease where the tube 
ends are not split. Conveniently, the polymer matrix 11 is 

65 injection molded about the active agent reservoir, or 
alternatively, it may be formed as a tube into which the 
active agent reservoir is inserted. In certain circumstances, it 
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may be beneficial to have the polymer matrix extend past the 
end of the active agent reservoir, in which case the tube ends 
may he crimped to assist in retaining the active agent 
reservoir within the tube. However, if a snug th is provided 
initially between the inner surface of the polymer tube or 
annular ring and the outside wail of the active agent 
reservoir, then the swelling of the polymer matrix normally 
will be sufficient to retain the tube or annular ring on the 
active agent reservoir without any additional means being 
required. Gastric fluid will contact the active agent reservoir 
and active agent will be dispensed from hole 19 in the 
reservoir out through boles 22 that are present in the end of 
The polymer tube 11. While a single hole in the tubular 
polymer matrix U is considered adequate, it is preferred to 
have a bole at each end of the polymer tube. In another 
embodiment, illustrated in FIG. 6, the polymer matrix 11. is 
constrained by a band of insoluble material 15, as has been 
described elsewhere in this description. Band IS constrains 
the polymer matrix and assists in retaining the polymer on 
active agent reservoir 16. Either alone or in combination 
with band 15, active agent reservoir 16 provides a rigid 
segment of the dosage form of the invention that facilitates 
The dosage form being retained in the stomach for a pro-
longed period of time. When the polymer matrix has eroded, 
band IS will release from the dosage form and be expelled 
from the stomach and gastrointestinal tract. 

The insoluble material comprising band(s) 15 may be any 
material that is nontoxic, biologically inert, nonallergcthe 
and nonirritating to body tissue, that exhibits little imper-
meability to liquids, and that maintains its physical and 
chemical integrity in the environment of use for at least a 
portion of the dispensing period. The low liquid permeabil-
ity of the insoluble material serves to limit swelling of the 
polymer matrix in that section of the polymer matrix that is 
surrounded by the band. 

Insoluble materials from which the bands may be pre-
pared include, for example, polyethylene, polystyrene, 
ethylene-vinyl acetate copolymers, polycaprolactone and 
HytrelO polyester elastomers (Du Pont). Additional banding 
materials include but are not limited to polysaccharides, 
edilulosies, cellulose acetate, cellulose acetate propionatc, 
cellulose acetate butyrate, cellulose acetate pseudolatex 
(such as described in U.S. Pat. No. 5,024,842), cellulose 
acetate propionate, cellulose acetate butyrate, ethyl 
cellulose, ethyl cellulose pseudolatex (such as Sureleasefi as 
supplied by Colorcon, West Point, Pa. or Aquacoat as 
supplied by FMC Corporation, Philadelphia, Pa.), 
nitrocellulose, polylactic acid, poly-glycolic acid, polylac-
tide glycolide copolymers, , polycaprolactone, polyvinyl 
alcohol, polyvinyl acetate, polyethylene vinylacetate, poly-
ethylene teraplithalate, polybutadiene styrene, 
polyisohutylene, polyisohutylene isoprene copolymer, poly-
vinyl chloride, polyvinylidene chloride-vinyl chloride 
copolymer, copolymers of acrylic acid and metbaerylic acid 
esters, copolymers of methylmethacrylatc and etbylacrylato, 
latex of acrylate caters (such as Eudragitfi supplied by R 

bmPharma, Weiterstadt, Germany), polypropylene, 
copolymers of propylene oxide and ethylene oxide, propy-
lene oxide ethylene oxide block copolymers, ethylenevinyl 
alcohol copolymer, poly sulfone, ethylene vinylaleohol 
copolymer, polyxylylenes, polyamides, rubbers, such as 
styrenebutadiene, polyisobutylene and the like, natural and 
synthetic waxes, paraffin, carnauba wax, petroleum wax, 
white or yellow bees wax, castor wax, candeilla wax, rice 
bran wax, microcrystalline wax, stearyl alcohol, cetyl 
alcohol, bleached shellac, estexied shellac, chum, ehitosan, 
silicas, polyalkoxysilanes, polydimethyl siloxane, polyeth-

14 
ylene glycol-silicone elastomers, crosslinked gelatin, zein, 
electromagnetic irradiation crosslinked acrylics, silicones, 
or polyesters, thermally crosslinked acrylics, silicones, or 
polyesters, butadiene-styrene rubber, glycerol ester of par-
tially ditnerized rosin, glycerol ester of partially hydroge-
nated wood rosin, glycerol ester of tall oil rosin, glycerol 
ester of wood rosin, pentaerythritol ester of partially bydro-
getiated wood rosin, pentaerythritol ester of wood rosin, 
natural or synthetic tax-penn resin and blends of the above. 

w The banding materials often are also formulated with 
plasticizers, and optionally with wetting agents, surfactants, 
opaciflers, colorants, flavurauts, taste-masking agents, and 
the like. Examples of typical plasticizers are as follows: 
polyhydric alcohols, polyethylene glycol, glycerol, propy-
lene glycol, acetate esters, glycerol triacetate, triethyl citrate, 
acetyl trietbyl citrate, glycerides, acetylated 
monoglycerides, oils, mineral oil, castor oil and the like. 

Referring again to the embodiment of the invention 
depicted in FIG. IA, the polymer matrix 11 in its non-

20 swelled state has a length LI and a maximum diameter Dl 
intermediate the ends 13 and 14. FIG. 2 shows dispensing 
device 10 after having been placed in the stomach. The 
active agent formulation matrix 11 on each side of the band 
13 has swelled from imbibing fluid from the stomach and 

25 begun to erode, thereby releasing active agent 12 to the 
stomach environment. In contrast to the exposed segments 
of the swollen polymer matrix U, band IS and the portion 
of the polymer matrix beneath it have not swelled to such an 
extent. Accordingly, that segment of the polymer matrix 

o 

surrounded by band 15 is maintained in a constrained and 
more compressed, non-swollen state than the unbandcd 
portion of the matrix. Since band 1$ does not take up an 
appreciable amount of fluid from the stomach and swell, 
band 15 retains its substantially rigid or semi-rigid form, and 

35 provides an element of rigidity to the dosage form as a 
whole. While it is not entirely clear how band 15 and the 
constrained segment of polymer matrix U facilitate reten-
tion of the dosage form in the stomach through housekeep-
ing waves, it is thought that the hand reduces the rate of 

