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Seæora Jefe, 

DIVISION DE NUEVAS CREACIONES 

Supermtendencia de Industria y Comercio 

E. S. D 

NO 

Derecho de la Competencia, Propiedad 
Industrial y Comercio Exterior 

Referencia : Expediente N° 07 081185 

Asunto : Oposicion a la solicitud de patente de Invencion titulada 

"Ik)RMAS DE DOSIS RE$1STENThS AL ALCOHOL" 

Solicitante * EURO CELTIQUE S A 

Opositora : GYNOPHARM SA 

Pubhcada en la Gaceta de la Propw4ad 11.1d7rW 

Ne 592 del 30 de mayo de 2008 

Yo, ELZANA ISA LJR4 MORENO J3OHOIJEZ, abogada en eieruuo, identificada 

como aparece al pie de su,firma, con tarjetal prosional No, S 3823 del Con’.ejo 

Superior de la Judicra, en mi condupn de apoder J de la sociedad 

GJNOPHAPJ’f LA. ’conformada bajo las leyes de la Republic de Cohmhia y 

domiciliada en Ia ciudad de Barranquilla, Colombia, atentan’ nte manifiesto que 

estando dentro del termino de ley y por order exprea de mi repreentada, presento 

oposicion a la coticesiOn del registro de hi Pat ente de Invencion titulada "FORMA,’ 

DE DOSIS RESISThNTES AL ALCOHOL cuyo titular es EURO CELTIQUE 

LA., y pido a Usted declarar fundada esta bposicion y en wnecuenua iwgar ci 

registro de La patente solicitada 

CrrerflN 1199501 1041�l (571)2 1112 13 -6205021 -Fax (571)6121979 
F rwiih negocIoc(pt1rnum-co corn www optimum-co Loin 

aogota Colo*nbia 
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DerechoIl  de la Competencia, Propiedad 
- Optimuni Industrial y Comerclo Exterior 

1. INTERES PARA AIUAR 

Conforme a lo dispuesto en el articuto 42 de La Decision 486 de 2000 de Ia 

CAN, estando dentro del tØrmino estipulado por La ley, manifesto ci Legitimo interØs 

de nuestra representada para oponerse aI registro de la patente de La referenda, 

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

ley como se analizarÆ mÆs adelante y de ser concedida afectarla directamente hi 

comercialización df’ algunos productosdl ml. repr7itada, que Ø’ticiien,  on 

particular naloxona, naltrexona, nalorfina, hidrom.orfona, y/o oxicodona. Por lo tanto, 

solicito respetuosamente a ese Despacho se sirva toner en cuenta La prcsente oposiciOn 

dentro del trmite administrativo que se surte en esta Superintcndencia. 

2. FUNDAMENTOS ’DE HECHOS 

2.11a solicitud objeto de La presente fue presentada ci 9 de agosto de 2007, 

reivindicando prioridad bajo Ia solicitud .US20050670506P del 2005-0412; 

US20050730339P del 200.5-10-26; y fuc publicada en Colombia, en La Gaceta de la 

Propiedad Industrial No 592 del 30 de mayo de 2008, cuya publicaciOn 

internacional corresponde a In W02006079550 del 2006-08-01 

2.2.1_a solicitud colombians 07 081185 objeto de Ia preserite oposiciOn, se refiere al 

uso dc un polimero termoplÆstico escasamente permeable al agua o un polimero 

hidrofObico como material matriz de liberaciOn coritrolada en Ia manufacturaciôn 

de una formulación matriz opioide de liberación controlada para otorgar reistencia 

a La extracciOn de alcohol del opioide, caracterizado porque dicha forrnulación  quo 

tiene un polimero termoplÆstico escasamehte permeable al a,gua o polimero 

hidrofóbico como material matriz de liberacion controlada lihera una rnenor 

Carrcra 13 N 119-95, Of 104 T11. (571)213 12 13 6 2050 21 -Fax. (571)6 1219 79 
E-n) -  l negocios@’oprinlum-co.coln - www.optimurn-co.com 

Bogota Colombia 
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� Derecho de a Competencia, Propiedad 
Optimum Industrialy Comercio Exterior 

cantidad de opioide en un anÆlisis de extracción de alcohol en comparaciOn COfl Ia 

misma formulación pero con el polimero termoplastico escasamente permeable at 

agua o polimero hidrofóbico sustituido totalmente o en parte por otros materiales 

matrices.; un material hidrofObico como material matriz de liberaciOn controlada 

en in manufacruración de una formulación matriz de sal opioide de liberaciOn 

controlada par otorgar resistencia a la extracción de alcohol de in sal opioide, 

camacterizado porque menos de un 25 % de la sal opioide es liberada luego de 1 

horn de disolución in -vitro de una forma de dosis que comprende dicha 

forrnulaciOn en 900 ml de Fluido GÆstrico Simulado con un 20 % etanol 

utilizando un Aparato USP I (cesta) funcionando a 100 rpm a 37°C; y, una forma 

de dosis de liberaciOn controlada caracterizada porque comprende: una matriz que 

comprende una sal farmacØuticamente aceptable de un analgesico opioide en un 

material de liberación controlada; en donde menos dc un 25% de in sal opioide es 

liberada luego de 1 hera de diso!uciOn in-vitro de la forma de dosis en 900 ml de 

Fluido Gstrico Simuldo con un 20% etanol utilizando un Aparato USP I (cesta) 

a 100 rpm a 37 grados C°. 

2.3..En primera instancia, se debe advertir que las reivindicaciones so refieren at uso y a 

tin mØtodo de tratamiento y no solo a la composición farmacologica o a un mØtodo 

do fabricación mediante In cual se obtenga un producto tangible y seg(in in 

legislaciOn, decisiOn 486 de La Comunidad Andina de Naciones, Articulo 14. "Los 

PaIses Mienthros otorgarcin patentes pm-a las invenciones, sean de prod ucto o de 

procedimiento (...)", los usos no estÆn contemplados come patentables; y, Articulo 

20.- "No serdn patentables (..,) d) Los mºtodos terapØuticos o quirü.’rgicos pm-a el tratwnknto 

humano a animal, asi como los nutodos de diayióstico aplicados a Los seres hamanos a a 

animales". SoloserÆn patentabks Los productos o procedimientos. Per It, tanto a Iuz 

de In norma, dicha materia referente at use y a un mØtodo de tratamicnto no seria 

patentable. 

E-mail: negios@opri u’umo.com v’v.optimunl-co.com 
BogotA Colombia 



Derecho de la Competencia, Propledad 
optimum Industrial Comerclo Exterior 

y 

I 2.4.Ahora bien, con base en el articulo 14 de La [)ecisiOn 486 de la CAN consagra lo 

� siguiente: "Los paises mŒembros.otorgardn patentes sara Las invenciones, sean de prod UctO o 

procedirraenvo, en todos los eampos de La tecnologLa sempre que sean nuetvas, tengan niveL 

inventivo 
y 

sean susceptthles de apUcación industria1". Mi Las cosas, las invenciones 

objeto de patente dben ser nuevas 
y 

tener ni’e1 inventive. Bien, pues antes de la 

fecha de prioridad de esra solicitud se encuertran los siguientes clocwnentos que 

afecta la patentabilidad de Ia presente so1icitud. 

� Dl: EP 1348429 publicada el 10 de octubr de 2003. 

� D2: W003004009 publicada el 16 de eneo de 2003. 

2.5dgualmente, ademÆs que La presente define un use 
y 

un mØtodo terapØutico que no 

es objeto depatente, tamblen la forma de dosificación sostenida revelada es ohvia 
y 

derivable de manera evidente del, estado de la;! tØcnica. Am to evklencia por un lado 

el documento Di, partic.ulartnente en a descripciOn que revela formas 

biodisponibles de liberación  sostenida en fornas de dosificación orales que 

incluyen opiolde analgesicos, cotnprendiendc una pluralidad de mukiparticulados 

producidos per tØcnicas de derretido. Segn esta anteriorkiad se revela Una 

sostener-ljberacjOn formulaciOn farmacCthica, comprendiendô un derretir 

particularmente en La reivindicaciOn 1 utia mezcla expulsada de un agente 

� terapØuticamente active, UnQ C varios materiales hidrófohos seleccionados del 

grupo que consiste en aquilce1ulosas, polirneros acrilicos 
y 

icidos metacrilicos 
y 

copolimeros, laca, zein, aceite de castorhidrogenado, aceite de vcrduras 

hidrogenado 
y 

mezclas de ellos asi come uno o varios portadores hidrofobos 

fusibles que proporcionan un remoto efecto de retardante 
y 

sekccionado del grupo 

que consiste en ceras naturales o sintØticas, *icidos grasos, akoholes grasos, 
y 

Carrera 13 N 119-95, Of. 104 Tel. (571)2 13 12 13-6205021 - Fax. (571)6 12 19 79 
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Derecho de la Competencia, Propieclad 
Optimum Industrial y Comercio Exterior 
mezclas de ellos y dicho portador fusible hidrOfobo. Ahora bien, igualmente ci 

documento D2 define un proceso para preparar formas de dosificación en pastilla 

de agentes farmacØuticos de metformina HCI. Segiin las reivindicaciones de la 

anterioridad D2, se revela tin proceso para preparar una forrnulación de pastilla 

farmaceutica de un agente farmacØutico de dificil compresiOn, que cornprcride los 

pasos de preparar una mezcla por combinando del agente farmacØutico dc dificil 

compresión, un componente hidrOfiio erodible y un componente hidrófobo; se 

cornprime la mezcla en una pastilla. Pot to tanto, visto dicho documento D2 en 

combinación con ci documento Dl, La presente solicitud carece evidentemente de 

altura inventiva, pues a partir de estas una persona del medio puede dc manera 

obvia Ilegar a definir un polimero termoplÆstico escasamente permeable al agua o 

on polimero hidrofóbico come material matriz de IiberaciOn controlada en la 

manufacturacion de una formulación matriz opioide de iiberaciOn controlada para 

otorgar resistencia a La extracción de alcohol del opioide, caracterizado porqoc 

dicha formulaciOn que tiene un polimero termopli%stico escasamente permeable al 

agua o polimero hidrofóbico como material matriz de liberaciOn controlada lihera 

una menor cantidad de opioide en un anÆlisis de extracciôn de alcohol en 

comparaciOn con La misma formulación pero con el polimero termoplÆstico 

escasamente permeable al agua o polimero hidrofóbico sustituido totalmente oen 

parte por otros materiales matrices, 

.6.Por Ic tanto, este documento objeto de oposición a la iuz del documento Dl en 

combinaciOn con ci documento D2, carece de ALTURA INVENT! V.A. 

2.7. En consecuencia y de acuerdo a lo descrito anteriormente, se deriva que La solid tud 

colombiana 07 081185 no puede pretender on monopolio por patente toda vez 

que lo que pretende no cumple con dos de los tres requisites necesarios para su 

protección. 

Car-rem 13* 119-95,01, 104 TeL (571) 2 13 12 13-6 2050 21 - Fax, (571)6 12 19 79 
E-mad: 1eroctos@c)ptiI-IIuu.-cu.cou1 - WWW.OptifllUm’CO.COUL 
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Dereciio de (a Competencia, Prop(edad 
optimum industrial y Comercio Exterior 

2.8.Que por eonsiguiente, respecto a hi solicitud prctendida se tienc que: 

2.8.1. CARENCIA DE. ALTITRA.. 1NVENTJ.VAL. Segcin la Decision 486 de la 

Comuriidad Andina de Naciones, Artfcu10 i&. "Se considerard que una invención 

tiene nivel inventivo, Si Para una persona del ocio norrnalrnente versada en la materia 

ticnica corresporidiente, esa invención no hubie4e resultadü obvia ni Sc hubiese derivado 
de manera łvidente del estado de la t&nica.". A hi fecha de prioridad, 12 de abril de 

2005, a partir del documento D2 en cornbinacion con Dl, puede Ilegar de 

% manera evidente a un polimero termoplÆstico escasarnente permeable at agua o 

un polImerł hidrofObico como material tatriz de liheracion controlada en la 

manufacturaciOn de una formulación ma&iz oploide de liberación controlada 

pam otorgitr resistencia a la extracción de alcohol dcl opioide, sobre ci cual 

busca protecciOn en el capftulo reivindicatorio, 

2.8.2. CARENCIA DE APLICACJON INDUSTRIAL La DecisiOn 486 de la CAN 

consagra en su articulo 14 to siguiente: iLos paises miembros i otorgardn patentes 

pam Las invcnciones, sean de producto o piocedimiento, en todos los cainpos de Ia 

tecrwlogia, siempre que sean nuevas, tenga, nivel inventivo y sean susceptihies de 

aplicación industrial". La presente solicitud arece de aplicacion Industrial ya que 
como Se demostro anteriormerite, algiinas clÆusulas reciaman ci mtodo 

terapØutico y estos no son aplicables industrialmente porque prirnero no se 

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

escala industrial. Por to tanto, el objeto de La presente invenciOn referido a los 

usos y mØtodos terapØuticos, no cumpin con ci requisito de Is aplicaciOn 

industrial. 

Caera 13 N 119, Of. 1  Tel, (57l)2 1312 l. - 6205021 F.(571)6 1219 79 
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Derecho de la, Competencla, Propledad 

Industrial y Comercio Exterior 

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

objeto de patentabilidad pues es contrario a .o que dicta la Decision 486 de la 

Comunidad Andina de Naciones, Articulo 14.- "Los Paises Miembros otorga’rdn 

patentes Para ia.s invenciones, sean de producto o de 1procedimiento, en todos los cam pos de ía 

tecnologia, siemp’re que sean nuevas, tengan nivel Mventivo y sean susceptibles de apticación  

industrial.". La solicitud pretendida no cumpiecon dos de los tres requisitos de 

patetitabilidad. 

2.10. ’Por todo lo anterior, itentamente solicito Ia usted que Sc sirva declarar fundada 

la presente oposición y negar ci registro Patente de invenciOn denorninada 

"FORMAS DE DOSIS E.ESISTENTES AL ALCOHOL" cuyo titular es EURO 

CELTIQLJES.A.,, solicitud Colombiana que apareciO publicada en la Gaceta de la 

Propiedad industrial No 592 del 30 de mayo de 2008 

3. PRUEB4S 

De conformidad con lo dispuesto por Iasi normas vigentes, Aito a usted tener 

como prueba en este asunto los siguientes: 

� Dl: EP1348429 publicada el 10 de octubre de 2003. 

�. D2: W003004009 publicada el 16 de eiero de 2003. 

Carrera 13N° 119-95,01. 104 TeL (571)2 13 1213 -6205021 -Fax. (571)6 1219 79 
E-mail: negocios0optimurn-co.coi. www.optirnum.co.com 

BogotColoubta 
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Derecho de la Competencia, Propiedad 
D ptimun’a Industrial y Comercio Exterior 

4. FUNDAMENTO DE DERECHO 

1amento esta observación en las normas legales siguientes: 

4.1. Numeral 1 del artIculo 586 del Codigo de Comrcio, 

4.2. Articulo 42 de la Decision 486 de la ComisiOn del Acuerdo de Cartagena. 

4.3. En las demÆs normas concordantes. 

5. ANEXOS 

Para los efectos correspondientes anexo at presente escrito los siguic n te ’c me:: os: 

1. Poder para actuar en el presente. 

2. Documento que acredita at representante legal de GYNOPHARM S.A. 

3. Recibo de caja del respectivo pago de tasa. 

4. Copias de los documentos: 

Di: EP1348429 publicada el 10 de octubre de 2003. 

� D2: W003004009 publicada el 16 de enero de 2003. 

in-era 13 -1 11995 01 104 Tel (571)211 1213.- 6205021 -lax (571)6 1219 79 
E-mail necios’)optirnuiii-co,cni - www.OprhnLtlmco.Com 

Bogota Colombia 
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6. NOTIFICAC1ONES 

Derecho ile la Competencia, Propieclad 
Industrialy Comercio Exterior 

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

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

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

iCarrera 13 No 119-95, Of. 104 de esta ciudad de Bogota. 

