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® ANEXOS

- Comprobante de pago de la tasa.
Poderes, si fuere el caso.

Pruebas de los fundamentos de la oposicion. |

Documentos que acrediten el legitimo interés, si fuere el caso.

Documento que acredita la existencia y representacion legal de las partes, cuando sean
personas junidicas.

\ Instusciones para eidﬁgemiamleﬁmdd presente formudario, wmde esta pagina,
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Derecho de la Competencia, Propiedad

Optlmum - Industrial y Comercio Exterior

Sefiora Jefe,
DIVISION DE NUEVAS CREACIONES
Superintendencia de Industria y Comercio

EE S D

Refetencia : Expediente N° 07032749 /

Asunto s+ Oposicion a la solicitud de patente de Invencién titulada
“FORMA FARMACEUTICA DE IBUPROFENO DE
LIBERACION MODIFICADA”

Solicitante : SCOLR PHARMA, INC.

+ PROCAPS S.A.

a Gacep( de la Propiedad
"N° 594 del 31 de julio de 200

*ISAURA MORENO BOHORQUEZ, sbogada en eléfcicio, identificada

de Barranquilla, Colombia, atentamente manifiesto que estando

ley v por orden expresa de mi representada, presento oposicig
registro de la Patente de Invencion titulada “FORMA F ' IMACEUTIC
IBUPROFENO DE LIBERACION MODIFICADA” cuyo titular es
PHARMA, INC,, y pido a Usted declarar fundada esta oposicién
negar el registro de la patente solicitada.

consecuencia

571921312 13 - 620 50 21 - Fax. (571061219 79
s@optimum-co.com - www.optimumco.com
Bogots Colosmbia
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INTERES PARA ACTUAR
_ Conforme 2 lo dispuesto en ¢l articulo 42 de la Decision 486 de 2000 de la
CAN, estando dentro del término estipulado por la ley, maniﬁésto el legitimo interés
de nuestra representada para oponerse al registro de la patente de la referencia,
atendiendo a que la solicitud pretendida no curnple con los requisitos dispuesto‘s/ez(g
ley como se analizard wés adelante y de ser concedida afectaria directamente la

lounos productos de mi representada, que contienen, en

comercializacion de
particular ibuprofeno. Por lo tanto, solicito respetuosamente a ese Despacho se sirva

tener en cuenta la presente oposmién dentro del tramite admin, VO, cue se surte en.

esta Superintendencia.

tnarzo de 2007,
0050929; y fue
* 594 del 31de

dicando prioridad bajo la solicitud U820050238802
ublicada en Colombia, en la Gaceta de la Propiedad Indu
julio de 2008, cuya publicacion internacional corresponde
del 200604-13.

2.2.La solicitud colombiana 0732749 objeto de la presente oposici
forma farmacéutica sélida para la administracién oral modificads
que comprende: un polimero hidrofilico; de 300 a 800 mg de ibu

671)2131213-6205021 - Faxx. (571)6 1219 79
gocios@opthnum-co.com - Www.optimum-co.com
- Bogota Colombia
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alcalina metdlica, un amino 4cido con una cadena la__teral de neutra a alecalina,
croscarmelosa o una sal de la misma, o cualquier combinacién de dos de dichos
diluyentes; y un aditivo inerte de la formula disperso en dicho polimero hidrofilico
en una cantidad en el rango del 15% al 75% en peso de ibuprofeno, dicho aditivo
dé la formula que comprende celulosa microcristalina, silice, estearato de magnesio,
dcido estedrico, lactosa, almidén pregelatinizado, fosfato dicdleico o una

combinacién de cualquiera de los mismos, en donde al menos el 20% del

‘

ibuprofeno se libera en las 2 primeras horas después de la administracion oral o la
exposicién a un medio acuoso agitado de una unidad de administracion unica, y
que entonces a continuacién libera ibuprofeno a un ritmo relativamente constante

a lo lamgo de un periodo de al menos 8 horas, y en donde al menos el 70% del

as, tengan nivel

inventivo y sean susceptibles de aplicacion industrial”. Asi las c¢ las invenciones

i

objeto de patente deben ser nuevas y tener nivel inventivo.

fecha de prioridad de esta solicitud se encuentran los siguier
afecta la patentabilidad: ‘

e D1:1US6548083 publicada el 15 de abril de 2003.
o D2:US5100675 publicada el 31 de marzo de 1992,

BT 213 12136205021 - Fax. (571)6 1219 79
s0Cios@opHmuiCo.com - WWw.0optinumco.com
Bogota Colombia
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2.4.Ahora bien, el documento D1 particularmente en la descripcion revela una forma
de dosificacién de un agente activo que es adaptada para la retencién en el
estomago vy util para la entrega prolongada de una formulacién de dicho activo.
Segtin esta anterioridad D1, la forma de dosificacion del agente es una matriz 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 la forma de dosificacion que es
de rigidez suficiente para soportar las contracciones del estomago y la expulsién con
retraso de la forma de dosificacion hasta qué todo el agente activo se haya
distribuido. Segun dicha anterioridad, el activo p

ibu ofeno, tal

como se indica en la columna 18, linea 56. A

que la forma comprende una at érica en la que el ac’ VO €5 dlspersado

y un polimero

disuelto, que ad pren: e un polimero soluble en

insoluble mente excipientes no poliméricos con u o molecular de

0 gramos por Mol y donde lo medios de adicién para retardar su
mprende un banda de material insoluble al agua. ra bien, por su
1 documento D2, revela una forma farmacéutica que comprende medios
ara retardar su entrega que comprende una cubierta que comg nde un polimero
hidrofilo y un nucleo que comprende un analgésico. Pa rularmente, esta
anterioridad D2, define a partir de las reivindicaciones, que la composicion
comprende celulosa mxcrocnstahna, lactosa, estereato de magnesio y 4 ac1do esteamc, '

entre otros, Por lo tanto, una forma farmaceutlca que compmnde una hberamén

qontroladav de un activo tal como ibuprofeno que incluye un polimer

que comprende celulosa microcristaling, silice, estearato d tnagnesio, 4cido

estedrico, lactosa, almidon pregelatinizado, fosfato dicalcico ‘una combinacion de

alquiera de los mismos, donde la forma farm ;éti ca esta desarrollada para

571)213 1213 - 6 20 50 21 - Fax. (571)6 1219 79
los@optunum-co com - www,optimum-<o.com
Bogota Colombia
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retrasar o retardar su liberacién se deriva de manera evidente del estado de la

técnica, particularmente a partir de los documentos combinados, D1y D2 . Por lo
tanto, a partir del arte anterior, el hecho de combinar un activo con un polimero .
en adicion con un aditivo para retardar su entrega que incluye celulosa
microcristalina, silice, estearato de magnesio, 4cido estedrico, lactosa, almidén pre-
gelatinizado, fosfato dicaleico o una combinacién de cualquiera de los mismos, se
puede derivar de manera evidente de estas anterioridades D1 y D2, .que proponen
el mismo efeeto de conformar una forma farmacéutica que incluye un polimero
con un activo tal como ibuprofeno para combinarlo con medios para retardar su
entrega en el estomago del paciente.

2.5.Por lo tanto, este documento objeto de oposicion a la

onsiguiente, respecto a la solicitud pretendida se tiene
Comunidad Andina de Naciones, Articulo 18.- “Se considen

en la materia
ht_&biese devivado

" tiene nivel inventivo, si para una persona del oficio normalmen
técnica comespondiente, esa invencién no hubiese resultado obvia
de manera evidente del estado de la técnica.”. A la. fecha
septiembre de 20053, a partir del documento D2 en co;

puede llegar de manera evidente a un compuesto farmacéutico

ibuprofeno con polimeros hidrofilos disperso en corabing

microctistalina, silice, estearato de magnesio, acido es

G71) 213 1213~ 620 50 21 - Fax. (571)6 1219 79
clos@optinum-co.com - www,optimum-co.com
Bogots Colombia
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pregelatinizado, fosfato dicdlcico o una combinacién de cualquiera de los

mismos, sobre el cual busca proteccion en el capitulo reivindicatorio.

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

consagra en su articulo 14 lo siguiente: “Los paises miembros otorgardn patentes
para las invenciones, sean de producto o procedimiento, en todos los campos de la
tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de
. aplicacién industrial”. La presente solicitud carece de aplicacién Industrial ya que
como s¢ demostré anteriormente, algunas cliusulas reclaman el método
terapéutico y estos no son.aplicables industrialmente porque primero no se

obtiene un producto o proceso; v segundo no

ision 486 de la
fembros otorgardn

¢ patentabilidad pues es contrario a lo que dicta |
nidad Andina de Naciones, Articulo 14. “Los Paises

tentes para las invenciones, sean de producto o de procedimiento,

los campos de la

tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean

industrial.”, La solicitud pretendida no cumple con uno de 168 tres requisitos de.

patentabilidad.

i

! 131213-6205021 - Fax. (571)6 1219 79
s@optimume-co.com - www.optimum-co.com
Bogota Colombia
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que apareci6 publicada en la Gaceta de la Propiedad Industrial N° 594 del 31 de
julio de 2008.

3. PRUEBAS

De conformidad con Io dispuesto por las normas vigentes, solicito a usted tener

como prueba en este asunto los siguientes:

e D1: US6548083 publicada el 15de a

)

4. FUNDAMENTO DE DERECHO

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

i

4.2. Articulo 42 de la Decisiéon 486 de la Comision del Acuerdo

. En las demds normas concordantes.

)2 13 1213-6205021 - Fax. (571)6 1219 79
s@opthnumco com - www.optimum<co.com
Bogota Colombia
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5, ANEXOS
Para los efectos correspondientes anexo al presente escrito los sigulentes documentos: \

1. Poder para actuar en el presente.

2. Documento que acredita al tepresentante legal de PROCAPS S.A.
3. Recibo de caja del respectivo pago de tasa.
4

. Coplasde log documentos:

o D1: US6548083 publicada el 15 de
D2: US5100675 publicadasi

2131213620350 21 - Fax. (571)6 1219 79
{os@optimum-co.com - www.optimum<o.com
Bogoti Colombia.
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6. NOTIFICACIONES |

Para efectos de notificaciones que por disposicion del articulo 50 del Decreto
01 de 1984 debe hacer su Despacho, informo que mi representada y la suscrita
“recibiremos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas

en la Carrera 13 Ne 119.95, Of. 104 de esta ciudad de Bogota.

Sefior Superintendente,

A eiinch

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51'975.664 de Bogota
T.P.A. 83823 del C.8, dela].

-6205021 - Fax. (5716 12 1979
FCO.COM - Www.optimum-€o.com




PODER ESPECIAL

Barranquilla (Colombia), identificado como aparece al pie de mi firma, quien en el
presente documento acta en calidad de Representante Legal de la sociedad PRO
S.A. sociedad legalmente g(?;.»(\tuidzz y domiciliada en la ciudad de Barranquilla

Yo, WALTER TANAKA TATEKAWA, mayor de edad y vecino de la Ciud:i:/ '

(Colombia), por el presenge” documento otorgo a la doctora ANA ISA
MORENO BOHORQUEZ, abogada en ejexcicio, identificada e6mo aparece al pie de
su firma, con tarjeta profesional No. 83823 del C.8. de 1a J., poder especial, amplio y
suficiente, para formular oposiciones u observaciones a la solicitud de patente No. 07
032.749, titulada “FORMA F CEUTICA DE IBUPROFENO DE
LIBERACION MODIFICADA®, cuyo titular es SCOLR PHARMA, INC,,
publicada en la gaceta No. 594 del 31 de Julio de 2008. .

. Nuestro apoderado queda facultado, de manera expresa, para realizar todo tipo de .