40 erosion of the polymer matrix, thus maintaining a larger 
effective size of the dosage form and reducing the chance for 
its expulsion from the stomach, for a longer period of time 
than would otherwise occur it the band was not present. 
Additionally, the presence of the band on the polymer matrix 

es provides a semi-rigid segment of the dosage form that 
appears to cause the dosage form to be retropelied into the 
main area of the stomach as a reaction to the stomach 
contractions rather than being expelled by the housekeeping 
wave, as a less rigid gel would be inclined to be. 

so After swelling, the dosage form 10 has a length L2 and a 
maximum diameter D2 measured at the widest part of the 
swollen polymer matrix. Generally, for human applications 
the largest dimension of the device in the swollen state 
equivalent to the diameter D2 should be greater than 7 mm, 

s preferably 10 mm or greater, and most preferably 13 mm or 
greater during the period of residence in the stomach when 
active agent is being dispensed. Since the active agent 
formulation is intended to remain in the stomach for a 
sustained retention period, the effective diameter of the 

at) active agent dosage form in when in its swollen state in the 
stomach may have to be significantly larger than 13 rum, and 
may extend to more that 50 mm or greater. l.arger dosage 
forms may be appropriate particularly when the polymer 
matrix is designed to erode relatively rapidly over time in 

es order to provide the required delivery of active agent for 
therapeutic effect. For applications in animals other than 
humans, for example in dogs, the maximum diameter should 
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be greater than about 2 mm. The maximum dimension for 
any particular dosage form will depend on the particular 
application and animal in which the device is being used. 
Such dimensions can be determined by those skilled in the 
art in accordance with the teaching herein and the various 
patents and publications noted herein and existing in the 
related art. A practical consideration, particularly for oral 
administration to humans, is that the initial size of the device 
be such that it can be reasonably, comfortably swallowed. 
For human oral applications, a preferred size of the device 
in its form prior to administration to the stomach would be 
on the order of a size 000 capsule to a size 5 capsule. 
However, it is understood that smaller or larger sizes could 
be used for particular applications where necessary. Since 
the dosage forms of the invention may be gel-forming, it 
may be desirable to wet the outer surface of the dosage form 
immediately prior to the subject swallowing the dosage form 
in order to provide a more slippery outer surface and 
promote ease of swallowing. Alternatively, the matrix core 
can be inserted into a hard gelatin capsule prior to applica-
tion of the band in order to facilitate swallowing and also 
promote ease of manufacture in applying and forming the 
bands. Upon entering the stomach, that portion of the hard 
gelatin capsule that is not covered by the band will dissolve, 
exposing the polymer matrix to fluid in the stomach. As the 
polymer matrix imbibes fluid, the dosage form will swell in 
the exposed segments as previously described. The dosage 
form typically is prepared to allow for swelling at a con-
trolled rate, particularly at a limited initial rate, so that the 
dosage form does nut swell inordinately during the swal-
lowing process and result in obstruction of the esophagus. 

It is preferred that the dosage forms of this invention be 
administered when the subject is in the fed state to allow 
time for maximum swelling of the polymer matrix prior to 
the housekeeping wave being initiated. Generally a meal 
size that results in a delay of the housekeeping wave of from 
about 1 to 3 hours is satisfactory. It may be preferable to 
administer one or more of the dosage forms at the start of 
each dosing period, depending on the size of the dosage 
form, to facilitate swallowing and yet provide sufficient dose 
of active agent. Particularly in those instances where the 
dosage form is near the lower end of the size range, i.e., the 
maximum diameter along the longitudinal axis is on the 
order of 7-13 mm, it is preferable that the dosage form be 
administered to the subject in the fed state to allow for 
significant swelling of the dosage form prior to the house-
keeping wave occurring. Typically, administration will 
occur with the meal or within two hours thereafter, and 
preferably within one hour of completion of the meal. 
Depending on the half-life of an active agent, once-a-day 
dosing could conveniently occur with or after dinner. For 
bid. (i.e., twice-a-day) dosing to a human subject, the 
dosage form can conveniently be administered with or after 
breakfast and dinner, but, if after, preferably within one or 
two hours after conclusion of the meal. For more frequent 
administration, such as t.i.d., the dosage form may be 
administered after breakfast, lunch and dinner. For admin-
istration within usual meal patterns, it is desirable that the 
subject consume small amounts of food or liquids prior to 
administration of the dosage form. The dosage form may be 
administered prior to the taking of food if administered with 
a sufficient quantity of liquid so as to delay onset of the 
housekeeping wave, until consumption of food is initiated. 

To facilitate retention of the dosage forms of the 
invention, particularly if the dosage form is to be adminis-
tered to a subject in the fasted state, it may be desirable to 
combine one or more gastric-emptying delaying agents with 

16 
the active agent composition or coat the dosage form with a 
composition containing a gastric-emptying delaying agent, 
i.e., a substance that delays onset of the housekeeping wave 
of the IMMC. Examples of agents for delaying onset of the 

5 housekeeping wave, preferably locally delivered by the 
dosage form in amounts not resulting in any substantial 
systemic effect to the subject, as for example, anticholener-
gic agentssueh aspropantheline, and other agents including, 
but not limited to, methylcellulos; guar gum, fats such as 

10 triglyceride esters, e.g., triethanol myristate, fatty acids of 
10-15 carbon atoms, and the like. 

PIGS. 3A and 3B show dosage form 10 after a length of 
time in the fluid environment of the stomach. Polymer 
matrix 11 has eroded at the exposed surface of the matrix, 

15 i.e., those portions of the matrix not covered by the insoluble 
material 15 to such an extent that the device 10 is smaller 
than its initial swollen configuration. Erosion of the matrix 
will continue to deliver active agent to the stomach until the 
matrix has substantially eroded so that no significant amount 

20 of active agent remains or has eroded to such an extent that 
the remainder of the dosage form is expelled from the 
stomach. Band 15 will be expelled from the stomach either 
alone if it has separated from the dosage form at some time 
near the end of the delivery period or as part of the remainder 

7,5 of the dosage form expelled from the stomach. In some 
applications, it may be desirable to form band 15 with 
weakened portions so that band 15 splits and falls away from 
the polymer matrix after some predetermined time in the 
stomach to permit a particular release pattern of active agent 

o from the dosage form over the delivery period. 
’l’he polymer matrices useful in this invention can be 

prepared by standard methods from the materials previously 
described. Typically, for example, an appropriate quantity of 
an active agent or agents and the polymer ingredients are 

s separately passed through a screen, such as a screen having 
a mesh of about 40 wires per inch, to reduce any larger sized 
materials, and dry mixed. Then, a pharmaceutically-
acceptable liquid, having a sufficient vapor pressure to allow 
subsequent drying over a reasonable period of time, for 