Sefior Superintendente, 

ELIANA 1SAUBA MORENO BOHORQUEL 

C.C. 51’975.664 de Bogota 

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

uarrera 1N 11995  Of. 104 Tel (571)2 1312 13-6205021- Fax. (71) 6 12. 19 79 

E mail riegoclo eopnnuIn1.i 0 corn ww’ optunum w coin 

Bogoui Colombia 
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RESPECL 

(o, LUTS PALACIOS ARAGON, mayor de edad y vecino de la ciudad de BarrapJ4uilla 
Colombia), identificado como aparece al pie de tni firma, quien en el presente d2(umento 
Lcta en calidad de Representante Legal de la sociedad GYNOPHARM S.A. sociedad 
egaimente constituida y domiciliada en la ciudad de Barranquilla (Colombia), por ci 
)resente documento otorgo a la doctora ELIANA ISAURA MORENO BOHORQUE 
ibogada en ejerciclo, identificada como aparece al pie de su firma, con tarjeta profesional 

o, 83823 del C.S. de la j., poder especial, arnplio y suficiente, para formular oposiciones u 
bservaciones a la solicitud dØatente No. 07-81185, titulada ’TORIvIAS DE. DOSIS 
tESISTENTES AL ALCOHOL", cuyo titular es EURO CELTIQUE S.A.., publicada 
n la gaceta No. 592 del 30 de mayo de 2008. 

Nuestro apoderado quecla facultado, de manera expresa, para realizar todo tipo de actos 
necesarios para ilevar a cabo ci tramite de la opostcton, incluyendo, sin litrntacion, 
preparar y presentar solicitudes, hacer deciaraciones, pagar tasas, contribuciones e 
impuestos, recabar los titulos o certificados. Asimismo quedan autorizados para impugnar 
administrativa y judicialmente todo lo que fuere resüelto en ci expediente a que se hace 
expresa referencia en ci presente poder, con. todas las facultades generales y especificas 
que fuera requerido para ella. 

Dc Ia misma manera, ademas de las facultades que Ic. confiere la naturaleza del presente 
mandato, se encuentran facultados para recibir, desistir, transigir, sustituir, y reasumir ci 
presente poder, incoar acciones, interponer recursos y demÆs facultades conferidas por la 
Icy. 

Dado y Firmdo enfr/irranquiiia (Colombia) a losU dIas del mes de &Fde 2008. 

MJ%W 

DLLt-Q 
: 

ELIANA ISAURA MORENO BOHORQUEZ. 
C.C. 51’975.664 de Bogota 
T.P.A. 83823 del C.S. do la J. 
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CERTIFICADONACIONAL  

)j) �CAMADE  COMERCIO DE BARRANQUILLA 

CAMMA 
) 

oEcoMRaoDEBocoTA,J\ Fecha. : 20080814 Hora Certificado 16:59:44 

S. 

\ OpracLon 02NJK0814067 PAGINA No 1 
� 

.CERTJFICADO DE EXISTENCIA Y REPRESENTACION LEGAL 0 DE INSCRIPCION DE 

DocuENTos. 

EL USCITO SECRETARIO DE LA CAMARA DECOMERCIO DE BARR1NQUILLAI CON 
FUND ENTO N LAS INSCRIPCIOWS DEL, REGISTRO 4ERcANTIL 

CERTIFICA 

Que por EscrLtua P?blica No.. 3,551 del 17de tic/bre de 1997, 
Qtor iS ada en la otaria �3a. de Baanquilla, inscrito(as) enesta 
C?maa de Comercio, el 18 de Dic/b/e de 1997 bajo el No. 72,965 del 
libr respectivo, the constitüida ly sociedad ------- -------------------------
anon ma denominada GYOPHARN S.A. 

C a R T I F I C A 

Que dicha sociedad ha sdoreonada por.ias -siguientes escrituras 
yb ocumentos privadłs: 
Nwne o aaaa/rnm/dd Notaria 1o. Insc o Reg aaaa/mm/dd 

5 1999/03/25 Notaria3a. deBarrarlquilla 801373 1999/04/13 

CERTIFIaA I - 

Que de acuerdo con la(s) ecrjtura(s) arriba citada(s), la sociedad 
Se rie por las siguients aiic– 
PENO INACION 0 RAZON SOCIAL: . I 

GYN PHARM S A--------------------------------------------------------------------------- 
DOMICILIC PRINCIPAL, Barranquilla. 

-. 

\TIr ’Io: 802.006.27974. 
MAT RICUIjA.MERcATIL: 245,470. 

C E R T I F I C A 

Dirccion para rotificaione judiciales: 
CR 9 C No 80 - 12OF 512 
De. ]a. ciudad de Barranquilla. 

Coritec electr?nico: 

S CRTIFICA1 
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OBJTO SOCIAL: a) La fabricacion decapsulas y otro productos simi-
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CERTIFICA 

ADMThISTRCION: Seran funciones de la junta directiva, entre otras: 
Autoiizar cualguier acto O contrato cuya cuantia sea superior Al 
equialente en pesos Colombianos a cincuenta mu dolares de los Es-
t ado tjnidos de America (TJS$50.000.00), liquidados a la tasa de cam-
bio representativa del mercado vigente el dia en que se surta la 
aproIacion y para enajenar a gravar bienes ininuebles y demas activos 

’ fijos de 
la 

sociedad, cualciuiera que sea la cuantia de la transac-
cion. Las demas que le sean propias y no esten atribuidas a otro or-
gano social y las que le correspondan en virtud de la ley. la socie-
dad tendra Un Gerente General, quien ejercera la administracion y 
reprsentacion legal de la sociedad y tendra las siguientes atribu-
cions, entre otras: EjercØr la representacion legal de la sociedad 
en Iodos los actos y có–itrÆtos que se requieran par  el desarrollo 
del objeto social, de ôonformidÆd con lo previsto en las leyes y en 
los presentea estatuto. Aprobar y celebrar en noxnbre d la sociedad 

, toedo acto o contrato cuya cuantia sea igual a inferior al equivalen-
t n pesos Colombianos a cincuenta mJ4 dolares de los Estados tJni-
dos de America (U8$5O.O00.00)-, liquidados a latasade cambio repre-
sent twa del mercado vigente el di4 en que se surta la aprobac.on a 
cele racion del acto. Para enajŁnai, a cualquier titulo, bienes in-
mueb es de la sociedad o constituir gravamenes sobre los miamos, de-
bera obtener la aprobacion de la junta directiva, cualquiera que sea 
la uantia de la transaccion; 0 las demas funciones que le corres-
pond .n como representante legal par dJisposicion de la ley, de estos 
esta utos o de la junta directiva. El Gerente General tendra Ufl su-
plen e, designado por la junta directiva, quien lo reemplazara con 

’iden
 icas facultades en sus faltas temporales, absolutas a meramente 

acci dentales, sin que sea necesario para ello acreditar la ausencia 
delprincipal. ------------------------------------------------------

CERTIFICA 

Que seg?n Acta No. 15 del 18 de Febrero de 2008 correspondiente a 
la A aniblea de Accionistas en Bogota, de la sociedad: 
GYNQHP.RM S.A. -------------------------------------------------------
duya parte pertinente se inscribi? en esta C?mara de Comereio, el 
25 d Febrero de 2008 bajo el No. 137,919 del libro respectivo, fueron 
hechs los siguientes nombramientos: 

CLASE: JUNTA DIRECTIVA 

Priricipales 
. 1. Llobet Poal Manuel 

2. Zanatta Reherman Leonardo Andrea 
3. Munoz Marroquin Diego 

***,CONTINUA *** 
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Fecha 20080814 flora Certificado 16:59:44 

Operacion 02NJK0814067 PAGINA No. 5 Nuki 
plio  ySuflTita a KAREN JENNIFER FI(iUEROA GARCXA C.C. No. 32.-

732.070, para que en noxnbre y representacion de la sociedad suscri-
ba itodas las declaraciones cambiarias a que esta obligada GYNOPHARM 

en el giro normal de sue negocios y operaciones sociales. 

CERTIFICA 

Que segun Documento Privado de fecha 10 de Octubre del 2,000, ins-

crio en esta Camara de Comercio el 12 de junio del 2.002, bajo el 
2.14 del libro respectIvo,consta que el senor JORGE CASTELLANOS 
MAR’rINEZ, identificado con C.C.No.19.460 .089,actuando coxno represen-
tane legal de la sociedad GYNOPHABN 8.A, otorga Poder Especial Am-
pliD y Suficiente a KAREN FIGIJEROA GARCIA, identificada con la ce-
du1 de ciudadania No.32.732.070 de Barranquilla, mediante docu-
meto privado de octubre 10/2000, inscrito en la Camara de Comer-

,n 

de Barranquilla bao elNo.1.872 del libro respectivo, para 
qu en representaciór de GYNOFARM ELA, suscriba las declaracio-
nos campiarias a los que esta obligada GYNOFARM S.A en el giro 
orinario de sue riegocios y operaciones sociales. -------------------

CERTIFICA 

Qu en esta C?mara de Comercio no aparcen inscripciones posteriores 
de documentos ref erentes a reforma, disoluci?n, liquidaci?n o 
nonbrainientos de representantes legales de la expresada sociedad. 

C- E�RTIFICA 

Qe su ?ltima Renovaci?n fue el: 23 de Abril de 2008. 

La infortnaci?n sobre embrgos de establecimienta se suininistra en 
Certifjcados de Matr?cula, la de contratos sujetos a registro, en 
Crtificados Especiales. 

CERTIFICA 

los actos de registro aqu? certificados quedan en firme cinco 
h?biles despues de la corresporidiente inscripci?n, siempre 
dentro de dicho t?rmino, no sean objeto de los recursos de 
ici?n ante esta ?ntidad, y/o de apelaci?n para ante la 
intendencia de Industria y Comercio. 
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Description 

BACKGROUND OF THE INVENTION 

51 [0001] The present invention relates to the use of melt extrusion technology in the production of bioavailable sus-
tained-release matrix pharmaceutical formulations. Previously, melt extrusion has been used in the production of im-
mediate release formulations. 

I [0002] It is known in the pharmaceutical art to prepare compositions which provide for controlled release of pharma-
cologically active substances contained in the compositions after oral administration to humans and animals. Such 

iç slow release compositions are used to delay absorption of a medicament until it has reached certain portions of the 
alimentary tract. Such sustained-release of a medicament in the alimentary tract further maintains a desired concen-
tration of said medicament in the blood stream for a longer duration than would occur if conventional rapid release 
dosage forms are administered. 
[0003] Different methods of preparing controlled release pharmaceutical dosage forms have been suggested. For 

5 example, direct compression techniques, wet granulation techniques, encapsulation techniques and the like have been 
proposed to deliver pharmaceutically active ingredients to the alimentary tract over extended periods. 
(0004] Additionally, various types of sustained release formulations are known in the art, Including specially coated 
pellets, coated tablets and capsules wherein the slow release of the active medicament is brought about through 
selective breakdown of the coating of the preparation or through compounding with a special matrix to affect the release 

’20 of a drug. Some sustained release formulations provide for related sequential release of a single dose of an active 
compound at predetermined periods after administration. 
[0005] It is the intent of all sustained-release preparations to provide a longer period of pharmacologic response 
after the administration of the drug and is ordinarily experienced after the administration of the rapid release dosage 
forms. Such longer periods of response provide for many inherent therapeutic benefits that are not achieved with 

25 corresponding short acting, immediate release preparations, This Is especially true in the treatment of cancer patients 
or other patients in need of treatment for the alleviation of moderate to severe pain, where blood levels of an opioid 
analgesic medicament must be maintained at a therapeutically effective level to provide pain relief. Unless conventional 
rapid acting drug therapy is carefully administered at frequent intervals to maintain effective steady state blood levels 
of the drug, peaks and valleys in the blood level of the active drug occur because of the rapid absorption, systemic 

30 excretion of the compound and through metabolic inactivation, thereby producing special problems in maintenance of 
analgesic efficacy 
[0006] The prior art teaching of the preparation and use of compositions providing the sustained-release of an active 
compound from a carrier is basically concerned with the release of the active substance into the physiologic fluid of 

the 
alimentan tract However, it is generally recognized that the more presence of an active substance in the gastroin-

35 testinal fluids does not, by itself, insure bioavailality. 
10007] in order to be absorbed, the active drug substance must be in solution. The time required for a given proportion 
of an active substance from a unit dosage form is determined as the proportion of the amount of active drug substance 
released from a unit dosage form over a specified time base by a test method conducted under standardized conditions. 
The physiologic fluids of the gastrointestinal tract are the media for determining dissolution time. The present state of 

40 the art recognizes many satisfactory test procedures to measure dissolution time for pharmaceutical compositions, 
and these test procedures are described In official compendia world wide. 
(0008] Although there are many diverse factors which influence the dissolution of drug substance from its carrier, 
the dissolution time determined for a pharmacologically active substance from the specific composition is relatively 
constant and reproducible. Among the different factors affecting the dissolution time are the surface area of the drug 

45 substance presented to the dissolution solvent medium, the pH of the solution, the solubility of the substance in the 
specific solvent medium, and the driving forces of the saturation concentration of dissolved materials in the solvent 

medium. 
Thus, the dissolution concentration of an active drug substance is dynamically modified in its steady state as 

components are removed from the dissolution medium through absorption across the tissue site. Under physiologic 
conditions, the saturation level of the dissolved materials is replenished from the dosage form reserve to maintain a 

50 relatively uniform and constant dissolution concentration In the solvent medium providing for a steady state absorption. 
(0009] The transport across a tissue absorption site of the gastrointestinal tract is influenced by the Donnan osmotic 
equilibrium forces on both sides of the membrane since the direction of the driving force is the difference between the 
concentrations of active substance on either side of the membrane, i.e., the amount dissolved in the gastrointestinal 
fluids and the amount present in the blood. Since the blood levels are constantly being modified by dilution, circulatory 

55 chances, tissue storaQe, metabolic conversion and systemic excretion, the flow of active materials is directed from the 
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bioavailability, The dissolution time and the bioavailability determined for a composition are two of the most significant 
fundamental characteristics for consideration when evaluating sustained-release compositions. 
(0011] Melt granulation techniques have also been suggested to provide controlled release formulations, Generally, 
melt granulation involves mechanically working an active ingredient in particulate form with one or more suitable binders 

5  and/or pharmaceutically acceptable excipients in a mixer until one or more of the binders melts and adheres to the 
surface of the particulate, eventually building up granules. 
(0012] U.S. Patent No. 4,957,681 (Klimesch, et. al.) discloses a continuous process for preparing pharmaceutical 
mixtures having at least two components which are continuously metered. The process includes continuously metering 
the individual components of the pharmaceutical mixture at a rate of at least 50 glh on electronic differential metering 

’10
 balances having a metering accuracy of at least – 5% within time intervals of less than one minute and, additionally, 

having screw conveyers, thereby obtaining a substantially uniformly metered mixture; and shaping the mixture. Exam-
ple I of the 681 patent is representative of the process. The requisite amounts of a copolymer having a K value of 30 
and obtained from 60% of N-vinylpyrrolid-2-one (NVP), stearyl alcohol and thoophylline are metered via three metering 
balances into the hopper of an extruder and extruded. The temperatures of the extruder cylinder consisting of six shots 

14 ranged from 30-60°C and the die is heated to 100°C The resultant extrudate is then pressed. into tablets of the required 
shape. The ’681 patent does not disclose preparation of sustained release oploid pharmaceutical formulations. 
[0013] N. Follonier., et al., Hot-Melt Extruded Pellets for the Sustained Release of Highly Dosed Freely Soluble 
Proceed. Intern. Symp. Control. Rel. Bloact. Mater., 18 (1991) describes certain diltiazem hydrochloride formulations 
prepared using hot-melt screw-extrusion to obtain sustained-release peliets to be filled into hard gelatin capsules. The 

2 polymers used were ethy[celiulose, a copolymer of ehtyl acrylato and methyl methacrylato containing quaternary am-
monium groups, cellulose acetate butyrate, poly(vinyl chloride-co-vinyl acetate) and a copolymer of ethylene and vinyl 
acetate. In order to lower the extrusion temperature, some plasticizers were used. 
[0014] WO 93/07859 describes drug loaded pellets produced through molt spheronization wherein the therapeutically 
active agent is blended with various excipoients and binders; the formulation is fed to an extruder where it is heated 

2 and extruded at a speed of about 0.05 to 10 mm/sec. at approximately 60-1800 C. The extrudate is then cut into pieces 
in a pelletizer and subsequently fed to a spheronizer for uniform pellet formulation. 
[0015] Despite the foregoing advances and the various techniques for preparing sustained release formulations 
available in the pharmaceutical art, there is a need in the art for an orally administrable oploid formulation which would 
provide an extended duration of effect which is also easy to prepare, e.g via melt-granulation techniques. 

