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

E. S. D.

Referencia : Expediente N° 03-036463

Asunto : Oposicién a la solicitud de patente de Invencién titulada
“COMPOSICIONES DE METFORMICA DE
LIBERACION CONTINUADA”.

Solicitante: ANDRX CORPORATION

Opositora: PROCAPS S.A.

Publicada en la Gaceta de la Propiedad Industrial
N° 544 del 30 de Septiembre de 2004

Yo, Luis Fernando Rincén Cuellar, abogado con tarjeta profesional N°
113438 del consejo superior de la judicatura, en mi condicién de apoderado de
la sociedad PROCAPS S.A. conformada bajo las leyes de la Repiiblica de
Colombia y domiciliada en la ciudad de Barranquilla, Colombia, atentamente
manifiesto que estando dentro del término de ley y por orden expresa de mi
representada, presento oposicién a la concesién del registro de la patente de
Invencién titulada “COMPOSICIONES DE METFORMICA DE
LIBERACION CONTINUADA", solicitada por  ANDRX
CORPORATION, y pido a Usted declarar fundada esta oposicién y en
consecuencia negar el registro de la patente solicitada.

2. INTERES PARA ACTUAR
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Conforme a lo dispuesto en el articulo 42 de la Decisién 486 de 2000
de la CAN, estando dentro del término estipulado por la ley, manifiesto el
legitimo interés de nuestra representada debido a que la solicitud pretendida
no cumple con los requisitos dispuestos en la ley como se analizard més
adelante y de ser concedida atentarfa directamente a la comercializacién que
mi representada pretende con la presentacién farmacéutica elaborada con
base en la molécula de Metformina. Por lo tanto, solicito respetuosamente a
ese Despacho se sirva tener en cuenta la presente oposicién dentro del trimite
administrativo que se surte en esta Superintendencia.

3. FUNDAMENTOS DE HECHOS

3.1. La solicitud objeto de la presente oposicién fue presentada el 2 de Mayo
de 2003, reivindicando prioridad bajo US09/705,630 del 03/11/2000 y
US09/705,625 del 03/11/2000, cuya fecha de inicio en la fase nacional
fue el 3 de Junio de 2003, con publicacién internacional N° WO
02/36100 del 10 de Mayo de 2002 y fue publicada en Colombia, en la
Gaceta de la Propiedad Industrial N° 544, del 30 de Septiembre de 2004,
bajo el N° de publicacion NP. 348 (pigina 344).

3.2. La solicitud colombiana 03/036463 objeto de la presente oposicién,
comprende seglin sus cliusulas 1 a 42, una forma de dosis oral de
liberacién controlada para 1a reduccién de los niveles de glucosa de suero
en pacientes humanos con NIDDM, que comprende una dosis efectiva de
al menos una droga hiperglicémica adecuada o una sal farmacéuticamente
aceptable de esta y un portador de liberacién controlada, dicha forma de
dosis es adecuada para proporcionar una administracién oral de una vez
al dia del agente o sal farmacéuticamente aceptable de esta, en donde a
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forma de dosis proporciona un tiempo medio a concentracién de plasma
méximo (Tmax) del agente de 5,5 a 7,5 horas después de la
administraciéon.  Adicionalmente, reivindica que la droga
antihiperglicémica es metformina o una sal farmacéuticamente aceptable.
Adicionalmente, reivindica que esta forma de dosis oral de liberacién
controlada exhibe los siguientes perfiles de disolucién cuando son
probados en un aparato tipo 2 USP a 75 rpm en 900 mL de fluido
intestinal simulado (pH 7.5 en un buffer de fosfato) ya 37 C:

0-30% del farmaco es liberado después de 2 horas

10-45% del fAirmaco es liberado después de 4 horas

30-90% del fAarmaco es liberado después de 8 horas; no menos del 50%
del fAirmaco es liberado después de 12 horas; no menos del 60% del
farmaco es liberado después de 16 horas; y no menos del 70% del firmaco
liberado después de 20 horas. reivindican un método de tratamiento y
el uso de esta forma de dosis oral de liberacién controlada.

3.3. En primera instancia, se debe advertir que las reivindicaciones 1 a 44
caracterizan el arte general de la técnica, son generales y no definen las
caracteristicas propias para ser considerado como una invencién. De
dichas reivindicaciones no se puede establecer un avance inventivo,
susceptible de estudio sobre los requisitos de patentabilidad.
Adicionalmente, la reivindicacién 44 se refiere al uso y segin la
legislacién, decisién 486 de la Comunidad Andina de Naciones, Art{culo
14.- “Los Pafses Miembros otorgardn patentes para las invenciones, sean
de producto o de procedimiento, en todos los campos de la tecnologia,
siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de
aplicacién industrial”, los usos no estAn contemplados como patentables.
Solo seréin patentables los productos o procedimientos.
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3.4. Asf mismo, se esti también tratando de reivindicar un método de
tratamiento terapéutico en la reivindicacién 43. La decisién 486 de la
CAN establece claramente en su articulo nimero 20: “No serdn
patentables: ..d)Los métodos terapéuticos o quirtirgicos para el
tratumiento humano o animal, asf como los métodos de diagndstico
aplicados a los seres humanos o animales”. De aqui se deduce claramente
que el objeto de la presente solicitud no puede ser objeto de patente en
Colombia.

3.5. La Decisién 486 de la CAN consagra en su articulo 14 lo siguiente: “Los
paises miembros otorgardn patentes para las invenciones, sean de
producto o procedimiento, en todos los campos de la tecnologia, siempre
que sean nuevas, tengan nivel inventivo y sean susceptibles de
aplicacién industrial. La presente solicitud carece de aplicacién Industrial
ya que como se demostré en el apartado anterior reclaman un método de
tratamiento y estos no son aplicables industrialmente porque primero no
se obtiene un resultado mediante el empleo de materias o fuerzas de la
naturaleza; y segundo no es repetible ya que usados los medios previstos
no se obtiene siempre el mismo resultado. Por lo tanto el objeto de la
presente invencién no cumple con el requisito de la aplicacién industrial.

3.6. El articulo 14 de la Decisibn 486 de la CAN, se refiere a que las
invenciones objeto de patente deben ser nuevas y tener nivel inventivo.
Bien, pues antes de la fecha de prioridad de esta solicitud se encuentran
los siguientes documentos que afectan la novedad y el nivel inventivo de
la presente solicitud:

o Di1:US3174901 (23-03-65)
¢ D2: W00028989 (25-05.00)
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e D3: WO9947125 (23-09-99)
e D4: US5955106 (21-09-99)

3.7. El documento D1 afecta la NOVEDAD de la presente solicitud dado que
revela con anterioridad una composicibn de dimetilbiguanida
(Metformina). Para ello ver la pagina 1, lineas 13 — 20. Este documento
define un novedoso método de tratamiento de diabetes por
administracién oral, también la composicién farmacéutica usada para
ello, conteniendo una dimetilbiguanida (Metformina) como ingrediente
activo. Segin se revela en dicho documento anterior, tal composiciéon
farmacéutica contiene como ingrediente activo una dimetilbiguanida
(Metformina) que puede ser preparada en varias formas farmacéuticas.
De igual forma se define en la pégina 3, lineas 70 — 75 que los
ingredientes de la composicién pueden ser mezclados en proporciones
propias y llenados en cépsulas de gelatina blanda o dura.
Alternativamente, los compuestos pueden ser mezclados, granulados
con lubricantes adecuados y tableteados; y que las tabletas
convencionales o de liberacién sostenida pueden ser preparadas por
métodos conocidos en el arte de la formulacién. A todas luces, este
documento anterior revela la materia reivindicada en la solicitud objeto
de remision. Por lo tanto, la presente solicitud, a la luz del documento
D1, carece del requisito de NOVEDAD, dado que lo que pretende se
encuentra publicado mucho antes de la radicacién de la prioridad de la
solicitud Colombiana.

3.8. Por su parte, el documento D2 revela una composicién novedosa, en
particular una composicién de liberacibn modificada de un
sensibilizador de insulina y otro agente antidiabético, ademis un



Optimum

3.0.

3.10.

transportador farmacéuticamente aceptable y su uso en medicina,
especialmente su uso para el tratamiento de la Diabetes Mellitus. Este
documento D2, revela que esta liberacién modificada es una liberacién
sostenida, por ejemplo dando una liberaci6n efectiva de los agentes
activos por encima de un periodo de tiempo de 26 horas, tipicamente
en el rango de 4 a 24 horas segtin la pigina 3 lineas 3 a 5. A todas luces,
este documento anterior revela la materia reivindicada en la solicitud
objeto de remisién. Por lo tanto, la presente solicitud, a la luz del
documento D2, carece del requisito de NOVEDAD, dado que lo que
pretende se encuentra publicado antes de la radicacién de la prioridad
de la solicitud Colombiana.

De igual forma, cualquier persona versada en la materia, puede disefiar
una forma de dosis oral de liberacién controlada para conseguir los
perfiles plasméticos de concentracién - tiempo adecuados. Por lo
tanto, la presente solicitud, a la luz del documento D1 en combinacién
con el documento D2, carece del requisito de ALTURA INVENTIVA,
dado que lo que pretende es derivable del arte anterior.

La referencia D3 claramente relaciona, segln la pégina 1, lineas 3 a 7,
una  formulacién de dosis unitaria de liberacién controlada que
contiene un firmaco antihiperglicémico. Mas especificamente, la
referencia relaciona una forma de dosis oral que comprende una
biguanida tal como Metformina o Buformina ¢ una sal
farmacéuticamente aceptable. En la referencia D3 se revela una
formulacién de liberacién controlada ¢ sostenida para un firmaco
antihiperglicemiante que puede dar niveles terapéuticos continuos y
no-pulsantes de un firmaco antihiperglicémico a un animal 4 humano
que necesita de tal tratamiento por encima de un perfodo de doce horas
a veinte y cuatro horas. De igual forma en las reivindicaciones 26 y 27
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de la referencia D3 se revela un perfil de disolucién similar al
reivindicado en la solicitud del presente documento. Asf las cosas, este
documento D3, afecta la NOVEDAD de lo reivindicado en la presente
solicitud objeto de oposicién. En consecuencia, la solicitud colombiana
objeto de oposicién revela el mismo objeto indicado con anterioridad
en el documento D3. Por lo tanto, esta forma de dosis oral de
liberacién controlada para la reduccién de los niveles de glucosa no es
NOVEDOSA a los ojos del documento D3.

3.11. Adicionalmente y como es de conocimiento general del arte, muchas
técnicas se han usado para producir formas farmacéuticas de dosis de
liberacién controlada y extendida para mantener los niveles de sueros
terapéuticos de los medicamentos ( ver documento D2 ). Asf las cosas,
lo expuesto en las reivindicaciones de la solicitud Colombiana 03-
036463, se deriva evidentemente del arte anterior de los documentos
D1 y D2 en combinacién con el documento D3 de manera que se
demuestra que es obvio para cualquier persona versada en la materia.
Por lo tanto, la combinacién del conocimiento revelado en las
solicitudes D1 y D2 en conjunto con el D3, afecta de manera directa el
requisito de ALTURA INVENTIVA de la solicitud Colombiana que se

pretende proteger.

3.12. Ahora bien, el documento D4 define composiciones farmacéuticas que
contienen Metformina como sustancia activa y un agente formador de
hidrocoloide como un retardante y opcionalmente sustancias auxiliares
estAndares farmacéuticas. En particular, el objeto de este documento
D4 era el de disefiar una composicién farmacéutica mejorada para la
sustancia activa Metformina. En particular la forma de administracién
deberia contener la sustancia activa Metformina con un posible alto
contenido de la sustancia activa y un retardante, el retardante causa
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una liberacién controlada de la sustancia activa. Por lo tanto, se
demuestra una forma de dosis oral de liberacién controlada para la
reduccién de los niveles de glucosa utilizando Metformina, de manera
que a la luz de este documento D4, la presente solicitud objeto de
oposicion pierde su estado de NOVEDAD.

3.13 De igual forma, una forma de dosis oral de liberacién controlada puede
dar una concentracién plasmitica méxima de metformina a un tiempo
deseado después de su administracién, esto se puede derivar de
manera evidente de la combinacién de los documentos D1, D2, D3 ¥
D4. Ello es tan cierto que la misma solicitud objeto de oposicién ha
puntualizado en su pigina 1 que en el arte anterior muchas técnicas se
han usado para producir formas farmacéuticas de dosis de liberacién
controlada ¢ extendida para mantener niveles de suero terapéutico de
medicamentos. Asf las cosas, lo expuesto en las reivindicaciones de la
solicitud Colombiana 03-036463, se deriva evidentemente del arte
anterior de los documentos D1 a D4 en combinacién, de manera que se
demuestra que es obvio para cualquier persona versada en la materia.
Por lo tanto, la combinacién del conocimiento revelado en las
solicitudes D1 a D4 en conjunto, afecta de manera directa el requisito
de ALTURA INVENTIVA de la solicitud Colombiana que se pretende

proteger.

3.14 En consecuencia y de acuerdo a lo descrito anteriormente, se deriva
que la  solicitud colombiana 03-036463 no puede pretender un
monopolio por patente toda vez que lo que pretende no cumple con los
TRES requisitos necesarios para su proteccién.,

3.15 Que por consiguiente, respecto a la solicitud pretendida se tiene que:
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3.15.1. CARECE DE NOVEDAD: Segfin la decision 486 de la Comunidad

Andina de Naciones, Articulo 16.- “Una invencién se considerard nueva
cuando no estd comprendida en el estado de la técnica. El estado de la
técnica comprenderd todo lo que haya sido accesible al piiblico por una
descripcién escrita u oral, utilizacién, comercializacién o cualquier otro
medio antes de la fecha de presentacién de la solicitud de patente o, en
su caso, de la prioridad reconocida.”. A la fecha de prioridad, 3 de
noviembre de 2000, ya era conocido, pues como se demostrd, era parte
del arte anterior la materia sobre la cual busca proteccién en el capftulo
reivindicatorio con base en los documentos D1, D2, D3y D4.

3.14.2. CARENCIA DE ALTURA INVENTIVA. Segiin la Decisién 486 de
la Comunidad Andina de Naciones, Articulo 18.- “Se considerard que
una invencién tiene nivel inventivo, si para una persona del oficio
normalmente versada en la materia técnica correspondiente, esa
invencién no hubiese resultado obvia ni se hubiese derivado de manera
evidente del estado de la técnica.”. A 1a fecha de presentacién, 2 de Mayo
de 2003, los documentos D1 a D4 en combinacién, es posible deducir
una forma de dosis oral de liberacién controlada para la reduccién de
niveles de glucosa, de suero, en pacientes humanos.

3.14.3. CARENCIA DE APLICACION INDUSTRIAL La Decisién 486 de
la CAN consagra en su articulo 14 lo siguiente: “Los pafses miembros
otorgardn patentes para las invenciones, sean de producto o
procedimiento, en todos los campos de la tecnologfa, siempre que sean
nuevas, tengan nivel inventivo y sean susceptibles de aplicacién
industrial. La presente solicitud carece de aplicacién Industrial ya que
como se demostré lo que se estdi reclamando es un método de
tratamiento. Estos no son aplicables industrialmente porque primero no
se obtiene un resultado mediante el empleo de materias o fuerzas de la
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naturaieza; y segundo no es repetible ya que usados los medios previstos
no se obtiene siempre el mismo resultado. Por lo tanto el objeto de la
presente invencién no cumple con el requisito de la aplicacién industrial.

3.15. Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no
es objeto de patentabilidad pues es contrario a lo que dicta la Decisién
486 de la Comunidad Andina de Naciones, Articulo 14.- “Los Paises
Miembros otorgardn patentes para las invenciones, sean de producto o
de procedimiento, en todos los campos de la tecnologia, siempre que
sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacién
industrial.”. La solicitud pretendida no cumple con los tres requisitos de
patentabilidad.

3.16. Por consiguiente, si se concede el registro solicitado se inducirfa al
monopolio de un producto que no cumple con los requisitos
primonrdiales exigidos por la mencionada Decisi6n 486.

3.17. Por todo lo anterior, atentamente solicito a usted que se sirva declarar
fundada la presente oposicién y negar el registro Patente de invenci6n
denominada “COMPOSICIONES DE METFORMICA DE
LIBERACION CONTINUADA”, solicitada por ANDRX
CORPORATION, solicitud Colombiana que aparecio publicada en la
Gaceta 544 de la Propiedad Industrial bajo el NP. 348 (pigina 344).

4. PRUEBAS

De conformidad con lo dispuesto por las normas vigentes, solicito a
usted tener como prueba en este asunto los siguientes:
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D1: US3174901 (23-03-65)
D2: W00028989 (25-05.00)
D3: W09947125 (23-09-99)
D4: US5955106 (21-09-99)

5. FUNDAMENTO DE DERECHO
Fundamento esta observacién en las normas legales siguientes:
5.1. Numeral 1 del articulo 586 del Cédigo de Comercio.

5.2. Articulo 42 de la Decision 486 de la Comisiébn del Acuerdo de
Cartagena.

5.3. En las demis normas concordantes.
6. ANEXOS

Para los efectos correspondientes anexo al presente, aquellas referenciadas en
el capitulo de pruebas asf como los siguientes documentos:

6.1. Recibo de pago expedido por el Fondo Especial de esa Superintendencia,
en el cual consta que se ha pagado el valor correspondiente a la tasa por
tramitacién de esta oposicién.