40 example 24 hours, is added to the dry mixture and the damp 
mass is extruded through a mesh screen (e.g. 20 wires per 
inch) to further mix the materials. Examples of suitable 
liquids are water, methanol, ethanol, isopropanol, acetone, 
and the like. After the extrusion process, the mixture is 

s allowed to dry, for example in air overnight at room tem-
perature if the active agent dues not require any special 
handling. After drying, the resulting material is granulated, 
for example by passing the dried material through a mesh 
screen (e.g., 20 wires per inch). The granules are combined 

so 

with a suitable lableting lubricant which has been previously 
passed through a mesh screen (e.g., 60 wires per inch). The 
resulting material is tumbled to produce the finished granu-
lation for the tableting process. Tablets are produced using 
well known methodologies associated with horizontal and 

ss vertical compression units using dies and punches of appro-
priate dimensions. Alternate granulation methods, for 
example, fluid bed granulation or direct compression granu-
lation can be used as well and such method will be chosen 
by one skilled in the art depending on the particular nature 

60 of the materials being used and the convenience and pref-
erence of the fabricator. 

While the foregoing process has been described with 
respect to dry ingredients, including the active agent, meth-
odologies for active agents in other than the solid state can 

65 be employed. For example, if the active agent is not 
crystalline, but is in liquid form, the active agent may first 
be encapsulated as microcapsules to provide a solid that can 
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be fabricated a described above. Microencapsulation of the 
liquid active agent can be accomplished by standard encap-
sulation techniques including, for example, spray coating, 
spray drying encapsulation, centrifugal suspension, and 
phase inversion techniques as described in Polymeric Ddiv-
erySysteins�Properties andApplkations,ACS Symposium 
Series 520, edited by El-Nokaly, Plan and Charpentier 
(1993), which is incorporated herein by reference. 
Additionally, liquid active agents can be absorbed into 
porous clays and polymers and then further incorporated 
into the polymer matrix of the dosage form. 

In order to prepare a device of the present invention, the 
active agent formulation is first prepared and formed into a 
matrix of the desired size and shape. The matrix in its initial 
prepared form is about the size and dimensions of a size 
"000" to size 5 hard gelatin capsule. The cross-sectional 
shape of the matrix may be circular or may be oval, 
triangular, square, hexagonal or other shapes that arc easily 
handled, especially by patients with limited dexterity. Pres-
ently preferred shapes are those in which the cross-section is 
circular or oval. The ring or bands are then placed onto the 
surface of active agent formulation matrix or printed onto 
the surface using conventional banding or printing 
techniques, such as disclosed herein or in U.S. Pat. No. 
5,534,263, which is incorporated herein by reference. 

As described above, the active agent itself may be in 
liquid, solid or semisolid form. The active agent formulation 
may contain additional materials and may be designed in a 
multitude of ways to provide a specific active agent delivery 
profile, in one embodiment the active agent is capable of 
slow dispersion or dissolution in the stomach. in another 
embodiment, the polymer matrix may contain a surfactant so 
that the formulation is more readily susceptible to erosion in 
the stomach. In still another embodiment, the formulation 
may include a solid surfactant and provide active agent 
delivery in a finely dispersed form. In yet a further 
embodiment, the formulation may include coated micro-
spheres of an active agent or tnicrospbercs of an active agent 
and an adjuvant. The active agent either alone or with 
adjuvant can be delivered simultaneously from the micro-
spheres either by diffusion or by osmosis. Suitable materials 
useful as active agent carriers and excipients are known in 
the art, and are disclosed in U.S. Pat. Nos. 4,595,583 and 
4,874,388, for example. For active agents that may tend to 
degrade in thQ stomach, the active agent can be enterically 
coated to protect the active agent it passes to the small 
intestine in accordance with conventional coating methods. 

The terms "active agent" and "drug" are used inter-
changeably herein and refer to an agent, active agent, 
compound, composition of matter or mixture thereof which 
provides some pharmacologic, often beneficial, effect. ’Ibis 
includes foods, food supplements, nutrients, drugs, 
antiacids, vitamins such as, for example, Vitamin C, micro-
organism attenuators and other agents that benefit the envi-
ronment of use. As used herein, the terms include any 
physiologically or pharmacologically active substance that 
produces a localized or systemic effect or effects in animals, 
including warm blooded mammals, humans and primates; 
domestic household or farm animals such as cats, dogs, 
sheep, goats, cattle, horses and pigs; laboratory animals such 
as mice, rats and guinea pigs; zoo and wild animals; and the 
like. The active agent that can he delivered includes inor-
ganic and organic compounds, including, without limitation, 
active agents which act on the peripheral nerves, adrenergic 
receptors, cholinergic receptors, the skeletal muscles, the 
cardiovascular system, smooth muscles, the blood circula-
tory system, synoptic sites, neuroeffector junctional sites, 

iS 
endocrine and hormone systems, the immunological system, 
the reproductive system, the skeletal system, autacoid 
systems, the alimentary and excretory systems, the hista-
mine system and the central nervous system. 

s Suitable active agents may be selected from, for example, 
proteins, enzymes, enzyme inhibitors, hormones, 
polynucleotides, nucleoproteins, polysaccharides, 
glycopsoteins, lipoproteins, peptides, polypeptides, steroids, 
hypnotics and sedatives, psychic energizers, tranquilizers, 

jo anticonvulsants, antidepressants, muscle relaxants, antipar-
kinson agents, analgesics, immuuesuppressants, anti-
infiamnuatories, antihistamines, local anesthetics, muscle 
contractants, antimicrobials, antimalarials, antivirals, 
antibiotics, antiobesity agents, antidiabetic agents, hormonal 

Is agents including contraceptives, sympathomimetics, 
polypeptides and proteins capable of eliciting physiological 
effects, diuretics, lipid regulating agents, antiandrogenic 
agents, antiparasitics, neoplasties, antineoplastics, 
antihyperglycemics, bypoglycemics, nutritional agents and 

20 supplements, growth supplements, fats, ophthalmics, anti-
enteritis agents, electrolytes and diagnostic agents. 