36 
’ OBJECTS AND SUMMARY OF THE INVENTION 

[0016] It is therefore an object of the present invention to provide sustained- release pharmaceutical formulations 
suitable for oral administration and methods for preparing the same utilizing melt-extrusion techniques. 

5 [0017] It is also an object of the present invention to provide improved methods for producing pharmaceutical extru-
dates containing opioid analgesics and pharmaceutical acceptable hydrophobic materials via melt extrusion tech-
niques. 
[0018] It is a further object of the present invention to provide a sustained-release melt extruded multi-particulate 
formulation which need not be spheronized In order to obtain a final dosage form. 

0 [0019] It is also an object of the present Invention to provide methods of treatment for human patients in need of 
opiold analgesic therapy using dosage forms prepared in accordance with the methods disclosed herein. 
[0020] In accordance with the above objects and others which will be apparent from the further reading of the spec-
ification and of the appended claims, the present invention is related in part to the surprising discovery that sustained-
release oral opiold analgesic formulations may be prepared utilizing melt extrusion techniques to provide bioavailable 

5 unit dose products which provide analgesia In a patient for, e.g., 8 -24 hours.. 
[0021] The invention is also related In part to anew melt-extruded oral sustained-release dosage forms which com-
prise a pharmaceutically acceptable hydrophobic material, a retardant selected from waxes, fatty alcohols, and fatty 
acids, and a drug. 
[0022] More particularly, one aspect of the present invention is related to a pharmaceutical extrudate including an 

0 opioid analgesic dispersed in a matrix. Preferably, the extrudate is strand or spaghetti-shaped and has a diameter from 
about 0.1 to about 5 mm. The extrudate is divided into unit doses of the opioid analgesic for oral administration to a 
patient, and provides a sustained analgetic effect for 8-24 hours or more. 
[0023] The matrices preferably include a hydrophobic material and a second retardant material (preferably a hydro-
phobic fusible carrier) which acts to further slow or control the release of the therapeutically active agent when the 

5 formulation is exoosed to aoueous solutions In-vitro, or exoosed to aastic and/or intestinal fluids. 
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(0025] The retardant material (hydrophobic fusible carrier) is preferably selected from natural and synthetic waxes, 
fatty acids, fatty alcohols and mixtures of the same. Examples Include beeswax and carnauba wax, stearic acid, and 
stoaryl alcohol. This list is of course not meant to be exclusive. 
[0026] The extrudate maybe cut into multiparticulates by any cutting means known in the art. Preferably, the multi -
particulates have a length of from about 0.1 to 5 mm in length. The multiparticulates may then be divided into unit 
doses such that each individual unit dose includes a dose of opioid analgesic sufficient to provide analgesia to a 
mammal, preferably a human patient. 
[0027] The unit doses of multiparticulates may then be incorporated into a solid pharmaceutical dosage formulation, 
e.g. via compression or shaping Into tablets, by placing a requisite amount inside a gelatin capsule, or by forming the 
extruded product into the form of a suppository. 
(0028] The pharmaceutical extrudates of the present invention maybe prepared by blending the drug together with 
all matrix ingredients (hydrophobic material, binder and any additional (optional) excipients), feeding the resultant mix-
ture Into an extruder heated to the requisite temperature necessary to soften the mixture sufficiently to render the 
mixture extrudable; extruding the viscous, heated mass as a spaghetti-like strand; allowing the extrudate to congeal 
and harden, and then dividing the strand Into desired pieces. This may be accomplished, e.g., by cutting the strands 
into pellets of 1.5 mm in diameter and 1.5 mm, in length. Preferably, the extrudate has a diameter of from about 0.1 to 
about 5  m and provides sustained release of said opiold analgesic fora time period of from about 8 to about 24 hours. 
(00291 Another aspect of the invention is directed to pharmaceutical dosage forms including the extrudate prepared 
as outlined above. The extrudate is cut into multiparticulates using any cutting means known in the art, e.g a blade. 
The multiparticulates are then divided into unit doses containing an effective amount of opioid analgesic to provide 
analgesia or pain relief in a human patient over the desired dosing interval. The unit dose of multiparticulates may then 
be incorporated into tablets, e.g. via direct compression, formed into suppositories, or encapsulated by any means 
known in the art. 
[0030] In yet a further aspect of the invention, there is provided a method of treating a patient with sustained-release 
formulations prepared as described above. This method includes administering a dosage form containing the novel 
extrudate to a patient in need of opioid analgesic therapy. For purposes of the present invention, a unit dose is under-
stood to contain an effective amount of the therapeutically active agent to produce pain relief and/or analgesia to the 
patient. One skilled in the art will recognize that the dose of opioid analgesic administered to a patient will vary due to 
numerous factors; e.g. the specific oploid analgesic(s) being administered, the weight and tolerance of the patient, 
other therapeutic agents concomitantly being administered, etc. 
[0031] As mentioned above, In order for a dosage form to be effective for its intended purpose, the dosage form 
must be bloavailable. For purposes of the present invention, the term "bloavailable" is defined as the total amount of 
a drug substance that is absorbed and available to provide the desired therapeutic effect after administration of a unit 
dosage form. Generally, the bioavailability of a given dosage form is determined by comparison to a known reference 
drug product, as commonly determined and accepted by Governmental Regulatory Agencies, such as the United States 
FDA, 
[0032] The term "bioavailabillty" is defined for purposes of the present invention as the extent to which the drug (e. 
g., opioid analgesic) is absorbed from the unit dosage form and is available at the site of drug action. 
[0033] The terms sustained release", "extended duration", and controlled release" are defined for purposes of the 
present Invention as the release of the drug (e.g., opioid analgesic) at such a rate that blood (e.g., plasma) levels are 
maintained within the therapeutic range but below toxic levels overa period of time greaterthan 8 hours, more preferably 
for about 12 to about 24 hours, or longer. 
[0034] The term "unit dose" is defined for purposes of the present invention as the total amount of multiparticulates 
needed to administer a desired dose of therapeutically active agent (e.g., opioid analgesic) to a patient. 
[0035] The extrudates of the present invention preferably permit release of the opioid (or salts thereof) over a sus-
tained period of time in an aqueous medium. The term "aqueous medium" Is defined for purposes of the present 
invention as any water-containing medium, e.g. water, pharmaceutically acceptable dissolution medium, gastric fluid 
and/or Intestinal fluid and the like. 

BRIEF DESCRIPTION OF THE DRAWINGS 

(00361 The following drawing is illustrative of an embodiment of the invention and is not meant to limit the scope of 
the invention as encompassed by the claims. 

Fiaure 1 is a oraoh disolavina the dissolution results of Examoles 1 and 2: 
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Figure 5 is a graph displaying the dissolution results of Examples 7 and B vs. Example 6; 
Figure 6 is a graph displaying the dissolution results of Examples 9 and 10; 
Figure 7 is a graph displaying the dissolution results of Examples 11 and 12; 
Figure 8 is a graph displaying the dissolution results of Examples 15 and 16; 
Figure 9 is a schematic representation of a system for carrying out the present invention; 
Figure 10 is a graph displaying the fed/fast bioavallability results for Example 20; 
Figure 11 is a graph displaying the plasma morphine concentrations of Example 21 obtained from administration 
of the capsules from Example 6 vs. MS Contin fi; 
Figure 12 is a graph displaying the plasma oxycodone concentrations of Example 22 obtained from administrating 
the capsules from Examples 11 and 13 vs. OxyContin fi; 
Figure 13 is a graphical representation of the plasma oxycodone concentrations of Example 14; 
Figure 14 is a graphical representation of the hydromorphone concentrations of Example 24 using the capsules 
from Example 17 vs. Dllaudił; 
Figure 15 is a graph displaying the plasma hydromorphone concentrations of Example 24 usIng capsules from 
Example 18 vs. Dilaudidfi; 
Figure 16 is a graph of the steady-state plasma hydromorphone concentrations of Example 25 using the capsules 
of Example 17; and 
Figure 17 is a graph of the plasma hydromorphone concentrations of Example 26 using the capsules of Example 19. 

DETAILED DESCRIPTION 

(00371 In one aspect of the invention, the sustained-release dosage forms comprise an opioid analgesic as the ther-
apeutically active agent. In such formulations, the drug is incorporated into a melt-extruded strand which includes a 
pharmaceutically acceptable hydrophobic material such as an alkylcellulose or an acrylic polymer or copolymer. In 

5 certain embodiments, it is preferably to further add to the blend a plasticizer for the hydrophobic material in order to 
reduce the extrusion temperature. The choice of the most suitable plasticizer is made based on its ability to lower the 
glass transition temperature (Tg) of the polymer. In preferred alternative embodiments, a hydrophobic fusible carrier 
(which may also act as a binder) is utilized instead of a plasticizer. The hydrophobic fusible carrier preferably imparts 
a slower release of the therapeutically active agent from the melt extruded formulation. Any further pharmaeutical 

, o exciiients known to those skilled in the art may be added as deemed necessary. 
100383 Another aspect of the invention is directed to Improved melt extruded matrices which comprise a hydrophobic 
material and a fatty binder such as previously specified. In accordance therewith, a therapeutically active agent is 
combined with one or more suitable hydrophobic materials and a hydrophobic fusible carrier is extruded to form an 
extrudate. The extrudate may then be cut into multiparticulates which are subsequently incorporated into sustained 

5 release dosage forms. 

Tharapeutically Active Agents 

[0039] Therapeutically active agents which maybe used in accordance with the present invention include both water 
soluble and water insoluble drugs. Examples of such therapeutically active agents Include antihistamines (e.g., dimen-
hydrinate, diphenhydramine, chlorpheniramine and dexchlospheniramlne maleate), analgesics (e.g., aspirin, codeine, 
morphine, clihydrorriorphone, oxycodone, etc.), non-steroidal anti-inflammatory agents (e.g., naproxen, diclofenac, In-
domethacin, ibuprofen, sulindac), anti-emetics (e.g., metoclopramide, rriethylnaltrexone), anti-epileptics (e.g., phony-
tom, meprobamate and nitrazepam), vasodllators (e.g., nifedipine, papaverine, diltiazem and nicardipino), anti-tussive 
agents and expectorants (e.g., codeine phosphate), anti-asthmatics (e.g. thoophylfine), antacids, anti-spasmodics (e. 
g. atropine, scopolamine), antidiabetics (e.g., insulin), diuretics (e.g., ethacrynic acid, bendrofluthiazide), anti-hypoton-
sives (e.g., propranolol, clonidine), antihypertensives (e.g, clonidino, methyldopa), bronchodilators (e.g., albuterol), 
steroids (e.g., hydrocortisone, triamcinolone, prednisone), antibiotics (e.g., tetracycline), antihemorrhoidais, hypnotics, 
psychotropics, antidiarrheals, mucolytics, sedatives, decongestants, laxatives, vitamins, stimulants (including appetite 
suppressants such as phenylpropanolamine), as well as salts, hydrates, and solvates of the same. 
(0040] In embodiments of the invention directed to opioid analgesics, the opioid analgesics used in accordance with 
the present invention include alfentanil, allylprodine, alphaprodine, anlleridine, benzylmorphine, bezitramide, buprenor-
phmne, butorphanol, clonitazene, codeine, cyclazocine, desomorphmne, dextromoramide, dezocine, diampromide, di-
hydrocodeine, dihydromorphine, dimenoxadol, dimepheptanol, dimethyithiambutene, dioxaphetyl butyrate, dipi-
panonc, eptazocine, ethoheptazine, ethylmethylthiambutene, ethylmorphine, etonitazene fentanvl. heroin. hvdroco-
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ymorphone, papaveretum, pentazocine, phenadoxone, phenomorphan, phenazocine, phenoperidine, piminodine, pir-
itramide, propheptazine, promedol, properidine, propiram, propoxyphene, sufentanil, tramadol, tilidine, salts thereof, 
mixtures of any of the foregoing, mixed mu-agonists/antagonists, mu-antagonist combinations, and the like. The opioid 
analgesic may be In the form of the free base, or in the form of a pharmaceutically acceptable salt, or In the form of a 

s pharmaceutically acceptable complex. 
(0041] In certain preferred embodiments, the opiold analgesic is selected from morphine, codeine, hydromorphone, 
hydrocodone, oxycodone, dihydrocodeine, dihydromorphine, oxymorphone, tramadol or mixtures thereof. 
0042] In one preferred embodiment the sustained-release opioid oral dosage form of the present invention includes 

lydromorphone as the therapeutically active ingredient in an amount from about 4 to about 64 mg hydromorphone 
10 hydrochloride. Alternatively, the dosage form may contain molar equivalent amounts of other hydromorphone salts or 

ot the hydromorphone base. In other preferred embodiments where the opioid analgesic Is other than hydromorphone, 
tle dosage form contains an appropriate amount to provide a substantially equivalent therapeutic effect. For example, 
when the opioid analgesic comprises morphine, the sustained-release oral dosage forms of the present invention 
lnlude from about 5 mg to about 800mg morphIne, by weight (based on morphine sulfate). When the opiold analgesic 

IS conprises oxycoclone, the sustained-release oral dosage forms of the present invention include from about 5 mg to 
abut 400 mg oxycodone. When the oploid analgesic is tramadol, the sustained-release oral dosage forms of the 
lnvntion include from about 50 mg to about 800 mg tramadol by weight, based on the hydrochloride salt. 
[0043] The sustained-release dosage forms of the present invention generally achieve and maintain therapeutic 
levels substantially without significant increases in the Intensity and/or degree of concurrent side effects, such as nau-

20 sea,\vomiting or drowsiness, which are often associated with high blood levels of opioid analgesics. There is also 
evidence to suggest that the use of the present dosage forms leads to a reduced risk of drug addiction. 
(0044] in the present invention, the oral opiold analgesics have been formulated to provide for an increased duration 
of analgesic. Surprisingly, these formulations, at comparable daily dosages of conventional immediate-release drug, 
are associated with a lower incidence in severity of adverse drug reactions and can also be administered at a lower 

25 daily dose than conventional oral medication while maintaining pain control. 
[0045]\ When the therapeutically active agent included in the dosage forms of the present invention is an opioid 
analgeic, the dosage form may further include one or more additional which may or may not act synergistically with 
the opkid analgesics of the present invention. Examples of such additional therapeutically active agents include non-
steroidl anti-inflammatory agents, including Ibuprofen, diclofenac, naproxen, benoxaprofen, flurbiprofen, fenoprofen, 

30 flubufen ketoprofen, indoprofen, piroprofen, carprofen, oxaprozin, pramoprofen, muroprofen, trioxaprofen, suprof en, 
’ aminopröten, tiaprofenic acid, fluproten, bucloxic acid, indomethacin, sulindac, tolmetin, zomepirac, tiopinac, zidomet 

acm, acmetacIn, fentiazac, clidanac, oxpinac, mofenamic acid, meclofenamic acid, flutenamic acid, niflumic acid 
toffenamip acid, diflurisal, flufenisal, piroxicam, sudoxicam or isoxicam, and the like, Other suitable additional drugs 
which may be included in the dosage forms of the present invention include acetaminophen, aspirin, salicylate-derived 

35 analgesics and antipyretics or salts thereof, and other non-opioid analgesics. 
[0046] The additional (non-opioki) therapeutically active agent may be included in controlled release form or in im-
mediate re’ ease form. The additional drug may be incorporated into the controlled release matrix along with the opicid; 
incorporatd as a separated controlled release layer or immediate release layer; or may be incorporated as a powder, 
granulation etc., In a gelatin capsule with the extrudates of the present Invention. 