6.2. Copia de la oposicion para el traslado al solicitante. -

6.3. Poder para actuar a nombre de mi representada.
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7. NOTIFICACIONES

Para efectos de notificaciones que por disposicién del articulo 50 del
Decreto 01 de 1984 debe hacer su Despacho, informo que mi representada y la
suscrita recibiremos notificaciones en la Secretarfa de su Despacho o en mis
oficinas de abogado situadas en la calle 119® N° 53-99 de esta ciudad de
BogotA.

ora Jefe,

C.C.79'532.186 de Bogoté
T.P.A. 113.438 del C.S.de 1a J.
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Yo, WALTER TANAKA TATEKAWA, mayor de edad y vecino de la ciudad de
Baranquitta {Colombia}, Identificado como aparece al pie de ml filma, quien en
el presente documento actia en calidad de Representante Legal de la
socledad PROCAPS $.A. sociedad legaimente consfituida y domicilioda en Ia
cludad de Baranquilla {Colombla), por el presente documento otorgo a LUIS
FERNANDO RINCON CUELLAR, abogado tltulado, identiflicado como aparece al
ple de su firma, con tarjeta profesional No. 113438 expedida por el Consejo
Superior de la Judicatura, poder especial, amplio y suficiente, para formular
oposicicnes v observaciones a la soliciiud de patente No. CO03034483, de
titulo: “COMPOSICIONES DE METFORMICA DE LIBERACION CONTINUADA",
publicada en la Gaceta de ia Propledad Industrial N° 544, ‘def 30 de
* Septiembre de 2004, bajo el N° de publicacion NP. 348, y cuyo solicitante es la
socledad ANDRX CORPORATION.

Nuestfro apoderado queda focultado, de manera expresa, para realizar todo
fipo de actos necesarios para llevar a cabo el trdmite de la oposicién,
incluyendo, sin limitacién, preparar y presentar solicitudes, hacer
declaraciones, pagar tasas, contribuclones e Impuestos, recabqy. los titulos o
certificados. Asimismo quedan autorizados para Impugnar administrativa y
judiclaimente toedo lo que fuere resuelto en el expediente a que se hace
expresa referencla en el presente poder, con todas las foculiades generales y,
especificas que fuera requerido para ella.

-

De ia misma manera, ademdas de las facultades que le confiere la naiurulezo
del presente mandato, se encuentran facullados para teéibir, desistir, mnnsglr N
sustituir, y reasumir el presente poder, incoar acciones, mierponer recursos y
demds facultades conferidas por la ley.

.- ‘. ‘.-. . "
Befrantnjila (Colombia) a los 11 dias del n'ms de noviembre

WALTER TANAKA TATEKAWA
C.C. N° 16.251.923 de Paimira, Valle
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EL SUSCRITO SECRETARIO DE LA CAMARA DE COMERCIO DE BARRANQUILLA,
CERTIPFICA

Que por Escritura Publlica Nro. 1190 del 22 de Julio de 1,976,

t rgada en la Notarla Tercera de Barranquilla, -----------c-ceceee-a--
inscrita en esta Camara de Comercio, el 28 de Julio de 1,976 bajo
el No. 6,070 del libro respectivo, fue constituida la sociedad
limitada denominada "PRODUCTORA DE CAPSULAS DE GELATINAS LIMITADA
TPROCAPS LIMITADA",----------ecsccccccccccccccccc s s s e s e e e - — -

CERTIFICA

Que por Escritura Publica Nro. 1307 del 28 de Junio de 1,979,

ot rgada en la Notaria Tercera de Barranquilla, -=--=-----=-------------
inscrita en esta Camara de Comercio, el 23 de Jullo de 1,979 bajo
el No. 10,039 del libro respectivo, la sociedad antes mencionada

se transformo en sociedad anonima bajo la denominacion social de
"PRODUCTORA DE CAPSULAS DE GELATINA S.A." PROCAPS S.A.".-=-===r==-=-~-

CERTIFICA

Que por Escritura Publica Nro. 3810 del 31 de Dic/bre de 1,980,
torgada en la Notaria Primera de Barranquilla, ---------=----------w-
inscrita en esta Camara de Comercio, el 30 de Enero de 1,981 bajo
el No. 12,705 del libro respectivo, la sociedad antes mencionada

ge transformo en socledad de responsabilidad limitada bajo al razon
social de "PRODUCTORA DE CAPSULAS DE GELATINA LIMITADA "PROCAPS LI -

MITADA" .- ---—---=— - e mcm e ccccccmcm e e mcm e mm e ———m e o ===

CERTIFICA

Que por Escritura Publica Nro. 23755 del 10 de Nov/bre de 1,983,
torgada en la Notaria Unica de Soledad, ™ = ~----=-=------ec-c-==----
inscrita en esta Camara de Comercio, el 22 de Nov/bre de 1,983 bajo

el No. 17,922 del libro respectivo, la sociedad antes mencionada

se transformo en sociedad anonima bajo la denominacion social de
"PRODUCTORA DE CAPSULAS DE GELATINA S.A. "PROCAPS S.A.",-~--====c==--

CERTIFICA
Que por Escritura Publica Nro. 3615 del & de Dic/bre de 1,996,

t rgada en la Notaria 2a. de Barr illa 2z  ~-=-s-emememeece—e——--
inscrita en esta Camara de Comercio, el 20 de Dic/bre de 1,996 bajo

xexeakedt GO NT I N U A *wddwdwids
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el No. 67,218 del libro respectivo, la sociedad antes mencionada
cambio de razon social, por la denominacion LABORATORIOS PROCAPS S.A

CERTIFICA

Que por Escritura Publica Nro. 3775 del 18 de Dic/bre de 1,996,
otorgada en la Notaria 2a. de Barranquilla = -----------c=ceo-o-o--
inscrita en esta Camara de Comercio, el 23 de Enero de 1,997 bajo
el No. 67,704 del libro resgectivo, la sociedad antes mencionada

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

CERTIFICA

Que dicha sociedad ha sido reformada por las siguientes escrituras

y/o documentos privados:

Numero mm/dd/aaaa Notaria No.Ins © Reg mm/dd/aaaa
39 1/18/1979 Notaria 3a. de Barranquilla 9,452 1/24/1979
992 4/30/1981 Notaria la. de Barranquilla 13,112 5/ 6/1981

1,464 8/27/1982 Notaria Unica de Soledad 15,533 9/ 8/1982
2,744 8/18/1983 Notaria Unica de Soledad 17,416 8/26/1983
3,826 7/16/1984 Notaria Unica de Soledad 19,554 7/27/1984
3,835 8/26/1985 Notaria Unica de Soledad 22,230 9/ 4/1985
2,260 9/10/1986 Notaria Unica de Soledad. 24,995 9/15/1986

1,849 7/11/1989 Notaria 2a. de Barranquilla 33,909 7/13/1989
444 2/21/1990 Notaria 2a. de Barranquilla 36,101 3/16/1990
3,090 12/17/1991 Notaria 2a. de Barranquilla 43,993 1/28/1992
269 2/ 1/1993 Notaria 2a. de Barranquilla 48,428 2/16/1993
2,342 7/28/1993 Notaria 2a. de Barranquilla 50,582 8/10/1993
3,652 11/ 9/1993 Notaria 2a. de Barranquilla 51,798 11/22/1993
3,615 12/ 6/1996 Notaria 2a. de Barranquilla 67,218 12/20/1996
89 1/16/1997 Notaria 2a. de Barranquilla 67,704 1/23/19%7
2,070 7/17/1997 Notaria 2a. de Barranquilla 70,627 7/31/1997
2,281 8/ 4/1997 Notaria 2a. de Barranquilla 70,813 8/14/1997
765 4/22/1999 Notaria 3a. de Barrangquilla 80,628 4/23/1999
459 2/21/2001 Notaria 2a. de Barranquilla 91,502 2/23/2001
2,608 10/ 5/2001 Notaria 2a. de Barranquilla 85,771 11/ 8/2001
1,730 7/29/2004 Notaria 2. de Barranquilla 112,999 8/26/2004

CERTIFICA

Que de acuerdo con la({s) escritura(s) arriba citada(s), la sociedad
se rige por las siguientes disposiciones: ---~----ccucccccccaaaaoa..
DENOMINACION O RAZON SOCIAlL: -~~~ -msroremecccccccccccccccccc e ce e =
PROCAPS S.A., r=r-r-cmemm e e m s ccusscscessccssm s e —n———— - ——— -
S8igla: PROCAPS = esemcmcecacsssaa----
DOMICILIO PRINCIPAL: BARRANQUILIA ---------—ccccccccccccccccccacaa-
Nit No. 890,106,527 =5===cmcmcecm e aiameseeesms—————-
MATRICULA MERCANTIL: 24,802 -==-==---c=cmc--- - mmmmmmmmmmm—eao-
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CERTIPFICA

Direccion para notificaciones judiciales
CL 80 # 78B -201
de la ciudad de BARRANQUILLA

CERTIPFPICA

DURACION: El termino de duracion de la sociedad se fijo hasta el
18 de Agosto del ano 2,073. ------===-=-e-mrme——e——————m—————mm- o

CERTIFICA

OBJETO SOCIAL: El objeto principal de la sociedad sera: a)-La fabri-
cacion de capsulas y otroas productos similares a partir de materia-
les tales como gelatinas u otros de distinta naturaleza, que puedan
ser utilizados comoc envases o recipientes de productos y sustancias
quimicas, farmaceuticas y cosmeticas, para uso y consumo humano y
veterinario; b)-La investigacion, desarrollo y fabricacion de toda
clase de productos sustancias imicas, farmaceuticas y cosmeticas
para uso y consumo humano, animal y vegetal; c¢)-La compra y venta de
materias g:imas, insumos y productos intermedlos necesarios para los
procegos fabricacion de sustancias quimicas, farmaceuticas,alimen
ticlas y cosmeticas, asi como la comercializacion interna y externa
de 1 s productos terminados, d) La compra, venta, importacion, ex-
portacion y distribucion de toda clase de elementos instru-
mentales y equipos medicos,quirurgicos,odontologicos,y hospitalarios
gara la salud humana y animal. e)La compra,venta,exportacion y dis-
istribucion de dulces, confites, galletas y todo tipo
gol sinas o alimentos para el consumo humano. £) Actuar como re-
presentante 0 agente de persocnas naturales y juridicas, nacio-
nacionales y extranjeras en la realizacion de operaciones o tran-
sacciones relacionadas con la induatria farmaceutica y en especial
con cualquiera de las actividades descritas en los literales a),
b), ). d) y e) antes descritos; gq) Prestar los servicios de
ases ria consultoria en las areas administrativas, de mer-
cadeo, anallseis clinico, asistencia tecnica, investigacion, costos y
groduccion, exgortaciones, importaciones, ventas, relacionadas c n
guales o similares actividades a las que constituyen el objeto de
PROCAPS S.A., asi como los de publicidad y promocion de productos
quimicos, cosmeticos y farmaceuticos para uso humano, animal o in-
dustrial; h)-Adquirir, operar, administrar y explotar, a cualquier
titulo, empresa o establecimientos dedicados a la investigacion, de-
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sarrollo, fabricacion o comercializacion de productos g:imicos, far-
maceuticos, hospitalarios o cosmeticos. En desarrollo su objeto
principal, la sociedad podra tomar interes social como accionista,
socio o fundador de empresas que tengan igual o similar objeto, com-
prar, vender, importar y exportar maquinarias, insumos y repuest s
requeridos para el desarrollo de sus actividades; tomar dinero en
restamo, financiar y garantizar las operaciones comerciales que ce-
ebre con terceros relativas a su objeto; celebrar y ejecutar todo
tipo de actos y contratos necesarios para desarrollar sus operacio-
nes; girar, aceptar, otorgar y protestar todo tipo de titulos valo-
res e instrumentos negociables; c rar, vender y constituir grava-
menes sobre blenes muebles e inmuebles; designar representantes o
apoderados en el pais y en el exterior y, en general, realizar cual-
quier acto o negoclo que sea necesario o conveniente para el desa-
rrollo de su objeto social y para la mejor protecciocn de sus intere-
ses corporativos o la de sus soclos. La sociedad podra garantizar
el cumplimiento de obliggciones adquiridas por terceros O por sus
socios, para lo cual podra inclusive constitulr gravamenes reales
sobre sus bienes de cualquier naturaleza.-------------c-ccemec-—e-a--

CERTIFICA

CAPITAL: Nro.Acciones Valor Accion
AUTORIZADO:
Sexdxixd 0060,000,000.00 2,000,000.00 1,000.00
SUSCRITO: .
Srexxxk] 212,449,000.00 1,212,449.00 1,000.00
PAGADO:
Skkxwnn] 212 449,000.00 1,212,449.00 1,000.00

CERTIFICA

ADMINISTRACION: La direccion y administracion de la sociedad corres-
pondera a la Asamblea General de Accionistas, a la Junta Directiva,
al Presidente, al Vicepresidente y a un Gerente General. Corresponde
a la Junta Directiva las siguientes funciones y atribuciones entre
otras: Autorizar cualquier acto o contrato cuya cuantia sea superior
al eguivalente en pesos Colombianos a doscientos cincuenta mil dola-
res de los Estados Unidos de America (US$250.000), liquidados a la
tasa de cambilo representativa del mercado vigente el dia en que se
surta la transacion. Cuando se trate de operaciones en virtud de

las cuales la sociedad garantice obligaciones de terceros o de los
socios, Be requerira que la operacion sea aprobada con el voto de
per lo menos 2/3 partes de log integrantes de la Junta Directiva.

La sociedad tendra un Presidente , quien ejercera la representa-
cin legal de la sociedad y tendra las siquientes atribu-
ciones entre otras: Ejecutar las decisiones de 1la Asamblea
General de Acclonistas y de la Junta Directiva. Ejercer la Represen-
tacion L.egal de la sociedad en todos los actos y contratos e se
requieran para el desarrollo del objeto social, de conformidad con
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lo previsto en las leyes y en los presentes estatutos. Constituir
apoderados judiciales y extrajudiciales, recibir notificaciones,
solver interrogatorios de parte, confesar obligaciones de la
8 ciedad, transigir, disistir y allanar a la sociedad en cualquier
asunto judicial. Aprobar y celebrar en nombre de la socieda todo
act o contrato cuya cuantia sea igqual o inferior al equivalente
en pesos colomblanos a doscientos cincuenta mil dolares de los
Estados Unidos de America (US$250.000), liquidados a la tasa de
cambio representativa del mercado vigente el dia en que se surta
la transacion o celebracion del acto. Las demas funciones que le
correspondan como Representante Legal por disposicion de la ley,
de estos estatutos o de la Junta Directiva. El Presidente tendra un
suplente, designado por la Junta Directiva, quien reemplazara al
Presidente en sus faltas temporales, absolutas o meramente acciden-
tales, con entidades facultades y sin que sea necesario para ello
acreditar la ausencia del principal. La sociedad tendra un Vicepre-
sidente designado por la Junta Directiva, quien tambien ejercera la
representacion legal de la sociedad, gudiendo ejercerla conjunta o
separadamente con el Presidente. El vicepresidente tendra las
siguentes facultades entre otras. Ejecutar dentro de su competencia
las decisiones de la Asamblea General de Acclonistas, de la Junta
Directiva y del Presidente. Ejercer la representacion legal de la
8 ciedad en todos los actos y contratos que se reguieran para el
desarrollo del objeto social, de conformidad con lo previsto en las
leyes y en los presentes estatutos. Constituir apoderados judiciales
extrajudiciales, recibir notificaciones, absolver interrogatorios
garte, confesar obligaciones de la sociedad, transigir, sistir
y allanar a la sociedad en cualquier asunto judicial. Aprobar y
celebrar en nombre de la sociedad todo acto o contrato cuya cuantia
sea igual o inferior al equivalente en pesos colomblanos a ciento
cincuenta mil dolares de los Estados Unidos de America (US$150.000),
liquidados a la tasa de cambio regresentativa del mercado vigente
el dla en que se surta la aprobacion o celebracion del acto, siempre
e no se trate de enajenar bienes inmuebles o cualquier otro activo
ijo de la sociedad, inclusive de naturaleza muebles, acciones,
cuotas © gartes de interes inversiones y todo tipo de derechos
de la socledad, o de constituir gravamenes sobre cualquiera de los
anteriores, facultades que radican exclusiva y privativamente en
cabeza del Presidente. Las demas funciones que le corresponda como
Representante legal por disposicion de la ley, de estos estatutos
o0 de la Junta Directlva. El Vicepresidente tendra (1) suplente,
designado por la Junra Directiva, quien lo reemplazara conjunta o
separadamente en sus faltas temporales, absolutas o meramente
accidentales, con identicas facultades y sin que sea necesario para
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ello acreditar la ausencia del principal. La sociedad tendra un
gerente general con su respectivo suplente, quienes tambien ejerce-
ran la representacion legal de la sociedad, diendo ejercerla con-
junta o separadamente con el presidente y el vicepresidente. El
gerente general, tendra las siguientes facultades entre otras: Ejer-
cer la representacion legal de la sociedad en todos los actos gécon-
tratos que se reguieran para el desarrollo del objeto social,
conformidad con lo previeto en las 1e¥es y en los presentes estatu-
tos. Aprobar y celebrar en nombre de la sociedad todo acto o contra-
to cuya cuantia sea igual o superior al equivalente en pesos colom-+
bilanos cincuenta mil dolares de los estados unidos de America (US$50
.000) liquidados a la tasa de cambio representativa del mercado vi-
gente el dia en que surta la aprobacion o celebracion del acto,
Siempre que no se trate de enajenar a cualquier titulo bienes inmue-
bles o cualquier otro activo fijo de la sociedad inclusive de natu-
raleza mueble, acciones, cuotas o partes de interes, inversiones y
todo ti de derechos de la sociedad o de constituir gravamenes so-
bre cualquiera de las anteriores facultades que radican exclusiva y
privativamente en cabeza del presidente. Las demas funciones gue

les correspondan como representante legal por disposicion de la

ley, de estos estatutos o de la Junta Directiva. El gerente lo
reemglazara conjunta o separadamente en sus faltas temporales,
absolutas o meramente accidentales, con identicas facultades.-------