- ' actos necesarios para llevar a cabo el tramite de la oposicién, incluyendo, sin limitacién,
preparar y presentar solicitudes, hacer declaraciongs, pagar tasas, contribuciones e
impuestos recabar los titulos o certificados. Asimismo quedan autorizados para
impugnar administrativa y judicialmente todo lo que fuere resuelto en el expediente a
que se hace expresa referencia en el presente poder, con todas las facultades generales y
especificas que fuera requerido para ella.

De la misma manera, ademés de las facultades que le confiere la naturaleza del presente
mandato, se encuentran facultados para recibir, desistir, transigir, sustituir, y reasumir ¢l
presente poder, incoar acciones, interponer recursos y demas facultades conferidas por
la ley. :

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

® /

C.C.N° 16’251 923 :
NIT: 290.106.527-5 -
Representante Legal

Acepto:

ELIANA ISAURA MORENO BOHORQ,UEZ
C.C. 51'975.664 de Bogota ' o
T.P.A. 83823 del C.S. de la J. : i - )

4
B

Iy
&

L 4

CALLE 80 No. 78B-201+ A.A. 50330 P.B.X.:(576) 3530783 - 3788000 - 3719900 3507900 FAX.(575) 3730815 - 3730813 - 3730247 - 3730818
BARRANQUILLA - COLOMBIA - NIT.: 890.106.527-5 i
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
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03-12020030 024802 PROCAPS S.A. No.
Barra"qug:lla, 09 de Octubre de 2008 Hr:08:32:45 12683373

COMERCIO DE BARRANOQUILLA

cﬂmﬂﬂﬂ 0[] Fhkdkkdkhhrhddbkhhh bbb khhkkkkhkkkkkhkkdd DPag, 1
‘:t>' " CAMARA DE COMERCIO

D€ BARRANRQUILLA yRRE TR Y R I T XS S I LRI S AL R
CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DO ENTOS.
PROCAPS S.A. =~ oo o e e o e e e e e e e
NIT: | 890.106.527-5.

! ‘
EL USCRITO SECRETARIO DE LA CAMARA DE COMERCIO DE BARRANQUILLA, CON
FUNDAMENTO EN LAS TINSCRIPCIONES DEL REGISTRO MERCANTIL:

| CERTIFICA
Que }por Escritura Piblica No. 1,190 del 22 de Julio de 1976,
otorgada en la Notaria Tercera de Barranguilla, inscrito(as) en
esta | Camara de Comercio, el 28 de Julio de 1976 bajo el No. 6,070
del libro respectivo, fue constituida la sociedad-----~----r-ws—---"u--
limitada denominada "PRODUCTORA DE CAPSULAS DE GELATINAS LIMITADA
"DROCAPS LIMI T AD AN | — e e e o e e e e e e e

CERTIFICA

Que por Escritura Piblica No. 1,307 del .28 de Junio de 1979,
otorgada en la ' Notaria 'Tercera - de Barranguilla, inscrito(as) en
esta| Camara de Comercio,. el 23 de Julio de 1979 bajo el No. 10,039
del libro respectivo, la sociedad antes mencionada=--~~--=-—Hf-—mmmemnn
ge transformo  en  sociedad anonima  bajo la. denomxnaq}pﬁfSOC1al de

CERTIFICA
Que | por Escritura Piblica No. 3,810 del 31 de Dic/bre de 1980,

otorgada en la Notaria Primera de Barranquilla, inscrito{as) en
esta Camara de Comercio, el 30 de Enero de 1981 bajo el No. 12,705

CERTIFICA

Que por Escritura Piblica No. 3,755 del 10 de Nov/bre de 1983,
oto gada en la Notaria Unica de Soledad, inscrito(as) en esta
ra de Comercio, el 22 de Nov/bre de 1983 bajo el No. 17,922 del
libro respectivo, la sociedad antes mencionada---------m-w-mwrow—wnow-
se | transformo en sociedad anonima bajo la denominacion social de
"PRODUCTORA DE CAPSULAS DE GELATINA S.A. "PROCAPS S.A. " ,-----s--rm-w-

CERTIFICA
Que| por Escritura Piablica No. 3,615 del 06 de Dic/bre de 1996,

otorgada en la Notaria 2a. de Barranquilla, inscrito(as) en esta
Cé@ﬁ?a de Comercio, el 20 de Dic/bre de 1996 bajo el No. 67,218 del

e7302

kkkkhkhkkdtd O ONT I N U A *kkkkkkkkk
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION.DEﬁ

DOCUMENTOS . R

PROCAPE §.A ~--mmimeimmemces oot ‘~¢-~—--_Av~? ___________________ =T
NIT: 890.106.527-5. , : ; |

libro respectivo, la sociedad antes menc1opada—rw ~~~~~~~~~~~~~~~~~~ ?4~
cambio de razon soc1al por 1a denom1nacmon LABORATORIOS PROCAPS SJA

CERT IFICA

‘Que por Escritura PlGblica No. 3,775 del 18 ‘de bic/bre de 199d
otorgada en la Notaria 2a. de Barranqullla, inscrito(as) en esta
Camara de Comercio, el 23 de Enero de|1997 bajo el No. 67, 704 del
libro respectivo, la sociedad antes mencionada- -~ A AT |-
cambio de razon social, por la denominacion PROCAPS §.A, ~------- =l

| ||

CERTIFIC % | o 8

‘Que dicha sociedad ha sido reformada por las 51gu1entes escrlturab
y/0o documentos privados:
Numero aaaa/mm/dd Notaria No. Insc o Reg aaaa/mm/dd
39 1979/01/18 Notaria 3a. de‘Barrancmllla 9,452 1979/01/24
992 1981/04/30 Notaria la. de Barranomllla 13,112 1981/05/06
1,464 1982/08/27 Notaria Unica de Soleddd . '15,533 1982/09/08
2,744 1983/08/18 Notaria Unica de Soledad , 017,416 1983/08/26
3,826 1984/07/16. Notaria Unica de Soledad ..., 19,554 1984/07/27‘
3,835 1985/08/26. Notaria Unica de .So d 22,230 1985/09/04‘

2,260 1986/09/10 Notaria Unica de S ad. 24 995  1986/09/15
1,849 1989/07/11 Notaria Za.ﬂ de. Barran uill; 3, .1989/07/13
- 444 1990/02/21 Notaria 2 ‘de Barranguilla, “y 1990/03/16
3,090 1991/12/17 : Notaria. Za._de‘Barranquf;“ £ “1992/01/23
269 1993/02/01 'Notaria 2a. de Barranquil! 48,428 1993/02/16

2,342 1993/07/28 Notaria 2a. de Barranguilla - 50,582 1993/08/10
3,652 1993/11/09 Notaria 2a. de Barranquilla &= 51,798  1993/11/22
.3,615 1996/12/06 -Notaria 2a. de Barranquiilla - 67,218 1996/12/20
89 1997/01/16 Notaria 2a. de Barranquilla = 67,704 1997/01/23
2,070 1997/07/17 Notaria 2a. de Barranquilla 70,627 1997/07/31
2,281 1997/08/04 Notaria 2a. de Barranquilla | 70,813 1997/08/14
765 1999/04/22 Notaria 3a. de Barrangquilla ' 80,628 1999/04/23
459 2001/02/21 Notaria 2a. de Barranguilla 91,502 2001/02/23

- 2,608 2001/10/05 Notaria 2a. de Barranquilla | 95,771 ‘2001/11/08
1,730 2004/07/29 Notaria 2. de Barranquilla i 112,999 2004/08/26‘
416 2005/03/03 Notaria 2. de Barranquilla | 116,364 2005/03/1&
1,613 2005/07/28 Notaria 2. de Barranquilla @ 119,322 2005/08/18
‘ ‘ ‘\

CERTIFICA| % |

' ) | N L ‘K

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

se rige por las siguientes disposiciones: o ‘

DENOMINACION O RAZON SOCTIAL: o

PROCAPS S.A. ~——*~~~~~~-~fa—~—————~~e—*—-—~~-4~*~%--~——~—~w~~-~~—*-*-~r
{

SIGLA: PROCAPS.

DOMICILIO PRINCIPAL: Barranquilla. L e i
NIT No: 890.106.527-5. ~ o N
MATRICULA MERCANTIL: 24,802. R H

CERTIFICA, | S

!
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03-12020030 024802 PROCAPS S.A. No. A
Barrancquilla, 09 de Octubre de 2008 Hr:08:32:45 1268337 :
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CAMARA DE COMERCIO

( OIIIGBCIO DE BARRANQUILLA

D€ BARRANQUILLA Tlkkkhkkkkhhkhkhkkhhhhhhb bk kb hhdhhhhhkdhddbhdd

CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS . o

PROCAPS 8.A.~-====m=m=n- e e
NIT:  890.106.527-5. | |

Direccion para notificaciones judiciales:
CL 80 No 78 B - 201.
De la ciudad de Barranguilla.

CERTIFICA

DURACION: El término de duracidn de 1la sociedad se £ijd hasta el
18 de Agosto de 2073.

CERTIFICA

OBJETO SOCIAL: El objeto principal de la sociedad sera: a)-La fabri-
cacion de capsulas: y otros productos similares a partir de materia-
les tales como  gelatinas u otros de distinta naturaleza, que puedan
utilizados . como envases o-recipientes de productos y sustancias
cas, farmaceuticas -y cosmeticas, - para . uso y consumo humano y
inario; 'b)-La —investigacion, desarrollo .y fabricacion de toda

de productos y sustancias quimicas, farmaceuticas y cosmeticas
uso y consumo humano, animal. y. vegetal; ¢)-La compra y venta de
ias primag, ‘insumos y productos intermedios necesarios para los
gsos de fabricacion de sustancias quimicas, farmaceuticas,alimen
s y cosmeticas, asi como la comercializacion interna y externa
o8 productos terminados, d) La compra, venta, importacion, ex-
cion y distribucion de toda c¢lase de elementos instru-
les y equipos medicos,quirurgicos,odontologicos,y hospitalarios
para la salud humana y animal. e)la compra,venta,exportacion y dis-
distribucion de dulces, confites, galletas y todo tipo de
golosinas o alimentos para el consumo humanco. f£) Actuar como re-
presentante o agente de personas naturales y juridicas, nacio-
nacionales y extranjeras en la realizacion de operaciones o© tran-
iones relacionadas con 1la industria farmaceutica y en especial
con | cualgquiera de las actividades descritas en los literales a),
b), | ¢). d) y e) antes descritos; g) Prestar los servicios de
asesgoria y consultoria en las ‘areas administrativas, de mer-
cadeo, analisis clinico, asistencia tecnica, investigacion, costos y
produccion, exportaciones, importaciones, wventas, relacionadas con !
iguales o similares actividades a las gue constituyen el objeto de
PROCAPS S8.A., asi como los de publicidad y promocion de productos
guimicos, cosmeticos y farmaceuticos para uso humano, animal o in-
dustrial; h)-Adquirir, operar, administrar y explotar, a cualquier |s
titulo, empresa o establecimientos dedicados a la investigacion, de-
sarrollo, fabricacion o comercializacion de productos qguimicos, far-
maceuticos, hospitalarios o cosmeticos. En desarrollo de su objeto
principal, la sociedad podra tomar interes social como accionista,