40 

Matrix inarØdlents 

(0041] The, extrudates of the present invention include at least one hydrophobic material. The hydrophobic material 
will preferably Impart sustained release of the oploid analgesic to the final formulation. Preferred hydrophobic materials 

45 which may b used in accordance with the present invention include alkylcelluloses such as natural or synthetic cal-
luloses derivatives (e.g. ethylcellulose), acrylic and methacrylic acid polymers and copolymers, shellac, zein, wax-type 
substances including hydrogenated castor oil or hydrogenated vegetable oil, or mixtures thereof. This list is not meant 
to be exclusiv, and any pharmaceutically acceptable hydrophobic material which is capable of imparting sustained 
release of the active agent and which melts (or softens to the extent necessary to be extruded) may be used in ac 

50 cordance with the present invention. 
[0048] In certain preferred embodiments of the present invention, the hydrophobic material is a pharmaceutically 
acceptable acrylic polymer, Including but not limited to acrylic acid and methacrylie acid copolymers, methyl methacr-
ylate, methyl mehacrylate copolymers, ethoxyethyl methacrylates, cynaoethyl methacrylate, aminoalkyl methacrylate 
copolymer, poly(cryhic acid), poly(methacryhic acid), methacryIic acid alkylamine copolymer, poly(methyl methaor-

55 imc*th,.n,rIr, ni-irillanhudridAl nnlmthrrvlRt. nnlvvlmid eelvfmethnrrll &4 sinh,r1rit\ nmri rtk, 
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insoluble wax-like thermoplastic substances possibly mixed with one or more wax-like thermoplastic substances being 
less hydrophobic than said one or more water-insoluble wax-like substances. In order to achieve constant release, the 
individual wax-like substances in the binder material should be substantially non-degradable and insoluble in gastroin-
testinal fluids during the initial release phases. 
[0050) Useful water-Insoluble wax-like substances maybe those with a water-solubility that is lower than about 1 
5,00 (w/w) 
[0051] Such hydrophobic fusible carrier materials are preferably water-insoluble with more or less pronounced hy-
drophilic and/or hydrophohiostrend. Preferably, the retardant materials useful in the invention have a melting point 
from about 30 to about 200°C, preferably from about 45 to about 90°C. Specifically, the hydrophobic fusible carrier 
may comprise natural or synthetic waxes , fatty alcohols (such as lauryl, myristyl stearyl, cetyl or preferably cetostearyl 
alcool), fatty acids, including but not limited to fatty acid esters, fatty acid glycerides (mono-, di-, and tri-glycerides), 
hydrogenated fats, hydrocarbons, normal waxes, stearic aid, stearyl alcohol and hydrophobic and hydrophilic polymers 
having hydrocarbon backbones. Suitable waxes include, for example, beeswax, glycowax, castor wax and carnauba 
wax. For purposes of the present invention, a wax-like substance is defined as any material which is normally solid at 
room temperature and has a melting point of from about 30 to about 100°C, 
(0052] Suitable hydrophobic fusible carrier materials which may be used in accordance with the present invention 
Include digestible, long chain (C5-050, especially C12-C), substituted or unsubstituted hydrocarbons, such as fatty 
acids, fatty alcohols, glyceryl esters of fatty acids, mineral and vegetable oils and natural and synthetic waxes. Hydro-
carbons having a melting point of between 250 and 90°C are preferred. Of the long chain hydrocarbon materials, fatty 
(aliphatic) alcohols are preferred in certain embodiments.. The oral dosage form may contain up to 60% (by weight) 
of at least one digestible, long chain hydrocarbon. 
[0053] In addition to the above ingredients, a sustained-release matrix may also contain suitable quantities of other 
materials, e.g., diluents, lubricants, binders, granulating aids, colorants, flavorants and glidants that are conventional 
in the pharmaceutical art. The quantities of these additional materials will be sufficient to provide the desired effect to 
the desired formulation. In addition to the above ingredients, a sustained-release matrix incorporating melt-extruded 
multiparticulates may also contain suitable quantities of other materials, e.g. diluents, lubricants, binders, granulating 
aids, colorants, flavorants and glidants that are conventional in the pharmaceutical art in amounts up to about 50% by 
weight of the particulate if desired. Specific examples of pharmaceutically acceptable carriers and excipients that may 
be used to formulate oral dosage forms are described in the Handbook of Pharmaceutical Excipients, American Phar-
maceutical Association (1986), incorporated by reference herein. 
[0054] In order to facilitate the preparation of a solid, sustained-release oral dosage form according to this invention 
there Is provided, in a further aspect of the present invention, a process for the preparation of a solid, sustained-release 
oral dosage form according to the present invention comprising incorporating opioids or a salt thereof in a sustained-
release melt-extruded matrix. Incorporation in the matrix may be effected, for example, blending the opioid analgesic, 
together with at least one hydrophobic material and preferably the additional retardant material (hydrophobic fusible 
carrier) to obtain a homogeneous mixture. The homogeneous mixture is then heated to a temperature sufficient to at 
least soften the mixture sufficiently to extrude the same. The resulting homogeneous mixture is then extruded, e.g., 
using a twin-screw extruder, to form strands. The extrudate is preferably cooled and cut into multiparticulates by any 
means known in the art. The strands are cooled and cut Into multiparticulates. The multiparticulates are then divided 
Into unit doses. The oxtrudate preferably has a diameter of from about 0,1 to about 5 mm and provides sustained 
release of the therapeutically active agent for a time period of from about 8 to about 24 hours. 
[0055] An optional process for preparing the melt extrusions, multiparticulates and unit doses of the present Invention 
includes directly metering into an extruder a water-insoluble retardant, a therapeutically active agent, and an optional 
binder; heating said homogenous mixture, extruding said homogenous mixture to thereby form strands; cooling said 
strands containing said homogeneous mixture; and cutting said strands into particles having a size from about 0.1 mm 
to about 12 mm; and dividing said particles into unit doses. In this aspect of the invention, a relatively continuous 
manufacturing procedure is realized. 
[0056] The diameter of the extruder aperture or exit port can also be adjusted to vary the thickness of the extruded 
strands. Furthermore, the exit part of the extruder need not be round; it can be oblong, rectangular, etc. The exiting 
strands can be reduced to particles using a hot wire cutter, guillotine, etc. 
[0057] The melt extruded multiparticulate system can be, for example, in the form of granules, spheroids or pellets 
depending upon the extruder exit orifice. For purposes of the present invention, the terms "melt-extruded multipartic-
ulate(s)" and "malt-extruded muitiparticulate system(s)" and "melt-extruded particles" shall refer to a plurality of units, 
preferably within a range of similar size and/or shape and containing one or more active agents and one or more 
excipiants, preferably includinr a retardant as described herein. In this recard. the melt-extruded multirarfiriilite will 
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’0 8"’
A particular advantage provided by the invention is the preparation of sustained-release melt-extruded mul-

tlparticulate formulations which do not require further processing, e.g., the extrudate may simply be cut into desired 
lengths and divided into unit doses of the therapeutically active agent without the need of a spheronization step. 
[0059] In one preferred embodiment, oral dosage forms are prepared to include an effective amount of melt-extruded 

5 multiparticulates within a capsule. For example, a plurality of the melt-extruded multiparticulates may be placed in a 
gelatin capsule in an amount sufficient to provide an effective sustained-release dose when ingested and contacted 
by gastric fluid. 
[0060] In another preferred embodiment, a suitable amount of the multiparticulate extrudate is compressed into an 
oral tablet using conventional tableting equipment using standard techniques. Techniques and compositions for making 

10 tablets (compressed and molded), capsules (hard and soft gelatin) and pills are also described in Remingjfjiar-
maceutical Sciences, (Arthur Osol, editor), 1553-1593 (1980), incorporated by reference herein. 
[0061] In yet another preferred embodiment, the extrudate can be shaped into tablets asset forth in U.S. Patent No 
4.957,681 (Klimesch, et. al.), described In addtionai detail above and hereby incorporated by reference. 
(0062] In yet a further embodiment, the extrudate can be shaped into suppositories containing a unit dose of the 

15

 

therapeutically active agent. This may be accomplished using techniques and equipment well known to those skilled 
in the art. 
[0063] Optionally, the sustained-release melt-extruded muitiparticulate systems or tablets can be coated, or the gel-
atin capsule can be further coated, with a sustained-release coating comprising one of the hydrophobic materials 
described above. Such coatings preferably include a sufficient amount of hydrophobic material to obtain a weight gain 

20 level from about 2 to about 30 percent, although the overcoat maybe greater depending upon the physical properties 
of the particular opiold analgesic compound utilized and the desired release rate, among other things. In certain pre-
ferred embodiments of the present invention, the hydrophobic polymer comprising the sustained-release coating is a 
pharmaceutically acceptable acrylic polymer, such as those described hereinabove. The solvent which is used for the 
hydrophobic material in the coating may be any pharmaceutically acceptable solvent, including water, methanol, eth-

25 and, methylene chloride and mixtures thereof. 
[0064] The unit dosage forms of the present invention may further include combinations of melt-extruded multipar-
ticulates containing one or more of the therapeutically active agents disclosed above before being encapsulated. Fur-
thermore, the unit dosage forms can also include an amount of an immediate release therapeutically active agent for 
prompt therapeutic effect. The immediate release therapeutically active agent may be incorporated, e.g., as separate 

’ 30pellets within a gelatin capsule, or may be coated on the surface of the compressed tablet which has been prepared 
from the multiparticulate extrudate as set forth above. 
[0065] The controlled-release formulations of the present invention slowly release the therapeutically active agent, 
e.g., when ingested and exposed to gastric fluids, and then to intestinal fluids. The controlled-release profile of the 
melt-extruded formulations of the invention can be altered, for example, by varying the amount of retardant, i.e., hy-

35 drophobic polymer, by varying the amount of plasticizer relative to hydrophobic polymer, by the inclusion of additional 
Ingredients or excipients, by altering the method of manufacture, etc. In certain embodiments of the invention, the the 
sustained-release dosage forms of the present invention preferably release the therapeutically active agent at a rate 
that is independent of pH, e.g., between pH 1.6 and 7.2. In other embodiments, the formulations can be designed to 
provide a pH-dependent release of the therapeutically active agent. 

40 [0066] in other embodiments of the invention, the melt extruded material is prepared without the inclusion of the 
therapeutically active agent, which Is added therafter to the extrudate. Such formulations typically will have the thera-
peutically active agent blended together with the extruded matrix material, and then the mixture would be tablatted In 
order to provide a slow release formulation Such formulations may be advantageous, for example, when the thera-
peutically active agent Included in the formulation is sensitive to temperatures needed for softening the material and/ 

45 or the retardant material. 

Oplold Analgesic Formulations 

[0067] In certain preferred embodiments, the invention is directed to sustained-release oral opioid formulations which 
00 are administrable on a once-a-day basis, and which are prepared from the melt extwdates described herein. Such 

dosage forms will provide an in -vitro release (when assessed by the USP Paddle or Basket Method at 100 prm at 900 
ml aqueous buffer (pH between 1.6 and 7.2) at 37°C from about Ito about 42.5% opiold released after one hour, from 
about 5 to about 65% opioid released after 2 hours, from about 15 to about 85% opioid released after 4 hours, from 
about 20 to about 90% opioid released after 6 hours, from about 35 to about 95% opioid released after 12 hours, from 

65 thniit 4S to qhnut 1000/. onioid released after IS hours. and from about 55 to about 100% nrtkld rtM ckftar 0/1 
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[0068] In certain preferred embodiments, the oral 24 hour sustained-release opioid dosage form provides a rapid 
rate of initial rise in the plasma concentration of the opioid after oral administration, such that the peak plasma level 
obtained in-vivo occurs from about 2 to about 8 hours after oral administration, and/or the absorption half-life is from 
about Ito about B hours afteroral administration (in the fasted state). More preferably in this embodiment the absorption 

s half-life is 1-6 hours and possibly 1-3 hours after oral administration (in the fasted state). Such formulations provide 
an in-vitro dissolution under the conditions specified above, from about 12.5 to about 42.5% opioid released after one 
hour, from about 25 to about 65% opioid released after 2 hours, from about 45 to about 85% opicid released after 4 
hours, and greater than about 60% oploid released after 8 hours, by weight. 

’10
 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

- (00691 The following examples illustrate various aspects of the present invention. They are not to be construed to 
limit the claims in any manner whatsoever. 

15 MELT-EXTRUSION TECHNIQUES 

[0070]
 

Typical melt extrusion systems capable of carrying-out the present Invention include a suitable extruder drive 
motor having variable speed and constant torque control, start-stop controls, and ammeter. In addition, the system will 
Include a temperature control console which includes temperature sensors, cooling means and temperature indicators 

20 throughout the length of the extruder. In addition, the system will Include an extruder such as twin-screw extruder which 
consists of two counterrotating intermeshing screws enclosed within a cylinder or barrel having an aperture or die at 
the exit thereof, The feed materials enter through a feed hopper and Is moved through the barrel by the screws and is 
forced through the die into strands which are thereafter conveyed such as by a continuous movable belt to allow for 
cooling and being directed to a pelletizer or other suitable device to render the extruded ropes Into the multiparticulate 

25 system. The pelletizer can consist of rollers, fixed knife, rotating cutter and the like. Suitable instruments and systems 
are available from distributors such as C.W. Brabender Instruments, Inc. of South Hackensack, New Jersey. Other 
suitable apparatus will be apparent to those of ordinary skill in the art. 
(0071] A further aspect of the invention is related to the preparation of melt extruded multiparticulates as set forth 
above in a manner which controls the amount of air included in the extruded product. By controlling the amount of air 

30 included In the extrudate, it has been surprisingly found that the release rate of the therapeutically active agent from 
the, e.g., multiparticulate extrudate, can be altered significantly. In certain embodiments, it has been surprisingly found 
that the pH dependency of the extruded product can be altered as well. 
(00721 Thus, in a further aspect of the invention, the melt extruded product is prepared in a manner which substantially 
excludes air during the extrusion phase of the process. This may be accomplished, for example, by using a Leistritz 

$5 extruder having a vacuum attachment. It has been surprisinglyfound that extruded multiparticulates prepared according 
to the invention using the Leistritz extruder under vacuum provides a melt-extruded product having different physical 
characteristics. In particular, the extrudate is substantially non-porous when magnified, e.g., using a scanning electron 
microscope which provides an SEM (scanning electron micrograph). Contrary to conventional thought, it has been 
found that such substantially non-porous formulations provide a faster release of the therapeutically active agent, 

40 relative to the same formulation prepared without vacuum. SEMs of the multiparticulates prepared using an extruder 
under vacuum appear very smooth, and the multiparticulates tend to be more robust than those multiparticulates pre-
pared without vacuum. It has been observed that in at least certain formulations, the use of extrusion under vacuum 
provides an extruded multiparticulate product which is more pH-dependent than its counterpart formulation prepared 
without vacuum. 

45 

General Pellet Manufacturing Procedure 

[0073] The following technique was used to manufacture the extrudate and multiparticulates for Examples 1-26: 

50 Blend the required amount of drug, hydrophobic material and binder along with any additional excipients. 
Charge a powder feeder with proper amount of drug/ excipient blend. 
Set temperatures of extruder heating zones to the required temperature, depending on the formulation. Typically, 
the temperature should be sot at about 830 C. Wait until the corresponding heating zones reach steady temper-
atures. Set the extruder screw rotation speed to 20 rpm. Start the feeder, the conveyor and the pelletizer. After the 
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to be congealed and/or hardened while transported to the pelletizer on the conveyor belt, Additional cooling devices 
may be needed to ensure proper congealing. (The conveyor belt may not be needed to cool the strand, if the 
material congeals rapidly enough.) 
Set the roller knife to an appropriate speed (e.g., to 3-100 fttmin and 100-800 rpm). Cut the congealed strands to 
desired size (e.g., 3-5 mm in diameter, 0.3-5 mm in length). 
Collect the pellet product. 
Fill a desired weight of pellets into hard gelatin capsules to obtain an appropriate doses of the drug. 

Dissolution Method 

[0074] The following dissolution method was used to obtain dissolution profiles for the dosage forms of Examples 
1-25: 

(USP II Paddle at 100 rpm at 37C) 

(0075] Media - list hour in 700 ml simulated gastric fluid (SGF), pH 1.2 without enzyme thereafter, 900 ml simulated 
intestinal fluid (SIF), pH 7.5 without enzyme 

Using HPLC procedures for assay 

[0076] The following examples illustrate various aspects of the present invention. They are not meant to be construed 
to limit the claims in any manner whatsoever. 