Examples of active agents useful in this invention include 
procblorperazine edisylate, ferrous sulfate, albuterol, ami-
nocaproic acid, meeamylamiue hydrochloride, procaina-

25 mide hydrochloride, amphetamine sulfate, methamphet-
amine hydrochloride, benzphetamine hydrochloride, 
isoproterenol sulfate, phenmetrazine hydrochloride, 
bethanechol chloride, methacholine chloride, piocarpine 
hydrochloride, atropine sulfate, scopolamine bromide, iso-

o propamide iodide, tridihexethyl chloride, phenformin 
hydrochloride, metfomiin, methyiphenidate hydrochloride, 
theophylline eholinate, cephalexin hydrochloride, 
diphenidol, ineclizine hydrochloride, prochlorperazine 
maleate, pbenoxyhenzamine, thiethylpera zinc maleate, 

35 anisindione, diphenadione erythrityl tetranitrate, digoxin, 
isofiurophate, acetazolamide, nifedipine, methazolamide, 
bendrofiwnethiazide, chlorpropamide, glipizide, glyburide, 
gliclazide, tobutaniide, chiorproantide, tolazamide, 
acetohexamide, Iroglitazone, orlistat, bupropion, 

40 nefazodone, tolazamide, chlorrnadinone acetate, 
phenaglycodol, allopurinol, aluminum aspirin, 
methotrexate, acetyl sulfisoxazole, hydrocortisone, hydro-
corlicosterone acetate, cortisone acetate, dexamethasone and 
its derivatives such as betamethasone, trianucinolone, 

45 methyltestosterone, 17-3-estradio1, ethinyl estradk’l, ethinyl 
estradiol 3 -methyl ether, prednisotone, 17-fl-
hydroxyprogesterone acetate, 19 -nor-progesterone, 
norgestrel, norethindrone, norethislerone, norethiederone, 
progesterone, norgesterone, norethynodrel, terfandine, 

50 fexofenadine, aspirin, acetaminophen, indomethacin, 
naproxen, fenoprofcn, suliadac, indoprofen, nitroglycerin, 
isosorbide dinitrale, propranolol, lirnolol, atenolol, 
aiprenolol, cilnetidine, clouldine, imipramine, levodopa, 
selegiline, chlorpromazine, methyldopa, 

is dihydroxyphenylalanine, calcium gluconate, ketoprofen, 
ibuprofen, cephalexin, erythromycin, haloperidol, 
zomepirac, ferrous lactate, vincamino, phenoxybenzamine, 
diltiazem, milrinone, captropril, mandol, quanbenz, 
bydrochlorothiazicle, ranitidine, fiurhiprnfen, fenhu fen, 

so fiuprofen, tolmetin, aiclofenac, mefenamic, flufenamic, 
difuninal, nixnodipine, nitrendipine, nisoldipine, nicardipine, 
fektdipine, lidoflazine, tiapamil, gallopamil, amlodipine, 
nuiofiazine, lisinopril, enalapril, captopril, ramipril, 
enalaprilat, famotidine, nizatidine, sucrallate, etintidine, 

65 tetratolol, minoxidil, cbtordiazcpoxidc, diazepam, 
amitriptyline, and imipramine, and pharmaceutical salts of 
these active agents. Further examples are proteins and 
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peptides which include, but are not limited to, cyclosporins 
such as cyclosporine A, insulin, coichicinc, glucagon, thy-
roid stimulating hormone, parathyroid and pituitary 
hormones, calcitonin, renin, prolactin, corticotrophin, thy-
rotropic hormone, follicle stimulating hormone, chorionie 
gonadotropin, gonadotropin releasing hormone, bovine 
somatotropin, porcine somatropin, oxytocin, vasopressin, 
prolactin, somatostatin, lypressin, pancreozymin, luteinizing 
hormone, LRRH, interferons, interleuldns, growth hor-
mones such as human growth hormone, bovine growth 
hormone and porcine growth hormone, fertility inhibitors 
such as the prostaglandius, fertility promoters, growth 
factors, and human pancreas hormone releasing factor. 

The present invention is particularly useful to deliver 
active agents that are poorly absorbed in the lower gas-
trointestinal tract, but well absorbed in the upper gastrointes-
tinal tract (i.e., the small intestine) or active agents that 
exhibit poor solubility such that the increased retention time 
in the stomach allows for a greater quantity of active agent 
to dissolve from the dosage form than would otherwise be 
dissolved. Typically, antiviral, antifungal and antibiotic 
agents, e.g. sulfonamides, quinolones, penicillins, 
cephalosporins, aminoglycosides, and tetracyclines, are rep-
resentative classes of agents for which the invention is 
particularly useful. Such antibiotic agents may include, for 
example, 04actam antibiotics, vaucomycin, clidamycin, 
erthromyein, trirnethoprim-sulfamethoxaazole, rifampin, 
ciproftoxacin, amoxicillin, clindamycin, ceftriaxonc, 
cefotaxime, chioramphenicol, clindamycin, cefoxitin, 
doxyclyclirte, spectinornycin, oftoxacin, rifampin, 
minocycline, doxycycline, aztreonam, imipenem, 
meropenem, nitrofurantoin, azithrornycin, atovaquone, 
trimetrexate, dapsonc, primaquin, trimetrexate, 
ketoconazole, fioconaaole, amphotericin B, itraconazole, 
trifiuridine, foscarnet, zidovudine amantadine, interferon 
alfa, sulfonamides such as sulfisoxazole, sulfadiazine, and 
sulfasalazine, quinotones and ifuoroquinolories such as, for 
example, cinoxacin, forfioxacin, diprolloxacin, otloxacin, 
spardloaxacin, lomefioxacin, fleroxacin, pefloxacin and 
amiftoxacin, gentamicin, tobraniycin, amikacin,netilmiciu, 
kanarnycin,and neomycin. Representative antiviral agents 
include acyclovir, famciclovir, foscarnet, ganciclovir, 
ido aridine, sorivudine, trilluridine, valacy Icovir, 
vidarabine, didanosine, stavudine, zalcitahine, zidovudine, 
amantadine, interforons, e.g., intcrfou alpha, ribavirin, 
rimantadine, nucleoside RT inhibitors, such as larnivudine 
and adeforvir, non-nucleoside inhibitors such as nevrapine, 
delavairidine, Iviride, saquinavir and indinavir, nucleoside 
DNAp inhibitors such as famciclovir, flaluridine, cidofovir 
and lobucavir, antisense oligonucleolides such as afovirsen, 
receptor decoys such as sICAM-1, capsid binding agents 
such as pirodavir, and neuraminidase inhibitors such as 
GG167. 