97302
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PROCAPS S.A. ‘ o
NIT: 890.106.527-5. - ‘ n
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igual o similar objeto, com-
inarias, insumos y repuestas
actividades; tomar dlnerowan
raciones comerciales que ce-
to; celebrar ¥y ejecutar tog

socio o fundador de empresas que tengan:
prar, vender, importar y exportar maqu
requeridos para el desarrollo de sus
prestamo, financiar vy garantizar las ope
lebre con terceros relativas a su obje
tipo de actos y contratos necesarios para desarrollar sus operac
nes; girar, aceptar, otorgar y protestar todo tipo de titulos valo-
~res e instrumentos negoc1ables, comprar), vender y constituir grava—
menes sobre bienes muebles e inmuebles; designar representantes\
apoderados en el pals y en el exterior y, en general realizar cual-
quier acto o©O mnegocio que sea necesario| o conveniente para el desd~
rrollo de su objeto social y para la mej r proteccion de sus 1nteﬁe~
. 8es  corporativos o la de sus socios. la so¢1edad-podra garantlzar
el cumplimiento de obligaciones adquiridas por tercerosg o por sus'

socios, para lo cual podra ‘inclusive onstitulr gravamenes reales
sobre . sus blenes de cualquler naturaleza.--==--=--~=- f‘***‘-***"ﬂﬂ“
| |
CERTIFIC | ?j
. _ | - 5
- CAPITAL : Nro Acciones ﬂ valor Accién
Autorizado i

J
1
i
0

1071 *****************1 OOQ

Ghkkdkkdkhkkkkd ooo 000 000 *************2 QQQ 000 *****************1 00
Suscrito L

| ShFxkEAAHAAR] 239 071 ooo *************1 zgc
1 Pagado

f”$**********1 239 071 ooo *************1 22

41071 *****************1 00
CE R T4$;F_I c 4 \i

| sl ‘ |

ADMINISTRACION: La dlreCC1on y adm;nlstr cion de la soc1edad corres-+

“pondera a . la Asamblea General de Accioni tas, a la Junta. I:)J_mac:*z::Lva,W
al Presidente, al Vlcepres1dente y a un Gerente General. Corresponde.

a la Junta Directiva las siguientes fun
otras: Autorizar cualquier acto o contrat
al equivalente en pesos Colombianos a dos
res de 1los Bstados Unidos de America (U
‘tasa de cambio representativa del merca
surta la . transacion. Cuando se trate.
las cuales la sociedad garantice obllga
socios, se vrequerira que la operacion
por lo menos 2/3 partes de los integrantes
La
‘cion 1egal de la sociedad y tendr
“clones entre otras: Ejecutar las 4
General de Accionistas y de la Junta Dire

gociedad ‘tendra un Presidente , quier

ientos cincuenta mil clc:lat-l

o vigente el dia en que se

‘de operaciones en virtud de

ionesg de terceros o de lo
ea aprobada con el voto de
e la Junta Directiva.
ejercera la representa~

1ag siguientes

0131ones de 1la Asamblea

tacion Legal de la sociedad en todos lgs actos y contratos que ss

requleran para ‘el desarrollo del ‘objeto

lo previsto en las 1leyes y en log prese
judiciales y extrajudiciales,
~conf

apoderados -
absolver interrogatorios de parte,
sociedad, trangigir, disistir y allanar
asunto judicial. Aprobar y celebrar en
acto o0 contrate cuya cuantia sea

igual.

social, de conformidad con
ntes estatutos.,Constltulr
recibir notificaciones,.
esar | obligaciones de 1la
a la sociedad en cualquler
nombre de la socieda todo
0. 1n£erlor al equlvalente

Ak_

atribu-

iones y atribuciones entre
‘cuya cuantia sea superior

$250.000), ligquidados a la

|
|

rtiva. Ejercer la Represen-

|

1

{
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NIT: | 8920.106.527-5.

en pesos colombianos a doscientos cincuenta mil dolares de los
Estados Unidos de America (US8$250.000), liquidados a 1la tasa de
cambio representativa del mercado vigente el dia en gque se surta
la ransacion o celebracion del acto. Las demas funciones que le
correspondan como Representante Legal por disposicion de la ley,
de stos estatutos o de la Junta Directiva. El Presidente tendra un
suplente, designado por la Junta Directiva, quien reemplazara al
Presidente en sus faltas temporales, absolutas o meramente acciden-
tales, con entidades facultades vy ein que sea necesario para ello
acreditar la ausencia del principal. La sociedad tendra un Vicepre-
gidente designado por 1la Junta Directiva, quien tambien ejercera la
representacion legal de 1la sociedad, pudiendo ejercerla conjunta o
separadamente con. el Presidente, El vicepresidente tendra las
siguentes facultades entre . otras. Ejecutar. dentro de su competencia
las | decisiones -de la Asamblea General de Accionistas, de la Junta
Directiva y del Presidente.  Ejercer la representac1on legal de la
sociedad en todos log actos. y - contratos que se requleran para el
desarrollo del objeto  social, de conformidad con lo previsto en las
leyes y en los- presentes estatutos. Constituir apoderados judiciales
v xtrajudiciales, recibir notificaciones, absolver interrogatorios
de | parte, confesar obligaciones de la sociedad, transigir, desistir
v llanar a 1la sociedad en cualquier asunto judicial. Aprobar y
celebrar en nombre de la sociedad todo acto ¢ contrato cuya cuantia
se igual o inferior al equivalente en pesos colombianos a ciento
cincuenta mil dolares de los Estados Unidos de America (US$150.000),
liguidados a la tasa de cambio representativa del mercado vigente
el  dia en que se surta la aprobacion o celebracion del acto, siempre
que no se trate de enajenar bienes inmuebles o cualgquier otro activo
fijo de 1la sociedad, inclusive de naturaleza muebles, acciones,
cuotas o partes de interes inversiones y todo tipo de derechos
de| la sociedad, o© de constituir gravamenes sobre cualquiera de los
anteriores, facultades que radican exclusiva y privativamente en
cabeza del Presidente. Las demas funciones que le corresponda como
Representante legal por disposicion de la ley, de estos estatutos
0 (de la Junta Directiva. Bl Vicepresidente tendra (1) suplente,
designado por la Junra Directiva, quien lo reemplazara conjunta o
separadamente en sus faltas temporales, absolutas o  meramente
accidentales, con identicas facultades y sin gque sea necesario para
ello acreditar la ausencia del principal. La sociedad tendra un (1)

rente General, con su respectivo Suplente, designados por la Junta
Directiva. El Suplente reemplazara al Gerente General, en sus faltas
temporales, absolutas o meramente accidentales, quien junto con el
gerente general, llevaran la representacion legal de la sociedad,
con identicas facultades, pudiendolas ejercer conjunta o separada-
m%nte con el Presidente y Vicepresidente, con identicas facultades

remsoon: 3 depopees SN
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE\
DOCUMENTOS . \ K

PROCAPS 5.A. —ffa-—-w------h-----w_~*em~__-~~~,_ﬂ-“u_u,g;b____,,~____**[
NIT: 890.106.527-5 ‘ o |

‘que el Gerente General y sin que sea n cesarlo para ello acredltar
la ausencia del titular. El Gerente General tendra las 31gu1enﬂes
' facultades entre otras: Ejercer la repre entacion legal de la sociq—
dad, en todos . los actos y contratos que se requieran para el desa-
rrollo del objeto social, de .conformigad c¢on 1lo previsto en: las
leyes y en los presentes estatutos. Aprobar Y celebrar en nombre de
- la sociedad todo acto o contrato cuya cuantia sea igual © inferipr
-al eqguivalente en pesos Colombianos a Cincuenta Mil dolares de los

'Estados Unidos de America (US$50. 000), | liquidados a la tasa de
cambio representativa del mercado v1gen e el dia en que se surta 1a
aprobacion o celebracion del acto, siempre que no se trate de enaje*
nar ‘a cualquier titulo bienes inmuebles d cualguier otro activo fijo

de la sociedad, inclusive de naturaleza mueble, acciones; cuotas o
‘partes de interes, inversiones y todo tipo de derechos de la socme*
-dad o de constituir gravamenes sobre ct 1qu1era de las anterlores

atlvamente en cabeza del

facultades que radican exclusiva y pri
Presidente. = ------s--csoceeoosomooeoooe-

Acta NO .

Que

segin

PROCAPS s. A
cuya = parte

-hechos los. 31gu1entes nombramlentos-

CLASE: - JUNTA DIRECTIVA § : ¥
Principales . | \ R ‘
1. Minski Gontovnik Ruben a | CC.o¥*kkd*7, 463 982
2. Minski Gontovnik Meyer | | CO.¥**xx¥x7, 461,324
3. Mingki Gontovnik Jose ‘ L CC.kkERRERG, 671, 8341
. ‘ | |
Suplentes i

| CC.E¥%xk%72,219,541 |
[ Rk kkkkkkk kR Rk kR |

' PA.*990,212,082,805

1. Minski Zilberblum Elliot
2. Minski Deitel Daniel
3. Mingki Sharon

CERTIFICA

Que  seglin Acta No. 116 del 27 de Junio de 1997 correspondlente a 1
la Asamblea de Accionistas en Barranqullla de 1a sociedad: PROCAPS‘
'8.A. cuya parte pertinente se inscribid en|esta Camara de Comercio, ||
el 15 de Agosto de 1997 bajo el No. 70,838 del libro respectivo,
fueron hechos los sigulentes nombramientos : |
cargo/Nombre - . Identificacidn
Presidente. R ' Lo :

kkkkkkkkkt CONTINTUA ERAIE R E AR
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Mingki Gontovnik Ruben CC.*xkkk¥x%7 463, 982
Suplente del Presidente

Minski Minski Abraham ; CC.*kdkkkkxx%802,575
Vicepresidente '

Minski Gontovnik Meyer CC.,**kkkkk7 461,324
Suplente del vicepresidente

Minski Gontovnik Jose ‘QC.**k*kk**kxg, 671,834

CERTIFICA

Que |seglin Acta No. 11 del 01 de Febrero de 2001 correspondiente a
la unta Directiva en Barranguilla, de 1la sociedad: PROCAPS S.A.
cuyal parte pertinente se inscribid -en esta Camara de Comercio, el
12 e Febrero de 2001 bajo el No. .91,273 dal 11bro respectivo,
fueron hechos los smgulentes nombrammentms.,

Cargo/Nombre ohp R e | Identificacidén
Gerente General. I L ‘
Urlbe Ochoa Guxllermo LUlS ,,  ",gaj,‘ L CCLEkERRET0, 073,754

C E R T IF I C A i

Que | seglin Acta No. 406 del 02 de Sep/bre de 2004 correspondiente a
la |Junta Directiva en Barrangquilla, de 1la sociedad: PROCAPS S.A.

cuya parte pertinente se inscribid en esta Camara de Comercio, el
09 de Sep/bre de 2004 bajo el No. 113,263 del libro respectivo,
fueron hechos los siguientes nombramientos:

argo/Nombre Identificacidn
Suplente del Gerente.