EXAMPLES 1-2 

CONTROLLED RELEASE CHLORPHENIRAMINE FORMULATIONS 

[0077] In these examples, chlorpheniramine maleate controlled release pellets were prepared according to the above 
manufacturing procedure using ethylcellulose and an acrylic polymer (Eudragit flSPO), respectively as the retardant. 
The formulations are set forth in Tables I and 2 below. The dissolution of these formulations is set forth in Figure 1. 
Drug release rate from ethylcellulose pellets (prepared at 1050C) is significantly slower than that from Eudragit ASPO 
pellets (prepared at 850C). 

TABLE I 

EX. I 

Composition Amt (mg) per Capsule 

Chlorphoniramine Maloate 60 

Ethyl Cellulose 84 

Stearic Acid 36 

Total 180 

TABLE 2 

EX. 2 

Composition Amt. (mg) per Capsule 

Chlorpheniramine Maleate 60 

Eudragit RSPO 84 

Stearic Acid 36 

Total 180 
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EXAMPLES 3-6 

CONTROLLED RELEASE MORPHINE FORMULATIONS 

(00181 Ex.3 The excipiants used in Ex. 2 were employed to make morphine sulfate controlled release pellets. 

TABLE 3 

EX. 3 

Composition Amt. (mg per Capsule 

Morphine Sulfate 60 

Eudragit RSPO 42 

Stearic Acid 18 

Total 120 

[0079] The drug release rate of Example 3 was slower than expected especially during later hours of the dissolution. 
(0080] Ex.4-5 Examples 4-5 were prepared in accordance with Example 3 above. To Increase the drug dissolution 
rate during later hours, varying amounts of Eudragit L-100 were Incorporated In the formulation. The drug dissolution 
rate Increases with Increasing amount of Eudragit L-1 00 In the formulation. The morphine sulfate capsule formulation 
are set forth in tables 4-6 below: 

TABLE 4 

EX. 4 

Composition -Amt. (mg) per Capsule 

Morphine Sulfate 60 

Eudraglt RSPO 88.4 

EudragitL-100 3.6 

Stearic Acid 18 

Total 120 

TABLE 5 

EX. 5 

Composition Amt. (mg) per Capsule 

Morphine Sulfate 60 

Eudragit RSPO 33.6 

Eudragit L-100 8,4 

Stearic Acid 18 

Total 120 

(0081] Ex. 6. A sustained release morphine sulfate formulation was prepared having the ingredients listed in Table 
6 below: 

TABLE 6 

Ingredients Amt(mg)/Capsule Percentage in Formula 

Morphine Sulfate 
r. ..J..ts nt%flr 

60 
no 

50 
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TABLE 8 (continued) 

Ingredients Amt(mg)/Capsulo Percentage in Formula 

Stearic Acid 18 15 

Total[  120 100 

The formulation of Example 6 was prepared as follows: 

Pellet Manufacture 

[0082] 

a. Extruder system description- The twin screw extruder is consisted of a pair of countorrotating screws and a 

barrel block equipped with heating/cooling zones. The extrudate Is delivered to a pelletizer through a conveyor 
belt and out Into pellets of the desirable size. 

b. Manufacturing procedure-

20 
1. Blend the drug and all the excipients In a proper mixer, 
2. Place the mixture In a powder feeder. 
3. Set temperatures of the extruder heating zones to approximately 83°C. 
4. Set the extruder screw rotation speed to 20 rpm. 
5. Start the feeder, the conveyor and the polletizer. 
6. After the exciplents are melted and the drug embedded In the molten mixture, the viscous mass is extruded 
as spaghetti-like strands. 
7. The extrudate Is congealed and hardened while blng delivered to the pal letizer on the conveyor belt. 
8. The roller knife of the pelletizor cuts the strands Into pellets of 1.5 mm In diameter and 1.5 mm In length. 

Encapsulation 
30 

[0083] After the pellets were manufactured, 120 mg of pellets are encapsulated In size #2 hard gelatin capsules, 

rendering capsules containing 60 mg of morphine sulfate. These capsules were than tested using the following disso-
lution methodology: 

35 
[0084] The capsules of Example B were found to have the following dissolution results: 

Time (hr) 1 1 21 4 8 1_12_1  18 24 

Mean % dissolved 16 33 2 72  1 84 95 102 

40 (0088] As seen In Figure 3, the drug dissolution rate obt4ined from the product of Ex. 3 showed a significant pH 
dependency. The release rate was slower In SIF (simulated Intestinal fluid) than in SF (simulated gastric fluid) 
[0088] In Figure 4, it can be seen that due to the addition Of Eudragit L-1 00 the drug dissolution rate obtained from 

Ex. 6 was less pH dependent. The drug release rate was fastr in SW during later hours of dissolution which is desirable 

for complete bloavallability. 
45 

50 

EXAMPLES 1-8 

[0087] As demonstrated in Fig. 5, with proper choice of platiclzers, the drug release rate from the formula containing 

Eudragit L-1 00 can be reduced. This may be necessary to achieve desirable plasma drug concentration profiles after 

oral administration of the pellets. 

TABLE 7 

EX.7 

Composition Ant. (mg) per Capsule 
ii- l_j _Il 

55 
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EXAMPLES 11-14 

CONTROLLED RELEASE OXYC000NE FORMULATIONS 

[0089] The formula used in Ex, 6 was applied to oxycodone hydrochloride Due to the higher potency of oxycodone, 
only 20 mg of drug was used. The missing 40 mg was replaced by 40 mg of talc (Ex. 12). No replacement was used 
in Ex. 11. When tested in only SGF or SIF the use of Eudragit L causes the formulation to become less pH dependent. 
The results are shown in Figure 7. 

TABLE 11 

Ingredients Amt(mg)/Capsule Percentage in Formula 

Oxycodone HCL 20 25 
Eudragit RSPO 36 45 
Eudragit Li 00 6 7.5 
Stearic Acid I B 22.5 

Total 80 100 

[0090] The pellet manufacturing procedure and the dissolution method are the same as described in Example 6. 
[0091] The above capsules were found to have the dissolution results sot forth In Table 11 a below: 

TABLE ha 

Time (hr) 1 2 4 8 112 18 )24 

Mean 
% 

dissolved 14 26 45 66 81 101 

TABLE 12 

EX. 12 

Composition Amt. (mg) per Capsule 

Oxycodone Hydrochloride 20 

Eudragit RSPO 36 

EudragitL-100 6 

Stearic Acid 18 

Talc 40 

Total 120 

[0092] Ex. 13 Oxycodone HCI once-a-day capsules were produced with the following formula using the technology 
described in Example 6. The formulation is set forth in Table 13 below. 

TABLE 13 

Ingredients Amt(mg)/Capsule Percentage in Formula 

Oxycodone HCI 20 25 
Eudragit RSPO 39 48.75 
Eudragit L-100 3 3.75 

Stearic Acid 18 22.5 

Total 80 100 

[0093] The pellet manufacturing procedure Is the same as described in Example 6. However, 80 mg of pellets were 
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1. Apparatus-USP type II (paddle), 100rpm at 37°C 
2. Media- Either 900 ml simulated gastric fluid (SGF), pH 1.2 without enzyme. or 900 ml simulated intestinal fluid 
(SIF), pH 7.5 without enzyme. 
3. Analytical method- High performance liquid chromatography. 

[0095] The dissolution results are set forth In Table 13a below: 

TABLE 13a 

Time(hr) 1 2 4 8 12 18 24 1 
Mean % dissolved (SGF) 
Mean % dissolved (SIF) 

13 
14 

20 
21 

2941 
31 44 

[51 
57 

62 
68 

71 
80 

[0096] Ex. 14 To prepare an oxycodone HCI controlled release tablet which would dissolve preferentially in a lower 
pH, the following formula is used: 

TABLE 14 

Ingredients Amt(mg)/Tablet Percentage in Formula 

Oxycodone HCI 40 30.8 
Eudragit RS300 (solid) 14 10.8 
Spray Dried Lactose 3525 27.1 
PVP 5 3.9 
Triacetin 2 1.5 
Stearyl Alcohol 25 19.2 
Talc 2.5 1.9 
Magnesium Stearate 1.25 0.9 
Film Coat 5 3.9 

Total 130 100 

Total Manufacture 

1. Mix Eudragit RS30D (suspension) and Triacelln for 5 minutes. 
2. Place spray dried lactose, oxycodone HCl, PVP, In a fluid bed drier. 
3. Spray the suspension onto the powders under fluidization. 
4. Pass the granulation through a Comll to reduce lumps. 
5. Melt stearyl alcohol at 70°C, 
6. Incorporate the molten stearyl alcohol into the dry granulation In a Collate Mixer. 
7. Transfer the waxed granulation to a cooling tray and allow the granulation to congeal. 
8. Pass the granulation through a Comli. 
9. Mix the waxed granulation with talc and magnesium stearate in a Collete Mixer. 
10. Compress the lubricated granulation into tablets using a rotary tablet press. 
11. Film coat the tablets. 

[0098] These tablets were then tested using the following dissolution methodology described in Example 13. 
[0099] The above tablets were found to have the following dissolution results: 

55 

TABLE 14a 

Time (hr) 1 2 4 8 12 

Mean % dissolved SGF 
Mean % dissolved SIF 

39 
35 

53 
48 

1 70 
65 

90 
83 

99 
93 
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EXAMPLES 15’19 

CONTROLLED RELEASE HYDROMORPHONE FORMULATIONS 

[0100] Ex. 15-18 The formula used in Ex. 6 was applied to hylromorphone hydrochloride. Due to the higher potency 
of hydromorphone, only 8 mg of drug was used. The missing 5 mg was replaced by 52 mg of talc (Ex. 16) or 52 mg 
of excipients (Ex. 15). The results are shown In Figure 8. 

TABLE 1 

EX. Is: 

Composition Amt. (mg) per Capsule 

Hydromorphone Hydrochloride 8 

Eudragit RSPO 87.2 

Eudraglt LA 00 .11.2 

Stearic Acid . 3316 

Total 120 

TABLE 16 

Talc 52 

EX .16 

Composition Amt. (mg) per Capsule 

Hydromorphone Hydrochloride - B 

Eudragit RSPO 36 

Eudragit L-100. 6 

Stearic Acid 18 

�� 

Total 120 

5 � [0101] Ex. 17 Hydromorphone HCI once -day capsules were produced with the formula set forth in Table 17 below 
using the technology described in Example 6. 

TABLE ifr  
0 Ingredients Mit(mg)/Capule Percentage in Formula 

Hydromorphona HCL 8 10 
Eudragit RSPO 53 66.25 
Stoaryl Alcohol 19 - 23.75 

Total 80 100 

[0102] The pellet manufacturing procedure is the same as 
diameter and 1.0mm In length were prepared. Each capsule ho 
HCL. 
[0103] The above capsules were tasted using the dlssolutk 
[0104] The above capsules were found to have the dlssolut 

TABLE I 

Time (hr) I . I L 

scribed In Example 6. However, pellets of 1.0 mm in 
380mg of pellets and contains 8 m of hydromorphone 

methodology described in Example 6. 
n results set forth in Table 17a below: 
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as the second example of the technology described in Example 6. 

TABLE 18 

Ingredients 
- Amt(mg)/Capsule Percentage in Formula 

Hydromorphone HCI 8 10 
Eudraglt RSPO 48 60 
Stearyl Alcohol 24 30 

Total 80 100 

[0106] The pellet manufacturing procedure and the dissolution method are the same as described in Example 6. 
[0107] The above capsules were found to have the dissolution results set forth in Table 1 Ba below: 

TABLE 18a  
{

I I r 
Time (hr) 1 [ 

2 4 8 12 18 J 24 

[an % dissolved f 23 29 40 58 1 69 84 96 

[0108] Ex. 19 Hydromorphone HCI once-a-day capsules were produced with the following formula according to the 
20 method described Example 6, 

25 

30 

TABLE 19 

Ingredients Amt(mg)/Capsule Percentage in Formula 

Hydromorphone HCL 8 10 
Eudragit RSPO 41.5 51.9 
Eudraglt L-100 8.5 10.6 
Stearic Acid 22 27,5 

Total 80 100 

(0109] The manufacturing procedure of the pellets and the dissolution method are the same as described in Example 
6. 
(0110] The above capsules were found to have the following dissolution results: 

35 

TABLE 19a 

Time (hr) 
( 

1 2 1 4] 8 1218 24 

[Mean % dissolved j 4 14 1 36 52 64 1 75 84 

40 

EXAMPLE 20 

[0111] In this Example, a bloavailability study was undertaken. Fourteen subjects were given the morphine sulfate 
formulations of Example 3. The results are provided in Table 20 below in Figure 10, 

45 
TABLE 20 

so 

Group AUG  Cmax Tmax 

Example 3 Fasted 230 15.7 2.1 

Example   Fed 213 14.0 L32 

[0112] From the above data, it can be seen that the formulation is an ideal candidate for an extended release or 
oncea-day product without a food effect. 

55 EXAMPLE 21 
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(0114] A bloavailability study of morphine capsules of Example 6 was conducted in 12 normal male volunteers. 
Capsules of 60 mg in strength were administered either with or without food in a single dose, two-way crossover study. 
Blood samples were taken periodically and assayed for morphine concentrations using gas chromatography with mass 
detection (G/MS). From the data, the following pharrnacokinetic parameters were calculated and are indicated in Table 
21 below. 

TABLE 21 

Treatment AUC, n. hr/mi Cmax, n/mI Tmax, hr] 

Fasted 
Fed 

228 
210 

15.7 
14,0 

2.1 
3.2 

[0115] When compared to the typical blood levels of MS Continfi, a single dose twice-a-day marketed morphine 
sulfate 30 mg tablets, in the fasted state, it can be seen that the capsules of Example 6 are suitable for once daily 
administration. At the 24th hourthe blood levels are well above MS-Contin and within the therapeutic range (Figure Ii). 

EXAMPLE 22 

Bloavallablllty of OXY-MEM 20 mg capsules. 

[0116] A bioavallabllity study of oxycodone capsules of examples 11 and 13 was conducted in 10 normal male vol-
unteers. Capsules of example 13 were administered either with or without food, Capsules of example 11 were admin-
istered without food. The study was conducted in a single dose, four-way crossover design. Blood samples were taken 
periodically and assayed for oxycodone concentrations using gas chromatography with mass detection (G/MS). 
(OuT] From the data, the following phamiacokinetic parameters were calculated as set forth in Table 22 below: 

TABLE 22 

Treatment AUC, n. hr/ml Cmax, n/mi Tmax, hr 

Example 13, fasted 207 - 9.7 5.3 
Example 13, fed 261 14.8 6.4 
Example 11, fasted 244 12.9 6.0 
Oxycontin, fasted 249 20.8 3.2 

[0118] From the above data, it can be concluded that both Examples 11 and 13, but particularly Example 13, are 
suitable for once daily administration. This Is shown graphically In Figure 12, 

EXAMPLE 23 

Bloavallability of Example 14 Tablets. 

[0119] A bioavailability study of oxycodone controlled release tablets of example 14 was conducted in 25 normal 
volunteers. These tablets were administered either with or without food. The study was conducted in a single dose, 
randomized crossover design. Blood samples were taken periodically and assayed for oxycodone concentrations using 
gas chromatography with mass detection (GC/MS). The plasma oxycodone concentration versus time curves are 
shown in Figure 13. 
[0120] From the data, the following pharmacokinetic parameters were calculated. 

TABLE 23 

Treatment AUC, ng.hr/ml Cmax, nq/ml Tmax, hr 

Example 14, fasted 
Example  

422 
416 

39.3 
35.3 

3.1 
4.8 

55 r0121’l Surorlsinatv. it was found that the controlled release oxvcodone HCI oreoaration, which dissolved oreferen-
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AUG (area under the curve) data, it appears that the amount of drug absorbed with or without food is similar 
(416/422=0.986). 

EXAMPLE 24 

Bloavailabifity of HH-MEM 8 mg capsules. 