Specific examples of active agents that are readily 
absorbed in the upper gastrointestinal tract relative to the 
lower gastrointestinal tract are acyckivir, gancielovir, 
ebnetidine, ranitidine, captopril, methyldopa, selegiline and 
the like. Specific examples of active agents that exhibit poor 
solubility in water are diphenidol, meclizine hydrochloride, 
prochloperazine maleate, phenoxybeozamine, triethylpera-
zinc maleate, anisindone, diphenadione erythrityl 
tetranitrate, digaxin, isofiluroph ate, acetazol amide, 
methazolamide, beadroflwriethiazide, eblorpropamide, 
tolazamide, chiormadionone acetate, phenaglycodol, 
allopurinol, alluminurri aspirin, methotrexato, acetyl 
sulfisoxazcile, erythromyciin, progestins, esterogenic, 
progestational corticosteroids, hydrocortisone, hydrocorti. 

20 
costerone acetate, cortisone acetate, trarocinoloce, 
mcthyltcsterone, 17-bcta-estradiol, ethinyl estradiol, pta-
7rSifl hydrochloride, ethinyl estradiool 3-methyl ether, 
pednisolone, 17-alpha-hydroxyprogesterone acetate, 
19-norprogesterone, norgestrel, norethindrone, 
progesterone, norgesterone, uorethlynodrel, and the like. 

Retention of the device of the present invention in the 
stomach for a prolonged period of time make it especially 
useful for the localized treatment of gastric acidity and 

10 gastrointestinal disorders such as duodenal ulcers, peptic 
ulcers and chronic gastritis. Representative active agents for 
such uses include cimetidine, rantitidine, famotidine, 
nizatidine, zolentine, omeprazole, lansoprazole and active 
agents useful for the treatment of Helicobacter pylon, such 

Is as metronidazole, tintidazole, amoxicillin, clarithromycin, 
minocycline and tetracycline. 

The present invention is particularly suited to the admin-
istration of active agents against Hclicobactcr pylon, e.g., 
antibiotics as exemplified by minocycline, which are able to 

20 penetrate the space between the inner stomach lining and the 
stomach protective mucous layer, where the Helicobacter 
pyloni organism is present, with the result of eradicating the 
Helicobacter pyloni organism either totally or to such a 
degree that relapse after treatment for a large portion of the 

2,5 treatment population is minimized. The increased residence 
time of the active agent in the stomach provided by this 
invention permits an active agent delivery period at the sitos 
of the organism that is longer than that provided by con-
ventional tablets and capsules. The increased efficiency and 
efficacy of treatment afforded by the present invention 
allows one to treat gastric disorders in a large number of 
subjects with dosage forms having a single active agent, 
preferably niinocyclioe. Accordingly, one avoids the neces-
sity of having to employ complicated treatment regimens 

35 directed to the elimination of the Helicobacter pylon 
organism, such as those that utilize triple drug regimens such 
as combination of a proton pump inhibitor or a bismuth 
preparation with two antibiotics. 

While for reasons of efficacy, safety, economy, conve-
j nience and/or efficiency it may be desirable to utilize a single 

active agent in the active agent formulation, it is to be 
understood that more than one active agent may be incor-
porated into the active agent formulation in a device of this 
invention, and that the use of the term "agent" or "active 

s agent" in no way excludes the use of two or more such 
agents or active agents. The agents can be in various forms, 
such as uncharged molecules, components of molecular 
complexes or non irritating, pharmacologically acceptable 
salts. Also, simple derivatives of the agents (such as ethers, 

5o esters, amides, etc) which are easily hydrolyzed by body pt-I, 
enzymes, etc, can be employed. Combinations of two or 
more active agents can optionally be co-delivered, simulta-
neously or sequentially from the dosage form of this inven-
tion. For simultaneous delivery of two or more active agents, 

ss the active agents will typically be uniformly dispersed 
throughout the dosage form. For sequential delivery, differ-
ent active agents can be selectively placed within the dosage 
form during its manufacture. For example, a core that 
contains one active agent can be prepared, and the core 

u coated or formed with an outer layer containing a second 
active agent. Initially, the agent in the outer portion of the 
dosage form will be dispensed, and as the dosage form 
erodes in the stomach, the second active agent will be 
dispensed at a later time. 

65 The active agent dosage form may include additional 
ingredients, such as, for example, a buffer or other agents for 
controlling p1-1 in the stomach or elsewhere in the gas-
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trointestinal tract, an agent or agents for delaying onset of 
the housekeeping wave, preferably locally delivered by the 
dosage form in amounts not resulting in any substantial 
systemic effect to the subject, as for example, anticholener-

gin 

agents such as propantheline, and other agents including, 
but not limited to, methylcellulose, guar gum, fats such as 
triglyceride esters, e.g., triethanol myristate, fatty acids of 
10-15 carbon atoms, and the like, a viscosity regulating 
vehicle, a surfactant, a dye, a permeation enhancer, a pro-
teinase inhibitor, or other formulation ingredients and 
additives, as are known in the art. The active agent dosage 
form may also include minor amounts of low molecular 
weight polymers which serve useful functions in tablet 
formation, for example, to improve the tablet cohesiveness 
after compression or to improve the physical or chemical 
stability of the dosage form. These polymers are added at 
quantities less than 10% by weight and preferably less that 
5% by weight of the tablet, Examples of such polymers 
include hydroxypropyl methyl cellulose having molecular 
weights of less that 20,000 grams per mole, methycdllulose 
having a molecular weight of less than 20,000 grams per 
mole, polyvinyl pyrrolidone having a molecular weight of 
less than 50,000 grams per mole, and the like. 

The amount of active agent employed in the delivery 
device will be that amount necessary to deliver a therapeu-
tically effective amount of the agent to achieve the desired 
therapeutic result. In practice, this will vary widely depend-
ing upon the particular agent, the degree of active agent 
absorption, the severity of the condition, and the desired 
therapeutic effect. Thus, it is not practical to define a 
particular range for the therapeutically effective amount of 
each active agent incorporated into the device. Such ranges 
can easily be determined by one skilled in the art using 
conventional methods, for example from dose ranging and 
plasma level studies. Any references to specific quantities of 
active agent or specific dose ranges of active agent herein are 
intended to include the amount or amounts of active agent 
specified and bioequivalents thereof. 