Tanaka Tatekawa Walter CC.**kxdd]6, 251,923

CERTIFICA

Que| seglin Acta No. 124 del 29 de Marzo de 1999 correspondiente a

la | Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
S.A. cuya parte pertinente se inscribid en esta Camara de Comercio,
el |04 de Agosto de 1999 bajo el No. 82,226 del libro respectivo,
fueron hechos losg siguientes nombramientos:

argo/Nombre Identificacidn
Revisor Fiscal Ppal.
Vargas Pertuz Ana Isabel , CC.*¥**%¥%32,696,645

CERTIFICA

Qu. seglin Acta No. 127 del 22 de Marzo de 2000 correspondiente a
la | Asamblea de Accionistas en Barranguilla, de la sociedad: PROCAPS

rigsopc: Al cpopeiss 5.4 T 850026500 2unwdspapsiacon 87502
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CERTIFICADO DE EXISTENCIA Y REPRESENTACIO LEGAL O DE INSCRIPCION DE‘
DOCUMENTOS . | |

PROCAPS S.A,----mcmmmmmmoooooomoooooem o T T e $#~
NIT: 890.106.527-5. | |
t

'8.A. cuya parte pertinente se inscribid en esta Camara de COmercio
el 29 de Mayo de 2000 bajo el No. B7, 250 del libro respectlvq
fueron hechos los siguiantes nombramientosp ‘ L
Cargo/Nombre : E Identificacioﬂl
Suplente del Revisor Flscal ‘
Lozada Villareal Milena cc.******32,748,lL1
CERTIFIC [

Que por Escritura Piblica No. 2,784 del 07 de Dic/bre de 2OOVL
otorgada en la Notaria 2 a. de Barran 111a cuya parte pertinente
se inscribidé en esta Camara de Comercio; eL 20 de Dic/bre de 2007
bajo el No. 3,492 del libro respectivo,--- ——-—~—~~—-~———w—*~w—~~—~~;¢

'y las inscripciones. 3.492-1, 3.493, 3.494, 3.495, 3.496, 3.497, ----
3.498, 3.499, 3.500, 3.501, 3.502, 3.503, 3. 504 3.505, 3.506, bt
3.507, Consta que RUBEN. MINSKI GONTOVNIK C. C NO 7. 463 982, -~=--tt

Representante Legagl de la sociedad PRO PS S. A., el pr931dente -«47
‘debidamente facultado por los Estatutos| Sociales y por el Max1mo
‘Organo Social, otorga los siguientes poderes: Otorgar poder ---~---- 7
general, amplio -y guficiente a los dogtores JOSEFINA DEL CARMEN ----

MIELES BUELVAS (CC.No.33:138.497; @ MARCELA CARVAJALINO PAGANO --=----

CC.NO.22.579.748; CRISTINA = VIOLI. FRANCESCHINI CC.No.22. 463.716, co

las g que se transcriben\awcentl,uac1¢n'~a.- Para que ---~-
‘representen a  la s6ciedad PROCAPS §.A,-ante todo tipo de ----~---- s

autoridades admlnlstratlvaa y jurisd1ccmo
naturaleza civil, -laboral,: comercial, - p
tributaria, policiva, administrativa y fi‘
presentar demandas, requerimientos, recursos, pedir y aportar ------|
pruebas, recibir, ‘notificarse, ejercer la accion de tutela, ~—w*—e*wy
tramitar incidente de desacato, comparecer en 108 procesos que ----k
cursen contra la 'sociedad, allanarse eﬁ nombre de la sociedad en|
los asuntos gue sgean necesarios, transi glr,\ desistir, sustltulr‘]
renunciar y reasumir el poder. c¢.- La facultad expresa de ------~--- -

penal ; | aduanera, camblaria,
cal; 'b ~ Contestar y -----

[

conciliar, por tanto pueden llegar a acuerdos conciliatorios, ~%~--+
transaccionales, judiciales o extrajudiciales .o extrajud1c1ales*
cualgquiera que sea  su cuantia, para. lq cual las apoderadas deben
‘aportar ‘la autorizacion simple vy escrita del Representante legal |

de la sociedad. d.- Podran presentar solicitudes de devolucion y/o!|

compensacion de impuestos, ventas vy rentas, &eC1blr los pagos porE
las -devoluciones y adelantar todo tramite o proceso administrativo
ante la DIAN, de tal forma que en ningun momento quede sin -------- t
representacion legal de la sociedad. PODERES ESPECIALES: a.- Se ~---
confiere poder especial amplio y suficiente a las personas que se
determinan seguidamente; que conforman e grupo Ay B, para, para
gque - conjuntamente suscriban contratos de‘sumlnlstros de mercancias |
y servicios con entidades oficiales, hasta la suma de OCHOCIENTOS‘
MIL DOLARES DE LOS ESTADOS UNIDOS DE AMERI

que se vrealice la respectiva transaccion. Grupo A. WALTER NANAKA
TATEKAWA CC.No.16.251.923, CLAUDIA TANGARIFE CASTILLO —————————————
CC.N0.41.660.293, CARMEN ALICIA FLOREZ CC.No.22. 434 044, IVAN ~w«=---

(US800.000.00), -~-~==~ 4
liguidados a la ‘tasa representativa del | mercado vigente en el d1a<

al&s, enasuntos de ----- i~

l ]
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EAL CAMACHO CC.No.91.201.749, CARMEN ALICIA HERRERA ==-~-~-=~=
RANADOS CC.No.22.377.540, DAVID ANTONIO CHARRIS GIRALDO ~-~----
.19.341.274, RICARDO DORADO HURTADO CC.No.79.715.772, JAIME
0 LLINAS CC.N0.19.300.593. b.- Se confiere poder especial ----~
io0 y suficiente al senor WILLIAM ALBERTO BARROS CERRA ~~-~-w-=~--
.8.715.941, para que en nombre y representacion de PROCAPS ----
suscriban declaraciones camblarlas, aduaneras y tributarias a
este obligada la sociedad, en el giro normal de sus negocios y
cionegs sociales, por tanto quedan facultados para firmarlas,
tambien los demas documentos relacionados con ellas, ----------
icarse, aportar y solicitar las pruebas gque sean necesarias.
orgar poder especial amplio y suficiente al senor MARLON ~--~--

TATTI PAREDES C(C.No0.72.176.874 y al ‘senor WILLIAM ALBERTO BARROS
CER CC.No.8.715.941, para que en nombre y representacion de ------
PROCANPS S.A., suscriban' las declaraciones, reportes y cualquier

docuﬁne

nto relacmonado con 1os tramxtes e} reglstros de Comercio ----~

ALICIA HERRERA DIAZGRANADOS, CC.N0.22;3’77.54=0 Ty ‘al doctor WALTER
TATEKAWA, CC./No.16.251.923, para -que en nombre y ------------
representacion de- PROCAPS - 8.A.; -endosen  log titulos valores de la

(1.000.000.000.00) M.L. CUARTO: EI representante legal de la ---~---
sociedad PROCAPS S.A.; doctor RUBEN MINSKI GONTOVNIK, manifiesta
gque | la presente reforma fue aprobada por la Asamblea General -------
Extraordinaria de Accionista de PROCAPS S.A., con observancia de
las | disposiciones 1legales y estatutarias.--~-------r--er—cumovnanoo

CERTIFICA

Que | por Escritura Plblica No. 1,933 del 16 de Sep/bre de 2008,
otorgada en 1la Notaria 2 a. de Barranquilla cuya parte pertinente
se linscribid en esta Camara de Comercio, el 06 de Octubre de 2008
bajo el No. 3,748 del libro respectivo,---~-~v--ormmcmcocm e m e — o
Consta que el sefior RUBEN MINSKI GONTOVNIK, C.C. No. 7.463.982, que
comparece en su condicion de Presidente y Representante Legal de la
Sociedad PROCAPS 8.A., confiere por medio de este instrumento ------
publico Poder especial Amplio y Suficiente a la doctora MILENA -----
ESCAFFI PARDQ,  C.C. No. 32.758.420, para que en nombre y -----------
representacion de PROCAPS S.A., suscriba declaraciones cambiarias,
adu neras y tributarias a que este obligada la sociedad en el giro
l de sus negocios y operaciones sociales, por tanto gqueda -----

fac ltada para firmar, como tambien los demas documentos -----------
rel cionados c¢on ellas, notificarse, aportar y solicitar las -------
ruebas que sean necesarias. ————————————————————————————————————————

oreci -]
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CERTIFICA | Hl
| N
Que en esta Camara de Comercio nO-apareCfn 1n$cripc1ones posterloras
de . documentos  referentes a reforma, |disolucidn, 11qu1daclon‘lo
nombramientos de representantes legales de|la expresada sociedad. |
CERTIFICA ey | B
Que su Gltima Renovacién fue el: 19 de Marzo de 2008. o }!
j . ‘ .
La informacidén sobre embargos de establecimiento se suministra en

. Certificados Especiales.

|
| I}
[ e i
\‘ |

e
Certificados de Matricula, 1la de contratos sujetos a registro,‘?h
‘ . ‘
1
1

CERTIFICRA,. i | S

Que - los actog- de registro aqui_certif:cados quedan en firme- 01nco
~dias hibiles despues de la  correspondiente inscripcidn, szempre

que, dentro de dicho término, no sean objeto de los TECUTrsOos dg
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PROLONGED RELEASE ACTIVE AGENT
DOSAGE FORM ADAPTED FOR GASTRIC
RETENTION

This application is a con. of U.8. application Ser. No.
09/131,923, fited Aug. 10, 1998, now U.S. Pat. No. 6,120,
803, which claims priority from U.S Provisional Application
Ser. No. 60/055,475, filed 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 [orm, 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 eavironment of use.

BACKGROURD OF 'THE INVLENTION

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 aumbers
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 {o provide prolonged delivery of
the active agent at a particular location or locations in the
environment of use, such as in the stomach.

Ceriain active agents are absorbed primarily from the

small intestine. Generally, the time of passage of different ,

particles through the small intesiine 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 liguid and relatively
larger delivery units of active agent, such as microcapsules
and the like, will traverse the length of the small intestine in
substantially the same time frame, usually about 35 hours.
For active agenis thal 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 therapentic effect. This fact often
creates a need for frequent dosing of active agent in order to
provide apd maintain adequate levels of active agent in
blood plasma. The need for frequent dosing presents com-
pliauce problems and is often inconveaient for the user as
well,

Sinee it has been found difficult to alter the wransil time of
active agent through the small intestine, some emphasis has
been placed on attempting to control the fransil time of
active agents in the stomach. Most active agents are not well
absorbed in the siomach, 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 tisue to
the small intestine whete 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 sizc.

The physiological behavior of the stomach is usually
determined by whether it contains food or is empty. Food is
mixed and pattially 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
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material is not generally able 10 Ieave the stomach. At the
end of a digestive period, the stomach enters the fasting
stage and begins a cycle called the interdigestive myoelec-
tric motor cycle or IMMC.

The IMMC can be considered to be divided into four
phascs: (1) phasc 1 is an approximately one hour period with
0o 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,
generally between about five fo 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
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 o delay the emptying phase, phase 3,
by maintaining a fed state. However, il is not practical to
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,

A variety of studics have been conducted in dog and in
man to determine sizes of objects that would be retained in
the stormach during the fed stage and also in the fasting stage
when IMMC is present. Khosla and Davis, fnternational

Journal of Pharmaceutics, Vol. 62 (1990), pages R9-R11

bave reported that a pariicle 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 mom in
diameter were emptied from the human stomach, but the
larger sized tablets tended to remain in the stomach longer
than the small sized tablets. Tablets larger than 11 mm
tended to be emptied only during the IMMC. Davis ¢t al,,
Pharmaceurical 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
af the IMMC. Timmermaus et al., Journal of Pharmaceu-
tical Sciences, Vol. 82, No. 8 (1993) has reporied the mean
resting pyloric diameter in humans as 12.8+7.0 mm.
Accordingly, it is important that gastric reientive delivery
vehicles are adapted to disinfegrate, 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
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 © facilitate retention of the
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 hydmoxypropylmethyleellulose polymers and active
agent that swells when in the stomach.

U.8. Pat. No. 4,767,627 describes substantially planar
devices formed of bicerodible 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 10 be retained over an extended period of
time. The devices have a fongest diametor 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 relcase devico, In a fully cxpanded configuration for
human uvse, the system is described as having minimum and
maximum dimensions of 2.5 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 capsulc or tablct
that includes a plurality of hydrophilic water-swellable,
cross-linked polymer particles that swell in the stomack to
promote gastric retention and permit gastric fluid to pen-
efrate the particles 1o dissolve active agent and deliver it io
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. A plurality of particles are packed into
a capsule for administration to a patient.

U.S. Pat. No. 5,582,837 describes a dosage form sirsilar
1o that of U.S. Pat. No. 5,007,790, withow 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 coptaining
7-25 spherical particles, depending on the size, or formmu-
lated into tablets that contain from 2-25 spherical particics.