[0122] A bioavailability study of hydromorphone capsules of Examples 17 and 18 was conducted using a single dose, 
five-way crossover study in 12 normal male volunteers. The subjects received either 8  m of Dilaudid tablet (immediate 

I release) or   mg of HH-MEM capsules. Dilaudid tablets were administered after an overnight fast. MEM capsules were 
’ administered with or without food. Blood samples were taken periodically and assayed for hydromorphone concentra-

tions using gas chromatography with mass detection (G/MS). From the data, the following pharmacokinetic parameters 
were calculated. 

TABLE 24 

Treatment AUG, n. hr/ml Cmax, n/mi Tmax, hr 

Example 17, fasted 19,23 0.76 3.9 
Example 17, fed 21.47 0.93 1.9 
Example 18, fasted 19.00 0.72 8.8 
Example 18, fed 20.10 0.75 2.4 
Dilaudid, fasted 14.55 3.69 0.7 

[0123] From the above data, both formulations 17 and 18 would be suitable for once-a-day administration both not 
having a food effect, and in fact Example 17 looks Ideal. The data of Example 17 is shown graphically in Figure 14 and 
the data of Example 18 is shown graphically in Figure 15. 

EXAMPLE 25 

Steady State Bloavaliablilty of HH-MEM 8 mg capsules. 

(0124] To assess steady state plasma levels and the effect of food on hydromorphone, a single dose, two-way cross-
over study was conducted in 12 normal male volunteers. The subjects received either 4 mg of Dilaudid (immediate 
release) every 6 hours or 16 mg of the capsules according to Example 17 every 24 hours. Venous blood samples were 
taken at predetermined time points. The plasma hydromorphone concentrations were quantitated using gas chroma-
tography with mass detection (G/MS). 
[0125] From the data from day 4, the following pharmacokinetic parameters were calculated and are set forth in 
Table 25 below. 

TABLE 25 

Treatment AUG, n. hr/ml Cmax, n/mi Cmin, n/mi Tmax, hr 

Example 18 
[_Dilaudid 

36.08 
33,63 

2,15 
3.44 

1.49 
0.94 

5.8 
1.6 

[0126] The results are shown graphically in Figure 16. From this data it can be seen that Example 17 is an ideal 
product for once-a-day administration for either single dose or multiple dose administration. 

EXAMPLE 26 

Bloavaliablilty of HH-MEM 8 mg capsules. 

[0127] To assess bloavailability and effect of food on hydromorphone MEM capsules, a single dose, three-way cross-
over study was conducted in 12 normal male volunteers. The subjects received either 8 m of Dilaudid tablet (immediate 

rr R mn iif l-4I-I-MM (FvmrIa 10 fliI, did iohIt ,,ft ftiV,A 
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[0128] From the data, the following pham,acokinetic parameters were calculated and are set forth in Table 26 below. 

TABLE 26 

Treatment AUC, n. hr/ml Cmax, n/mi fmax, hr
 

Example 18, fasted 15.83 0.52 5.6 
Example 18, fed 16.55 0.65 4.1 
Dilaudid, fasted 16.54 3.15 0.8 

10 [0129] From the above data It can be concluded that a once-a-day Hydromorphone product can be produced using 
other ingredients than are used for Examples 17 and 18. This data Is shown graphically in Figure 17. 

EXAMPLE 27 

15 1,Tramadol HCl 200 mg SR Tablet 

20 

25 

[0130] The following formula is used to prepare melt extrusion granulation and tablet. 

TABLE 27 

Ingredients Amt(mg)/Tablet Percentage In Formula 

Trarnadol HCI 200 53.4 
Eudragit FISPO 74 198 
Tributyl Citrate 14.8 40 
Stearyl Alcohol 74 198 
Talc 7.4 20 
Magnesium Stearate 38 10 

Total 374 100 

30 

, Granulation Manufacture 

[0131] 

a. Extruder system description- The twin screw extruder is consisted of a pair of counterrotatirig screws and a 
barrel block equipped with heating/cooling zones. The stranded extrudate is congealed on a conveyor belt and 
cut into pellets of the desirable size. 

b. Manufacturing procedure-
40 

1. Blend the drug and all the excipients In a proper mixer, 
2. Place the mixture in a powder feeder. 
3.Set temperatures of the extruder heating zones to approximately 65 "C. 
4.Set the extruder screw rotation speed to 40 rpm. 

45 5. Start the feeder and the conveyor. 
6. Afler the excipients are melted and the drug embedded in the molten mixture, the viscous mass is extruded 

as spaghetti-like strands. 
73he extrudate is congealed and hardened while being carried away on a conveyor belt. 

8.The stranded extrudate was cut Into pellets of 2 mm in diameter and 2-8 cm in length. 

50 

Tabletting 

(0132] The pellets were milled Into granules through a suitable screen. The granulation was blended with talc and 

magnesium stearate. The mixture was then compressed into capsule-shaped tablets. 
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Dissolution Method 

[0133] 

1, Apparatus- LISP Type II (paddle), 100 rpm at 37°C. 
2, The tablet was placed in a tablet sinker clip and immersed in each vessel. 
3. Media- 900 ml pH 6.5 phosphate buffer. 
4, Analytical method- High performance liquid chromatography. 

[0134] The above tablets were found to have the following dissolution results: 

TABLE 27a 

Time(hr) 1 2 4 1 8 12 18 24 

Mean% dissolved 24 J 33 1 4J 61 ji 82 88 

EXAMPLE 28 

Tramadol HCI 200 my SR Tablet 

[0135] The following formula is used to prepare melt extrusion granulation and tablet with a slower dissolution profile 
than example 27. 

TABLE 28 

Ingredients Amt(mg)iTablet Percentage in Formula 

Tramadol HCI 200 44.1 
Ethyl cellulose 110 24.3 
Tributyl Citrate 22 4.9 
Stearyl Alcohol 110 24.3 

Talc 7.4 1.6 
Magnesium Stearate 3.8 0.8 

Total 453.2 100 

35 
[0136] The manufacturing procedure and dissolution method are the same as described in example 27. Additional 
dissolution media used include pH 1.2 simulated gastric fluid (SGF) without enzyme, pH 7.5 simulated intestinal fluid 
(SIF) without enzyme, and pH 4 phosphate buffer. 
[0137] The above tablets were found to have the following dissolution results: 

40 

45 

TABLE 28a 

TIme(hr) 124 8 12 18 24 

Mean 
% 

dissolved SGF 18 26 35 49 59 70 80 

pH4 17 25 34 49 60 73 83 

pH6.5 17 23 33 46 57 70 81 
SIF 17 23 32 45 56 68 78 

[0138] The results show that the dissolution profiles of Tramadol SR tablets in media of different pH values are similar. 
o Based on our experience with similar formulae of other opiates, a formula which demonstrates pH independent disso-

lution profile would provide a consistent drug release profile in viva without food effect, 
[0139] The examples provided above are not meant to be exclusive. Many other variations of the present invention 
would be obvious to those skilled in the art, and are contemplated to be within the scope of the appended claims. 

55 
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agent, one or more hydrophobic materials selected from the group consisting of alkylcelluloses, acrylic and meth-
acrylic acid polymers and copolymers, shellac, zein, hydrogenated castor oil, hydrogenated vegetable oil, and 
mixtures thereof; and one or more hydrophobic fusible carriers which provide a further retardant effect and selected 
from the group consisting of natural or synthetic waxes, fatty acids, fatty alcohols, and mixtures thereof, said hy-
drophobic fusible carrier having a melting point from 30 to 200°C, said melt-extruded blend divided into a unit dose 
containing an effective amount of said therapeutically active agent to render a desired therapeutic effect and pro-
viding a sustained-release of said therapeutically active agent for a time period of from about 8 to about 24 hours. 

2. The formulation of claim 1, wherein said extrudate comprises a strand-shaped matrix cut into multi-particulates 
having a length of from about 0.1 to about 5 mm In length. 

3. The formulation of claim 1, wherein said extrudate has a diameter of from about 0.1 to about 5 mm. 

4. The formulation of claim 1, wherein said therapeutically active agent Is an opiold analgesic. 

5. The formulation of claim 4, wherein said oploid analgesic is selected from the group consisting of aifentanil, aliyl-
prodine, aiphaprodine, anileridine, benzylmorphlne, bezitramide, bupronorphine, butorpharioi, clonitazene, co-
deine, cyclazocine, desomorphine, dextromoramido, dezocine, diampromide, dihydrocodeine, dihydromorphine, 
dimenoxadol, dimepheptanol, dimethyithiambutene, dioxaphetyl butyrate, dipipanone, eptazocine, ethoheptazine, 
ethylmethyithiambutene, othylmorphine, etonitazene, fentanyl, heroin, hydrocodone, hydromorphone, hydroxy-
pethidine, isomethadone, ketobemidone, levallorphan, levorphanol, levophenacyl morphan, iofentanii, mepetidine, 
meptazinol, metazocine, methadone, metopon, morphine, myrophine, nalbuphine, narceine, nicomorphine, nor-
levorphanol, nomiethadone, nalorphine, normorphine, norpipanone, opium, oxycodone, oxymorphone, papaver-
etum, pentazocine, phenadoxonc, phenomorphari, phenazocine, phenoperidine, piminodine, piritramide, proph-
eptazine, promedol, properidine, propiram, propoxyphene, sufentanii, tramadol, tilidine, salts thereof and mixtures 
thereof. 

6. The extrudate of claim 1, wherein said opiold analgesic Is selected from the group consisting of morphine, codeine, 
hydromorphone, hydrocodone, oxycodone, oxymorphone, dihydrocodeine, dihydromorphine, tramadol and mix-
tures thereof. 

7. The formulation of claim 2, wherein a unit dose comprising an effective amount of said multiparticulates to render 
a therapeutic effect is contained within a gelatin capsule. 

8. The formulation of claim 2, wherein a unit an effective amount of said multiparticulates to render a therapeutic effet 
is compressed into a tablet. 

9. The formulation of claim 8, wherein said therapeutically active agent is tramadol. 

10. The formulation of claim 7 wherein said therapeutically active agent is an oploid analgesic selected from the group 
consisting of morphine, codeine, hydromorphone, hydrocodone, oxycodone, oxymorphone, dihydrocodeine, dihy-
dromorphine, tramadol and mixtures thereof. 

11. The formulation of claim 10, which provides an in -vitro release (when assessed by the USP Paddle or Basket 
Method at 100 prm at 900 ml aqueous buffer (pH between 1.6 and 7.2) at 37°C from about 1 to about 42.5% opioid 
released after one hour, from about 5 to about 65% opicid released after 2 hours, from about 15 to about 85% 
oploid released after 4 hours, from about 20 to about 900/6 opioid released after 6 hours, from about 35 to about 
95% opioid released after 12 hours, from about 45 to about 100% opioid released after 18 hours, and from about 
55 to about 100% opioid released after 24 hours, by weight. 

12. The formulation of claim 10, which provides a peak plasma level at from about 2 to about 8 hours after oral ad-
ministration, and preferably from about 4 to about 6 hours after administration. 

13. The formulation of claim 10, which provides a W50 from about 4 to about 12 hours. 
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15. The formulation of claim 10, which provides a rapid rate of initial rise in the plasma concentration of the opioid after 
oral administration, such that the absorption half-life Is from about 1 to about 8 hours after oral administration (in 
the fasted state). 

16. The formulation of claim 10, which provides an in-vitro release (when assessed by the USP Paddle or Basket 
Method at 100 Itm at 900 ml aqueous buffer (pH between 1.6 and 7.2) at 37°C from about 12.5 to about 42.5% 
opioid released after one hour, from about 25 to about 65% opioid released after 2 hours, from about 45 to about 
85% opiold released after 4 hours, and greater than about 60% opioid released after 8 hours, by weight. 

17. The formulation of claim 1, wherein said extruded blend is substantially non-porous. 

18. A method of preparing a sustained-release pharmaceutical extrudate suitable for oral administration, comprising: 

blending a therapeutically active agent together with (1) a hydrophobic material selected from the group con-
sisting of alkylcelluloses, acrylic and methacrylic acid polymers and copolymers, shellac, zein, hydrogenated 
castor oil, hydrogenated vegetable oil, and mixtures thereof and (2) a hydrophobic fusible carrier selected 
from the group consisting of natural or synthetic waxes, fatty acids, fatty alcohols, and mixtures thereof; said 
retardant material having a melting point between 30-200°C and being included in an amount sufficient to 
further slow the release of the therapeutically active agent, 
heating said blond to a temperature sufficient to soften the mixture sufficiently to extrude the same; 
extruding said heated mixture as a strand having a diameter of from 0.1 .- 3 mm; 
cooling said strand; and 
dividing said strand to form non-spheroidal multi-pariicuiates of said extrudate having a length from 0.1 - 5 
mm; and 
dividing said non-spheroidal multi-pariiculates Into unit doses containing an effective amount of said thera-
peutically active agent,sald Unit dose providing a sustained-release of said therapeutically active agent for a 
time period of from about 8 to about 24 hours. 

19. The method of claim 18, wherein said therapeutically active agent is an opioid analgesic is selected from the group 
consisting of aifentanil, allylprodine, aiphaprodine, anileridine, benzylmorphine, bezitramlde, buprenorphine, bu-
torphanol, clonitazene, codeine, cyclazocine, desomorphino, dextromoramide, dezocine, diampromide, dihydroc-
edema, dihydromorphine, dimenoxadol, dimepheptariol, dimethyithiambutene, dioxaphetyl butyrate, dipipanone, 
eptazocine, ethoheptazine, ethylmethylthiambutene, ethylmorphmne, etonitazene, fentanyi, heroin, hydrocodone, 
hydromorphone, hydroxypethidine, isomethadone, ketobemidone, levallorphan, levorphanol, levophenacyl mor-
phan, lofentanil, mepe,idine, meptazinol, metazocine, methadone, metopon, morphine, myrophine, nalbuphine, 
narceine, nicomorphine, norlevorphanol, normethadone, nalorphine, normorphine, norpipanone, opium, oxyco-
done, oxymorphone, papaveretum, pentazocine, phenadoxone, phenomorphart, phenazocine, phenoperidine, pi-
minodine, piritramide, propheptazine, promedol, properidine, propiram, propoxyphene, sufentanil, tramadol, tilid-
me, salts thereof and mixtures thereof. 

20. The method of claim 18, further comprising containing said unit dose of said multiparticulates within a gelatin 
capsule. 

21. The method of claim 18, further comprising compressing said unit dose of multi-particulates into a tablet. 

22. The method of claim 18, further comprising extruding said heated mixture under vacuum conditions to provide a 
substantially non-porous extrudate. 

23. A sustain edrelease pharmaceutical formulation, comprising a melt-extruded blend of an oploid analgesic and one 
or more hydrophobic materials selected from the group consisting of alkyicelluloses, acrylic and methacrylic acid 
polymers and copolymers, shellac, zein, hydrogenated castor oil, hydrogenated vegetable oil, and mixtures thereof; 
said melt-extruded blend divided into a unit dose containing an effective amount of said therapeutically active 
agent to render a desired therapeutic effect and providing a sustained-release of said therapeutically active agent 
for a time period of from about 8 to about 24 hours. 
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25. A method of controlling the release characteristics of a therapeutically active agent from sustained-release phar-
maceutical extrudate suitable for oral administration, the sustained-release pharmaceutical extrudate being pre-
pared by blending a therapeutically active agent together with (1) a hydrophobic material selected from the group 
consisting of alkylcelluloses, acrylic and methacrylic acid polymers and copolymers, shellac, zein, hydrogenated 
castor oil, hydrogenated vegetable oil, and mixtures thereof and (2) an optional hydrophobic fusible carrier retardant 
material selected from the group consisting of natural or synthetic waxes, fatty acids, fatty alcohols, and mixtures 
thereof; said optional hydrophobic fusible carrier having a melting point between 30-200°C; heating said blend to 
a temperature sufficient to soften the mixture sufficiently to extrude the same; extruding said heated mixture as a 
strand having a diameter of from 0.1 -3mm; cooling said strand; and optionally dividing said strand to form mu!-
tiparticulates of said extrudate; the method comprising controlling the amount of air present during said extrusion 
phase and thereby controlling the porosity of the extrudate thereby obtained. 
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� I The present invention relates to a process for preparing a pharmaceutical tablet 
formulation of a poorly-compressible Pharmaceutical agent, for example, the drug metformin 
HCI formulated as a monolithic or single phase homogenous system 

Background 

Some pharmaceutical agents are difficult to formulate into a tablet dosage form due 
to agent’s poor compressibility. Conventional tablet formulations of such poorly-
compressible pharmaceutical agents lack adequate hardness and are often friable. Thus, 
special formulation techniques are required to formulate poorly-compressible pharmaceutical 
agents into a commercially viable tablet dosage form 

One way to overcome the poor compressibility of pharmaceutical agents Is to utilize 
wet granulation techniques to prepare the tablet formulation This involves additional unit 

’ operations of wet milling, drying and milling of dned granulation However, tablets prepared 
by wet methods often show incremental hardnes as a function of time and storage 
temperature Therefore, tablets prepared by wet methods are more likely to show variable 
product performance 

The object of the present invention is to prepare pharmaceutical tablets of poorly-
compressible drugs that have adequate and Stable hardness and good reproducibility, by a 
process that avoids wet granulation during processing. This object is achieved by 
formulating the poorly-compressible pharmaceutical agent according to a process whereby 
the active ingredient, an erodible hydrophilic component, a hydrophobic component and 
optionally other excipients, are blended, and the resulting blend is sized and/or lubricated, if 
necessary, and compressed into tablets as a monolithic or single-phase homogenous 
system. 