When the delivery device of this invention is being used 
to substitute for one or more doses of an active agent 
presented in a conventional dosage form that is usually 
prescribed for multiple dosing during a predetermined 
period, the sum of the amounts of active agent present in the 
multiple doses of the conventional dosage form for use in the 
period may be used to determine an upper limit on the of the 
amount of active agent to be included in the device of this 
invention. For example, if the conventional dosage form 
contains 200 rag of active agent and is to be administered 
every 3 hours, a dosage form of this invention may be 
prepared for administration every 6 hours, and that dosage 
form may contain 400 mg of active agent which will be 
delivered over the 6 hour period. 

However, when compliance with multiple dosing is a 
problem, the advantage of administering the dosage forms of 
the invention at fewer times throughout atwentyVour hour 
period may provide incentive to incorporate greater amounts 
of active agent, where such greater amounts do not have any 
deleterious effects. Also, in certain instances it may be 
possible and preferable to use less than the sum of the 
amount of active agent present in the multiple doses in the 
active agent formulation in the dosage form of the invention 
where the relative absorption index of the dosage forms of 
the invention for a particular active agent are high, for 
example, greater that 1.0. The active agent dosage form of 
this invention will preferably have a relative absorption 
index of at least 0.5, more preferably at least 0.8, even more 
preferably at least 1.0 and most preferably at least 1.2. The 

22 
specific amount of active agent to be included in the dosage 
form of the invention can easily be determined by routine 
dosage studies that compare the blood plasma active agent 
levels of subjects with conventional dosing and the dosage 

5 form of this invention. 
The dosage forms of this invention can conveniently 

release active agent in a controlled and sustained manner 
over a prolonged period. ’JS,pically, active agent will be 
released from the dosage form at a rate that releases a 

10 therapeutically effective amount of active agent to the sub-
ject over a substantial portion of the period between admin-
istration of the dosage forms. Typically, release will occur 
over 40% of the period between repeated administration of 
the dosage form, more preferably at least over 60% of the 

Is period, and most preferably over 80% of the period. 
In an especially preferred embodiment, the invention 

comprises a polymer composition having from about 10 
weight percent to about 50 weight percent of a water-
soluble, high molecular weight polyethylene oxide polymer 

o and from about 10 weight percent to about 60 weight percent 
of a water-insoluble hydroxypropyl cellulose polymer. The 
polyethylene oxide polymer has a molecular weight of 
between about 100,000 and 10,000,000 grams per mole. The 
hydroxypropyl cellulose polymer preferably has a hydrox-

2.5 ypropyl content of between about 8�I5 weight percent, and 
most preferably between about 10-13 weight percent. The 
composition of this invention is useful to prepare the active 
agent dosage forms described herein, and finds particular 
utility with respect to the antiviral, antimicrobial and anti-

30 fungal active agents described herein. 
The following examples are illustrative of the present 

invention. They are not to be construed as limiting the scope 
of the invention. Variations and equivalents of these 

35 examples will be apparent to those skilled in the art in light 
of the present disclosure, the drawings and the claims herein. 

PREPARATION 1 

An example of a active agent which requires frequent 
40 dosing is acyclovir. A typical dosing regimen for this anti-

viral active agent is five doses per day administered every 
four hours. A dosage form in accordance with this invention 
for twice daily dosing of acyclovir was formulated accord-
ing to the following procedures and tested in accordance 

45 with the procedures described in Example 1. 
Eighteen grams of acyclovir and 3,6 grams of the gel-

forming polymer polyethylene oxide, having a number 
average molecular weight of approximately 8 million grams 
per mole, were separately screened through a mesh having 

so 40 wires per inch. The polyethylene oxide is supplied under 
the trade name Polyoxfi grade 308 as manufactured by 
Union Carbide Corporation, Danbury, Coon. The sized 
active agent and polymer were dry mixed. Then, 8.25 grams 
of a hydroattractant water-insoluble polymer, hydroxypro-

ss FYI cellulose having a hydroxypropyl content of 10-13 
weight percent and an average fiber particle size of 50 
microns, was sieved through the 40-mesh screen and 
blended into the mixture. ’Ibe hydroxypropyl cellulose is 
supplied as Low-Substituted Hydroxypropyl Cellulose 

so grade ii as manufactured by Shin-Etsu Chemical Company, 
Ltd., Tokyo, Japan. Anhydrous ethyl alcohol, specially dena-
tured formula 3A, i.e., ethanol denatured with 5 volume 
percent methanol, was added to the mixture with stirring 
until a uniformly damp mass formed. This damp mass was 

65 extruded with pressure through a screen having 20 wires per 
inch. The extrudate was then allowed to air dry at room 
temperature overnight. After drying, the resulting extrudate 
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#;g/ml hr for the three immediate-release tablets and result-
ing in a relative absorption index for the dosage forms of the 
invention of 13. In addition to the foregoing comparison, a 
single immediate-release capsule containing 625 mg of 
ganciclovir was prepared by filling a gelatin capsule using 
conventional methods and administered at time zero. The 
plasma profile of the drug from administration to a dog of 
that formulation is represented by the closed circular points 
in FIG. 13. A comparison of the area under the curve of the 
dosage form of this invention to that of the 625 mg unit dose 
of ganciclovir results in the dosage form of the present 
invention having a relative absorption index of 1.69. 
Moreover, the plasma profiles of ganciclovir delivered by 
the dosage form of the invention produced elevated levels of 
the drug in the plasma for a duration of twelve hours, 
whereas the equivalent dose of the immediate release form 
produced elevated levels of the drug in the plasma for only 
about 6 hours. The diamond data points in FIG. 13 indicate 
that the dosage form of Example 2 was expelled from the 
stomach of the fasted dog prior to the dosage form swelling 
to an effective size such that the dosage form would be 
retained in the stomach, thereby producing only insignificant 
concentrations of drug in the plasma during the 12-hour test 
period. 