The use of albumin-cross-linked polyvinylpyrrolidone
hydrogels to deliver flavin mononucicotide to dogs has been
described by Park et al. in Jowrnal of Controlled Release,

Vol.19 (1992) pages 131-134. The hydrogels were main-

tained in the stomachs of dogs for extended periods, even in
the fasted state, Gels with a glassy core tended o 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 if is possible to control
the dimensions of the hydrogel in the dry state, controlling
the size of the glassy core within the hydrogel after admin-
istration to a subject by addition of water is not suitable for
fabrication of a dosage form that can routincly 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
1o remain in the stomach for a prolonged period, ii is also
important that the device deliver active agent in a controlied
marmer, Delivery systems, such as those described below,
are representative of the many different systsms have been
suggested for such controlied delivery of active agents over
a prolonged period of time.

For example, U.8, Pat. No. 4,290,426 to Lusted et al
describes a cylindrical dispenser for releasing a2 beneficial
agent into a fluid environment at a rate that is governed by
the fluid induced relaxation of 2 polymeric agenl 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 ¢nvironment and
thercby 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 bave also been suggested for deliv-
ery of a controlled amount of a bemeficial agent over a
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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. Alatex
film is coated onto the cors, the groove defining a fixed zone
and a detachable zone for the film. ‘The detachable portion of
the latex film detaches when it is exposed to the epvironment
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
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 ¢t al inJ. Controlled Release,
Vol. 26, (1993) pages 39-47. These GEOMATRIX™ Sys-
tems are swellable matrices that are coated or tableted with
polymeric barrier layers. Release performances of the sys-
temes are modulated as a result of the reduction of the
releasing surface exposed o the dissolution medium by the
polymeric barrier layer coatings. As the extent of coating of
the system’s surface is increased, the release kinetics of the
system shift toward consfant release. These systems are
further deseribed in U.S. Pat. No. 4,839,177 1o Colombo et
al.
U.S, Pat. No. 5,534,263, which is incorporated herein by
roference, describes a dosage form uscful for the prolonged
delivery of ag active agent formulation ia the form of a
matrix having two ot more insoluble bands on the surface of
the matrix. The exposed surfaces of the matrix erode in a
manner that creates additional surface arsas 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 (o 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,
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 Br J. clin. Pharmac.,
21, 459-462 (1986) to achieve an increased contact time
with the human stomach and the gastrointestinal wract, The
total amount of acyclovir absorbed was increased over that
obssrved with admigistration of acyclovir tablets. The influ-
ence of food on gastric retention time and the absorpiion of
acyclovir has been reported in International Journal of
DPharmaceutics, 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 deereased 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
gasiric environment. However, there remains a continuing
need for improved systems for delivering an active agent to
the gastric environment over a prolonged period of time and
in a relisble, controllable and reproducible marmer. In
pacticular, there is a need for sustained delivery devices that
are to remain in the stormach, even during a fasting state in
which IMMC is prosent, for a prolonged period, for cxamplc
from about 4 hours ta up to about 20~24 hours. Such devices
should exhibit a combination of flexibility and rigidity so as
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not 1o 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 10 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 onc aspect, the invention is dirccted to an active agent
dosage form for the prolonged delivery of an active ageut to
the stormach of a human or other animal. The dosage form
includes an active agent and a polymer matrix formed of a
mixture of a swellable, water soluble polymer that expands
when in contact with fluids in the gastric environment and a
hydroattractant, preferably water insoluble. The matrix is
formed with a rigid or semi-rigid scgment in which swelling
of the hydrogel 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 seri-rigid
section of the dosage form 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 onc 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 the stomach during the housckeeping
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 ahsorbed by the stomach or passed from
the stomach to the small intestine where it can be absorbed.

In still apother aspect, the active agent dosage form
comprises (2) 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-sofuble 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 mairix having an outer surface for exposure to the
enviropment of use, and {¢) a band of insoluble material
citcumscribing a portion of the outer surface of the polymer
matrix.

Examples of water soluble polymers are sodium and
calcium polyacrylic acid, polyacrylic acid, polymethacrylic
acid, polymcthylvinylether co-maleic anhydride,
polyvinylpyrolidone, polyethylene oxide, hydroxypropyl
cellulose, hydroxypropyl methyl cellulose, hydroxyethyl
cellulose, hyvdroxymethyl methacrylate, sodium carboxym-
ethyl cellulose, calcium carboxymethyl cellulose, methyl
cellulose, maltodextrin, xanthan gom, tragacanth gua, agar,
gellan gum, Kayara gum, alginic acids, pectins, pre-
gelatinized starch, and polyvinyl aleohol, and blends of
those polymers. Particularly useful polymer blends are those
which form association polymers in the low pH environment
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of the stomach, such as mixtures of polyacrylic acid and
polyethylene oxide or mixtures of polyacrylic acid and
polyvinylpyrrolidone.

Examples of hydroatiractants are waler insoluble poly-
mers such as fow substituted hydroxypropyl celluiose, ion
cxchange rosins, microcrystalline cellulosc, cross-linked
sodivm or calcium catboxymethyl cellulose, cellulose fiber,
cross-linked polyvinyl pyrrolidone, cross-linked polyacrylic
acid, cross-linked Amberlite resin, alginates, chitin, coltoi-
dal magnesium-aluminum silicate, corn starch granuies,
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 excipicuts
include sugars, such as mannitol, sorbitol, sucrose, lactose,
fructose, maltose; salts such as sodium chloride, potassium
chloride, calcium sulfate; the ammino acids alanine,
arginine, asparagine, aspartic acid, cysteine, glutamic acid,
glutamine, glycioe, histidice, isoleucine, leucine, lysive,
methionine, phenylalanine, proline, serine, threonine,
tryptopban, tryosine, and valine; buffering agents such as
citric acid, sodium citrate, potassium citrate, succinic acid,
fumaric acid, sodium acetate, sodium phosphate monobasic,
tartaric acid, sodium potassium tartrate; surface active

- agents such as poloxamers, polysorbates, Iccithin and the

like; and effervescing couples such as citric acid bleaded
with sodium bicarbonate, and similar blends. Malodexirin,
having a molecular weight of about 400 1o 4000 grams per
mole, and polymers having similar properties are example of
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
dosc and over a prolonged time period, a therapentically
effective amount of the active agent with the relative absorp-
tion index of the active agent over the time period being at
least 0.5. Preferably, the amount of active agent delivered
aver the prolonged period hy the present invention will be at
least 50%, and most preferably at least 80%, of the amount
of active agent deliverable in an immediate release, multiple
dose rogimen over the time period.

In still another aspect, the invention comprises an active
agent dosage form adapted for gastric rotention over a
prolonged period comprising a polymer matrix formed of a
water soluble, high molecular weight polymer and a
hydroatiractant in which the weight percent of the water
sotuble, 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 & further aspect of the invention, the invention com-
prises a composition comprising about 5 weight percent to
about S0 weight percent of a polycthylenc oxide polymer
having a oumber average molscular weight of between
about 100,000 and 2 million grams per mole aud about 5
weight percent to abont 70 weight percent of a hydroxypro-
py! cellulose polymer having a hydroxypropyl content of
between about 10 weight percent to about 13 weight percent
of the hydroxypropyl cellulose polymer.

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 ageat reser~
voir, The polymer matrix is formed as a tube or annular ring
and placed about the rescrvoir, such that swolling 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 respsct to the dosage form of this
avention, that the dosage form will remain in the stomach
of a subject for a prolonged period of time.

The terms “rigid” and “semi-rigid” mean, with respect to
a portion of the active agent formmlation muatrix or polymer
matrix as defined above, that such portion will ot swell and
form a gel when initially contacied with gastric fluid.

The term “bioerodible™ intends a material that will, at
least in part, dissolve, degrade or erode in the fluid envi-
roaraent of usc.

The term “biccquivalent” intends, with respect to an
active agent dosage form of this invention, that there is
greater than a 90% probability that the bioavailability 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% probabilily 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 palymer 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, tid, gd4h or g5h) over a 24 hour period. For
example, if a active agent dosage form is intended for tid
dosing (i.6., 3 time a day or every 8 hours), the sustained
retention period with espect 0 such active agent would be
a least 16 bours. 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 active 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
2 multiple dose regimen of an immedjate 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 malrix, 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 eovironment of
use is a fluid environment and for the purposes of this
invention primasily includes the fluid environment of the
stomach and the upper intestinal iract or small intestine. A
single dispensing device or several dispensing devices can
be administered 1o a subject during 2 therapsutic program.

The invention will be hetter 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
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dispersed therein. Polymer matrix 11 typically is formed of
combination of a swellable, high molccular weight, water-
sotuble polymer and a hydroattractant.

Representative examples of the swellable polymer com-
prising high molecular weight, water-soluble polymers are
polycthylene oxide and cellulosic polymer derivatives
inchuding hydroxypropyl cellulose, hydroxypropyl methyl
cellulose, hydroxyethyl cellulose, sodium carboxy
methylcellulose, calcium carboxymethyl cellulose, methyl
cellulose, as well as noncellulosics such as malindextrin,
polyvinyl alcohol, polyacrylic acids, alginates, gelating natu-
ral gums, including guar, lightly crosslinked versions of
these polymers, starch graft copolymers and the like. ‘The
polymers gencrally have number average molecular weights
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 12-20,000 cps
(5% ag, 25° C., MW 100,000-900,000), 400-4000 cps (2%
aq, 25° C., MW 1,000,000~2,000,000) and 1500-15,000 cps
(1% ag, 25° C., MW 4,000,000-8,000,000) [Brookficld
viscometer, rotational spindle], for methyleellulose in the
range of 1,500~18,000 cps (2% aq, 20° C., MW 62,000--134,
000) [Ubbelohde wbe viscometer]; for hydroxypropyl meth-
yleellulose in the range of 4,000-100,000 cps (2% aq, 20°
C., MW £8,000-242,000) [Ubbelohde tube viscometer]; for
hydroxyethyl cellulose in the range of 75~400 cps (5% aq,
25° C., MW 90,000~200,000), 4006500 cps (2% ag, 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-
tional spindle}; for guar about 5100 cps (1%) [Brookfield
viscometer, rotational spindle}; for poly{methyl 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
(4% aq, 20° C. [Hoeppler falling hall method and
1100-~1500 ¢ps (10% ag, 23° C.) [Brookfield viscometer,
rotational spindle]; for sodinm carboxymethyl cellulose in
the range of 25-50 cps 2% aq, 25° C.) (MW %0,000) to
about 2,500-6,000 cps (1% aq, 25° C) (MW 700,000)
{Brookfield viscometer, rotational spindle}; and for sodium
polyacrylic acid 5000-75,000 (0.5% aq) (MW 750,000-4,
000,000) [Brockfield viscometer, rotational spindle]. Poly-
mers haviag molecular weights between 300,000 and 8,000,
000 grams per mole are preferred, and those having
molccular weights between about 5,000,000 to 8,000,000
grams per mole are especially preferred. Polyethylene oxide
having a number average molecular weight between about
5,600,000 to §,000,000 grams per mole is most especially
preferred, ¢.g. Polyox 308. Also, especially preferred are
methyleellulose type/grade A15C, A18M and hydroxypro-
pyl methyleellulose type/grade K4M, K15M, 100M and
F4M (Dow Chemical Company); hydroxyethyl cellulose
such as Natrosol®D) HEC; hydroxypropyl celtulose such as
Klucel (Grades H, M, G, J, L, E—Aqualon Company); guar
such as Supercol® Guar U (Aqualon Company); pectin such
as GUNU Pectin (Aqualon Company); carrageenan such as
GENU Carrageenan (Aqualon Company); poly(methyl
vioyl ether/maleic anhydride) such as Gantrez® AN Copoly-
mer (AN-119, -139, -149, -169, -179, GAF Corporation);
polyvinyl aleohol such as Elvanol® 71-30, Elvanol® 85-30,
Elvanol® 50-42 and Elvanole® HV (DuPont); sodium car-
boxymethyl cellulose such as Aqualon cellulose gom grade
7H4; sodium polyacrylic acid such as Carpobol® resin
grade 934PNF; and polyacrylic acid such as Carpobol®
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 calcivm carboxymecthyl ecllulose, ecliulose fiber
€Solka-Floc or Elcema), cross-linked polyvinyl pyrrolidone
Polyplasdone X1), cross-linked Amberlite resin, alginates
(Satialgine), colloidal magnesivm-aluminum silicate
(Veegum), corn starch granules, rice starch granules, potato
starch granules, wheat starch granules, sodium carboxym-
ethyl starch (Expotab, Primojel), corn starch/acrylamide/
sodium acrylate copolymer, acrylamidetsodium acrylate
copolymer and the like. A particularly suitable hydroattrac-
tant is hydroxypropyl cellulose baving a hydroxypropyl
content of between about 8~15 weight percent, and prefer-
ably about 1013 weight percent, such as that supplied as
Low Substituted Hydroxypropyl Cellulose grade 11 as
manufactured by Shin-Etsu Chemical Company, Lid.,
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 bascd on the total weight of the active
agent formulation matrix, and the hydroattractant is present
in from about 5% 10 about 70% by weight based on the total
weight of the active agent formulation matrix, The particular
percentages will be chosen to provide the desived 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 wcight perecnt 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 hydroatiraciant in the
range of 25 to 35 being sspecially preferred.