CERTIFICA

Que sequn Acta No. 116 del 27 de Junio de 1,997, correspondiente
a la Asamblea de Accionistas en Barranquilla de la sociedad: ------
PROCAPS S.A. ~----memee e e e e e e e e e r e cm e m————— -
cuya parte gertinente se inscribio en esta Camara de Comercio, el 1S
de Agosto de 1,997 bajo el No. 70,838 del libro respectivo,

y por Acta No. 127 del 22 de Marzo de 2,000, correspondiente
a la Asamblea de Accionistas en Barranquilla de la sociedad: =------
PROCAPS S.A. -====-=-—-mmmmtmee e mmmccemm e e e e m——m e ———— -
cuya parte g:rtinente se inscribio en esta Camara de Comercio, el 29

de Mayo 2,000 bajo el No. 87,250 del libro respectivo, fueron
hechos los siguientes nombramientog: ------=---------ccccncenccna---
JUNTA DIRECTIVA
Principales Suplentes
1. Minski Gontovnik Ruben Mingkil Zilberblum Elliot
2. Minski Gontovnik Meyer Minski Deitel Daniel
3. Minski Gontovnik Jose Mingki Sharon

CERTIFICA

Que segqun Acta No. 116 del 27 de Junio de 1,997, correspondiente
a la Asamblea de Accionistas en Barranquilla de la sociedad: ------
PROCAPS S.A, -------—rm- - cm e cm e e e e s r e mmcccmcc e ==~
cuya parte gertinente se inscribio en esta Camara de Comercio, el 15
de Agosto e 1,997 bajo el No. 70,838 del libro respectivo, fueron
hechos los sigulentes nombramientos: ----------cccccmcccmmccrcceeena-
Cargo Nombre Identificacion
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PROCAPS S.A. --=r=rmercecr e e e e e e e m e e m e e e e e e e - ———— -
Presidente. Mingki Gontovnik Ruben C.*x%xx%7 463,982=

Suplente del Minski Minski Abraham C.ekkddd k802, K75=
Presidente

Vicepresidente Minski Gontovnik Meyer C.¥¥kdd7 461,324=
Suglente del Mingki Gontovnik Jose C.***k*xg §£71,834=
vicepresidente

CERTIFICA

Que segun Acta No. 124 del 29 de Marzo de 1,999, correspondiente
a la Asamblea de Accionistas en Barranquilla de la sociedad:
PROCAPS S.A. ~-------me e cc e m e e m e s s e s e e — = e — = = =
cuya parte g:rtinente se insecribio en esta Camara de Comercio, el 4
de Agosto 1,999 bajo el No. 82,226 del libro respectivo, fueron
hechos los siguientes nombramientos:
Cargo Nombre
Revisor Fiscal Ppal. Vargas Pertuz Ana Isabel

Identificacion
C.®**%32 696, 645=

CERTIFICA

Que segun Acta No. 127 del 22 de Marzo de 2,000, correspondiente
a la Asamblea de Acclionistas en Barranquilla de la sociedad:
PROCAPS S.A. ----------eree - m e m e c e m e s sc e mm = — s~ ————— ===
cuya parte g:rtinente se inscribio en esta Camara de Comercio, el 29
de Ma: 2,000 bajo el No. 87,250 del libro respectivo, fueron
hech s los siguientes nombramientos:
Cargo Nombre
Suplente del Lozada Villareal Milena
Revisor Fiscal.

Identificacion
C.¥¥*¥%30 748,111=

CERTIFICA

Que segun Acta No. 11 del 1 de Febrero de 2,001, correspondiente
a la Junta Directiva en Barranquilla de la sociedad:
PROCAPS S.A.
cuya garte pertinente se inscribio en esta Camara de Comercio, el 12
de Febrero de 2,001 bajo el No. 91,273 del libro respectivo, fueron
hechos los siguientes nombramientos:
Cargo Nombre
Gerente General. Uribe Ochoa Guillermo Luis

CERTIFICA

Identificacion
C.,**%xx70 073, 754=
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Que segun Acta No. 406 del 2 de Sep/bre de 2,004, correspondiente
a la Junta Directiva en Barranquilla de la sociedad: --------------
PROCAPS S.A, ~~==-cc-e-rmceemcccccsere e ccccecece—rcccccec e e ————
cuya parte pertinente se inscribio en esta Camara de Comercio, el 9

de Sep/bre de 2,004 bajo el No.113,263 1l libro respectivo, fueron

hechos los siguientes nombramlentog: -,£------------ccccacecccocoaaa-
Cargo Nombre Identificacion

Suplente del Tanaka Walter C.*%%%]6,6251,923=

Gerente.
CERTIFICA

Que por escritura publica No. 2.608 del 5 de Octubre del 2.001,otor-
gada en la Notaria 2a. de Barranquilla, inscrita en esta Camara de
Comercio el 8 de Noviembre del 2.001, bajo los Nos. 95.771, 2.056,
2.057, 2.058, 2.059, 2.060, 2.061, 2.062 y 2.064 del libro reapecti-
vo, Be reforma totalmente el articulo 65, contenido en la escritura
publica No. 3,705 de Noviembre 6 de 1.998, de la Notaria Segunda del
Circuito de Barranquilla, y se constituyen los sigulentes Apoderados
Generales, quienes tendran las funciones que a continuacion

se indican en razon de su cargec en la sociedad: 1.-Se con
fiere Poder Especial, Amplio y Suficiente a los senores: WALTER
TANAKA TATEKAWA, C.C. No. 16.251.923; WILIIAM ALBERTO BARROS CERRA,
C.C. No. 8.715.941, para que cada uno en forma independiente en nom-
bre y representacion de PROCAPS S.A., suscriba todas las declaracio-
nes tributarias, aduaneras y cambiarias a que este obligada la so-
ciedad, asi como para que responda todo tipo de requerimiento o so-
licitudes de informacion de las autoridades tributarias, aduaneras
cambiarias,en los ordenes Disgtrital, Departamental y Nacional. 2.-Se
confiere Poder Especial,amplio y suficiente,a los siguientes seno-
res que conforman el Grupo A y el Grupo B ra que conjuntamente sus
criban contratos de suministros de mercancias y servicios con enti-
dades oficiales, hasta por la suma de US5800.000.00 (OCHOCIENTOS MIL
DOLARES DE LOS ESTADOS UNIDOS DE AMERICA), liquidados a la tasa re-
presentativa del mercado vigente en el dia que se realice la respec-
tiva transaccion. GUPO A: GUILLERMO LUIS URIBE OCHO C.C. No. 70.073.
754, LINO LAZALA SILVA VARGAS C.C. No. 19.260.410, JAIRO MOLINA ME-
JIA C.C. No. 8.706.380, CLAUDIA TANGARIFE CASTILLIO C.C. No. 41.660.-
293. BRUPD B: WALTER TANAKA TATEKAWA C.C. No. 16.251.923, HENRY CARO
DIAZ C.C. No. 19.395.298, CARMEN ALICIA FLOREZ C.C. No. 22.434.044,
CARMEN ALICIA HERRERA DIAZGRANADOS C.C. No. 22.377.540. Para el ejer
cicio de estas facultades se requerira por lo menos la firma de uno
(1} de los apoderados especiales del Grupo A y uno de los apoderados
especiales del Grupo B; 3.-Se otorga Poder General, Amplio y Sufi-
clente a 1la Doctora JOSEFINA MIELES BUELVAS C.C. No. 33.138.497, a
la Doctora MARCELA CARVAJALINO PAGANO C.C. No. 22.579.748, y al Doc-
tor DANIEL MORENO VILLALBA, C.C. No., 19.113.210; para que cada uno
representen a PROCAPS S.A., ante todo tipo de autoridades adminis-
trativas y jJudiciales, en asuntos de naturaleza cambiaria y fiscal,
tales como: Contestar e interponer demandas y requerimientos, com-
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parecer en juicios,pedir la practica de pruebas,recibir notificacio-
nes, interponer recursos y ejercer acciones contencioso administrati-
vas y de tutela,traneigir,conciliar,recibir en nombre de la sociedad
desistir, sustituir y reasumir este mandato. Para la celebracion

de cualquier acuerdo conciliatorio o transaccional, judicial o ex-
trajudicial, cualquiera que sea su cuantia,los Apoderados deberan
aportar la autorizacion escrita del Representante Leg:l de la socie-
dad. Los Apoderados podran presentar solicitudes de devolucion gé
compensacion de impuestos y recibir los pagos por devoluciones
impuestos, firmar, notificarse y realizar todo acto necesario para
cumplir con el mandato encomendado.~---r=-=r-e---meemcccccccaee————

CERTIPFICA

Que segun documento privado de fecha 7 de junio de 2000, inscrito
en esta Camara de Comercio el 8 de junio de 2000, bajo el No.1l.786
del libro respectivo, consta que RUBEN MINSKI GONTOVNIK, C.C. No.
7.463.982 de Barrancuilla, actuando como Presidente y Representante
Legal de la sociedad PROCAPS S.A, confiere poder especial, amplio
y suficiente a KAREN FIGUEROA GARCIA, C.C.N0.32.732.070 de Barran-
quilla, para que en su nombre y representacion de la sociedad sus-
criba todas declaraciones cambiarias a que este obligada PROCAPS
S.A, en el giro normal de sus negocios y operaciones sociales.--

CERTIFICA

Que segun Documento Privado del 13 de diciembre del 2.002, inscrito
en esta Camara de Comerclo el 15 de enero del 2.003 bajo el No.2.290
del libro respectivo, el senor RUBEN MINSKI GONTOVNIK, C.C.No.7.463.
982, en calidad de REPRESENTANTE LEGAL, y en condicion de PRESIDENTE
de PROCAPS S.A., mediante el presente documento otorgo PODER ESPE-
CIAL al Sr. MARLON TATIS PAREDES, C.C.No.72.176.874, para gque en
representacion de PROCAPS S.A., suscriba declaraciones, reportes y
cualquier tipo de documentos relacionados con tramites o registros
de Comercio Exterior ante el Ministerio de Comercio Exterior y/o
cualquier entidad del Estado que haga sus veces. En consecuencia,

el Sr. MARLON TATIS PAREDES, podra suscribir en representacion de
PROCAPS 8.A. declaraciones, reportes y cualquier tipo de documentos
relacionados con tramites o registros de Comercio Exterior ante el
Ministerio de Comercio Exterior y/o cualquier entidad del Estado
que haga BuS VeCeB.--------------------mem - —emecccccecsrs—————aa

CERTIFICA

Que en esta Camara de Comercio no aparecen inscripciones posteriores
de documentos referentes a reforma, disolucion, liquidacion o© nom-
bramientos de representantes legales de la expresada sociedad.------
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O DE INSCRIPCION DE DOCUMENTOS.
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CERTIFICA

Que su ultima Renovacion fue el: 31 de Marzo de 2,004, ~-~--=wc-=---

La informacion sobre embargos de establecimientos se suministra en
Certificados de Matricula, la de contratos sujetos a registro, en
Certificados Especiales.

NO CAUSA IMPUESTO DE TIMBRE E&M

MARIBEL REYES CVIEDO
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agitation, The coloration attains its mazimom Intenslty
after 30 seconds. Tmmediately thereafter 10 cc. of sloo-
hol at 95° C. and 1 ce. of the solution of mros at & con-
centration of 40 g per 100 cc, are added. This now
mixture is once again agitated and fis conteots
Into a vessel having a wall thickness of { cm. and
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at the initial doses,
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Exompls 1

Dimethyl bigoanide, 0.50 g, corresponding
mately to 80-950% and prefersbly 83% in weight.

Bicarbonate of sodinm 0.085 §., corresponding spproxi-

b mately to 10-15%, proferably 14% In weight,

Stearate of magnesia 0.015 §..corresponding approxi-
mately to 2-5%, prefemably 3% in woight.

The ingredients are mixed and filled into hard galatin

capsules,
10 Exampls 2
Dimethyl bigeanide hydrachiaride, about 0.50 g.
Sodivm bicarbonate, about 0.072 g.

Arsbic gom, about 0.04 g.
15  Stearate of magnesia, about 0.015 g.
A cementiions substance, for instance that known on
:’h-anmlrkst under the trade name Rhodopss, aboot
B
The ingredients are mixed, gramminted and tatleted on
£0 g standard tabletiog machine.

Ezampls 3 v
+ Dimsthyl bigmanide hydrochlorids, 0.10 g
pg Lactose, 0.15 . ’
The ingrediemts are mixad and filled inio & hard gals-

tin capsuls.
Exampls 4
20 Dimethyl bigoanide, 0.60 g.
Talc, 0.025 g.

The ingredients ars mized and filled into & hard gela-
tin capule.
To lllustrate the nbove explanstions, a limited num-
o ber of clinlcal results will bs given harchelow.

(1) A woman of 62, dinbelic for 23 years. Fasting blocd
varying between 180 and 300 mg—Duily aly-

45 (2) A man of 54, diabetic for 10 years. Blood sugar-of
shout 334 mg. Glycosuria of about 80 g por 24 hoars
Tho adminfstration l;tthgroduuotthllimmﬂnn

After 8 days: blood sugar 175 mg. Glyeumril—l.i
(] After 3 weeks: blood mgar 145 mg.  Glycosurla—0
After 5 weeks: blood suger 140 mg. Glycomrin—0

pbr 24 hours:

After 8 days: blood sugar 140 mg. Glycomrin—0

After 15 days: blood sugar 115 mg. Glycomria—0

After this initlal treatment, a mnintenance treat-
L) is used at o daily dosage regimen of .75 g. per 24
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and dts nondonde acld addition salts, and theresfiir onally
administering a dafly adjusted maimtenance dose of mid
compound,
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2. The mothod according to claim 1 wherein mid com- Chemical Abstracts 44; 6032(g), 1950,
pound is dimethyl bignanide hydrochiaride. Chamical Abstracts 45: 14186(c), 1955.
Ret Clind by the Exarl Cbamical Abstracts 48; 13058(i), 13059(a), 1954,
Chamical Abstracts 43: 4348(d), 1951, s LEWES GOTTS, Primery Examiner,
Chomical Ahgiracts 23: 4930-4932, 1929, IRVING MARCUS, Examiner.

Chemical Abstracts 24, 2181-2182, 1930.
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PHARMACEUTICAL COMPOSITION FOR MODIFIED RELEASE OF AN INSULIN SENSITISER AND ANOTHER
ANTIDIABETIC AGENT
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This invention relates to a novel composition, in particular to a modified release
composition and its use in medicine, especially its use for the treatment of diabetes
mellitus, preferably Type 2 diabetes, and conditions associated with diabetes mellitus.

Alpha glucosidase inhibitor antihyperglycaemic agents (or alpha glucosidase
inhibitors) and biguanide antihyperglycaemic agents (or biguanides) are commonly used
in the treatment of Type 2 diabetes. Acarbose, voglibose, emiglitate and miglitol are
examples of alpha glucosidase inhibitors.1,1 - Dimethylbiguanidine (or metformin) is a
particular example of a biguanide.

Insulin secretagogues are compounds that promote increased secretion of insulin
by the pancreatic beta cells. The sulphonylureas are well known examples of insulin
secretagogues. The sulphonylureas act as hypoglycaemic agents and are used in the
treatment of Type 2 diabetes. Examples of sulphonylurcas include glibenclamide (or
glyburide), glipizide, gliclazide, glimepiride, tolazamide and tolbutamide.

European Patent Application, Publication Number 0,306,228 relates to certain
thiazolidinedione derivatives disclosed as having antihyperglycaemic and hypolipidaemic
activity. One particular thiazolidinedione disclosed in EP 0306228 is 5-[4-[2-(N-methyl-
N-(2-pyridyl)amino)ethoxy]benzyl]Jthiazolidine-2 4-dione (hereinafter 'Compound (I)?).
WO094/05659 discloses certain salts of Compound (I) including the maleate salt at
example 1 thereof.

Compound (I) is an cxample of a class of anti-hyperglycaemic agents known as
Tosulin sensitisers”. In particular Compound (I) is a thiazolidinedione insulin sensitiser.

European Patent Applications, Publication Numbers: 0008203, 0139421,
0032128, 0428312, 0489663, 0155845, 0257781, 0208420, 0177353, 0319189, 0332331,
0332332, 0528734, 0508740; International Patent Application, Publication Numbers
92/18501, 93/02079, 93/22445 and United States Patent Numbers 5104888 and 5478852,
also disclose certain thiazolidinedione insulin sensitisers.

Another series of compounds generally recognised as having insulin sensitiser
activity are those typified by the compounds disclosed in International Patent
Applications, Publication Numbers W093/21166 and WO094/01420. These compounds
are herein referred to as ‘acyclic insulin sensitisers”. Other examples of acyclic insulin
scnsitisers are those disclosed in United States Patent Number 5232945 and International
Patent Applications, Publication Numbers W092/03425 and W091/19702.

Examples of other insulin sensitisers arc those disclosed in European Patent
Application, Publication Number 0533933, Japanese Patent Application Publication
Number 05271204 and United States Patent Number 5264451.

The above mentioned publications are incorporated berein by reference.
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1t is now indicated that certain modified release pharmaceutical compositions
allow administration of a single daily dose of Compound (I) and another antidiabetic
agent, such as an alpha glucosidase inhibitor, a biguanide or an insulin secretagogue, to
provide an advantageous delivery of drug for maintaining effective glycaemic control
with no observed adverse side effects. Such modified release is therefore considered to
be particularly useful for the delivery of insulin sensitisers in combination with other
antidiabetic agents for the treatment of diabetes mellitus, especially Type 2 diabetes and
conditions associated with diabetes mellitus.

Accordingly, the invention provides a pharmaceutical composition, suitable for
the treatment of diabetes mellitus, especially Type 2 diebetes and conditions associated
with diabetes mellitus in a mammal, such as a human, which composition comprises: an
insulin sensitiser, such as Compound (I), and another antidiabetic agent, such as an alpha
glucosidase inhibitor, a biguanide or an insulin secretagogue, and a pharmaceutically
acceptable carrier therefor, wherein the composition is arranged to provide a modified
release of at |east one of the insulin sensitiser and the other antidiabetic agent.