EXAMPLE 3 

Equivalent amounts of the following polymers are sub-
stituted for the polyethylene oxide in Preparation 1 (all 
molecular weights are number average molecular weights in 
grams per mole): hydroxypropyl cellulose (MW: 1,000, 
000), hydroxypropyl methyl cellulose (MW: 254,000), 
hydroxyethyl cellulose (MW: 1,300,000), sodium carboxy 
methylcellulose (MW: 700,000), calcium carboxymethyl 
cellulose (MW: 700,000), methyl cellulose (MW: 135,000), 
and polyvinyl alcohol (Elvanolfi 

liv), and dosage forms 
with a polyethylene band are fabricated to the same dimen-
sions as described in Preparation 1 with equivalent quanti-
ties of the active agents acyclovir, ganciclovir and minocy-
due. The prepared dosage forms are retained in the stomach 
of a dog for a sustained retention period and deliver the 
antiviral active agents ganciclovir and acyclovir and the 
antimicrobial active agent minocycline over a prolonged 
period of time. 

EXAMPLE 4 

Dosage forms containing equivalent quantities of the 
antiviral drugs acyclovir and ganciclovir and the antibiotic 
minocycline are prepared according to the procedures in 
Preparation 1, except that the nonwater soluble bydroattrac-
tant used is, respectively, microcrystalline cellulose 
(Avicel), cross-linked sodium or calcium carboxyrnetttyl 
cellulose, cellulose fiber (Solka-Floc, Elcerna), pross-linked 
polyvinyl pyrrolidone (Polyplasdone XL), cross-linked 
Amberlite resin, alginates (Satialgine), colloidal 
magnesium -aluminum silicate (Veegum), corn starch 
granules, rice starch granules, potato starch granules, and 
sodium carboxymcthyl starch (Expotab, Primojcl). The pre-
pared dosage forms are retained in the stomach of a subject 
and deliver active agent over a prolonged period of time. 

EXAMPLE 5 

The following active agents are substituted, in the quan-
tities indicated In the parentheses following each active 
agent listed, for the quantity of acyclovir in Example 1: 
cimeticline (400 mg; 800 mg, 1200 mg, 1600 mg), ranitkline 
(150 mg; 200 mg, 300 mg), captopril (12.5 mg, 25 mg; 50 

26 
mg; 100 tug, 150 tug), methyidopa (125; 250; 500 tug), and 
selegiline (5 mg, 10 mg) and the dosage forms are prepared 
in the same manner as described in Example 1. The prepared 
dosage forms are retained in the stomach of a subject and 

5 deliver active agent over a prolonged period of time. 

EXAMPLE 6 

Dosage forms of this invention containing 600 tug of 
acyclovir are fabricated according to the procedures of 

tO Preparation 1, except that the tablet is inserted into a size 
"00" hard gelatin capsule before banding. The band is 
applied by a printing process using the methods and com-
positions described in U.S. Pat, No. 5,534,263, incorporated 
herein by reference, where the band material is ethyl 

35 acrylatc/metbyl mnethacrylatc 70:30 copolymer (Eudragit 
NE 30 D, Robin Tech). The resulting dosage form is smooth 
and easy to swallow. 

EXAMPLE 7 
20 

A gastric platform dosage form of the antihistamine drug, 
fexofenadine hydrochloride, was prepared according to the 
following procedures. 11.5 Grams of the drug, 30 grams of 
polyethylene oxide, 54 grams of low-substituted hydrox-

25  cellulose, and 3.7 grams of polyvinyl pyrrolidone 
were individually passed through a sieve having 40 wires 
per inch, and then the three components were nimble mixed 
together for 10 minutes. The polyethylene oxide (Polyoxfi 
WSR-N-60K as supplied by Union Carbide, Danbury, 

30 Corn,.) had a molecular weight of approximately 2 million 
grams per mole, the polyvinyl pyrrolidone (Povidonefi 
K2932 as supplied by GAF Corporation, New York, N.Y.) 
bad a molecular weight of approximately 45,000 grams per 
mole and the hydroxypropyl cellulose (I.i-IPC-II supplied by 

35 Shin-Etsu Chemical Company, Tokyo, Japan) had a hydrox-
ypropyl content of approximately 11 weight percent. Anby-
drous ethyl alcohol formula SDA 3A was slowly added to 
the dry mixture with stirring until a uniform damp mass was 
formed. The damp mass was forced thorough a sieve with 20 

40 wires per inch, forming elongated granules which were then 
air dried at ambient room conditions overnight. The result-

ing dried granules were then passed through the 20 mesh 
sieve forming more rounded granules. Then, 0.30 grams of 
the flow-promoting agent, colloidal silicon dioxide 

45 (Aerosilfi 200 supplied by Degussa Inc, New York, N.Y.), 
was dry mixed into the blend. Finally, 0.5 grams of the 
tableting lubricant, magnesium stearate, previously passed 
through a sieve having 60 wires per inch, was tumble 
blended into the bulk. This produced the final granulation. 

so Individual portions of the granulation weighing approxi-
mately 1042 mg were compressed with size 0 caplet tooling 
on Carver press with a force of about 1.5 tons. Each tablet 
contained the unit dose of 120 mg of fexofenadimie hydro-
chloride. 

s A solution for use in film coating the tablets was then 
prepared by stirring 40 grams of methyl cellulose (Methocel 
A15 IV Premium supplied by Dow Chemical, Midland 
Mich.) and 10 grams of sorbitol 950 grams of purified water 
at room temperature. The mixture was then chilled overnight 

60 at 9 centigrade to complete dissolution. The tablets from 
above were then transferred to a pharmaceutical coating pan 
spray coated with the solution in a current of warmed air 
until a dry film coating weight of 37 mg was deposited onto 
each tablet. 

es An aqueous dispersion for use in banding the tablets was 
prepared by dissolving 30 grams oftriacetin in 174.75 grams 
of ethyl acrylate methylmnethacrylate 70:30 copolymer aque-



,1OO,675 

SUSTAINED RELEASE TABLET COMPRISING 
LORATADINE, IBUPROFEN AND 

PSEUDOEPHEDRINE 

This is a division of application Sex. No. 07/346,687, 
filed May 3, 1989, now U.S. Pat No. 4,990,535. 

BACKGROUND OF THE INVENTION 

The present invention relates generally to novel phar-
macenticel compositions of matter comprising the non-
sedating antihistamine loratadine or the decarbalkoxyla-
tion product thereof (i.e. 6-cbloro-6, ii- dihydro.4 1-(4-
piperldylidene)-5H-benzo[5,6]cyclohepta [1,2.bJ-pyri-

dine), in combination with the non-steroidal anti-Inflam-
matory drug ibuprofen, the decongestant pseudoephed-
rine, and suitable pharmaceutically acceptable non-
toxic carriers or excipients, and to methods of using said 
compositions in the treatment, management or mitiga-
tion of cough, cold, cold-like and/or flu symptoms and 
the discomfort, pain, fever and general malaise associ-
ated therewith. 