Dosage form 10 is convenisntly 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 band 15 shown im FIG. 1B. The
insoluble material exemptlified as band 13, circumscribes a
portion of the outer surface of the polymer matrix 11. While
a single band is {llustrated in FIG. 1, additional bands such
as iltustrated in FIG. 4 car be utilized depending on the
particular application for which the device is being used.

The band of fusoluble material 15 is applied to the ouler
surface of the polymer matrix. The insoluble material
imparts rigidity to the gel-forming polymer matrix to man-
age gastric retention time and further coatrol the delivery
profile of the active agent of inferest. Band 18 typically
¢xhibits low water permeability and will prevent that portion
of the polymer matrix which it surrounds from imbibing
(uid, thus substanuially limiting any swelling ol polymer
roatrix 11 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 1o about 12 mm in
width, preferably between about 0.5 and 8 mm, may be
applied onto the aclive agent [ormulation matrix surface.
Further, between about 1 and 10 bands may be used, but
generafly between about 1 and 3 are affixed to the matrix.
The bands may be placed close together (i.e., within abont
0.5 mm of each other) or may be placed about 8 to 12 mm
apart,

With refereace to FIGS. 4A~4D, dosage form 10 is
formed with two bands 15, 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
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administration to a subject, dosage form 10 swells as shown
in FIG. 4B in thosc scgments of polymer matrix 11 that arc
not surrounded by bands 15. Because of the low fluid
impermeability of bands 15, 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 1o 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
stomach. Eventually, dosage form 10 will separate into two
pieces and be expelled from the stomach.

Aa alternate embodiment of the invention is illustrated in
F1GS, 57 wherein a scparate active agent containing rese
ervoir is utilized with the swellable polymer matrix of the
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
adapted to deliver active agent to the environment of usc
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.
Various types of osmotic dispepsers 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.8, 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
agent compartment 17, containing active agent in the form
of a solid, liquid or suspension, as the case may be, and a
compariment 18 of a hydrophilic polymer that will imbibe
fluidd from the stomach, swell and force the active agent
from opening 19. Such osmotic pumps are sold commer-
cially and have been described in the patents noted above
and other patent and scientific literature. Other active agent
delivery systems conld be used, but the osmotically-driven
systems are preferred for their well conirolled delivery of a
vast multitude of active agents, including those prefesred for
delivery by means of and as part of this invention.

Polymer matrix 11 will swell 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
active agent delivery reservoir 16 will pass from the stomach
and cxit the gastrointestinal tract. With refercnce to FIG. 5,
polymer matrix 11 may be 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
simply, it may be prepared in one piece as a tube or annular
ring that is fitled or molded aboul the gctive 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 band.
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 ontwardly and create an effective
diameter larger than that created in the case where the tube
ends are not split. Conveniently, the polymer matrix 11 is
injection molded about the active agent rescrvoir, 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
cnd of the active agent rescrvoir, in which case the tabe ends
may be crimped to assist in refaining the active agent
reservoir within the tube. However, if a snug fit is provided
iniually between the foner surface of the polymer wbe or
anpular ring and the outside wall of the active agent
reservoir, then the swelling of the polymer matrix normally
will be sufficient to retain the tube or anaular 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 holes 22 that are present in the end of
the polymer tube 11, While a single hole in the tubular
polymer matrix 11 is considered adequate, it is preferred to
have a holc at cach cnd of the polymer tube. ln another
embodiment, illustrated in FIG. 6, the polymer matrix 11 is
constrained by a band of insoluble material 18, as has been
described elsewhere in this description. Band 15 constrains
the polymer matrix and assists in retaining the polymer on
active agenl reservoir 16. Either alone or in combination
with band 15, active agent reservoir 16 provides a rigid
scgment 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 croded,
band 15 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
matexial that is nontoxic, biologically incrt, nonallergenic
and wogirritating to body tissue, that exbibits 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
Hytrel® polyester elastomers (Du Pont). Additional banding
materials include but are pot limited to polysaccharides,
cellulosics, cellnlose acctate, cellulose acctate propionate,
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 Surelease® as
supplied by Colorcon, West Point, Pa. or Aquacoat™ as
supplied by FMC Corporation, Philadelphia, Pa.),
nitrocellulosc, polylactic acid, poly-glycolic acid, polylac-
tide glycolide copolymers, , polycaprolactone, polyvinyl
alcohol, polyvinyl acetate, polyethylene vinylacetate, poly-
¢thylene teraphthalate, polybutadiene styreme,
polyisobutylene, polyisobutylene isoprene caopolymer, poly-
vinyl chloride, polyvinylidene chloride-vinyl chloride
copolymer, copolymers of acrylic acid and methacrylic acid
ostors, copolymers of methylmethacrylate and cthylacrylate,
latex of acrylate esters (such as Eudragit® snpplied by R
ohmPharma, Weiterstadi, Germany), polypropylene,
copolymers of propylens oxide and ethylene oxide, propy-
lene oxide ethyleae oxide block copolymers, elhylenevinyl
alcohol copolymer, poly sulfone, ethylene vinylalcohol
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, candelilla wax, rice
bran wax, microcrystalline wax, stearyl alcohol, cetyl
aleohol, bleached shellag, esterified shellac, chitin, chitosan,
silicas, polyalkoxysilanes, polydimethyl siloxane, polysth-
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ylene glycol-silicone elastomers, crosslinked gelatin, zein,
clectromagnetic irradiation crosslinked acrylics, siliconcs,
or polyesters, thermally crosslinked acrylics, silicones, or
polyesters, butadiene-styrene rubber, glycerol ester of par-
tially dimerized rosin, glycerol esier of partially hydroge-
nated wood rosin, glycerol ester of tall oil rosin, glycerol
ester of wood rosin, pentaerythritol ester of partially hydro-
genated wood rosin, pentaerythritol ester of wood rosia,
natural or syathetic terpene resin and blends of the above.

The banding materials often are also formulated with
plasticizers, and optionally with wetting agents, surfactants,
opacifiers, colorants, (lavorants, taste-masking agents, and
the like. Examples of typical plasticizers are as follows:
polytydric alcohols, polyethylene glycol, glycerol, propy-
lene glycol, acetate esters, glycerol friacetate, triethyl citrate,
acetyl triethyl ciirate, glycerides, acetylated
monoglycerides, oils, mineral oil, castor oil and the like.

Referring again to the embodiment of the inveation
depicted in FIG. 1A, the polymer matrix 11 in its pon-
swelled state has 2 length L1 and a maximum diamcter D1
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
15 has swelled from imbibing fluid from the stomach and
begun to erode, thereby releasing active agent 12 to the
stomach environment. In contrast to the exposed segments
of the swollen polymer matrix 11, band 18 and the portion
of the polymer matrix bensath it have not swelled to such an
extent. Accordingly, that segment of the polymer matrix
surrounded by band 15 is maintained in a counstrained and
more compressed, non-swollen state than the unbanded
portion of the matrix. Since band 15 does not take up an
appreciable amount of fluid from the stomach and swell,
band 18 retains its substantially rigid or semi-rigid form, and
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 11 facilitate reten-
tion of the dosage form in the stomach through housckecp-
ing waves, it is thought that the band reduces the rate of
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 il the band was not present,
Additionally, the presence of the band on the polymer matrix
provides a scmi-rigid scgment of the dosage form that
appears to cause the dosage form fo be retropelled iato 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.

After swelling, the dosage form 10 has a length L2 and a
maximum diamcter D2 mcasurcd 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,
preferably 10 mm or greater, and most preferably 13 wmm or
greater during the period of residence in the stomach when
active agent is being dispensed. Since the active agent
formulation is intcnded to remain in the stomach for a
sustained retention period, the effective diameter of the
active agent dosage fonm in when in its swollen state in the
stomach may have to be significantly larger than 13 mm, and
rnay extend to more that S50 mm or greater. Farger dosage
forms may be appropsiate particularly when the polymer
matrix is designed to erode relatively rapidly over time in
order to provide the required delivery of active agent for
therapeutic effect. For applications in animals other than
fumans, 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
arl 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 (0 a size 5 capsule.
However, it is understood that smaller or larger sizes could
be used for particular zpplications 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 1o the subject swallowing the dosage form
in order to provide a morc slippery outer surface and
promote case 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
golatin capsule that is not covered by the band will dissoive,
cxposing 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 [orm doss not swell inordinately during the swal-
lowing process and result in obstruction of the esophagus.

It is preferred that the desage 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 o
the housekeeping wave being initiated. Generally a2 meal
size that results in a delay of the housekeeping wave of from
about 1 to 3 howrs 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, ie., the
maximum diameter slong 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
siguificant swelling of the dosage form prior to the house-
keeping wave occurring. Typically, administration will
oceur with the meal or within two bours thercafter, and
preferably withia one hour of completion of the meal.
Depending on the balf-life of an sctive agent, once-a-day
dosing could conveniently occur with or after dinner. For
bid. (ie., twice-a-day) dosing to a buman 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 tid., the dosage form may be
adminisiered aller breakfust, lupch and dioper. 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
housckeeping 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-emplying delaying agents with
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the active agent composition or coat the dosage form with a
composition containing a gastric-craptying delaying agent,
i.e., a substance that delays onset of the housekeeping wave
of the IMMC. Examples of agents for delaying onset of the
housckeeping wave, preferably locally delivered by ihe
dosage form in amounts not resulting in any substantial
systemic effect 10 the subject, as for example, anticholener-
gic agents such as propantheline, and other ageats including,
but not limited to, methylcellulose, goar gom, fats such as
triglyceride esters, e.g., triethanol myristate, fatty acids of
10-15 carbon atoms, and the like.

FIGS. 3A amd 3B show dosage form 10 after 4 length of
time in the fluid environment of the stomach. Polymer
matrix 11 has eroded at the exposed surface of the matrix,
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 continuc to deliver active agent to the stomach until the
matrix has substantially eroded 50 that no significant amonnt
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 sepatated from the dosage form 2t some time
near the end of the delivery period or as part of the remainder
of the dosage form cxpelled from the stomach. In some
applications, it may be desirable to form band 15 with
weakemed portions so that band 18 splits and falls away from
the polymer mairix after some predetermined time in the
stomach to permit a particular release pattern of active agent
from the dosage form over the delivery period.