In another aspect, the invention provides a modified release pharmaceutical
composition, suitable for the treatment of diabetes mellitus, especially Type 2 diabetes
and conditions asgociated with diabetes mellitus in a mammal, such as a human, which
composition comprises: an insulin sensitiser, such as Compound (I), and another
antidiabetic agent, such as an alpha glucosidase inhibitor, a biguanide or an insulin
secretagogue, and a pharmaceutically acceptable carrier therefor, wherein the carrier is
arranged to provide a modified release of at least one of the insulin sensitiser and the
other antidiabetic agent

Suitably, the release of both the insulin sensitiser and the other antidiabetic agent
is modified.

However, it is envisaged that the release of only the insulin sensitiser is
modified. It is also envisaged that the release of only the other antidiabetic agent is
modified. The remaining active agent would of course be subject to non-modified release.

Suitably, the modified release is delayed, pulsed or sustained release.

In one aspect the modified release is a delayed relcase.

Delayed release is conveniently obtained by use of a gastric resistant formulation
such as an enteric formulation, such as a tablet coated with a gastric resistant polymer, for
example Eudragit 1100-55. Other gastric resistant polymers include methacrylates,
cellulose acetate phthalate, polyvinyl acetate phthalate, hydroxypropyl methylcellulose
phtahlate, in particular, Aquateric, Sureteric, HPMCP-HP-558S.

The enteric coated tablet may be a singie layer tablet, where the active agents are
admixed prior to compression into tablet forma, or a multi-layer tablet, such as a bi-or tri-
layer tablet, wherein each active agent is present in a discrete layer within the compressed
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tablet form. The discrcte table layers can be arranged as required to provide modified or
non-modified rcleasc of each active agent.

In a further aspect the modified release is a sustained release, for example
providing effective release of active agents over a time period of up to 26 hours, typically
in the mange of 4 to 24 hours.

Sustained release is typically provided by use of a sustained release matrix,
usually in tablet form, such as disintegrating, non-disintegrating or eroding matrices.

Sustained release is suitably obtained by use of a non disintegrating matrix tablet
formulation, for example by incorporating Eudragit RS into the tablet. Alternative non
disintegrating matrix tablet formulations are provided by incorporating methacrylates,
cellulose acetates, hydroxypropyl methyicellulose phtahlate, in particular Eudragit L and
RL , Carbopol 971P, HPMCP-HP-55S into the tablet.

Sustained release is further obtained by use of a disintegrating matrix tablet
formulation, for example by incorporating methacrylates, methylcellulose, in particular
Eudragit L, Methocel K4M into the tablet.

Sustained release can also be achieved by using a semi-permeable membrane
coated tablet for example by applying methacrylates, ethylcellulose, celinlose acetate, in
particular Eudragit RS, Surelease to the tablet.

Sustained release can also be achieved by using a multi layer tablet, where each
active ingredient is formulated together or as a separate layer, for example as a matrix
tablet, with the other layers providing further control for sustained release of either one or
both active agents.

In yet a further aspect the modified release is a pulsed release, for example
providing up to 4, for example 2, pulses of active agent per 24 hours.

One form of pulsed release is a combination of non-modified release of active
agent and delayed release.

Suitable modified release includes controlled release. The composzition of the
invention also envisages a combination of pulsed, delayed and/or sustained release for
cach of the active agents, thereby enabling for example the release of the reagents at
different times. For example, where the compozition comprises an insulin sensitiser and a
biguanide, such as metformin, the composition can be arranged to release the metformin
overnight.

A suitable alpha glucosidase inhibitor is acarbose.

Other suitable alpha glucosidase inhibitors are emiglitate and miglitol. A further
suitable alpha glucosidase inhibitor is voglibose.

Suitable biguanides include metformin, bufarmin or phenformin, especially
metformin.

Suitable insulin secretagogues include sulphonylureas.

-3~
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Suitable sulphonylureas include glibenclamide, glipizide, gliclazide, glimepiride,
tolazamide and tolbutamide. Further sulphonylureas include acetohexamide,
carbutamide, chlorpropamide, glibornuride, gliquidone, glisentide, glisolamide,
glisoxepide, glyclopyamide and plycylamide. Also included is the sulphonylurea
glipentide.

Further suitable insulin secretagogues include repaglinide. An additional insulin
secretagogue is nateglinide.

A preferred thiazolidinedione insulin sensitiser is Compound (T).

Other suitable thiazolidinedione insulin sensitisers include (+) -5-[[4-[(3,4-
dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H- 1-benzopyran-2-yl)methoxy]phenylJmethyl]-
2 4-thiazolidinedione (or troglitazone), 5-[4-[(!-methylcyclobexyl)methoxylbenzyl)
thiazolidine-2,.4-dione (or ciglitazone), 5-[4-[2<(5-ethylpyridin-2-yl)ethoxylbenzyl]
thiazolidine-2,4-dione (or pioglitazone) or 5-[(2-benzyl-2,3-dihydrobenzopyran)-5-
ylmethyl)thiazolidine-2,4-dione (or englitazone).

A particular thiazolidinedione insulin sensitiser is 5-[4-[2-(5-ethylpyridin-2-
yl)ethoxy]benzyl] thiazolidine-2,4-dione (or pioglitazone).

A particular thiazolidinedione insulin sensitiser is (+) -5-[[4-[(3,4-dihydro-6-
hydroxy-2,5,7,8-tetramethyl-2H- 1-benzopyran-2-yl)methoxy]phenyl}methyl]-2,4-
thiazolidinedione (or troglitazone).

Suitable dosages, preferably unit dosages, of the insulin sensitiser and the other
antidiabetic agent, such as the alpba glucosidase inhibitor, a biguanide or insulin
secretagogue, include the known permissible doses for these compounds as described or
referred to in reference texts such as the British and US Pharmacopoeias, Remington’s
Pharmaceutical Sciences (Mack Publishing Co.), Martindale The Extra Pharmacopoeia
(London, The Pharmaceutical Press) (for example see the 31st Edition page 341 and
pages cited therein) or the above mentioned publications.

The dosages of each particular active agent in any given composition can as
required vary within a range of doses known to be required in respect of accepted dosage
regimens for that compound. Dosages of each active agent can also be adapted as
required to take into account advantageous effects of combining the agents as mentioned
bercin.

In one particular aspect, the composition comprises 2 to 12 mg of Compound (I).

Suitably the composition comprises 2, 3,4, 5, 6, 7, 8, 9, 10, 11 or 12 mg of
Compound (T).

Particularly, the composition comprises 2to 4,4 to 8 or 8 to 12 mg of
Compound ().

Particularly, the composition comprises 2 to 4mg of Compound (I).

Particularly, the composition comprises 4 to 8mg of Compound (I).

4
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Particularly, the composition comprises 8 to 12 mg of Compound (I).
Preferably, the composition comprises 2 mg of Compound (I).

Preferably, the composition comprises 4 mg of Compound (I).

Prefcrably, the composition comprises 8 mg of Compound (I).

Suitable unit dosages of other insulin sensitisers include from 100 to 800mg of

troglitazone such as 200, 400, 600 or 800mg or from 5 to 50mg, including 10 to 40mg, of
pioglitazone, such as 20, 30 or 40 mg and also including 15, 30 and 45mg of pioglitazone.

As indicated above the unit doses of the additional antidiabetic agents including
the alpha glucosidase inhibitor, the biguanide and the insulin secretagogue include those
found in the reference texts mentioned herein and include the doses set out below.

For the alpha glucosidase inhibitor, a suitablc amount of acarbose is in the range
of from 25 to 600 mg, including 50 to 600 mg, for example 100mg or 200mg.

For the the biguanide, a suitable dosage of metformin is between 100 to 3000mg,
for example 250, 500mg, 850mg or 1000mg.

For the insulin secretagogue, a suitable amount of glibenclamide is in the range
of from 2.5 to 20 mg, for example 10mg or 20mg; a suitable amount of glipizide is in the
range of from 2.5 to 40 mg; a suitable amount of gliclazide is in the range of from 40 to
320 mg; a suitable amount of tolazamide is in the range of from 100 to 1000 mg; a
suitable amount of tolbutamide is in the range of fmm 1000 to 3000 mg; a suitable
amount of chlorpropamide is in the ramge of from 100 to 500 mg; and a suitable amount
of gliquidone is in the range of from 15 to 180 mg. Also a suitable amount of glimepiride
is 1 to 6mg and a suitable amount of glipentide is 2.5 to 20mg.

A suitable amount of repaglinide is in the range of from 0.5mg to 20mg, for
example 16mg. Also a suitable amount of nateglinide is 90 to 360mg, for example
270mg.

The compounds mentioned herein, in particular the thiazolidinediones such as
Compound (T), may exist in one of several tautomeric forms, all of which are
encompassed by the invention as individual tautomeric forms or as mixtures thereof. The
compounds mentioned herein may contain one or more chiral carbon atoms and hence can
exist in two or more stereoisomeric forms, all of which are encompassed by the invention
cither as individual isomers or as mixtures of isomers, including racemates.

It will be understood that the insulin sensitiser, such as Compound (I) and the
other antidiabetic agent are in a pharmaceutically acceptable form, including
pharmaceutically acceptable derivatives such as pharmaceutically acceptable salts, esters
and solvates thereof, as appropriate to the relevant pharmaceutically active agent chosen.
In certain instances herein the names used for the antidiabetic agent may relate to a
particular pharmaceutical form of the relevant active agent: It will be understood that all

-5-
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pharmaceutically acceptable forms of the active agents per se are encompassed by this
invention.

Suitable pharmaceutically acceptable forms of the insulin sensitiser and other
antidiabetic agent depend upon the particular agent used but included are known
pharmaceutically acceptable forms of the particular agent chosen. Such derivatives are
found or are referred to in standand reference texts such as the British and US
Pharmacopoeias, Remington’s Pharmaceutical Sciences (Mack Publishing Co.), The
Extra Pharmacopoeia (London, The Pharmaceutical Press) (for example see the 3]st
Edition page 341 and pages cited therein) and the above meationed publications. For
example, a particular form of metformin is metformin hydrochloride, a particular form of
repaglinide is a benzoic acid salt form and a particular form of tolbutamide is a sodium
salt form.

Suitable pharmaceutically acceptable forms of Compound (I) include those
described in EP 0306228 and W094/05659, especially pharmaceutically acceptable salted
or solvated forms. A preferred pharmaceutically acceptable salt form of Compound (T) is
a maleate. A preferred pharmaceutically acceptable solvated form of Compound (I) is a
hydrate. A preferred form of pioglitazone is as the hydrochloride salt.

The insulin sensitiser or the alpha glucosidase inhibitor antihyperglycaemic agent
of choice is prepared according to known methods, such methods are found or are
referred to in standard reference texts, such as the British and US Pharmacopoeias,
Remington's Pharmaceutical Sciences (Mack Publishing Co.), Martindale The Extra
Pharmacopoeia (London, The Pharmaceutical Press) (for example see the 31st Edition
page 341 and pages cited therein) or as described in the above mentioned publications.

Compound (I} or, a pharmaceutically acceptable salt thereof, or a
pharmaceutically acceptable solvate thereof, may be prepared using known methods, for
example those disclosed in EP 0306228 and W054/05659. The disclosures of EP
0306228 and WO94A05659 are incorporated herein by reference.

When used herein the term conditions associated with diabetes’ includes those
conditions associgted with the pre-diabetic state, conditions associated with diabetes
mellitus itself and complications associated with diabetes mellitus.

When used herein the term ‘tonditions associated with the pre-diabetic state’
includes conditions such as insulin resistance, including hereditary insulin resistance,
impaired glucose tolerance and hyperinsulinaemia,

‘Conditions associated with diabetes mellitus itself* include hyperglycaemia,
insulin resistance, including acquired insulin resistance and obesity. Further conditions
associated with diabetes mellitus itself include hypertension and cardiovascular disease,
especially atherosclerosis and conditions associated with insulin resistance. Conditions

-6-
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associated with insulin resistance include polycystic ovarian syndrome and steroid
induced insulin resistance and gestational disbetes.

‘Complications associated with diabetes mellitus’ includes renal disease, especially
renal disease associated with Type 2 diabetes, neuropathy and retinopathry.

Renal diseases associated with Type 2 diabetes include nephropathy,
glomerulonephritis, glomerular sclerosis, nephrotic syndrome, hypertensive
nephrosclerosis and end stage renal disease.

As used herein the term pharmaceutically acceptable’ embraces both human and
veterinary use: for example the term ‘pharmaceutically acceptable’ embraces a veterinarily
acceptable compound.

For the avoidance of doubt, unless other wise stated, when reference is made
herein to scalar amounts, including mg amounts, of the active compound such as
Compound (J), in a pharmaceutically acceptable form, the scalar amount referred to is
made in respect of the active compound per se: For example 2 mg of Compound (I) in
the form of the maleate salt is that amount of maleate salt which provides 2 mg of
Compound (I).

Diabetes mellitus is preferably Type 2 diabetes.

Glycaemic control may be characterised using conventional methods, for
cxample by measurement of a typically used index of glycacmic control such as fasting
plasma glucose or glycosylated haemoglobin (Hb Alc). Such indices are determined
using standard methodology, for example those described in: Tuescher A, Richterich, P.,
Schweiz. med. Wschr. 101 (1971), 345 and 390 and Frank P., 'Monitoring the Diabetic
Patent with Glycosolated Hemoglobin Measurements’, Clinical Products 1988.

In a preferred aspect, the dosage level of each of the active agents when used in
accordance with the treatment of the invention will be less than would have been required
from a purely additive effect upon glycasmic control.

There is also an indication that the treatment of the invention will effect an
improvement, relative to the non-modified release of the individual agents, in the levels
of advanced glycosylation end products (AGESs), leptin and serum lipids including total
cholesterol, HDL-cholesterol, LDL~cholesterol including improvements in the ratios
thereof, in particular an improvement in serum lipids including total cholesterol, HDL-~
cholesterol, LDL-cholestero! including improvements in the ratios thereof.

Usually the compositions are adapted for oral administration. However, they
may be adapted for other modes of administration, for example parenteral administration,
sublingual or transdermal administration.

In a further aspect the invention also provides a process for preparing a
pharmaceutical composition, suitably for the treatment of diabetes mellitug, especially
Type 2 diabetes and conditions associated with diabetes mellitus in a mammal, such as a

M-
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human, which composition comprises an insulin sensitiser, such as Compound (I), and
another antidiabetic agent, such as an alpha glucosidase inhibitor, a biguanide or an
insulin secretagogue, and a pharmaceutically acceptable carrier therefor, which process
comprises formulating the insulin sensitiser, the other antidiabetic agent and the
pharmacevtically acceptable carrier 50 as to enable a modified release of at least one of
the insulin sensitiser and the other antidiabetic agent.

In a further aspect, the invention provides a process for preparing a modified
release pharmaceutical composition, suitably for the treatment of diabetes mellitus,
especially Type 2 diabetes and conditions associated with diabetes mellitus in a mammal,
such as a human, which composition comprises an insulin sensitiser, such as Compound
(T) and another antidiabetic agent, such as an alpha glucosidase inhibitor, a biguanide or
an insulin secretagogue and a pharmaceutically acceptable carrier therefor, which process
comprises formmlating the insulin sensitiser, the other antidiabetic agent and the
pharmaceutically acceptable carrier 50 as to enable a modified release of at Jeast one of
the insulin sensitiser and the other antidiabetic ageat.

The compositions are formulated to provide the modified release of active agents
according to the appropriate methods required, for example those disclosed in Sustained
and Controlled Release Drug Delivery Systems, Editor Joe R Robinson, Volume 7,
published by Marcel Dekker under the title Drugs and the Pharmaceutical Sciences,
Controlled Drug Delivery, 2nd Edition’ edited by Joe Robinson and Vince Lee, Marcel
Dekker, 1987 and 'Drug Delivery to the Gastrointestinal Tract’ Editors: J G Hardy, S S.
Davis and C G Wilson also with reference to texts such as the British and US
Pharmacopoeias, Remington’s Pharmaceutical Sciences (Mack Publishing Co.),
Martindale The Extra Pharmacopoeia (London, The Pharmaceutical Press) (for example
see the 31st Edition page 341 and pages cited therein) and Harrys Cosmeticology
(Leonard Hill Books).

Preferably, the compositions are in unit dosage form. Unit dosage presentation
forms for oral administration may be in tablet or capsule form and may as necessary
contain conventional excipients such as binding agents, fillers, lubricants, glidants,
disintegrants and wetting agents.

Examples of binding agents include acacia, alginic acid, carboxymethyicellulose
calcium, carboxymethylcellulose sodium, dextrates, dextrin, dextrose, ethylcellulose,
gelatin, liquid glucose, guar gum, hydroxyethyl cellulose, hydroxypropyl cellulose,
hydroxypropyl methylcellulose, magnesium aluminium silicate, maltodextrin, methyl
cellulose, polymethacrylates, polyvinylpyrrolidone, pregelatinised starch, sodium alginate,
sarbitol, starch, syrup, tragacanth.

Examples of fillers include calcium carbonate, calcium phosphate, calcium
sulphate, carboxymethylceliulose calcium, carboxymethylcellulose sodiun, compressible

-8-
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sugur, confectioner’s sugar, dextrates, dextrin, dextrose, dibasic calcium phosphate
dihydrate, dibasic calcium phosphate, fructose, glyceryl palmitostearate, glycine,
hydrogenated vegetable oil-type 1, kaolin, lactose, maize starch, magnesium carbonate,
magnesium oxide, maltodextrin, mannitol, microcrystalline cellulose, polymethacryistes,
potassium chloride, powdered cellulose, pregelatinised starch, sodium chloride, sorbitol,
starch, sucrose, sugar spheres, talc, tribasic calcium phosphate, xylitol.

Examples of lubricants include calcium stearaie, glyceryl monostearate, glyceryl
palmitostearate, magnesium stearate, microcrystalline cellulose, sodium benzoate, sodium
chloride, sodium lauryl sulphate, stearic acid, sodium stearyl fumarate, talc, zinc stearate,

Examples of glidants include colloidal silicon dioxide, powdered cellulose,
magnesium trisilicate, silicon dioxide, talc.