The present invention is applicable to non-compressible drugs and drugs susceptible 
to hydrolysis and degradation due to water or 3 solvent 
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The present invention relates to a process for preparing a pharmaceutical tablet 
formulation of a poorly-compressible pharmaceutical agent, which comprises: 

(a) preparing a blend by combining the poorly-compressible pharmaceutical agent, a 
hydrophilic erodible component and a hydrophobic component as a monolithic or 
single phase homogenous system; and 

(b) compressing the blend into a tablet. 

The blend may optionally comprise other pharmaceutically acceptable exciplents and 
the blend may optionally be lubricated prior to being compressed into tablets. The present 
invention is applicable to non-compressible drugs and drugs susceptible to hydrolysis and 
degradation due to water or a solvent. 

A poorly compressible substance is one that does not bond to form a tablet upon 
application of compression force. Therefore, such substances may require additional 
processing and special formulating before it can be compressed Into a tablet. With such 

substances, the additional processing necessary Is usually a wet granulation step; direct 
compression would not be effective. These substances may also be formulated with binders 
or other materials having high binding capacity (or act as an aid to compressibility) such that 
the non-bonding properties of the non-compressible material is overcome. Other techniques 
to assist compression include having residual moisture in the blend prior to compression or 
having the non-compressible material in very low amounts in the tablet formulation. High-
dose drugs do not lend themselves to direct compression because of poor flowability and 
poor compressibility. 

The hydrophilic erodible component of the present invention is a pharmaceutically 
acceptable excipient which is a water-loving soluble/gellable agent These components 
possess properties, such as the ability to imbibe external fluid and dissolve/erode over a 
period of time. Typical hydrophilic erodible components include hydroxypropylmethyl 

cellulose; soluble fillers, such as lactose; tablet disintegrants, such as croscarmellose 

sodium; binders, such as polyvinylpyrrolidorte; gums, such as guar and xanthan gums. 

Examples of water soluble and/or swellable hydrophilic polymers include solid polyethylene 
glycol with molecular weights greater than 400 (MW >400), celluloses (hydroxyniethyl 
cellulose, hydroxypropyl cellulose, hydroxvethyl cellulose. carboxvmethvl 
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carboxyethyl cellulose, sodium carboxymethyl cellulose, sodium alginate, methyl cellulose, 
hydrcxypropyl methyl cellulose), carboxypolymethylene, gums (acacia gum, guar gum, 
tragencanth gum and xanthan gum), polyethylene oxide and the like. High molecular weight 
cellulose derivatives are preferred as the hydrophilic erodible component. 

The hydrophobic component is a pharmaceutically acceptable excipient which is 
water insoluble and does not dissolve In water over a period of time. Typical hydrophobic 
components Include ethyl cellulose, methaciylic acid polymers and copolymers, such as 
ELJDRAGIT NE 30 D from Rohm and Haas, fatty acids and esters thereof, such as stearic 
acid, behenic acid, glyceryl monostearate, glyceryl palmitostearate, glyceryl behenate and 
other waxes, such as carbuna wax. Also included are high molecular weight fatty alcohols, 
such as cetyl alcohol and the like. Cetyl alcohol and stearyl alcohol are preferred as the 
hydrophobic component 

The poorly-compressible pharmaceutical agent typically represents from about 10% 
to about 90% by weight of the formulation. Preferably, the poorly-compressible 

pharmaceutical agent is present In the formulation in amount of from about 30% to about 

70% by weight. 

The hydrophilic erodible component typically represents from about 10% to about 
90% by weight of the formulation. Preferably, the hydrophilic erodible component is present 

in the formulation in amount of from about 30% to about 70% by weight. 

The hydrophobic component typically represents from about 1% to about 30% by 
weight of the formulation. Preferably, the hydrophobic component Is present in the 

formulation in amount of from about 15% to about 25% by weight. 

Typically, the ratio of hydrophilic erodible component to hydrophobic component is in 

the range from about 9:1 to 1:1. Preferably the ratio is in the range from about 2:1 to 3:1. 

Preferred formulations comprise from about 40% to about 60% by weight of the 

poorly-compressible pharmaceutical agent and comprise the hydrophilic erodible component 

and hydrophobic component In a ratio of from about 2:1 to 3:1. 

The poorly-compressible pharmaceutical agent, hydrophilic erodible component and 

hydrophobic component are blended by standard techniques. Typically, the components are 
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solid at room temperature, such as waxes, are often liquefied before and/or during the 
blending operation. 

In another embodiment, the poorly-compressible pharmaceutical agent and 
hydrophilic erodible component are pro-mixed by standard techniques and then combined 
with the hydrophobic component. The pre-mixed components are combined with the 
hydrophobic component by a variety of techniques, such as adding the hydrophobic 
component to the blending apparatus containing the pre-mixed components. The fluidized 
bed technique may also be used and is especially appropriate when the hydrophobic 

component is ethyl cellulose or a polymethacrylic acid polymer or co-polymer. 

The blend produced by combining the poorly-compressible pharmaceutical agent, 
hydrophilic erodible component and hydrophobic component is typically a monolithic or 
single phase homogenous free flowing powder. As is typical when formulating tablets, the 
free flowing powder blend is often milled or sieved in order to control the particle size of the 
blend and to remove large agglomerates. 

If needed, the blend my optionally be lubricated prior to compression into tablets. 

Typical lubricants include magnesium stearate and stearic acid. However, the presence of 

the hydrophobic component often renders additional lubrication unnecessary. Additional 
lubricants will generally represent 0% to about 6% by weight of the tablet formulation. 

In addition to the poorly-compressible pharmaceutical agent, hydrophilic erodible 
component, hydrophobic component and optional lubricant, the tablet formulations of the 

present invention may contain additional pharmaceutical exciplents, such as flavoring 

agents, binders and/or fillers. 

Since an objective of the present invention is to form a compressible formulation by a 

process other than wet granulation, the granulation process will be conducted without 

solvent or water. It is preferred for the process to be carried out under substantially 

anhydrous conditions. 

The process of the present invention is useful for preparing both immediate-release 

and sustained-release tablet dosage forms of poorly-compressible pharmaceutical agents. 

The release rate of the pharmaceutical agent is controlled by the hydrophilic erodible agent 

and hydrophobic agent Thus, an immediate-release formulation will typically contain the 
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2:8. Increasing the amount of hydrophilic erodible component will extend the release rate of 
the pharmaceutical agent. Thus, sustained-release tablet dosage forms typically contain the 
hydrophilic erodible component and hydrophobic components in a ratio of from about 3:1 to 
2:1. 

The dissolution profile obtained in phosphate buffer (pH 6.8), USP Apparatus ii, for 
tablets prepared according to the present invention are: 

Time (hrs) % Dissolved 

20-40 

4 50-70 

7 75-90 

Examples of poorly-compressible pharmaceutical agents that are formulated into 
tablets in accordance with the inventive process include metformin HCI, naproxen or 
naproxen sodium. High-dose drugs do not fend themselves to direct compression because 
of poor flowability and poor compressibility. Representative active medicaments include 
antacids, anti-inflammatory substances, coronary dilators, cerebral dilators, peripheral 
vasodilators, anti-infectives, psychotropics, antimanics, stimulants, antihistamines, laxatives, 
decongestants, vitamins, gastrointestinal sedatives, antidiarrheal preparations, anti-anginal 
drugs, vasodilators, antiarrythmics, anti-hypertensive drugs, vasoconstrictors and migraine 
treatments, anticoagulants and antithrombotic drugs, analgesics, anti-pyretics, hypnotics, 
sedatives, anti-emetics, anti-nauseants, anti-convulsants, neuromuscular drugs, hyper- and 
hypoglycemic agents, thyroid and anti-thyroid preparations, diuretics, anti-spasmodics, 
uterine relaxants, mineral and nutritional additives, anti-obesity drugs, anabolic drugs, 
erythropoietic drugs, anti-asthmatics, expectorants, cough suppressants, mucolytics, anti-
uricemic drugs, and drugs or substances acting locally In the mouth. 

Typical active medicaments include gastrointestinal sedatives, such as 
metoclopramide and propantheline bromide; antacids, such as aluminum trisilicate, 
aluminum hydroxide and cimetidine; anti-inflammatory drugs, such as phenylbutazone, 
indomethacin, naproxen, ibuprofen, flurbiprofen, cliclofenac, dexamethasone, prednisone 
and prednisolone; coronary vasodilator drugs, such as glyceryl trinitrate, isosorbide dinitrate 
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vincamine, naftidrofuryl oxalate, co-dergocrine mesylate, cyclandelate, papaverine and 
nicotinic acid; anti-infective substances, such as erythromycin stearate, cephalexin, nalidixic 
acid, tetracycline hydrochloride, ampicilhin, flucolaxacillin sodium, hexamine mandelate and 
hexamine hippurate; neuroleptic drugs, such as fluazepam, diazepam, temazepam, 
amitryptyflne, doxepin, lithium carbonate, lithium sulfate, chlorpromazine, thioridazine, 
trifluperazine, fluphenazine, piperothiazine, haloperidol, maprotiline hydrochloride, 
imipramine and desmethylimipramine; central nervous stimulants, such as methyiphenidate, 
ephedrine, epinephrine, isoproterenol, amphetamine sulfate and amphetamine 

hydrochloride; anti-histamic drugs such as diphenhydramine, diphonylpyraline, 

chiorphoniramine and brompheniramino; anti-diarrheal drugs, such as bisacodyl and 
magnesium hydroxide; the laxative drugs, such as dioctyl sodium sulfosuccinate; nutritional 
supplements, such as ascorbic acid, alpha tocopherol, thiamine and pyridoxine; anti-
spasmotic drugs, such as dicyclomine and diphenoxylate; drugs effecting the rhythm of the 
heart, such as verapamil, nifedepine, diltiazem, procainamide, disopyramide, bretylium 
tosylate, quinidine sulfate and quinidine gluconate; drugs used in the treatment of 
hypertension, such as propranolol hydrochloride, guanethidine monosuiphate, methyldopa, 
oxpranolol hydrochloride, captopril and hydralazine; drugs used In the treatment of migraine, 
such as ergotamine; drugs effecting coagulability of blood, such as epsilon aminocaproic 
acid and protamine sulfate; analgesic drugs, such as acetylsalicylic acid, acetaminophen, 
codeine phosphate, codeine sulfate, oxycodone, dihydrocodeine tartrate, oxycodeinone, 
morphine, heroin, nalbuphine, butorphanol tartrate, pentazocirie hydrochloride, cyclazacine, 

pethidine, buprenorphlne, scopolamine and mefenamic acid; anti-epileptic drugs, such as 

phenytoin sodium and sodium valproate; neuromuscular drugs, such as dantrolene sodium; 
substances used in the treatment of diabetes, such as tolbutamide, diabenase giucagon and 
insulin; drugs used In the treatment of thyroid gland disfunction, such as trilodothyronine, 
thyroxine and propyithiouracil; diuretic drugs, such as furosemide, chiorthalidorie, 

hydrochlorthiazide, spironolactone and triampterene; uterine relaxant drugs, such as 
ritodrine; appetite suppressants, such as fenfluramine hydrochloride, pheritermine and 
diethylproprlon hydrochloride; anti-asthmatic drugs, such as amiriophylline, theophylline, 

saibutamol, orciprenaline sulphate and terbutaiine sulphate, expectorant drugs, such as 
guaiphenesin; cough suppressants, such as dextromethorphan and noscapine; mucolytic 
drugs, such as carboclstelne; anti-septics, such as cetyipyridinium chloride, tyrothricin and 
chlorhexidine; decongestant drugs, such as phenylpropanolamine and pseudoephedrine; 
hypnotic drugs, such as dichloralphenazone and nitrazepam; anti-nauseant druas. such as 
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gluconate, uricosuric drugs, such as suiphinpyrazone, aflopurinol and probenecid and the 
like. 

The Invention is applicable to sublingual lozenges, buccal tablets, oral lozenges, 
suppositories and compressed tablets, the latter being intended to be swallowed in unit 
dosage form and which upon ingestion according to a prescribed regimen give slow and 
regular release of active medicaments of a fixed percentage in the intestinal tract. It is 
further understood that the invention is not restricted to the above listed medications. 

The process of the present invention is especially useful for formulating metformin 
HCI into tablets. Thus, the present invention especially relates to a process wherein the 
poorly-compressible pharmaceutical agent is selected from the group consisting of 
metformin HCI. 

In a preferred embodiment, the poorly-compressible pharmaceutical agent is 
metformin HCI, the hydrophilic erodible component is hydroxypropyl methylcellulose and the 
hydrophobic component is stearyl alcohol, wherein the hydrophilic agent and hydrophobic 
agent are in a ratio of from about 3:1 to about 2:1. 

Preferably, the tablet comprises from about 40-60% by weight of metformin HCI. 

Most preferably, the tablet comprises from about 45-50% by weight of metlormin HCI, 
a hydrophilic erodible component which is hydroxypropyl methylcellulose and a hydrophobic 
component which is stearyl alcohol and a weight ratio of hydrophilic erodible component to 
hydrophobic component In the range from 3:1 to about 2:1. 

In one embodiment, the tablet may comprise 250 mg, 500 mg, 850 mg or I g of 
metformin HCI. Most preferably, the tablet comprises about 500 mg of metformin HCI, 

The present invention further relates to pharmaceutical tablet dosage form which 
comprises a poorly-compressible pharmaceutical agent, a hydrophilic erodible component 
and a hydrophobic component All of the preferences discussed above for the process also 
apply to the tablet dosage form, if applicable to a tablet dosage form. 

The present Invention further relates to a pharmaceutical tablet dosage form of 
metformin HCI with the preferences discussed above applying to the dosage form. 
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Item no. Ingredient mg/unit Amount per batch 
I Metformin HCI 48.54 500 55 kg 

2 Hydroxypropyl 
methyicellutose 31.06 320 39.05 kg 

3 Stearyl alcohol 19.41 200 18.15 kg 
4 Magnesium stearate 0.97 10 1.1 kg 

Total 100 1030 113.3 kg 

Metformin HCI is first de-lumped using Fitz-miil equipped with 0.050" screen at 
medium speed. De-lumped metformin HCI and hydroxypropyl methyl cellulose (available as 
Methocel K100 M Premium CR, Dow Chemical Company, Ml) are mixed in a 340 Qt. AMF 
Planetary Mixer and mixed for 10 minutes to form a pre-mix blend. The pro-mix blend is 
transferred to drums. To a pre-heated jacketed bowl of 340 Qt. AMF Planetary Mixer, 
stearyl alcohol is added and allowed to melt to form a clear liquid at the jacket temperature 
of not less than 65°C. To the melted wax, pre-mix is added and mixed until a uniform 
granulation is obtained while heating at the jacket temperature of not less than 65°C. The 
granulation is transferred to trays lined with Kraft paper and cooled down to a temperature of 
25°C -30°C. The cooled granulation is sized using a low energy screening/milling device 
such as a Glatt Quick sieve equipped with 1.5 mM screen. The lubrication is performed 
using magnesium stearate in a 30 Cu. ft. Gemco Blender. The final-mix obtained is 
compressed Into tablets using Manesty tinipress Diamond using modified oval tools. The 
hardness of the tablets obtained was 10-18 SCU. The dissolution profile of the tablets 
matched that of Glucophage5 XR 500 mg (Bristol-Myers Squibb, NJ). 