‘The polymer matrices usefu! in this invention can be
prepared by standard metheds from the materials previously
described. Typically, for example, an appropriate quantity of
an active agent or agents and the polymer ingredients are
separately passed through a screcn, such as a screen having
a mesh of about 40 wires per inch, to rednce any larger sized
materials, and dry mixzed. Then, a pharmaceutically-
acceptable liquid, baving a sufficient vapor pressure to allow
subsequent drying over a reasonable period of time, for
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. Txamples of suitable
liquids are water, methanol, ¢thanol, isopropanol, acetons,
and the fike. After the extrusion process, the mixture is
allowed to dry, for cxample in air overnight at room tom-
perature if the active agent does not requite 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
with a suitable tableting Jubricant 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
vertical compression units using dies and puoches of appro-
priate dimensions. Alternate granulation meihods, for
example, fluid bed granulation or direcl compression granu-
lation can be used as well and such methed will be chosen
by one skilled in the art depending on the particular nalure
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
be cmployed. For cxample, 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 technigues as described in Polymeric Deliv-
ery Systems—Properties and Applications, ACS Symposium
Series 520, edited by El-Nokaly, Piatt 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 (o 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,
trisngular, squarc, hexagonal or other shapes that are casily
handled, especially by patients with limited dexterity. Pres-
ently preferred shapes are those in which the cross-section is
¢ircular or oval, The ring or bands are then placed onto the
surface of active agent formwlation 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 hercin by referenec.

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 10 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
embaodiment, the polymer matrix may contain a surfactaot so
that the formulation is more readily susceptible to exosion 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 microsphercs of an active agent
and an adjuvant. The active agent either alone or with
adjuvani 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 the stomach, the active agent can be cnterically
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 reler Lo an agent, aclive agent,
compound, composition of matter or mixture thereof which
provides some pharmacologic, often beneficial, cffect. 'This
inclndes foods, food supplements, nutrients, drugs,
antiacids, vitamins such 2s, 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 primatcs;
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
recoptors, cholinergic reeeptors, the skeletal muscles, the
cardiovascular system, smooth muscles, the blood circula-
tory system, synoptic sites, neuroeffector junctional sites,
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endocrine and hormone systems, the immunological system,
the reproductive system, the skelctal sysierm, autacoid
systems, the alimentary and excretory systems, the hista-
mine system and the central nervous system.

Suitable active agents may be selected from, for example,
proteins, cnzymes, cnzyme inhibitors, hormones,
polynucleotides, nucleoproteins, polysaccharides,
glycoproteins, lipoproteins, peptides, polypeptides, steroids,
hypnotics and sedatives, psychic energizers, tranquilizers,
anticonvulsants, antidepressants, muscle relaxants, antipar-
kinson ageuis, analgesics, immuoosuppressants, anli-
inflammatories, antihistamines, local anesthetics, muscle
contractants, antimicrobials, antimalarials, antivirals,
antibiotics, antinbesity agents, antidiabetic agents, hormonal
agents including contraceptlives, sympathomimetics,
polypeptides and proteins capable of eliciting physiological
effects, diuretics, lipid regulating agenis, antiandrogenic
agents, antiparasitics, ncoplastics, antineoplastics,
antihyperglycemics, hypoglycemics, nutritional agents and
supplements, growth supplements, fats, ophthalmics, anti-
enteritis agents, electrolytes and diagnostic agents,

Examples of active agents useful in this invention inchide
prochlorperazine edisylate, ferrous sulfate, albuterol, ami-
nocaproic acid, mecamylamine hydrochloride, procaina-
mide hydrochloride, amphetamine sulfate, methamphet-
amine hydrochloride, benzphetamine hydrochloride,
isoproterenol sulfate, phenmetrazine hydrochloride,
bethanechol chloride, methacholine chloride, pilocarpine
hydrochloride, atropine sulfate, scopolamine bromide, iso-
propamide iodide, tridihexethyl chloride, phenformin
hydrochloride, metformin, metbylphenidate hydrochloride,
theophylline cholinate, cephalexin hydrochloride,
diphenidol, meclizine hydrochloride, prochlorperazine
maleate, phenoxybenzamine, thiethylperazine maleate,
anisindione, diphenadione erythrityl tetranitrate, digoxin,
isoflurophate, acetazolamide, nifedipine, methazolamide,
bendroflumethiazide, chlorpropamide, glipizide, glyburide,
gliclazide, tobutamide, chlorproamide, tolazamide,
acetohexamide, troglitazone, orlistat, bupropion,
nefazodone, tolazamide, chlormadinone acetale,
prhenaglycodol, allopurinol, aluminwm aspirin,
methotrexale, acetyl sullisoxazole, hydrocortisone, hydro-
corticosterone acetate, cortisone acetate, dexamethasone and
its derivatives such as betamethasone, triamcinolone,
methyltestosterone, 17-f-estradiol, ethinyl estradiol, ethinyl
estradiol 3-methyl ether, prednisolone, 17-§8-
hydroxyprogesterone acetate, 19-nor-progestercne,
norgestrel, norcthindrone, norethisierone, norethiederone,
progesterone, norgesterone, norethynodrel, terfandine,
fexofenadine, aspirin, acetaminophen, indomethacin,
naproxen, fenoprofen, sulindac, indoprofen, nitroglyccrin,
isosorbide dinitrate, propranolol, timelol, atenolol,
alprenolol, cimetidine, clonidine, imipramine, levodopa,
selegiline, c¢hlorpromazine, methyldopa,
dihydroxyphenylalanine, calcium gluconate, ketoprofen,
ibuprofen, cephalexin, erythromycin, haloperidol,
zomepirae, ferrous lactate, vincamine, phenoxybenzamine,
diltiazem, milrinonc, captropril, mandol, quanbenz,
hydrochlorothiazide, ranitidine, flurbiprofen, fenbufen,
fluprofen, tolmetin, alclofenac, mefepamic, flufenamic,
difuninal, nimodipine, nitrendipine, nisoldipine, nicardipine,
felodipine, lidoflazine, tiapamil, gallopamil, amtodipine,
mioflazine, lisinopril, enalapril, captopril, ramipril,
enalaprilat, famotidine, nizatidine, sucralfate, e¢tintidine,
tetratolol, minoxidil, chlordiazepoxide, diazcpam,
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, coichicine, glucagon, thy-
roid stimulating hormone, parathyroid and pitnitary
hormones, calcitonin, renin, profactin, corticotrophin, thy-
rotropic hormone, follicle siimulating hormone, chorionic
gonadotropin, gonadotropin releasing hormone, bovine
somatotropin, porcine somatropin, oxytocin, vasopréssin,
prolactin, somatostatin, lypressin, pancreozymin, lnfeinizing
hormone, LHRH, interferons, interleukins, growth hor-
mones such as human growth hormone, bovine growth
hormone and porcine growth hormone, fertility inhibitors
such as the prostuglandins, fertility promoters, growth
factors, and human pancreas hormone releasing facior.

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.c., the small intestine) or active agents that
exhibit poor solubility such that the facreased retention time
in the stomach allows for a greater quantity of active agent
fo dissolve from the dosage form than would otherwise be
dissolved. Typically, antiviral, antifongal and antibiotic
agents, ¢.g. sulfonamides, guinolones, pesicillins,
cephalosporing, aminoglycosides, and tetracyclines, are rep-
resentative classes of agents for which the invention is
particularly useful. Such antibictic agents may include, for
example, B-laciam antibiotics, vancomycin, clidamyein,
erthromyein, trimethoprim-snlfamethoxaazole, rifampin,
ciprofloxacin, amoxicillin, clindamycin, ceftriaxone,
cefotaxime, chloramphenicol, ¢lindamyecin, cefoxitin,
doxyelycline, spectinomycin, ofloxacin, rifampin,
minocycline, doxycycline, aztreonam, imipenem,
meropenem, nitrofurantoin, azithromycin, atovaquone,
trimetrexate, dapsone, primaquin, trimetrexate,
ketoconazole, floconazole, amphotericin B, itraconazole,
trifluridine, foscarnet, zidovudine amantadine, interferon
alfa, sulfonamides such as sulfisoxazole, sulfadiazine, and
sulfasalazine, quinotones and fluoroquinolones such as, for
cxample, cinoxacin, forfloxacin, diprofioxacin, ofoxacin,
spardlosxacin, lomefloxacin, fleroxacin, pefloxacin and
amifloxacin, gentamicin, tobramyecin, amikacin,netilmicin,
kanamycin,end neomycin.. Representative antiviral agents
inctude acyelovir, famciclovir, foscamet, ganciclovir,
idoxuridine, sorivudine, irifluridine, valacyleovir,
vidarabine, didancosine, stavudine, zalcitabine, zidovuding,
amantadine, intcrferons, ¢.g., intcrfon alpha, ribavirin,
rimantadine, nucleoside RT inhibitors, such as lamivudiae
and adeforvir, non-nueleoside inhibitors such as nevrapine,
delavairidine, Iviride, saquinavir and indinavir, nucleoside
DNAp inhibitors such as famciclovir, fialuridine, cidofovir
and lobucavir, antisense oligonvcleotides 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 gustrointestinal traet are acyclovir, ganciclovir,
cimetidine, ranitidine, captopril, methyldopa, selegiline and
the Like. Spocific cxamples of active agents that exhibit poor
solubility in water are diphenidol, meclizine hydrochloride,
prochloperazine maleate, phenoxybenzamine, triethylpera-
zine maleate, anisindone, diphenadione erythrityl
tetranitrate, digoxin, isofilurophate, acetazolamide,
methazolamide, bendroflumethiazide, chlorpropamids,
tolazamide, chlormadionone acetate, phenaglycodol,
allopurinol, alluminurri aspirin, methotrexate, acctyl
sulfisoxazole, erythromyciin, progestins, esterogenic,
progestational corticosteroids, hydrocortisone, hydrocorti-

10

15

20

25

35

55

60

65

20

costerone acetate, cortisone acetate, tramcinolone,
methyltcsterone, 17-beta-cstradiol, cthipyl cstradiol, pra-
zosin hydrochloride, ethinyl estradiool 3-methyl ether,
pednisolone, 17-alpha-hydroxyprogesterone acetate,
19-norprogesierone, norgesirel, norethindrone,
progesterone, norgesterone, norethlynodrel, and the like.

Retention of the device of the present invention in the
stomach for a prolonged period of time make it ¢specially
useful for the localized treatment of gastric acidity and
gasirointestinal disorders such as duodenal uleers, peptic
ulcers and chronic gastritis. Representative active agents for
such uses include cimetidine, rantitidine, famotidine,
nizatidine, zolentine, omsprazole, lassoprazole and active
agents useful for the treatment of Helicobacter pylori, such
as metronidazole, timidazole, amoxicillin, clarithromycin,
minocycline and tetracycline.

The present invention is particularly suited 1o the admin~
istration of active agenis against Helicobacter pylori, c.g.,
antibiotics as exerplified by minocyeline, which are able to
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 2 large portion of the
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 situs
of the organism that is longer than that provided by con-
ventional tablets and capsules. The increased efficiency and
ellicacy of uweatment aforded by ithe present invention
allows one to treat gastric disorders in a large number of
subjects with dosage forms having a single active agent,
preferably minocycline. Accordingly, ope avoids the peces-
sity of having to employ complicated treatinent regimens
directed 1o the elimination of the Helicobacter pylori
organism, such as those that utilize triple drug regimens such
as combination of a profon pump inhibitor or 2 bismuth
preparation with two antibiotics.