Examples of disintegrants include alginic acid, carboxymethylcellulose calcium,
carboxymethylcellulose sodium, colloidal silicon dioxide, croscarmellose sodium,
crospovidone, guar gum, magnesium aluminium silicate, microcrystalline cellulose,
methyl cellulose, polyvinylpyrrolidone, polacrilin potassium, pregelatinised starch,
sodium alginate, sodium lauryl sulphate, sodium starch glycollate.

An example of a pharmaceutically acceptable wetting agent is sodium lauryl
sulphate.

As required the solid oral compositions may be prepared by conventional
methods of blending, filling or tabletting. Repeated blending operations may be used to
distribute the active agent throughout those compositions employing large quantities of
fillers. Such operations are of course conventional in the art. The tablets may be coated
according to methods well known in normal pharmaceutical practice,

Compositions may, if desired, be in the form of a pack accompanied by written
or printed instructions for use.

No adverse toxicological effects are expected for the compositions of the
invention in the above mentioned dosage ranges.
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Delayed release is achieved by coating single or bilayer tablets comprising 4mg or 8mg
of Compound (I) as pure free base (pfb) and 500, preferably, or 1000 or 1500mg of
metformin HC] with Eudragit L100-55, a gastric resistant polymer

The enteric coat consists of:

%w/w
Eudragit L30 D-55 (30% aqueous dispersion)  76.8
Triethyl Citrate 1.7

The semi-permeable membrane consists of:

Eudragit RS30D (30% aqueous dispersion)
Triethyl Citrate
Talc

This membrane is applied to a single or bilayer tablets each comprising 4mg or 8mg of
Compound (I) and 500, preferably, or 1000 or 1500mg of metformin HCI

A matrix tablet is formed by tabletting the following mixture as:

(a) a single layer tablet:

mg/ablet
Compound (I) 4 (pfb)
Metformin HCl 500
Budragit 1.100-55 150

Lactose monohydrate 50
Eudragit RS powderto 1000

(b) a bilayer tablet to provide sustained release of Compound I and immediate (i.c non-
modified) release of metformin HCl.

Layer A mg/tablet
Compound (I) 4 (pth)
-10-



10

15

20

25

30

35

WO 00728989

Eudragit L100-55 150
Lactose monohydrate 50
EBudragit RS powderto 500

Layer B mg/tablet
Metformin HCl 500
Polyvinyl pyrollidone 15
Magnesium stearate to 520

ple 4, Sustained Releas

PCT/EP99/08704

A matrix tablet is formed by tabletting the following mixture as:

(a) a single layer tablet:

mg/tablet
Compound (T) 4 (pfb)
Metformin HCI 500
Eudragit L100-55 74
Budragit RS powder 18.5
Colloidal Silicon dioxide 2.6
Magnesium stearate 325
Lactose monohydrate to 650
(b) a trilayer tablet:
LayerA mg/ablet
Compound (I) 4 (pfb)
Eudragit L100-55 74
Eudragit RS powder 18.5
Colloidal Silicon dioxide 0.6
Magnesium stearate 1.5
Lactose monohydrate to 150
LayerB mg/ablet
Metformin HC1 250
Budmgit L100-55 74
Budragit RS powderto 345
Layer C mg/tablet
Metformin HCl1 250
Polyvinyl pymolidone 7.5

Magnesium stearate to 260

-11-
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Example 5, Sustained Release by use of a disintegrating matrix tablet
A matrix tablet is formed by tablenting the following mixture as a single layer tablet:
mg/tablet
Compound (I) 4 (ptb)
Metformin HC] 500
Eudragit L100-55 74
Methocel K4M 18.5

Colloidal Silicon dioxide 2.6
Magnesium stearate 3.25
Lactose monohydrate to 650

Example 6

A matrix tablet is formed by tablenting the following mixture as single or bilayer tablet:
mg/tablet

Compound (T) 4 (pfd)

Metformin HCI 500

Anhydrous dibasic calcium phosphate 5.7

Carbopol 971P 225

Carbopol 974P 15

Tak 0.75

Lactose monohydrate to 650

le 7, Dela jti

A capsule containing multiple pellet cores is formed using the following mixture:
mg/capsule

Compound (T) 4 (pfb)

Metformin HCI 500

Microcrystalline cellulose to 650

Delayed release can be achicved by coating the pellet cores with Budragit L100-55, a
gastric resistant polymer as in example 1.

-12-
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EXAMPLES COMPRISING AN INSULIN SENSITISER AND AN INSULIN
RETA

Example ], Delayed Rejease Composition

Delayed release can be achieved by coating single or bilayer tablets comprising 4mg or
8mg of Compound (I) as pure free base (pfb) and 2.5, 10 or 20 mg of glibenclamide with
Eudragit 1.100-55, a gastric resistant polymer

The enteric coat consists of:
%owiw

Budregit L30 D-55 (30% agueous dispersion)  76.8
Triethyl Citrate 1.7
Talc Alphafil 500 15.5

e 2, Sustained Rel use of a i ingle

A matrix tablet is formed by tabletting the following mixture as a single layer
tablet:

mg/tablet

Compound (T) 8 (pfb)
glibenclamide 10
Eudragit L100-55 150

Lactose monohydrate 50
Eudragit RS powderto 500

xample 3

A matrix tablet is formed by tabletting the following mixture as a bilayer tablet to
provide sustained release of Compound I and immediate (j.e non-modified) release of
glibenclamide :

Layer A mg/ablet
Compound (T) 8 (pfb)
Eudragit L100-55 150

Lactose monohydrate 50
Eudmgit RS powderto: 500

Laycr B mg/tabiet
Glibenclamide 10
Polyvinylpyrrolidone 12.5
Sodium starch glycolate 10

-13-
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The semi-permeable membrane consists of:

Eudragit RS30D (30% aqueous dispersion)

Triethyl Citrate
Talc

PCT/EP99/08704

This membrane is applied to a single or muiti layer tablet each comprising 4mg or 8mg
Compound (I) (pfb) and 2.5, 10 (preferably) or 20mg Glibenclamide.

A matrix tablet is formed by tabletting the following mixture as:

(a) a single layer tablet:

Compound (T)
Glibenclamide
Eudragit L100-55
Eudragit RS powder

mg/tablet
8 (pfb)
10

74

18.5

Colloidal Silicon dioxide 0.6

Magnesium stearate

1.5

Lactose monohydrate to 150

(b) a bilayer tablet:

Layer A mg/tablet
Compound (T) 8 (pfb)
Eudragit L100-55 74
Budragit RS powder 18.5
Colloidal Silicon dioxide 0.6
Magnesium stearate 1.5
Lactose monohydrate to 150
Layer B mg/tablet
Glibenclamide 10
Eudragit L100-55 74
Eudragit RS powder 18.5

Y/
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Colloidal Silicon dioxide 0.6
Magnesium stearate 1.5
Lactose monohydrate to 150

A matrix tablet is formed by tabletting the following mixture as single or bilayer tablet:

Compound (I)

Glibenclamide

Anhydrous dibasic calcium phosphate
Carbopol 971P

Carbopol 974P
Talc

Lactose monohydrate to

7, Delayed Rel

PCT/EP9SN8T04

mg/tablet

35.7
22.5
7.5

0.75

150

A capsule containing multiple pellet cores is formed using the following mixture:

Compound (T)
Glibenclamide
Microcrystalline cellulose
Lactose monohydrate to

mg/capsule
8 (pfb)
10

1335
267

Delayed release can be achieved by coating the pellet cores with Eudragit L100-55, a
gastric resistant polymer as in example 1.

Delayed relcasc can be achieved by coating single or bilayer tablets comprising 4mg or
8mg of Compound (1) as pure free base (pfb) and 100mg acarbose with Eudragit L.100-55,

a gastric resistant polymer

The enteric coat consists of:

-15-
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Bowiw
Eudragit .30 D-55 (30% aqueous dispersion)  76.8
Triethyl Citrate 7.7
Talc Alphafil 500 15.5

2, Sustai Release by use of & matrix tablet

A matrix tablet is formed by tabletting the following mixture as:

(a) a single layer tablet:

mg/tablet
Compound (T) 8 (pfb)
Acarbose 100
Eudragit L.100-55 150

Lactose monohydmate 50
Budragit RS powderto 600

(b) a bilayer tablet to provide sustained release of Compound (I) and non modified (i.e
immediate) release of acarbose :

Laver A mg/tablet
Compound (I) 8 (pib)
Eudragit L100-55 150

Lactose monohydrate 50

Budragit RS powderto 500
Layer B mg/tablet
Acarbose 100
Microcrystalline cellulose 134
Starch 12.5

Colloidal silicon dioxide 1.25
Magnesium steanate to 250

The semi-permeable membrane consists of:

%w/iw
Eudragit RS30D (30% aqueous dispersion) 20
Triethyl Citrate 1
Talc 9

bt
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This membrane is applied to a single or multi layer tablets cach comprising 4mg or 8mg
Compound (I) (pfb) and 100mg Acarbose

ample 4, Sustained Re b f a Mi it ix tablet

A matrix tablet is formed by tabletting the following mixture as:

(a) a single layer tablet:

mg/tablet
Compound (T) 8 (pfb)
Acarbose 100
Eudragit L.100-55 74

Eudragit RS powder 18.5
Colloidal Silicon dioxide 1
Magnesium stearate 25
Lactose monohydrate to 250

(b) a bilayer tablet:

Layer A mg/tablet
Compound (I) 8 (pfb)
Eudragit L.100-55 74
Budragit RS powder 18.5
Colloidal Silicon dioxide 0.6
Magnesium stearate 1.5
Lactose monohydrate to 150
LayerB mg/tablet
Acarbose 100
Eudragit L100-55 74

Budragit RS powder 18.5
Colloidal Silicon dioxide 0.6
Magnesium stearate 1.5
Lactose monohydrate to 250

Compound (1) 8 (pfb)
Acarbose 100
Eudragit L100-55 74
Methocel K4M 18.5

-17- &\
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Colloidal Silicon dioxide 1
Magnesium stearate 2.5
Lactose monohydrate to 250

A matrix tablet is formed by tabletting the following mixture as a single or bilayer tablet:

mg/tablet

Compound (I) 8 (ptb)
Acarbose 100
Anhydrous dibasic calcium phosphate 35.7
Carbopol 971P 25
Carbopol 974P 7.5

Tale 0.75
Lactose monohydrate to 250

e

Eiple)l 2C18 RCICARE L.OT )
A capsule containing multiple pellet cores is formed using the following mixture:
mg/capsule
Compound (T) 8 (pfb)
Acarbose 100
Microcrystalline cellulose 1335
Lactose monohydrate to 267

Delayed release can be achieved by coating the pellet cores with Eudragit L100-55, a
gastric resistant polymer as in example 1.

-18- &\
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Claims:
1. A pharmaceutical composition, which composition comprises: an insulin

sensitiser and another antidiabetic agent and a pharmaceutically acceptabie carrier
therefor, wherein the composition is arranged to provide a modified release of at least one
of the insulin sensitiser and the other antidiabetic agent.

2. A modified release pharmaceutical composition, which composition comprises:
an insulin sensitiser, such as Compound (I), and another antidiabetic agent and a

pharmaceutically acceptable carrier therefor, wherein the carrier is arranged to provide a
modified release of at least one of the insulin sensitiser and the other antidiabetes agent.

3 A composition according to claim 1 or claim 2, wherein the release of both the
insulin sensitiser and the other antidiabetes agent is modified.

4, A composition according to any one of claims 1 to 3, wherein the modified release
is a delayed release.

3. A composition according to claim 4, wherein the composition is in the form of an
enteric tablet formulation.

6. A composition according to claim 5, wherein the enteric coated tablet is a single
layer tablet.

7. A composition according to claim 7, wherein the enteric coated tablet is a multi-
layer tabiet.

8. A composition according to any one of claims 5 to 7, wherein the tablet is coated
with a gastric resistant polymer.

9. A compesition acconding to claim 8, wherein the gastric resistant polymer is
selected from the list consisting of Budragit 1.100-55, methacrylates, cellulose acetate
phthalate, polyvinyl acetate phthalate, hydroxypropyl methylcellulose phtahlate, in
particular, Aquateric, Sureteric and HPMCP-HP-55S.

10. A composition according to any one of claims 1 to 3, wherein the modified release
is a sustained release.
-19-
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11. A composition according to any one of claims 1 to 3, wherein the sustained
release is provided by a sustained release matrix selected from disintegrating, non-
disintegrating and eroding matrices.

13. A composition according to claim 11, wherein the non disintegrating matrix tablet
formulation is provided by incorporating Eudragit RS, methacrylates, cellulose acetates,
hydroxypropyl methylcelluiose phthalate, Carbopol 971P or HPMCP-HP-55S into the
matrix.

14, A composition according to claim 11, wherein the disintegrating matrix tablet

formulation is provided by incorporating methacrylates, methylcellulose and Methocel
K4M into the matrix.

15. A composition according to any one of claims 1 to 14, wherein the insulin
sensitiser is 5-[4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyi}thiazolidine-2,4-dione,
5-[4-[2-(5-ethylpyridin-2-yl)ethoxy]benzyl] thiazolidine-2,4-dione (pioglitazone) or
{(+) -5-[[4-[(3,4-dihydro-6-hydroxy-2, 5, 7, 8-tetramethyl-2H-1-benzopyran-2-
yl)methoxy]phenyl]methyl]-2,4-thiazolidinedione (troglitazone);
or a derivative thereof.

16. A composition according to any one of claims 1 to 15, wherein the alpha
glucosidase inhibdtor is acarbose, emiglitate, miglitol or voglibose.

17. A composition according to any one of claims 1 to 15, wherein the bignanide is
metformin, buformin or phenformin.

18. A composition according to any one of claims 1 to 15, wherein the insulin
secretagogues is a sulphonylurea selected from glibenclamide, glipizide, gliclazide,
glimepiride, tolazamide, tolbutamide, acetohexamide, carbutamide, chlorpropamide,
glibornuride, gliquidone, glisentide, glisolamide, glisoxepide, glyclopyamide and
glycylamide, glipentide.

19. A compogition according to any one of claims 1 to 15, wherein the insulin
sccretagogue is repaglinide or nateglinide.

-20- D‘:‘\
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CONTROLLED RELEASE ORAL TABLET HAVING A UNITARY CORE

The present invention relates to controlled release
unit dose formulations containing an antihyperglycemic
drug. More gpecifically, the present invention relates to
an ocral dosage form comprising a biguanide such as
metformin or buformin or a pharmaceutically acceptable salt
thereof such as metformin hydrochloride or the metformin
salts described in United States Patent Nos. 3,957,853 and
4,080,472 which are incorporated herein by reference.

In the prior art, many techniques have been used to
provide controlled and extended-release pharmaceutical
dosage forms in order to maintain therapeutic serum levels
of medicaments and to minimize the effects of missed doses
of drugs caused by a lack of patient compliance.

In the prior art are extended release tablets which
have an osmotically active drug core surrounded by a
semipermeable membrane. These tablets function by allowing
a fluid such as gastric or intestinal fluid to permeate the
coating membrane and dissolve the active ingredient so it
can be released through a passageway in the coating
membrane or if the active ingredient is insoluble in the
permeating f£fluid, pushed through the passageway by an
expanding agent such as a hydrogel. Some representative
examples of these osmotic tablet systems can be found in
United States Patent Nos. 3,845,770, 3,916,899, 4,034,758,
4,077,407 and 4,783,337, United States Patent No.
3,952,741 teaches an osmotic device wherein the active
agent is released from a core surrounded by a semipermeable
membrane only after sufficient pressure has developed
within the membrane to burst or rupture the membrane at a
weak portion of the membrane.

The basic oamotic device described in the above cited
patents have been refined over time in an effort to provide
greater contrcl of the release of the active ingredient.
For example United States Patent Nos. 4,777,049 and
4,851,229 describe an osmotic dosage form comprising a
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semipermeable wall surrounding a core. The core contains
an active ingredient and a modulating agent wherein the
modulating agent causes the active ingredient to be
released through a passageway in the semipermeable membrane
in a pulsed manner. Further refinements have included
modifications to the semipermeable membrane surrounding the
active core such as varying the proportions of the
components that form the membrane, i.e United States Patent
Nos. 5,178,867, 4,587,117 and 4,522,625 or increasing the
number of coatings surrounding the active core, i.e
5,650,170 and 4,892,739,

Although vast amounts of research has been performed
on controlled or sustained release compositions and in
particular on osmotic dosage forms, very little research
has been performed in the area of controlled or sustained
release compositions that employ antihyperglycemic drugs.

The limited work on controlled or sustained release
formulations that employ antihyperglycemic drugs such as

met formin hydrochloride has been limited to the combination-

of the antihyperglycemic drug and an expanding or gelling
agent to control the release of the drug from the dosage
form. This limited research is exemplified by the
teachings of WO 96/08243 and by the GLUCOPHAGE® product
which is a commercially available product from Bristol-
Myers Squibb Co. containing metformin HCl.

It is reported in the 50th Edition of the Physicians’
Desk Reference, copyright 1996, p. 753, that food decreases
the extent and slightly delays the absorption of metformin
delivered by the GLUCOPHAGE® dosage form. This decrease is
shown by approximately a 40% lower peak concentration and
a 25% lower AUC in plasma and a 35 minute prolongation of
time to peak plasma concentration following administration
of a single GLUCOPHAGE® tablet containing 850 mg of
metformin HC1 with food compared to the similar tablet
administered under fasting conditions. .

It is an object of the present invention to provide a
controlled or sustained release formulatien for an
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antihyperglycemic drug wherein the biocavailability of the
drug is not decreased by the presence of food.

It is a further object of the present invention to
provide a controlled or sustained release formulation for
an antihyperglycemic drug that does not employ an exbanding
polymer.

It is also a further object of the present invention
to provide a controlled or sustained release formulation
for an antihyperglycemic drug that can provide continuous
and non-pulsating therapeutic levels of an
antihyperglycemic drug to an animal or human in need of
such treatment over a twelve hour to twenty-four hour
period.