Non-narcotic analgesics, most of which are also 
known as non-steroidal anti-inflammatory drugs, such 
as ibuprofen, are widely administered orally in the treat-
ment of mild to severe pain, and have been disclosed as 
useful in treating cough/cold symptoms in combination 
with certain antihistamines and decongestants. Sea, for 
example U.S. Pat. Nos. 4,552,899, 4,619,334 and 
4,783,465, all to Sunshine et al, 

SUMMARY OF THE INVENTION 

It is a primary object of the present invention to pro-
vide a novel sustained release pharmaceutical composi-
tion of matter comprising a combination of an analgisi-
cally effective amount of Ibuprofee, an antihistaminic-
effective amount of loratadine and a decongestant-
effective amount of pseudoephedrine in a pharmaceuti-
cally acceptable carrier. 

It is a further object of the present invention to pro-
vide methods for the symptomatic relief of cough, cold, 
cold-like and flu symptoms by the administration of 
preselected dosages of the pharmaceutical compositions 
of the present invention. Cold-like symptoms as used 
herein refers to coryza, nasal congestion, upper respira-
tory infections, allergic rhinitis, otitis, sinusitis, etc. 

DETAILED DESCRIPTION OF THE 
INVENTION 

A combination dosage form especially suitable for 
administration at a combination comprising ibuprofen, 
loratadine or its decarbalkoxylation product, and psen" 
doephedrine or a pharmaceutically acceptable salt 
thereof is disclosed. The dosage form provides for the 
sustained release of ibuprofen and pseudoephedrine or a 
salt thereof, preferably the sulfate, and the immediate 
release of loratadine or its decarbalkoxylation product, 
since the latter are inherently long-acting. Release of 
Ibuprofen and pseudoephedrine takes place over 2 to 16 
hours, preferably Ste 12 hours. One or two, preferably 
two tablets are administered at a time. Concentration 
ranges for the actives are as follows: pseudocpbcdrine 
salt, 30-240 mg/tablet; ibuprofen, 100-800 mg/tablet; 
and loratadine or its decarbalkoxylation product, 0.5-10 
tag/tablet. The concentration ranges represent about 3 
to about 25% of coated tablet weight for pseudoephed-
tine salt, about 10 to about 55% for ibuprofen, and 
about 0.05 to about 1.5% for loratadine. 

The preferred dosage form is a coated tablet, wherein 
loratadine or its decarbalkoxylation product is present 
in the tablet coating and ibuprofen and the pseudoe-
phedrine salt are present in the tablet core, which core 

5 also comprises a sweilable hydrophilic polymer as a 
binder. When the dosage form comes into contact with 
gastric or aqueous media, the coating dissolves rapidly 
to release loratadine and the core hydrates and slowly 
releases ibuprofen and pseudoephedrine by erosion of 

10 the hydrated layer and/or by diffusion of drug through 
the core. The rate and duration of release is controlled 
by the relative concentration of the hydrophilic poly-
mer, as well as by the particular characteristics of the 
hydrophilic polymer selected. 

15 Loratadine, the USAN chemical name of which is 
ethyl 4-(8-chloro-5,6-dthydto-1 IH-benzo[5,6]cyclobep-
ta[l,2-bjpyridin-1 1.ylidene)-1 1-piperidinecarboxylate, 
is claimed in U.S. Pat. No. 4,282,233, and its decarbalk-
oxylation product, 8-chloro-6,1 l-dihydro-1 1-(4-

20 piperidylidene)-SH-benzo [5,6]cyclohepta(l,2-b]pyri-
dine, claimed In U.S. Pat. No. 4,659,716. Pharmaceuti-
cally acceptable salts of loratadine and its decarbalkoxy-
lation product are also contemplated for use in the pres-
ent invention. The dosage range for both loratadine and 

25 its decarbalkoxylation product is about 0.5 to about 10 
mg per day, preferably about 5 to about 10 mg/day, 
depending on the age, weight, condition, etc. of the 
patient. 

Typical swellable hydrophilic polymers include cal-
30 lulosic ethers such as methylcellulose, hydroxypropyl-

cellulose, hydnxxymethylcellulose, bydroxyethylcdflu-
lose, carboxymethylcellulose and carboxyethylcel-
lulose, or mixtures thereof, with hydroxypropylnsethyl-
cellulose (HPMC) being preferred. Particularly useful 

35 HPMC polymers are HPMC USP 2910 and US? 2208, 
for example The Dow Chemical Company’s METHO-
CEL E4M, E15M and K lOOM, wherein tee designation 
"E" refers to US? 2910 and the designation "K" refers 
to USP 2208, and wherein the number designation in-

40 fers to the viscosity in a 2% aqueous solution (e.g. 4M 
designates a viscosity of 4000 cps) and indicates the 
number average molecular weight (Mn) of the poly-
mers (E4M has Mn 86,000, El 5M has Mn 120,000, and 
KIOOM has Mn 246,000). The hydraplillic polymer or 

45 polymer mixture Is present at a concentration of about 5 
to about 15% of the tablet core weight 

The tablet core optionally further comprises excipi-
cuts such as insoluble polymers, soluble or insoluble 
fillers, antiadherents, lubricants and additional binders. 

50 Typical fillers include dibasic calcium phosphate and 
the dthydrate thereof, microcrystalline cellulose and 
lactose, with microcrystalline cellulose being preferred. 
Fillers are present at a concentration of about 10% to 
about 20% of the tablet core weight. Aritiadherents, 

55 used to prevent tablets from sticking to the tablet press, 
typically include silicas such as silicon dioxide and talc, 
and are present at a concentration of 0 to about 5% of 
the tablet core weight Typical lubricants are magne-
sium stearate and stearic acid, present at a concentration 

60 of about 0.25 to about 5% of the tablet core weight 
Additional binders used In the granulation of the drug-
polymer mixture typically include. povidone and corn-
starch. Such binders are present at a concentration of 
about 0.5 to about 3% of the tablet core weight. 

65 The tablet coating comprises, in addition to the ac-
tive, a hydrophilic polymer as described above, prefera-
bly RPMC, and a plasticizer such as polyethylene gly-
col (PEG). A preferred HPMC for tablet coating is 