While for reasons of efficacy, safety, economy, conve-
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 inlo the active agent Jormulation in a device of this
invention, and that the use of the term “agent” or “active
agent” in no way cxeludes the usc 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
salis. Also, simple derivatives of the agents (such as cthers,
esters, amides, elc) which are easily hydrolyzed by body pH,
enzymes, ¢te, 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,
the active agenis will typically be uniformly dispersed
throughout the dosage form. For sequential delivery, differ-
em active agents can be selectively placed within (he dosage
form during its magufacture. For example, a core that
contains one active ageut can be prepared, and the core
coated or formed with an ovter 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
crodes .in the stomach, the sccond active agent will be
dispensed at a later time,

The active agent dosage form may include additional
ingredients, such as, for example, a buffer or other agents for
coptrolling pH in the stomach or elsewhere in the gas-
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trointestinal fract, an agent or agents for delaying onset of
the housckeeping 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 agents such as propantheline, and other agents including,
but not limited to, methylcellulose, guar gum, fais such as
triglyceride esters, e.g., tricthanol 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 usefnl functions in tablet
formation, for example, 10 improve the tablet cohesivencss
after compression or to improve the physical or chemical
stahility 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 collulose having molecular
weights of less that 20,000 grams per mole, methycellulose
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 neecssary to deliver a therapou-
tically effective amount of the agent to achieve the desired
therapeutic resuit. 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

particular range for the therapeutically effective amount of
cach 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 doss ranges of active agent herein are
intended to include the amount or amounts of aclive agenl
specified and bioequivalents thereof.

When the delivery device of this invention is being vsed
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
perivd, the sum of the amounts of active agent present iu the
multiple doses of the conventional dosage form for uss 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 mg of active agent and is to be administered
every 3 hours, a dosage form of this invention may be

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

period may provide incentive 1o incorporaie grealer amounts
of active agent, where such greater amounts do not have any
deleterious effccts. Also, in certain instances it may be
possible and preferable to vse 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 perticular active agent are high, for
example, greater that 1.0, The active agent dosage form of
this invention will preferably. have a rclative 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

therapeutic elfect. Thus, it is pol practical o defline a ;

prepared for administration every 6 hours, and (hat dosage

the invention at fewer times throughout a'twenty-four hour
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specific amount of active agent to be included in the dosage
form of the invention can easily he determined by routine
dosage studies that compare the blood plasma active agent
levels of subjects with conventional dosing amxi the dosage
form of this invention.

The dosage forms of this invention can convenicntly
release active agent in a controlled and sustained manner
over a prolonged period. Typically, active agent will be
released from the dosage form at a rate that releases a
therapsutically 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
aver 40% of the period between repeated administration of
the dosage form, more preferably at least aver 60% of the
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 pereent to about 50 weight percent of a water-
soluble, high molecular weight polyethylene oxide polymer
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 cellutose polymer preferably has a hydrox-
ypropyl content of between about 8-15 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-
(ungal 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
examples will be apparent to those skilled in the art in light
of the present disclosure, the drawings aud the claims herein.

PREPARATION 1

An example of a active agent which requires frequent
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
with the procedures deseribed in Example 1.

Eighteen grams of acyclovir and 3.6 grams of the gel-
forming polymer polyethylone oxide, having a number
average molecular weight of approximately 8 million grams
per mole, were separately serecned through 2 mesh having
40 wires per inch. The polyethylene oxide is supplied under
the trade name Polyox® grade 308 as manufacturcd by
Union Carbide Corporation, Danbury, Conn. The sized
active agent and polymer were dry mixed. Then, 8.25 grams
of a hydroattractant water-insoluble polymer, hydroxypro-
pyl cellulose having a hydroxypropyl content of 10-13
weight percent and an average fiber particle size ol 50
microns, was sieved through the 40-mesh screen and
blended into the mixture. ‘The hydroxypropyl cellulosc is
supplied as Low-Substituted Hydraxypropyl Cellulose
grade 11 as manufactured by Shin-Eisu Chemical Company,
1Ltd., Tokyo, Japan. Anhydrous ethyl alcohol, specially dena-
tured formula 3A, ie., ethanol denatured with 5 volume
percent methanol, was added to the mixture with stirring
until a uniformly damp mass formed. This damp mass was
extruded with pressure through a screen having 20 wircs per
inch. The extrudate was then allowed to air dry at room
temperature overnight. After drying, the resulting extrudate
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ug/ml hir for the three immediate-release tablets and result-
ing in a refative absorption index for the dosage forms of the
invention of 1.3. 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 rclative 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 cellniose (MW: 1,000,
000), hydroxypropyl methyl cellulose (MW: 254,000),
hydroxyethyl cellulose (MW: 1,300,000), sodivm carboxy
methyleellulose (MW: 700,000}, calcium carboxymethyl
cellulose (MW: 700,000), methyl cellulose (MW: 135,000),

and polyvinyl alcohol (Elvanol® HV), and dosage forms °

with a polyethylene band are fabricated to the same dimon-
sions as described in Preparation 1 with equivalent quanti-
ties of the active agents acyclovir, ganciclovir and minocy-
cline. 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
peried 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 hydroattrac-
tant uscd is, respectively, microcrystalline cellulosc
(Avicel), cross-lioked sodium or calcium carboxymethyl
cellulose, cellulose fiber (Solka-Floc, Elcema), cross-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:
cimetidine (400 mg; 800 mg, 1200 mg, 1600 mg), ranitidine
(150 mg; 200 mg, 300 mg), captopril (12.5 mg; 25 mg; 50
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mg; 100 mg, 150 mg), methyidopa (125; 250; 500 mg), and
selegiline (5 mg, 10 mg) and the dosage forms are prepared
in the same manner as described in Examiple 1. The prepared
dosage forms are retained in the stomach of a subject and
deliver active agent over a prolonged period of time.

EXAMPLE 6

Dosage forms of this invention containing 600 mg of
acyclavir are fabricated according to the procedures of
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
acrylate/methyl methacrylate 70:30 copolymer (Eudragit
NE 30 D, Rohm Tech). The resulting dosage form is smooth
and ¢asy to swallow,

EXAMPLE 7

A gastric platform dosage form of the antihistamine drug,
fexofenadine hydrochloride, was prepared according 1o the
following procedures. 11.5 Grams of the drug, 30 grams of
polyethylene oxide, 54 grams of low-substituted hydrox-
ypropy! cellulose, and 3.7 grams of polyvinyl pyrrolidone
were individually passed through a sicve having 40 wircs
per inch, and then the three components were tumble mixed
together for 10 minutes. The polyethylene oxide (Polyox®
WSR-N-60K. 2s supplied by Union Carbide, Danbury,
Conn.) had a moleenlar weight of approximately 2 million
grams per mole, the polyvinyl pyrrolidone (Povidone®
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 HPC-IT supplied by
Shin-Etsu Chemical Company, Tokyo, Japan) had a hydrox-
ypropyl content of approximately 11 weight percent. Anhy-
drous sthyl alcohol formula SDA 3A was slowly added to
the dry mixture with stirring until 2 upilorm demp mass was
formed. The damp mass was forced thorough a sieve with 20
wires per inch, forming elongated granules which were then
air dried at ambient room conditions overnight. The resnlt-
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
(Acrosil® 200 supplied by Degussa Ine, New York, N.Y),
was dry mixed inio the blend. Finally, 0.5 grams of the
tableting lubricant, magnesium stearate, previously passed
through 2 sieve having 60 wires per inch, was tumble
blended into the bulk. This produced the final granulation.
Individual portions of the granulation weighing approxi-
matcly 1042 mg werc compressed with size O caplet tooling
on a Carver press with a force of about 1.5 tons. Each tablet
contained the unit dose of 120 mg of fexofenadine hydro-
chloride.

A solution for use in film coating the tablets was then
prepared by stirring 40 grams of methyl cellulose (Methocel
A15 LV Premivm 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
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.

An aqueous dispersion for use in banding the tablets was
prepared by dissolving 30 grams of triacetin in 174,75 grams
of ethyl acrylate methylmethacrylate 70:30 copolymer aque-
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SUSTAINED RELEASE TABLET COMPRISING
LORATADINE, IBUPROFEN AND
PSEUDOEPHEDRINE

This is a division of application Ser. No. 07/346,687,
filed May 3, 1989, now U.8, Pat. No, 4,990,335,

BACKGROUND OF THE INVENTION

The present invention relates generally to novel phar-
maceutical compositions of matter comprising the non-
sedating antihistamine loratadine or the decarbalkoxyla-
tion product thereof (i.e. 6-chloro-6, 11- dikydro-11-(4-
piperidylidene)-5H-benzo[5,6)cyclohepta  {1,2-b]-pyri-
dine), in combination with the non-steroidal anti-inflam-
matory drug ibuprofen, the decongestant pseudoephed-
rine, and suitable pharmaceutically acceptable non-
toxic cartiers 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 maiaise 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, Sese, 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 pharmacentical composi-
tion of matter comprising a combination of an analgesi-
cally effective amount of ibuprofen, an antihistaminic-
effective amount of loratadine and a decongestant-
effective amount of psendoephedrine in a pharmacenti-
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 DESCRIFTION OF THE
INVENTION
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The preferred dosage form is a coated tablet, wherein
loratadine or its decarbalkoxylation product is present
in the tablet ¢oating and ibuprofen and the psendoe-
phedrine salt are present in the tablet core, which core
also comprises a swellable 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 jbuprofen and pseudoephedrine by erosion of
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
bydrophilic polymer selected.

Loratading, the USAN chemical name of which is
ethyl 4-(8-chloro-5,6-dihydro-11H-benzo[5,6]cyclohep-
ta[1,2-b]pyridin-11-ylidene)-11-piperidinecarboxylate,
is claimed in U.8. Pat. No. 4,282,233, and its decarbalk-
orxylation  product, 8-chloro-6,11-dihydro-11-(4-
piperidylidene)-SH-benzo  [5,6]cycloheptafl,2-bjpyri-
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
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

1.

Typical swellable hydrophilic polymers include cel-
lulasic ethers such as methylcellulose, hydroxypropyl-
cellulose, hydroxymethylcellulose, hydroxysthyleellu-
lose, carboxymethylcellulose znd carboxyethylcel
lulose, or mixtures thereof, with hydroxypropyimethyl-
cellulose (HPMC) being preferred. Particularly useful
HPMC polymers are HPMC USP 2910 and USP 2208,
for example The Dow Chemical Company’s METHO-
CEL E4M, E15M and K100M, wherein tee designation
“E” refers to USP 2910 and the designation K refers
to USPE 2208, and wherein the number designation re.
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 (B4M has Mn 86,000, EI5M has Mn 120,000, and
K100M has Mn 246,000). The hydrophilic polymer or
polymer mixture is present at a concentration of about 5
to ebout 15% of the tablet core weight.

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

A combination dosage form especially suitable for 50 Typical fillers include dibasic calcium phosphate and

administration of 2 combination comprising ibuprofen,
loratadine or its decarbalkoxylation product, and pseu-
doephedrine or a pharmaceutically acceptable salt
thereof is disclosed. The dosage form provides for the
sustained release of ibuprofen and psendoephedrine 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
fbuprofen and pseudoephecdrine takes place over 2 to 16
hours, preferably 5 to 12 hours. One or two, preferably
two tablets are administered at a time. Concentration
ranges for the actives are as follows: psendoephedrine
galt, 30-240 mg/tablet; ibuprofen, 100-800 mg/tablet;
and loratadine or its decarbalkoxylation product, 0.5-10
mg/tablet. The concentration ranges represent about 3
to about 25% of coated tablet weight for psendoephed-
rine salt, about 10 to about 55% for ibuprofen, and
about 0.05 to about 1.5% for loratadine.
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the dihydrate thereof, microcrystalline celnlose and
lactose, with microcrystalline cellulose being preferred.
Fillers are present at a concentration of about 10% to
about 20% of the tablet core weight. Antiadherents,
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-
stum stearate and stearic acid, present at a concentration
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.

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