It is an additional object of the present invention to
provide a controlled or sustained release formulation for
an antihyperglycemic drug that obtains peak plasma levels
approximately 8-12 hours after administration.

It is also an object of this invention to provide a
controlled or suastained release pharmaceutical tablet
having only a homogeneous osmotic core wherein the osmotic

core component may be made using ordinary tablet
compreasion techniques.

SUMMMARY OF THE INVENTION

The foregoing objectives are met by a controlled
release dosage form comprising:
(a) a core comprising:

(1) an antihyperglycemic drug;
(i1) optionally a binding agent; and
(i11) optionally an absorption enhancer;

{(b) a semipermeable membrane coating surrounding the core;

and

(c) at least one passageway in the semipermeable membrane.
The dosage form of the present invention can provide

therapeutic levels of the antihyperglycemic drug for twelve

to twenty-four hour periods and does not exhibit a decrease

in biocavailability if taken with food. 1In fact, a slight
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increase in the biocavailability of the antihypoglycemic
drug is observed when the controlled release dosage form of
the present invention is administered with food. In a
preferred embodiment, the dosage form will be administered
once a day, ideally with or after a meal and most
preferably with or after the evening meal, and provide
therapeutic levels of the drug throughout the day with peak
plasma levels being obtained between 8-12 hours after
administration.

BRIEF DESCRIPTION OF THE DRAWINGE
FIG. 1 is a graph which depicts the dissolution
profile in simulated intestinal fluid (pH 7.5 phosphate
buffer) and simulated gastric fluid (SGF) of the
formulation described in Example 1 as tested according to
the procedure described in United States Pharmacopeia
XXIII, Apparatus 2 @ 75 xrpm.

FIG. 2 is a graph which depicts the dissolution
profile in simulated intestinal fluid (pH 7.5 phosphate
buffer) and simulated gastric fluid (8GF}) of the
formulation described in Example 2 as tested according to
the procedure described in United States Pharmacopeia
XXYII, Apparatus 2 @ 75 rpm.

FIG. 3 is a graph which depicts the dissolution
profile in simulated intestinal fluid (pH 7.5 phosphate
buffer) and simulated gastric fluid (SGF) of the
formulation described in Example 3 as tested according to
the procedure described in United States Pharmacopeia
XXIII, Apparatus 2 @ 75 rpm.

FIG. 4 is a graph depicting the in vivo metformin
plasma profile of the formulation described in Example 1
and the in vivo metformin plasma profile of the
commercially available metformin HCl product GLUCOPHAGE®
under fasting conditiona.

FIG. 5 is a graph depicting the in vivo metformin
plasma profile of the formulation described in Example 2
and the in vivo metformin plasma profile of the
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commercially available metformin HCl product GLUCOPHAGE®
under fasting conditions.

FIG. 6 1s a graph depicting the in vivo metformin
plasma profile of the formulation deacribed in Example 2
and the in vivo metformin plasma profile of the
commercially available metformin HCl product GLUCOPHAGE®
under fed conditicns.

FIG. 7 is a graph depicting the in vivo metformin
plasma profile of the formulation described in Example 3
and the in wvivo metformin plasma profile of the
commercially available metformin HCl product GLUCOPHAGE®
under fed conditions {after breakfast).

FIG. 8 1is a graph depicting the in vivo metformin
plasma profile of the formulation deascribed in Example 3
and the in vivo metformin plasma profile of the
commercially available metformin HCl product GLUCOPHAGE®
under fed conditions (after dinner).

t DEBCRIPTION OF THE INYENTION

The term antihyperglycemic drugs as used in this
specification refers to druge that are useful in
controlling or managing noninsulin-dependent diabetes
mellitus (NIDDM). Preferably, the antihyperglycemic drug
is a biguanide such as metformin or buformin or a
pharmaceutically acceptable salt thereof such as metformin
hydrochloride.

The binding agent may be any conventionally known
pharmaceutically acceptable binder such as polyvinyl
pyrrolidone, hydroxypropyl cellulose, hydroxyethyl
cellulose, ethylcellulose, polymethacrylate, waxes and the
like. Mixtures of the aforementioned binding agents may
also be used. The preferred binding agents are water
soluble such as polyvinyl pyrrolidone having a weight
average molecular weight of 25,000 to 3,000,000. The
oinding agent comprises approximately about 0 to about 40%
of the total weight of the core and preferably about 3% to
about 15% of the total weight of the core.
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The core may optionally comprise an absorption
enhancer. The absorption enhancer can be any type of
absorption enhancer commonly known in the art such as a
fatty acid, a surfactant, a chelating agent, a bile salt or
mixtures thereof. Examples of some preferred abmorption
enhancers are fatty acids such as capric acid, oleic acid
and their monoglycerides, surfactants such as sodium lauryl
sulfate, sodium taurocholate and polysorbate 80, chelating
agents such as citric acid, phytic acid, ethylenediamine
tetraacetic acid (EDTA) and ethylene glyecol-bis(B-
aminoethyl ether)-N,N,N,N-tetraacetic acid (EGTA). The
core comprises approximately 0 to about 20% of the
absorption enhancer based on the total weight of the core
and most preferably about 2% to about 10% of the total
weight of the core.

The core of the present invention which comprises the
antihyperglycemic drug, the binder which preferably is a
pharmaceutically acceptable water soluble polymer and the
absorption enhancer is preferably formed by wet granulating
the core ingredients and compressing the granules with the
addition of a lubricant into a tablet on a rotary press.
The core may alsc be formed by dry granulating the core
ingredienta and compressing the granules with the addition
of a lubricant into tablets or by direct compression.

Other commonly known excipients may also be included
into the core such as lubricants, pigments or dyes.

The homogeneocus core is coated with a semipermeable
membrane, preferably a2 modified polymeric membrane to form
the controlled release tablet of the invention. The
semipermeable membrane is permeable to the passage of an
external fluid such as water and biological fluids and is
impermeable to the passage of the antihyperglycemic drug in
the core. Materials that are ugeful in forming the
semipermeable membrane are cellulose esters, cellulose
diesters, cellulose triesters, cellulose ethers, cellulose
ester-ether, cellulose acylate, cellulose diacylate,
cellulose triacylate, cellulose acetate, cellulose
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diacetate, cellulose triacetate, cellulose acetate
propionate, and cellulose acetate butyrate. Other suitable
polymers are described in United States Patent Nos.
3,845,770, 3,916,899, 4,008,719, 4,036,228 and 4,11210
which are incorporated herein by reference. The most
preferred semipermeable membrane material is cellulose
acetate comprising an acetyl content of 39.3 to 40.3%,
commercially available from Bastman Fine Chemicals.

In an alternative embodiment, the semipermeable
membrane can be formed from the above-described polymers
and a flux enhancing agent. The flux enha.'ncing agent
increases the volume of fluid imbibed into the core to
enable the dosage form to dispense substantially all of the
antihyperglycemic drug through the passageway and/or the
porous membrane. The flux enhancing agent can be a water
soluble material or an enteric material. Some examples of
the preferred materials that are useful as flux enhancers
are sodium chloride, potassium chloride, sucrose, scrbitol,
mannitcl, polyethylene glyccl (PEG), propylene glycol,
hydroxypropyl cellulose, hydroxypropyl methycellulose,
hydroxypropyl methycellulose phthalate, cellulose acetate
phthalate, polyvinyl alcohols, methacrylic acid copolymers
and mixtures thereof. The preferred flux enhancer is PEG
400.

The flux enhancer may aleo be a drug that is water
scluble such as metformin or its pharmaceutically
acceptable salts or a drug that is scluble under intestinal
conditions. If the flux enhancer is a drug, the present
dosage form has the added advantage of providing an
immediate release of the drug which is selected as the flux
enhancer.

The flux enhancing agent comprises approximately 0 to
about 40% of the total weight of the coating, most
preferably about 2% to about 20% of the total weight of the
coating. The flux enhancing agent dissolves or leaches
from the semipermeable membrane to form paths in the
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semipermeable membrane for the fluid to enter the core and
dissclve the active ingredient.

The semipermeable membrane may also be formed with
commonly known excipients such a plasticizer. Some
commonly known plasticizers include adipate, azelate,
enzoate, citrate, stearate, isoebucate, sebacate, triethyl
citrate, tri-n-butyl citrate, acetyl tri-n-butyl citrate,
citric acid esters, and those described in the
Encyclopedia of Polymer Science and Technology, Vol. 10
(1969), published by John Wiley & Sons. The preferred
plasticizers are triacetin, acetylated monoglyceride, grape
seed oil, olive oil, sesame oil, acetyltributylcitrate,
acetyltriethylcitrate, glycerin sorbitol, diethyloxalate,
diethylmalate, diethylfumarate, dibutylsesuccinate,
diethylmalonate, dioctylphthalate, dibutylsebacate,
triethylcitrate, tributylcitrate, glyceroltributyrate, and
the like. Depending on the particular plasticizer, amounts
of from 0 to about 25%, and preferably about 2% to about
15% of the plasticizer can be used based upon the total
weight of the coating.

As used herein the term passageway includes an
aperture, orifice, bore, hole, weaken area or an erocdible
element such as a gelatin plug that erodes to form an
osmotic passageway for the release of the antihyperglycemic
drug from the dosage form. A detailed description of the
passageway can be found in United States Patents such as
3,845,770, 3,916,889, 4,034,758, 4,077,407, 4,783,337 and
5,071,607.

Generally, the membrane coating around the core will
comprise from about 1% to about 5% and preferably about 2%
to about 3% based on the total weight of the core and
coating.

In an alternative embodiment, the dosage form of the
present invention may also comprise an effective amount of
the antihyperglycemic drug that is available for immediate
release. The effective amount of antihyperglycemic drug
for immediate release may be coated onto the semipermeable
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membrane of the dosage form or it may be incorporated into
the semipermeable membrane.

In a preferred embodiment the dosage form will have
the following composition:

Brelezxred Host Preferred

CORE;

drug 50-98% 75-95%

binderx c-40% 3-15%
absorption enhancer 0-20% 2-10%
COATING:

semipermeable polymer 50-99% 75-95%

flux enhancer 0-40% 2-20%
plasticizer 0-25% 2-15%

The dosage forms prepared according to the present
invention should exhibit the following dissolution profile
when teated in a USP type 2 apparatus at 75 rpms in 500 ml

of simulated intestinal fluid (pH 7.5 phosphate buffer) and
at 37°C:

Preferred Most Preferred

Time (hours)

2 0-25% 0-15%
4 10-45% 20-40%
8 30-90% 45-90%
12 NTL 50% NTL 60%
16 NTL 60% NTL 70%
20 NTL 70% NTL 80%

NTL = NOT LESS THAN

In the preparation of the tablets of the invention,
various conventional well known solvents may be used to
prepare the granules and apply the external coating to the
tablets of the invention. In addition, various diluents,
excipients, lubricants, dyes, pigments, dispersants etc.
which are diaclosed in Remington’s Pharmaceutical Sciences,
1995 Edition may be used to optimize the formulations of
the invention.

y OF
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A controlled release tablet containing 850 mg of

metformin HCl and having the following formula is prepared
as follows:

I Core

metformin HCl 90.54%
povidone!, USP 4.38%
sodium tribasic phosphate 4.58%
magnesium stearate 0.5 ¥

lapproximate molecular weight = 50,000; dynamic viscosity
(10%w/v Bolution at 20°C) = 5.5-8.5 m Pa 8.

(a) Granulation

The metformin HCl is delumped by passing it through a
40 mesh screen and collecting it in a clean, polyethylene-
lined container. The povidone, K-30, and sodium tribasic
phosphate are dissolved in purified water. The delumped
metformin HC1l is then added to a top-spray fluidized bed
granulator and granulated by spraying the binding solution
of povidone and sodium tribasic phosphate under the
following conditions: inlet air temperature of 50-70°C;
atomization air pressure of 1-3 bars; and spray rate of
10-100 ml/min,.

Once the binding solution is depleted, the granules
are dried in the granulator until the lose on drying is
lesas than 2%. The dried granules are passed through a
Comil equipped with the equivalent of an 18 mesh screen.

(b) Tableting

The magnesium stearate is passed through a 40 mesh
stainless steel screen and blended with the metformin HCl
granules for approximately five (5) minutes. After
blending, the granules are compressed on a rotary press
fitted with 15/32" round standard concave punches ({plain
lower punch, upper punch with an approximately 1 mm
indentation pin).

{¢) Seal Coating (opticmal)

543
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The core tablet ie seal coated with an Opadry material
or other suitable water-soluble material by first
dissolving the Opadry material, preferably Opadry Clear, in
purified water. The Opadry solution is then sprayed onto
the core tablet using a pan coater under the following
conditions: exhaust air temperature of 38-42°C;
atomization pregsure of 28-40 psi; and spay rate of 10-15
ml/min. The core tablet is coated with the Bsealing
solution until a theoretical coating level of approximately
2% is obtained.

II  Sustained Release Coating

cellulose acetate (398-10)2 85%
triacetin 5%
PEG 400 10%

lacetyl content 39.3 - 40.3%

{(d) Sustained Release Coating

The cellulose acetate is dissolved in acetone while
stirring with a homogenizer. The polyethylene glycol 400
and triacetin are added to the cellulose acetate solution
and stirred until a clear solution is obtained. The clear
coating solution is then sprayed onto the seal coated
tablets in a fluidized bed coater employing the following
conditions: product temperature of 16-22°C; atomization
pressure of approximately 3 bars; and spray rate of 120-
150 ml/min. The sBealed core tablet is coated until a
theoretical coating level of approximately 3% is obtained.

The resulting tablet is tested in simulated intestinal
fluid (pH 7.5) and simulated gastric fluid (SGF) according
to the procedure described in United States Pharmacopeia
XXIII, Apparatus 2 @ 75 rpm and found to have the following
release profile:

IIME (hours) % Relensed (EQF) S Releaped (PH7,.5)
2 9 12
4 27 32
8 62 82
12 82 100
11
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16 88 105
20 92 108

The release profile in pH 7.5 and SGF of the sustained
release product prepared in this Example is shown in Figure
1.

Figure 4 depicts the in vivo metformin plasma profile
of the sustained release product prepared in this Example.
Also shown in Figure 4 is the in vivo metformin plasma
profile of GLUCOPHAGE®, a commercially available
pharmaceutical product containing the drug metformin HCl.

EXANPLE 2
A controlled release tablet containing 850 mg of

metformin HCl and having the following formula is prepared
as follows:

I core

metformin HCl 88.555%
povidone’, USP 6.368%
sodium lauryl sulfate 4.577%
magnesium stearate 0.5 %

lapproximate molecular weight = 1,000,000, dynamic viscosity
(10%w/v solution at 20°C) = 300-700 m Pa =s.

12
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(a) Granulation

The metformin HCl1 and sodium lauryl sulfate are
delumped by passing them through a 40 mesh screen and
collecting them in a clean, polyethylene-lined container.
The povidone, K-90F, is dissolved in purified water. The
delumped metformin HCl and sodium lauryl sulfate are then
added to a top-spray fluidized bed granulator and
granulated by spraying with the binding solution of
povidone under the following conditions: inlet air
temperature of 50-70°C; atomlization air pressure of 1-3
bars; and spray rate of 10-100 ml/min.

Once the binding solution is depleted, the granules
are dried in the granulator until the loss on drying is
less than 2%. The dried granules are passed through a
Comil equipped with the equivalent of an 18 mesh screen.

(b) Tablating

The magnesium stearate is passed through a 40 mesh
stainless steel screen and blended with the metformin HCl
granules for approximately five (5) minutes. After
blending, the coated granules are compressed on a rotary
press fitted with 15/32" round standard concave punches
{plain lower punch, upper punch with an approximately 1 mm
indentation pin).

(c) Beal Coating (optional)

The core tablet is seal coated with an Opadry material
or other suitable water-soluble material by €£first
dissolving the Opadry material, preferably Opadry Clear in
purified water. The Opadry solution is then sprayed onto
the core tablet using a pan coater under the following
conditions: exhaust air temperature of 38-42°C;
atomization pressure of 28-40 psi; and spay rate of 10-15
ml/min. The core tablet is coated with the sealing
solution until a theoretical coating level of approximately
2% is obtained.

13
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II  Suptained Release Coating

cellulose acetate (398-10)° asy
triacetin 5%
PEG 400 10%

‘acetyl content 39.3 - 40.3%

(d) Sustainad Releasea Coating

The cellulose acetate is dissolved in acetone while
stirring with a homogenizer. The polyethylene glycol 400
and triacetin are added to the cellulose acetate solution
and stirred until a clear solution is obtainad. The clear
coating sclution is then sprayed onto the seal coated
tablets in a fluidized bed coater employing the following
conditions: product temperature of 16-22°C; atomization
pressure of approximately 3 bars; and spray rate of 120-
150 ml/min. The sealed core tablet is coated until a
theoretical coating level of approximately 3% is cbtained.

The resulting tablet is tested in simulated intestinal
fluid (pH 7.5) and simulated gastric fluid (SGF) according
to the procedure described in United States Pharmacopeia

XXIII, Apparatus 2 ® 75 rpm and found to have the following
release profile:

ZIME (hourse) % Releaped (5GF)  AReleaged (pE7,.3)
2 13 12
4 29 27
8 55 52
12 72 71
16 81 83
20 87 91

The release profile in pH 7.5 and SGF of the sustained
release product prepared in this Example is shown in Figure
2.

Figure 5 depicts the in vivo metformin plasma proflle
of the sustained release product prepared in this Example
under fasting conditions. Figure 5 also shows the in vivo
metformin plasma profile of the GLUCOPHAGE® product under
fasting conditions.

Figure 6 depicts the in vivo metformin plasma profile
of the sustained release product prepared in this Example

14
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under fed conditions. Figure 6 also shows the in vivo
metformin plasma profile of the GLUCOPHAGE® product under
fed conditiona.