The dissolution profile (average, n6) obtained in phosphate buffer (pH 6.8), USP 
Apparatus II, is: 

- Time (hours) % dissolved 

1 31.7 

4 64.2 

7 80.1 
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Item no. ingredient mg/unit Amount per batch 
Metformin HCI with 

- 

1 0.5% magnesium 48.8 502.5 40.0 kg 
stearate 

2 Hydroxypropyl 
methylcellulose 28.8 297 23.76 kg 

3 Stearyl alcohol 21.4 220 17.6 kg 
4 Colloidal silicon dioxide 0.3 3 0.24 kg 
5 Magnesium stearate 0.7 7.5 0.6 kg 

TOTAL 100 1030 82.4 kg 

Metformin HCl with 0.5% magnesium stearate and hydroxypropyl methyl cellulose 
(available as Methocel K100 M Premium CR, Dow Chemical Company, Ml) are mixed in a 
PMA 300 Fielder High Shear to form a pro-mix blend. The pro-mix blend is transferred to 
drums. To a pro-heated jacketed bowl of 340 Qt. AMF Planetary Mixer, stearyl alcohol is 
added and allowed to melt to form a clear liquid at the jacket temperature of not less than 
65°C. To the melted wax, pro-mix is added and mixed until a uniform granulation Is obtained 
while heating at the jacket temperature of not less than 65°C. The granulation is transferred 
to trays lined with Kraft paper and cooled down to a temperature of 25°C -30°C. The cooled 
granulation is sized using a low energy screening/milling device such as a Quadro Co-Mill 
equipped with 93 screen. The Pre -lubrication and Lubrication Is performed using colloidal 
silicon dioxide and magnesium stearate, respectively, in a Patterson-Kelley Blender. The 
final-mix obtained Is compressed Into tablets using Manesty Unipress Diamond using 
modified oval tools. The hardness of the tablets obtained was 10-18 SCU. The dissolution 
profile of the tablets matched that of Glucophagee XR 500 mg (Bristol-Myers Squibb, NJ). 

The dissolution profile (average, n=6) obtained in phosphate buffer (pH 6.8), USP 
Apparatus II, is: 

Time (hours) % dissolved 

1 31.5 

4 63.5 

7 80.9 
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EXAMPLE 3 (Immediate-Release formulation) 

- Item no. - - Ingredient % mglunit 

I Metformin HCI 71.4 500 

2 Hydroxypropyl methylcellulose 10.6 74 
3 Stearyl alcohol 17.0 119 
4 Colloidal silicon dioxide 0.2 1.4 
5 Magnesium stearate 

- 0.8 5.8 

- TOTAL 100 700 

Metformin HCI and hydroxypropyl methyl cellulose (available as Pharmacoat 606, 
Shin-Etsu Chemical Co. Ltd., Japan) are mixed in a 500 mL glass beaker with the help of a 
stainless steel spatula. Stearyl alcohol is melted in a glass beaker. To the melted wax, pre-
mix is added and mixed until a uniform granulation: is obtained while heating at temperature 

of not less than 65*C. The granulation is transferred to Kraft paper and cooled down to a 

temperature of 25°C -30°C. The cooled granulation is sized using screen # 20. The Pre-

lubrication and Lubrication is performed using collOidal silicon dioxide and magnesium 

stearate, respectively, in a glass beaker using a stainless steel spatula. The final-mix 

obtained is compressed into tablets using Carver hydraulic press. The hardness of the 

tablets obtained was 8 SCU. 

The dissolution profile (average, n=3) obtained in phosphate buffer (pH 6.8), USP 

Apparatus II, is: 

Time (minutes) % dissolved 

15 43.9 

30 76.1 

45 97.1 

60 100.2 
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EXAMPLE 4 (immediate-Release formulation) 

Item no. Ingredient mg/unit - 

1 Metlormin HCI 50.0 500 

2 MIcrocrystalline cellulose 32.0 320 

3 Stearyl alcohol 17.0 170 

4 Colloidal silicon dioxide 0.2 2 

5 Magnesium stearate 0.8 8 

TOTAL 100 1000 

Metformin HCI and microcrystalline cellulose are mixed in a 500 mL glass beaker 

with the help of a stainless steel spatula. Stearyl alcohol is melted in a glass beaker. To the 

melted wax, pre-mix is added and mixed until a uniform granulation is obtained while heating 

at temperature of not less than 65°C. The granulation is transferred to Kraft paper and 

cooled down to a temperature of 25°C -30°C. The cooled granulation is sized using screen 

No. 20. The pre-lubrication and lubrication is performed using colloidal silicon dioxide and 

magnesium stearate, respectively, in a glass beaker using a stainless steel spatula. The 

final-mix obtained is compressed into tablets using Carver hydraulic press. The hardness of 

the tablets obtained was 8 SCU. 

The dissolution profile (average, n=3) obtained in phosphate buffer (pH 6.8), USP 

Apparatus H, is: 

Time (minutes) % dissolved 

5 75.6 

15 100.4 
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1. A process for preparing a pharmaceutical tablet formulation of a poorly-compressible 

pharmaceutical agent, which comprises the steps of 

(a) preparing a blend by combining the poorly-compressible pharmaceutical agent, a 

hydrophilic erodible component and a hydrophobic component; and 

(b) compressing the blend into a tablet. 

2. A process accordingly to Claim I further comprising mixing an optional lubricant with 

the blend prior to compressing the blend into a tablet. 

3. A process accordingly to Claim I further comprising mixing optional pharmaceutically 

acceptable excipients with the blend prior to compressing the blend into a tablet. 

4. A process according to Claim I, wherein the process is carried out under 

substantially anhydrous conditions. 

5. A process according to Claim I, wherein the poorly-compressible pharmaceutical 

agent is selected from the group consisting of metforrnin HCI, metoclopramide, 

propantheline bromide, aluminum trisilicate, aluminum hydroxide, cimetidine, 

phenylbutazone, Indomethacin, naproxen, ibuprofen, flurbiprofen, diclofenac, 

dexamethasone, prednisone and prednisolone, glyceryl trinitrate, isosorbide dinitrate, 

pentaerythritol tetranitrate, soinctidilum, vincamine, naftidrofuryl oxalate, co-dergocrine 

mesylate, cyclandelate, papaverine, nicotinic acid, clarithromycin, azithromycin, 

erythromycin stearate, cephalexin, nalidixic acid, tetracycline hydrochloride, ampicillin, 

flucolaxacillin sodium, hexamine mandelate, hexamine hippurate, fluazepam, diazepam, 

temazepam, amitryptyline, doxepin, lithium carbonate, lithium sulfate, chlorpromazine, 

thioridazine, trifluperazine, fluphenazine, piperothiazine, haloperidol, maprotiline 

hydrochloride, imipramirie and desrnethylimipramine, methyiphenidate, ephedrine, 

epinephrine. isoproterenol, amphetamine sulfate and amphetamine hydrochloride, 

diphenhydramine, diphenyipyraline, chiorpheniramine and brompheniramine, bisacodyl, 

magnesium hydroxide, dioctyl sodium sulfosuccinate, ascorbic acid, alpha tocopherol, 

thiamine, pyridoxine, dicyclomine, diphenoxylate, verapamil, nifedepine, diltiazem, 

procainamide, disopyramide, bretylium tosylate, quinidine sulfate, quinidine gluconate, 
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hydrochloride, captopril and hydralazine, ergotamine, epsilon aminocaproic acid, warfarinm 
sodium, ticlopidire, protamine sulfate, acetylsalicylic acid, acetaminophen, codeine 

phosphate, codeine sulfate, oxycodone, dihydrocodeine tartrate, oxycodeinone, morphine, 

heroin, nalbuphine, butorphanol tartrate, pentazocine hydrochloride, cyclazacine, pethidine, 

bupreriorphine, scopolamine and mefenamic acid, pheriytoin sodium and sodium vaiproate, 
dantrolene sodium, tolbutamide, diabenase glucagons, glipizide, glyburide, insulin, 

triiodothyronine, thyroxine and propylthiouracil, furosemide, chiorthalidone, 

hydrochlorthiazide, spironolactone, triampterene, ritodrine, ferifluramine hydrochloride, 
pheritermine and diethylproprion hydrochloride, aminophylline, theophylline, salbutamol, 
orciprenaline sulphate, terbutatine sulphate, guaiphenesin, dextromethorphan, rioscapina, 
carbocisteine, cetylpyridinium chloride, tyrothricin and chlorhexidine, phenyipropanolamine 
and pseudoephedrine; hypnotic drugs, such as dichioralphenazone, nitrazepam, 

promethazine theoclate, ferrous sulphate, folio acid and calcium giuconate, suiphinpyrazone, 

allopurinol and probenecid and the like. 

6. A process according to Claim 1, wherein the poorly-compressible pharmaceutical 
agent is selected from the group consisting of metformin HCI. 

7. A process according to Claim 1, wherein the hydrophilic erodible component is 

selected from the group consisting of hydroxypropyl methylcellulose, lactose, croscarmellose 

sodium, polyvinylpyrrolidone, guar and xanthan gums, polyethylene glycol (MW >400), 

celluloses, hydroxymethyl cellulose, hydroxypropyl cellulose, hydroxyethyl cellulose, 

carboxymethyl cellulose, carboxyethyl cellulose, sodium carboxymethyl cellulose, sodium 
alginate, methyl cellulose, carboxypolymethylene, acacia gum, tragencanth gum and 
polyethylene oxide. 

8. A process according to Claim 7, wherein the hydrophilic erodible component is 

hydroxypropyl methylcellulose. 

9. A process according to Claim 1, wherein the hydrophobic component is selected 

from the group consisting of ethyl cellulose, methacrylic acid polymers and copolymers, fatty 

acids and esters thereof, waxes and high molecular weight fatty alcohols. 
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10. A process according to Claim 1, wherein the hydrophobic component is selected 
from the group consisting of EUDRAGIT NE 30 D from Rohm and Haas, stearic acid, 

behenic acid, glyceryl monostearate, glyceryl palmltostearate, glyceryl behenate, carbuna 
wax and cetyl alcohol. 

11. A process according to Claim 9, wherein the hydrophobic component is selected 
from the group consisting of cetyl alcohol and stearyl alcohol. 

12. A process according to Claim 1, wherein the poorly-compressible pharmaceutical 

agent comprises from about 10% to about 90% by weight of the formulation. 

13. A process according to Claim 1, wherein the hydrophilic erodible component 

comprises from about 10% to about 90% by weight of the formulation. 

14. A process according to Claim 1, wherein the hydrophobic component comprises from 

about 10% to about 30% by weight of the formulation. 

15. A process according to Claim 1, wherein the ratio of hydrophilic erodible component 

to hydrophobic component Is 9:1 to 1:1. 

16. A process according to Claim 1, wherein the blend of step (a) comprises from about 

40% to about 60% by weight of the poorly-compressible pharmaceutical agent and the 

hydrophilic erodible component and hydrophobic component are in a ratio of from 2:1 to 3:1. 

17. A process according to Claim 2, wherein the lubricant comprises about 0% to about 

6% by weight of the blend. 

18. A process for preparing an immediate-release pharmaceutical tablet formulation of a 

poorly-compressible pharmaceutical agent, which comprises the steps of: 

(a) preparing a blend by combining the poorly-compressible pharmaceutical agent, a 

hydrophilic erodible component and a hydrophobic component, wherein the 

hydrophilic erodible component and the hydrophobic component are present in a 

ratio of 1:9 to 2:8; and 

(b) compressing the blend into a tablet. 
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19. A process for preparing an sustained-release pharmaceutical tablet formulation of a 
Poorly-compressible pharmaceutical agent, which comprises the steps of: 

(a) preparing a blend by combining the poorly-compressible pharmaceutical agent, a 
hydrophilic erodible component and a hydrophobic component, wherein the 
hydrophilic erodible component and hydrophobic component are present in a ratio of 
3:1 to2:1;and 

(b) compressing the blend into a tablet. 

20. A process according to Claim 1, wherein the tablet comprises about 500 mg of 
metformin HCL 

21. A process according to Claim 1, wherein the tablet comprises about 40-60 weight 
percent of metformin HCI. 

22. A pharmaceutical tablet prepared according to the process of Claim 1. 

23. A pharmaceutical tablet comprising 10% to about 90% by weight of a poorly-
compressible pharmaceutical agent; from about 10% to about 90% by weight of hydrophilic 
erodible component; from about 10% to about 30% by weight of a hydrophobic component. 

24. A pharmaceutical tablet comprising a poorly-compressible pharmaceutical agent, a 
hydrophilic erodible component and a hydrophobic component, wherein the ratio of 
hydrophilic erodible component to hydrophobic component is 9:1 to 1:1. 

25. A pharmaceutical tablet comprising from about 40% to about 60% by weight of a 
poorly-compressible pharmaceutical agent, and a hydrophilic erodible component and a 
hydrophobic component, wherein the hydrophilic erodible component and hydrophobic 
component are present in a ratio of from 2:1 to :1. 

26. An immediate-release pharmaceutical tablet formulation of a poorly-compressible 
pharmaceutical agent comprising a poorly-compressible pharmaceutical agent, a hydrophilic 
erodible component and a hydrophobic component, wherein the hydrophilic erodible 
component and hydrophobic component are present in a ratio of 1:9 to 2:8. 
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27. A sustained-release pharmaceutical tablet formulation of a poorly-compressible 

pharmaceutical agent comprising a poorly-compressible pharmaceutical agent, a hydrophilic 

erodible component and a hydrophobic component, wherein the hydrophilic erodible 

component and hydrophobic component are present in a ratio of 3:1 to 2:1. 

28. A process for preparing a pharmaceutical tablet formulation of a pharmaceutical 

agent susceptible to hydrolysis and degradation due to water or a solvent, which comprises 

the steps of: 

(a) preparing a blend by combining the poorly-compressible pharmaceutical agent, a 

hydrophilic erodible component and a hydrophobic component; and 

(b) compressing the blend into a tablet. 

drugs susceptible to hydrolysis and degradation due to water or a solvent. 

29. A pharmaceutical tablet prepared according to the process of Claim 28. 
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Con fundamento en to previsto par el artIculo 43 de la Decision 486 de la ComisiOn de 
la Comunidad Andina, se le comunica que la oposiciOn presentada por la doctora 
Eliana Isaura Moreno BohOrquez, en su calidad de apoderada de Gynopharm S.A., 
retne los requisitos formales exigidos par la ley at momenta de su presentaciOn. 

En cumplimiento de lo dispuesto en la citada norma, se le concede el tØrmino de 
sesenta (60) dIas hÆbiles siguientes a la fecha de notificaciOn del presente oficlo, para 
que haga valer sus argumentaciones y presente pruebas. 

NotifIquese el presente oficlo conforme a to dispuesto en el numeral 5.2, literal e), del 
capitulo quinto del titulo primero de la Circular Unica NO 10 de 2001. 

ALIX CARMEN’AAESPEDES DE VERGEL 
Jefe de la Divi5n de Nuevas Creaciones. 

El anterior oficio fue notificado por fijaciOn en lista de fecha,14 2]1ii. 
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relaciôn con Ia solicitud contenida an at Expedients de la referenda y, an 

con la publicaciOn del extracto cia la misma en la Gaceta de la 

Industrial No. 592 de 30 cia Mayo de 2008, pot medio del presents 

muy respetuosamente me permito solicitarle se sirva proceder a efectuar 

DE PATENTABILIDAD de la soticitud aqul contenida. 

tat efecto, acompaæo el comprobante de pago por concepto cia la tasa 

ctiva, Recibo No.  ’ 1 7 
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