Figures 5 and 6 clearly show that the dosage formas
prepared in accordance with the present invention exhibit
consistent biocavailability under both fed and £fasting
conditions while the GLUOPHAGE® product’s bioavailability
decreases in the presence of food.

EXAMPLE 3

A controlled release tablet containing 850 mg of
metformin HCl and having the pame formula as in Example 2
is prepared as described in Example 2 except that an
additional hole was drilled on the plain side of the coated
tablet. The additional hole had a diameter of
approximately 1 mm.

The resulting tablet is tested in simulated intestinal
fluid (pH 7.5) and simulated gastric fluid (SGF) according
to the procedure described in United States Pharmacopeia

XXIII, Apparatus 2 @ 75 rpm and found to have the following
release proflle:

IIME (hours) % Releaged (SQF) S Roleaged (pH 7.5)
2 13 14

4 27 28

8 50 63

12 67 84

16 84 95

20 97 102

The release profile in pH 7.5 and SGP of the sustained
release product prepared in this Example is shown in Figure
3.

Figure 7 depicts the in vivo metformin plasma profile
of the sustained release product prepared in this Example
when administered shortly after breakfast. Figure 7 also
shows the in vivo metformin plasma profile of the
GLUCOPHAGE?® product administered shortly after breakfast.

Figure 8 depicts the in vivo metformin plasma profile
of the sustained release product prepared in this Example
when administered shortly after dinoner. Figure B8 also

15
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shows the in vivo metformin plasma profile of the
GLUCOPHAGE® product administered shortly after dinner.

Table 1 is a summary of the bioavailability
comparision data, test/reference ratio, shown in Figures 4-
8 wherein the GLUCOPHAGE® product is the reference product
in a two way crossover biostudy with n = 6.

IABLE 1
Formula Figqure  Study AUC  Cpax  Imax
Ex. 1 4 Fasting 0.202 0.12 2.15
Ex. 2 5 Fasting 0.369 0.214 1.73
Ex. 2 6 Fed (bkft) 0.628 0.305 1.94
Ex, 3 7 Fed (bkft) 0.797 0.528 l.82
Ex. 3 8 Fed (dinner) 0.850 0.751 2.00

bkft = breakfast

The results reported in Table 1 and Figures 4-8 show
that dosage forms prepared in accordance with the present
invention exhibit an increase in the biocavailability of the
antihyperglycemic drug in the presence of food, especially
when taken with or shortly after the evening meal.

While certain preferred and alternative embodiments of
the invention have been set forth for purposes of
disclosing the invention, modifications to the disclosed
embodiments may occur to those who are skilled in the art.
Accordingly, the appended claims are intended to cover all
embodiments of the invention and modifications thereof
which do not depart from the spirit and scope of the
invention.
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We claim:
1. A controlled release pharmaceutical tablet comprising:
(a) a core comprising:
(i) an antihyperglycemic drug;

(ii) optionally a binding agent; and

(iii) optionally an absorption enhancer; and
(b) a semipermeable membrane coating covering said core;
and

(c) at least one passageway in the semipermeable membrane.

2. A controlled release pharmaceutical tablet as defined

in claim 1 wherein the antihyperglycemic drug is a
biguanide.

3. A controlled release pharmaceutical tablet as defined
in claim 2 wherein the antihyperglycemic drug is metformin
or a pharmaceutically acceptable salt thereof.

4. A controlled release pharmaceutical tablet as defined
in claim 2 wherein the antihyperglycemic drug is buformin
or a pharmaceutically acceptable salt thereof.

5. A controlled release pharmaceutical tablet as defined
in claim 1 wherein the binding agent is water soluble.

6. A controlled release pharmaceutical tablet as defined
in claim 1 wherein the water soluble binding agent is
polyvinyl pyrrolidone, hydroxypropyl cellulcse,
hydroxyethyl cellulose, waxes or mixtures thereof.

7. A controlled release pharmaceutical tablet as defined
in claim 6 wherein the water soluble binding agent is

polyvinyl pyrrolidone.

8. A controlled release pharmaceutical tablet as defined
in claim 1 wherein the absorption enhancer is selected from

17
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the group consisting of fatty acids, surfactants, chelating
agents, bile salts or mixtures thereof.

9. A controlled release pharmaceutical tablet as defined
in claim 1 wherein the absorption enhancer is a fatty acid
selected from the group coneisting of capric acid, oleic
acid or their monoglycerides.

10. A controlled release pharmaceutical tablet as defined
in claim 1 wherein the absorption enhancer is a surfactant
selected from the group conaisting of sodium lauryl
sulfate, sodium taurocholate and polysorbate B80.

11. A controlled release pharmaceutical tablet as defined
in claim 1 wherein the absorption enhancer is a chelating
agent selected from the group consisting of citric acid,
phytic acid, ethylene diamine tetraacetic acid and ethylene
glycol-bis (R-aminocethyl ether)-N,N,N,N-tetraacetic acid.

12. A controlled release pharmaceutical tablet as defined
in claim 1 wherein the .absorption enhancer is a bile salt.

13. A controlled release pharmaceutical tablet as defined
in claim 1 wherein the absorption enhancer is sodium lauryl
sulfate.

14. A controlled release pharmaceutical tablet as defined
in claim 1 wherein the semipermeable membrane around the
core is a water insoluble cellulose derivative.

15. A controlled release pharmaceutical tablet as defined
in claim 14 wherein the water insoluble cellulose

derivative in the membrane around the core is cellulose
acetate.

1a
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16. A controlled release pharmaceutical tablet as defined

in claim 1 wherein semipermeable membrane comprises a flux
enhancer.

17. A controlled release pharmaceutical tablet as defined
in claim 16 wherein the flux enhancer is sodium chloride,
potassium chloride, gucrose, sorbitol, mannicol,
polyethylene glycol, propylene glycol, hydroxypropyl
cellulose, hydroxypropyl methycellulose, hydroxypropyl
methycellulose phthalate, cellulose acetate phthalate,

polyvinyl alcohols, methacrylic acid copolymers or mixtures
thereof.

18. A controlled release pharmaceutical tablet as defined
in claim 17 wherein the flux enhancer 1s polyethylene

glycol with an average molecular weight between 380 and
420.

19. A controlled release pharmaceutical tablet as defined
in claim 1 wherein the semipermeable membrane comprises a
plasticizer.

20. A controlled release pharmaceutical tablet as defined
in claim 19 wherein the plasticizer is triacetin.

21. A controlled release pharmaceutical tablet as defined
in claim 1 wherein at least two passageways are formed in
the semipermeable membrane.

22. A controlled release pharmaceutical tablet as defined
in claim 1 wherein the peak plasma level is obtained 8-12
hours after administration.

23. A controlled release pharmaceutical tablet as defined
in claim 1 further comprising an effective amount of the
antihyperglycemic drug coated onto the semipermeable

membrane or mixed into the semipermeable membrane to
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provide an immediate release of an effective amount of the
antihyperglycemic drug.

24. A controlled release pharmaceutical tablet as defined
in claim 1 wherein the core comprises:

50~-98% of the drug;

0-40% of the binding agent; and

0-20% of the absorption enhancer; and the coating
comprises:

50~-99% of the polymer;

0-40% of the flux enhancer; and

0-25% of the plaasticizer.

25. A controlled release pharmaceutical tablet as defined
in claim 1 wherein the core comprises:

75-95% of the drug;

3-15% of the binding agent; and

2-10% of the absorption enhancer; and the coating
comprises:

75-95% of the polymer;

2-20% of the flux enhancer; and

2-15% of the plasticizer.

26. A controlled release pharmaceutical tablet as defined
in claim 1 that exhibits the following dissolution profile
when tested in a USP type 2 apparatus at 75 rpm in 900 ml
of simulated intestinal f£luid (pH 7.5 phosphate buffer) and
at 37°C:

after 2 hours 0-25% of the drug is released;

after 4 hours 10-45% of the drug is released:;

after 8 hours 30-90% of the drug is released;

after 12 hours not less than S0% of the drug is released;

after 16 hours not less than 60% of the drug is released;
and after 20 hours not leas than 70% of the drug is
released.
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27. A controlled release pharmaceutical tablet as defined
in claim 1 that exhibits the following dissolution profile
when tested in a USP type 2 apparatus at 75 rpm in 900 ml
of simulated intestinal fluid (pH 7.5 phosphate buffer) and
at 37°C:

after 2 hours 0-15% of the drug is released;

after 4 hours 20-40% of the drug is released;

after 8 hours 45-90% of the drug is released;

after 12 hours not less than 60% of the drug is released;
after 16 hours not less than 70% of the drug is released;
and after 20 hours not less than 80% of the drug is
released.

28. A controlled release pharmaceutical tablet as defined
in claim 1 that is administered with or shortly after the
evening meal.

29. A controlled ralease antihyperglycemic tablet
comprising:
(a) a core consisting essentially of:

(i) metformin or a pharmaceutically acceptable salt
thereof;

{ii) a water soluble binding agent; and

(i1i) an absorption enhancer; and
{b} a semipermeable membrane coating covering said core
comprising:

(i) cellulose acetate;

(il) a flux enhancer; and

(iii) a plasticizer; and
(c) at lesast one passageway in the semipermeable membrane.

30. A controlled release pharmaceutical tablet as defined

in claim 29 wherein the peak plasma level is obtained 8-12
hours after administration.
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[57) ABSTRACT

The present invention concerns pharmaceulical composi-
tions containing metformin as an active substance and a
hydrocolloid-forming agent 23 a relardant and optionmally
standard pharmaceutical auxiliary substances, the residual
moisture content in the pharmaceutical composition being
05-3% by weight. The invention also concerns a process for
producing pharmaceutical compositions containing met-
formin as an active substance and a hydmocolloxi-forming
agent as a refardant and optionally siandard pharmacoutical
auxiliary substances characterized in that the active sub-
stance and retarding agent or a portion thereof are granulated
with an aqueous solvent which can optionally contain a
binder and where appropriate the other portion of the
retardant or other standard pharmaceutical auxiliaries are
admixed with tho granulate which is then dried until the
residual moisture content is reduced to 0.5-3% by weighL
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PHARMACEUTICAL FREFARATION
CONTAINING METFORMIN AND A
PROCESS FOR PRODUCING IT

The invention concerns utical preparations
confeining metformin hydrochloride (also called metformin
in the following) as an active substance and a hydrocolloid-
forming agent as a retardant and a process for their produc-
tion.

It is known that metformin hydrochloride is a biguanide
dorivative (l,1-dimethylbiguanide monohydrochloride)
which has an oral antidisbetic action. Metformin delayed
release tablcts containing 850 mg metformin hydrochloride
per film tablct (Glucophage® retard) are on the markeL
Since melformin in conirast to other active substances
cannot be pressed in its pure form (the mass disiniegrates in
an unchanged form afler the compression) framework-
furming auxiliary substances such as polyvinylacelatc were
used in thesc high-dose delayed release tablels as a retarding
agent (Liphe, technical information Glucophage® Augusl
1991, “Bundesverhand der Pharmazeutischen Industrie
c.V.", publ. Role Listc 1993, Edition Cantor, Aulendorf
1993). The mechanism of action of such fmmework tablets
is based on the [act that the readily water-soluble metformin
diffuses out of the tablet independently of pH in the gas-
troinicsiinal tract whereas the tablet framework with the
coating is excreted largely u .

The disadvaniage of usiog such framewock-forming xux-
iliary substances such as polyvinylaceiate is, however, that
they have 10 be processed with organic solvents in particular
during the granulation process, the organic solvent baving to
be romoved apain as completely an posaible before the
granulate is processed further 10 compressed pharmaceutical
forms of administration and for exampie pressed into tablets.

The nbject of the invention was 1o provide an improved
pharmaccutical composition for the active substance met-
formin. In particular the form of adminisiration should
contain the active substance metformin with a highest pos-
sible content of aclive subsiance and a retardani, the retar-
dant causing a controlled release of the active substance. In
particular the new pharmaceutical composilion should pot
coniain framework formers which have 1o be processed with
organic solvents but should be composed on the basis of
subsiancos that can be processed aqueously. These pharma-
ceutical compositions should be readily or easily compress-
ible s0 that they are suitsble for the manmufacture of solid
pharmaceutical forms of adminisiration such as e.g. 1ablets,
dragées or comprimates for filling into capsules. In the case
of the manufacture of tsblets or other comprimates the
maximum 1otal weight should be about 1200-1300 mg in
order ot 1o jeopardize the therapeutic safety (patient
compliance) sinco larger oral forms of administration are
often not taken in the prescribed regularity.

Another ohject in the processing of the granulate for
these high-dose forms of administration espocially in the
manufaciure of tablets was 10 solve the problem of capping
caused by the active substance which i pariicularly pro-
nounced in the case of metformin in order to avoid losses of
yicld during the production and impairment of the pharma-
cewtical quality. Capping denotes the detachment of com-
presscd maess in layers from the marmfactured compact
during the pressing or shortly aflerwards (Schepky G. in:
Bruchbauson, F. von et al.; publ. Hagem Handbuch der
pharmazeutinchen Praxis, Volume 2, Molhodun, 5th ed.
=Springer Verlsg™, Berlin 1991). [o the case of melformin
and especinlly when high doses of active substance arc
present in the granulate it has turmed out (hat the tendency
for capping is particularly high during the productica of
fableis.

The canscs for these tablelting problems can be diveme
and complex. Capping can be caused by an inadequate
binding agent action, an inadequale or excessive moisture
content of the gramulate, unsuitable crystal forms, sirongly
sorophilic subsiances, excessive porosity, oxcessive propor-
tion of powder, excessive inlerparticulate binding between
the granulate particles and by unsuitsble gramlate forms.
Machine factors which can lead (o capping are an excessive
pressing force, badly applied or wom 1ools, excessive press-
ing mtes and poor deseration of the matrix (fixed preasure).
However, in the case of the aclive substance metformin it
has tumcd out that the usual measures are ot adequate to
satisfactorily control the capping of the tabletling mass. A
relatively high proportion of defective tablets was found
during tablei production and the tabletting had to be discon-
timred due to high reject rtes,

In the present case the object of the invention is achieved
by providing bigh-dosc pharmaceulical compasitions con-
{aining motformin which contain 2 hydrocolloid-forming
agent a5 a retardant and have a residusl moisture content in
the pharmacoutical composition of 0.5-3% by weight. These
pharmaceutical compositions can be advantageously manu-
factured using aquecus solvents so that organic solvents arc
no longer required. In addition these compositions are
surprisingly casy 1o compress. They are therefore particu-
Inry suitable for the mamufacture of solid pharmaceutical
forms of adminisiration such as c.g. tablets, dragées or
capsules and these can be mamufactured with the aid of
siandard procesaing machines on a technical scale and in a
good quality as well as in a high yield without large losscs
due to tho undesired capping. Accordingly & subject matier
of the invention is also a corresponding process for the
production of these solid forms of adminisiration in which
the appropriatc pharmaceutical compositions acconding o
the invention are used in the form of gramulates with a
residual moisture content of 0.5-3% by weight. The residual
moisture content is preferably 1-2.5% by weight in partica-
lar 1.5-2% by weight,

Surprisingly it was also found that in the casc of the
granulate accarding 1o the invention it was possible to omit
the addilion of tumectants which arc othcrwisc often nce-
essary 10 sct 8 constant residual moisture content until the
gramulate is compressed. This is particularly advantageous
because it minimizes the addition of auxiliary substances
and pharmaceutical compositions are obtained with a rels-
tively high content of active substance. In addition these
compositions have the advantage that they arc stable on
siorags for a period of two days or mare (startiog from the
production up to the use of the gramulate for tableiting) with
regard 1o the moisture contont before Lhey are compressed
without therc being a detectable disadvantageons change in
the composition, This is particularly advantageous since it
cnables several partial baiches of production lots of the
pharmaceutical compasition to be produced and these can
then be mixed as a mass ready to be pressed at a later time
in a common last process step and can be processed o solid
pbarmaceutical forms of administration.

In addition it suprisingly lurned out that the usc of a
hydrocolloid-forming sgent enabled for the firsi time the
known poor compressibilily of metformin to be brought
under control in a technically satisfactory manner. In addi-
tion the solution according (0 the invention enables the
desired retardation and compressibility to be cosured by the
selection of the hydrocollaid-forming agent as the retardant
and with a smitsble control of the production process
{(adhering to the critical residual moisture content of 0.5-3%
by weight in particular of 1-2.5% by weight and 1.5-2 by
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weight) although the propartion of the hydrocolloid-forming
agent in the formulation composition is unusually low. This
is even morc surprising since the active substance whose
waler absorbing capacity is very small (the pure active
subsiances only binds 0.04% by weight water at a relative
mointure contont of 909%) forms the major propertion of the
formulation (abowt 70-95% by weight).

The proportion by weight of the active subsiance in the
high-dose phammaceutical composition is in the range of at
least 70% by weight, preferably 80-95% by weight relative
10 the pharmaceutical composition. The active subsiance can
be weod in the form of acid addition salts of inorganic or
organic acids such ss c.g. hydrochloric ecid, formic acid,
acetic acid, malic acid, tartaric acid or furmaric acid. The
brydruchloride salt is preforably used.

The proportion of hydrocolloid-forming agent in the
pharmaceutical composition is up 1o 15% by weighl pref-
mg 4-10% by weight and especially about 6-8% by
weight.

Within the scnse of the invention the standard bydro-
philic gol forming agents are suifable as bydrocolloid-
forming agenis or as hydrophilic swelling substances such as
for oxample cellulose derivatives, dextrins, slarch,
carbohydrate-based polymers, natural or hydrophilic gums,
xanthancs, alginates, gelatin, polyacrylic acid, polyvinyl
sleohol or polyvinylpyrrolidone. In the case of the cellulose
derivatives the alkyl or hydroxyalkyl ccllulose derivalives
prefernbly come into consideration such as e.g. methyl
collulose, hydroxymotbyl cellulose, kydraxyethyl cellulose,
bydroxypropyl cellulose, mcihylhydroxycthyl cellulose,
methylhydraxypropyl cellulose or sodium carboxymethyl
cellnlose. In a prefemmed procedural variant of the invention
methylbydroxypropyl celluloss (MHPC) is used. The
bydrocolloid-forming agents can be used individually as
well as in mixtures of two or sevenl colloid-forming agents.
The atandard polymers saitable for pharmaceutical purpanes
with various degrees of substitution and/or different molecu-
lar weights corresponding 10 a differcm degree of viscosily
of th¢ aquenus solution can be uscd as suitable cellulosc-
based polymeric colloid-forming

The use of hydrocolloid-forming agents as retardants is
based on the property of the hydrocolloid-forming ageals to
swell and form a gel matrix when they are conlacted with a
release medium or digestive juices which erodes 1o release
the active subsiance. The interaction between the amount of
hydrocolloid-forming agent and the degree of viscosily
deicrmines the time course of the release. Thus for example
» high proportion (70-95% relative to the core weight of the
iablet) of polyvinyl alcobol of a lower ar average viscoaily
Jevel can for example retard riboflavin for several hours (M
ockel J. E., Lippold B. C., Pharm. Rescarch, 1993, 10,
1066-1070).

The compressed forms of administration that are pro-
duced using the pharmaceutical composition acconding to
the invention such as for example mectformin delayed-
releasc tablel coren can be additionally provided with a flim
vavclipe. The film eovelope can on (he one hand causo an
additional relardation by using thase film materials which
represent a film-forming agent which is usually suiteble for
thesc purposcs. On the other hand the film envelope used can
be & taste-neutralizing film-formimg agent to which dycs can
optionally be sdded. 1n addition it is also pomible o for
cxample use films (hat are resistant (0 gastric juice. The
proportion by weighi of the film eavelope relative to the final
tablet is in the usaal ange of 0.3-3.0% by weight preferably
of 0.8~12% by weight. Film formers such as for example
ethyl cellulose; poly(methylmethacrylate) derivalives
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(Eudragit®) and also soluble collulose derivatives such as
methylhydrozypropy] cellulose nnd cellulose derivatives for
forming films roaisiant to gasiric juice such as cellulose
acetate phthalate or methylbydroxypropyl cellulose phtha-
late come inlo consideration as film formers. Eihyl cellulose
is preferably used. The dissolulion of the aclive substance
can bo delayed by the film that is formed. Sofleaers, pore
formers and pigmcnis may be present in the film onvelope as
standand auxiliary subsiances.

The pharmaceutical composition according to the inven-
tion can also be used to produce compressed capsule filling
materisls. These comprimates or compacted granulates can
then be filled into commercial capsnles by means of suitable
devices. In comparison to the other standard capsule filling
materials containing metformin these compacted granulates
have the advantage with the same content of active sub-
stance and the same dosage that smaller capsules can be uned
dus 0 their smaller volume which can be more casily
swallowed by \he patient.

The pharmaccutical forms of adminisiration sccording to
the invention such as c.g. tablots contain—apart from the
active substance whose proportion in the form of sdminis-
tration can be in the range of 70-95% by weight (for
example 850 mg of the active substance is preferably vsed
in the case of rotarded tablets) and the retardant—preferably
2-10% by weight binder, up lo 2% by weight preferably
0.1-0.3% by woight flow regulating agent and up to 2% by
weight preferably 0.4-1.1% by weight lubricanl exch in
relation io the total weight of the material ready to be
tabletied or of the tablet core. The weight of a tablet cor is
usually between 200 and 1300 mg preferably in the mnpe of
less than 1200 mg especially of about 500-1000 mg. Flow
rcgulating agents which come into consideration for the
tablet according to the invention are standard agents such as
for example colloidal silicon dioxide. Talcum or siearic acid
ar alkali or alkaline earth salis thereof in particular magne-
sium stearate are for example suitable es lubricants.
Examples of binding agents that can be used are celluloac
derivativea especially alkyl and hydroxyalkyl celluloses in
particular methyl cellulose, hydroxymethyl cellulose,
hydroxyethyl cellulose, hydroxypropyl cellulose, methylhy-
droxycthyl cellulose, methylhydroxypropyl cellulose,
sodium carboxymethyl cellulose eic,, doxtrins, starches,
capecially soluble starches, other polymers based on carbo-
hyriraies such as o.g. galactomannans, oatural gums such as
gum arabic, Traganth, Sterculia, Acsciz and others,
xanthane, alginates, polyscrylic acid, polyvinyl alcobol and
polyvinylpymrolidons. Polyvinylpyrrolidone s preferably
used.

The pharmaccutical forms of sdminisiration according to
the invention such as ¢,g. tablots arc produced by dry mixing
the active substance, the retardant or a portion of the
retardant and optionally further auxilisry substances, wet-
gramulating with water or an agueous solution of a binder,
drying the material ready for tabletling to a desired residual
moisiure content and subsequently where appropriate the
remaining portion of the retardant or other pharmaceuticsl
auxiliary subsiances aro admixed with the granulate so that™ °
in the lasl process step a residnal moisture content of 0.5-3%
by weight is achicved in tho pharmacoutical compoaition.
The determination of the residual moisture content is carried
out by knovwn analytical methods of aquametry for cxample
by determining the water content with the aid of the Karl-
Fiacher reagent or other alteroative methods of determina-
tion. In the wel gramulation a portion of the active substance.,
the auxiliary substances uscd as well as the retardant may
also be present dissolved or suspended completely or par-
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tially in waler. Optionally it is also possible lo add organic
solvents that are miscible with water such a5 for cxample
aceione or lower alcohols such as methanol or ethanol.

It is expedient 10 adjust the residual moisture content
while drying in s fuid bed process in which the moist
granulate is dricd until the measured moisture content in the
outlet air has rcached (he value previously determined when
the residual moisturc content in the drying material was
calibrated. The composition produced in this manner is
subscquently processed in the usual manner to form phar-
maceutical forms of administration and for example pressed
into Labletx. The tablets can be coated with a film using the
siandard coaling processes. It was found that the residual
moiriure content of 0.5-3% by weight that was sot with the
zid of the hydrocolloid-forming agent ensures that the
material ready for lablctling can be compressed over the
vntire ranps of pressing forco required to produce largs
tablets withoul capping.

The aclive subsiance can be processed completely or
partially with the hydrocolloid-forming agent used for the
retardation to form a granulate or the hydracolloid-forming
agent is mixed completely with s granulate froe of
hydrocolloid-forming agent afier its production. Howevor,
an additional improvement in the tablet-forming proporties
is achieved when the hydrocolloid-forming agent or a por-
tion thereol is granulated with the active substance.

The tablet is coated by standard methods such as e.g, the
coating pan or fuid bed process.

‘The retarded Wablets acconding to the invention reloass
metformin in a controlled manner over a time period of
0.5-10 hours preferably over 4 hours (FIG. 1). Since dus to
the use of a hydrocolloid-forming agent large amounis of
additional auxiliary submtances and in particular no humec-
tants such as for example glycerol or sorbitol are necessary,
the maximum weight of the tablets is 1200 mg preferably
bolow 1000 mg.

It is intended 1o clucidate the invention in the following
by the procedural examples without limiting it thereto,

In the following examples 1-6 the residual moisture
content was adjusted 1o the range according to (he invention
before the pharmaccutical composition in the form of a mass
ready for pressing was pressed inlo tablets. In examples 7
and 8 the residual moisture content was sct 10 a value of less
then 0.5% by weight. In (hese two cases the tabletting had
to he terminated due to high losses cansed by capping.

EXAMPLE 1

tHydroculloid-forming agent: mothylhydroxypropyl cellu-
lose (MHPC). The MHPC comtent can be varied e.g. from
40-95 mg.

residual moisture: 2.1%

Mass ready for

Thblet prsaing
Comatiimenis [mg] (kg1 smio. picces]
Core:
metformin hydrochlorkle RS0.00 850.00
methylhydroxypropyl 60.00 60.00
ceftulose
polyviions 8.0 3800
magnesinm sioarte 5.00 5.00
com toial: 5L 953.00

10
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6
-continued
Mam romdy for
Thblat presing

Conslitnersta [£°11] [kg/} nun. picom)
Fim xvelope:_
methylhydroxypropyl 20.00 20,00
ethyl celluiose 1200 1200
Macrogol 400 400
tianfom dicxide 4,00 4.00

total: 40.00 4000
fllm tahiet total: 993.00 993,00

. Production

The production of gramulate for an amount of about 1
million tablets is carried out in five partial batches. For each
of the five partial batches 170 kg metformin hydrochloride
and 12 kg methylhydroxypropyl ccllulose wore dry mixed
together and wet-granulaled in a mixer with a2 10% aqueous
binder solution of polyvidone. Subscquently the granulato is
dried in a fluid bed gmmlator until it has an adequate
residual moisture content. The five partial batches are com-
bined and admixed with 5 kg magnesium sicarate. The mass
ready for presaing is tableited. The tablet cores are coated in
a coating pan with the film of the described composition.

1n the stated formulstion the residual moisture content is
adjusted to 2.1%. The llbhmng proceeds correspondingly
without problems iec. a capping of the manufactured tablet
mass cannot be detected.

EXAMPLE 2

Hydrocolloid-forming agent: hydroxyeibyl cellulose

Residual moisture: 2.0%

Maam rendy for
Thblet preming

Comtitomts [myl [kg/1 mio. pisces|
Core:

F'-Fﬂl- 00
h calinless T0.00
ﬁrﬁlﬁu,' 40,00 4000
magnesium geamia 500 5.00
com tohl: $65.00 9E5.00
Flim savelope:
mathrylkydrorypropyl 5 500
calinloss
Incines 500 5.00
ethyl calinlose 10.00 10.00
Macmogal im any
tianiom diexide A 300
eavelopo teml: 16.00 26.00
Blm tahlet total: 991.00 991.00

The granulate is produced and processed analogously o
examplo 1; the tabletting proceeds correspondingly without
problems.

®
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EXAMPLE 3

Hwdrocolloid-forming agent: sodium carbaxymethy] cel-
lulose

Residual moisture: 2.1%

Mam ready [or

Thblet presaing
Coastituents [ng] [kg/1 min. pioces]
Care:
oetformin ydmchlorids 850.00
sodimn cuboxy methyl 80.00
cxliulose
pulyvidone A5.00 as.m
magoesiom sisarets 3.00 5.00
core tolal: oT0.00
Filn eavelops:
methylidmxypropyl S.00 500
cxltulons
athyl callulme 10.00 10.00
Macrogol 400 400
ttanium dionids .00 3.0
exveiops total: 2.0 2200
Mo tablet total: :2.00 9000

The gramulaic is produced and processcd anslogously 1a
cxample 1; the tablefling procecds correspondingly without
poblems.

EXAMPLE 4

Hydrocolloid-forming agent: polyacrylic acid

Residual moisture: 2.8%

hinm ready for

‘Thblet preming
Coostituents [=gl {kg/1 mia. picces|
Core:
metformin 85000 850.00
polysarylic acid Q.00 60.00
mcthylhydroxypropyl 0.0 30.00
culluloss
ouagneiom sieambe 5.00 500
core iotal: 945.00 545.00
Film ﬂ:
merkylhydrozyprepyl 10.00 10.00
calluloss
ciby) calluius 10.00 1000
Macrogol o0 300
Iikspium dicxide 3,00 3.00
covelops total: 26.00 2600
fin mbist 1otal: 971.00 971.00

The granulate is produced and processed analogously to
examplo 1. As a varinnl methylhydroxypropyl cellulose in
this case sorves as a hinder. Tho tabletting proceeds corre-

spoudingly withoul probloms.
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EXAMPLE 5

Hydrocolloid-forming agent: hydroxypropyl cellulose
Residual moisture: 1.95%

Mass rndy for
Tablet pressing

Constiinents [mg] [keg/1 mio. piwees]

19  Com
metformin ydrchlorkds 85000 25000
hydmuypropy] celiuloss 50.00 #0.00
polyvidose 4000 4000
magnesiom sieamis 5.00 5.00

B comtol: 95500 55.00
Film exvelope:
paly( y a00* 6.00°
molbacryiste) dsparsion 30%
mlcum 130 120

20 anti-foaming agest ooy ooy
exvolopo toml; - kx4 1.7
bm tabiet total: 962710 SE1L.7R0

“Suaied quuntity refiers to the dry substance.
25

The granulate is produced and processed anslogously to
cxample 1. As a variant the hydrocolioid-forming agent
hydroxypropyl cellulose is in this caso not granulated simul-
tsncously but admixed dry with the completed graaulate.

EXAMPLE 6

Hydrocolloid-forming agont: methylhydroxypropyl celiu-
lose

Residual moisture: 2.0%

In the following cxampk an additional binder is com-

pletely omitted, the methylhydroxypropyl cellulose used
adopts the function of both binder and retardant.

n

kL

L] Mass resdly for
‘Thblet proming

Coustilucols [=g] [kg/1 mio. prloces]
Core:

pe matformin kydrochloride 850.00 45000
mathylhypdsaxypropyl 100.00 100.00
collakons
magoesium stvarsie 5.0 __ 500
e tolal: 955.00 955.00

. Film eavelope:
methyliydmxypropyl mmw 2000
cxlinkme
byl calluless 1200 1200
Mdacrogol 4.00 400

55
envelope total: 40.00 4000
filn tablet total: 995.00 993.00

Production
& The production of granulaw is carried out in five partial

batches. For cach of the five partial batches 170 kg met-
formin hydrochloride and 18 kg methylhydroxypropyl cel-
lulose are placed in a fluid bed granulator. 2 kg methythy-
droxypropyl cellulase is dissolved in 50 | water. The dry
& mixture is gragulated with the binder solution in & fuid bed
granulator and subscquently drisd. ‘The five partisl haiches
aro combinced and admixed with 5 kg magnesium sicacate.

gl

g2



e

5,955,106

9

The mass ready for pressing is tabletied. The tablet cores are
coaled in a coaling pan with the film of the described
compaition.
EXAMPLE 7
Hydrocolloid-forming agent: methylhydroxypropyl celln-
lose

Residual moisture: 0.49%
A moisture content of 0.49% was obtained with the

mixturc below. The tablotting had to be siopped due 1o high 10

Josson by capping.

g

Constituents

Core:

metformin hydrochloride
methylhydraxypropyl celioloss
polyvidons

magnouilen sleamie

fim covelope:

methylhydraxypropy! culinloss
cihyl celluloss

Macroge!
Glnsiug dioxide

eavelape total:
film tmblet total:

B2 [soEe B skl

LBXAMPLE 8
Hydrocolloid-forming agent: gelatin
Residual moisturc: 0.48%
A moisture of 0.4R% wan obtained with the mixture ~
below. The 1ableiting had 1o be siopped due (o high losses by
capping.

Constitnenis [m]
Cowa;
mctformin hydrochlovide 850.00
[nctose 000
gelatin 4000
uilicon dioxido, highly dispeosed 200
magoesinm steamie 150
care total: 964.50
fiim eavelope:
methylbydroxypropyl colinloss 1000
cthyl celluioss 9.00
dicthyl phtbalate 300
litanium diexide 300
envelope tolal: 2500
Olm lnblet total: @05

We claim:

1. Pharmaccutical composition comprising metformin as

10

2. Composition of claim 1, wherein at least 70% by
weight of the composilion i metformin.

3. Compoasition of claim 1, wherein about 4-15% by
weight of the composition is the hydrocolloid forming
retarding agent.

4. Composition of claim 1, wherein the retarding agent is
selected from the group consisting of cellulose derivatives,
dextrins, starches, carbohydrate polymers, natural gums,
xanthane, alginates, gelatin, polyscrylic acid, polyvinyl
alcohol and polyvinyl pyrrolidone.

§. Composition of claim 4, wherein the retarding agent is
a cellulose derfvative.

6. Composition of claim 5, wherein the cellulose deriva-
tive is an alkyl or hydroxyalkyl cellulose.

7. Composition of claim 6, wherein the cellulose deriva-
tive is selected from the group copsisting of methyl
cellulose, hydroxymethyl cellulose, bydroxyethyl cellulose,
bydroxypropyl cellulose, methylhydroxyethyl cellulose,
methylhydroxypropyl cellulose or sedium carboxymelbhyl
cellulose.

8. Composition of claim 1, further comprising about
3-5% by weighl of binder, up (o 2% by weight of flow
regulating agent and up to 2% by weight of lubricant.

9. Compasition of claim 1 in the form of a mblet or
capmule.

10. Pharmaceutical iablets or compacted product for fill-
ing into capsules comprising motformin as the active sub-
stance and a bydrocolloid-forming relarding agent, the tab-
lets having cores, wherein the cores or compacted product
have a residual moisture content of about 0.5-3% by weight.

11, Product of claim 10, wherein the product is a tablet
having & weight less than 1300 mg.

12. Process for producing & retarded metformin phlmn
35 ceutical composition which can be compressed, comprising

granulating meiformin and a hydrocolloid-forming retard-
ing agent with an squeous solvent lo form a granulated
product,

and drying the granulated product to a residual moisture

conteat of about 0.5 to 3% by weight.

13. Process of claim L2, including the funther siop of
admixing ferther retanding agent with the grapulated product
pricr to the drying step.

14. Process of claim 12, wherein the aqueous solvent used
in the granulation step contains a binder.

15. Process of claim 12, including the further atep of
compressing the dried granulated product imio tablets.

16. Process of claim 18, including the further step of
coating the tableis with a film envelope.

17. Process of claim 12, including the further steps of
compacting the dricd granulated product to form a com-
pacicd product, and fllling the compacted product into
capsules.

18. Procoss of claim 12, wherein the retarding agont is
methylhydroxypropyl cellulose.

19. Process of claim 12, wherein the product
further inciudes up to 2% by weight of lubricant, up 1o 2%

by weighl of fiow regulating agent and up 1o 5% by weight

the active substance and & hydrocolloid forming retarding 4o of binder.

agent, whercin the pharmaccutical composition has a
residual moisture content of about 0.5-3% by weight,

£
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Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
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