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®. comprobante de pago No. Lo Facha

® AnEXOS

Comprobante de pago de la tasa.

Paderes, si fuere el caso.

Pruebas de los fundamentos de la oposicion.

Documentos que acrediten e legitimo interes, st fuere ol caso.

Documento que acredita fa existenda Y representacion legal de las partes, ciando sean
personas juridicas.

NOMBRE: REINALDO PINILLA MORENO

C.C. 30425609 TP. 91563 CSJ

_- PRESENTACION PERSONAL

&n Bogotd, D.C. a .25?!!!!2.005 te press.-.t......ﬁ)........
on ia Noteria Décina, Cuva encasgacs es MARIA JUDIT PrRDO DIAZ
v N WA ELAA. ... 0T,

insirucciones para el iiyenciaminnio del presente formulari, ver reverso e esta pagina.
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Seiiora Jefe, : . ;’

DIVISION DE NUEVAS CREACIONES 3 ,o‘:

Superintendencia de Industria y Comercio

E. S. D.

Referencia + Expediente N° 04002774

Asunto ¢t Oposicién a Ia solicitud de patente de Invencidn titulada

“FORMULACION FARMACEUTICA QUE COMFRENDE
UN INHIBIDOR DE BOMBA DE PROTON Y

ANTIACIDOS.”.
Solicitante + ASTRAZENECA AB.
Opotitora '1PROCAPS S.A.

Publicada en la Gaceta de la Propiedad Industrial

N® 555 del31de7-tode 2005

Yo, REINALDQO PINILLA MORENO, abogado con tarjeta profesional N° 91563 del
consejo superior g¢ la judicatura, en mi condicion de apoderado de la socledad
PROCAPS S.A. conformada bajo las leyes de la Repuiblica de Colombia y domiciliada
en la ciudad de Barranquilla, Colombia, atentamente manifiesto que esmndo dentro
_del término de ley y por orden expresa de mi representada, presento oposicion a la
concesion del registro de la patente de Invencién drulada “FORMULACION
FARMACEUTICA QUE COMPRENDE UN INHIBIDOR DE BOMBA DE
PROTON Y ANTIACIDOS”, wlicitada por ASTRAZENECA AB., y pido a Usted
declarar fundada esta oposicion y en consecuencia negar el registo de la patente

solicitada.

Calle 119 AN®5399. Tel. (571)6 1334 18 - 6 13 33 74 - Fax. (571) 6 24 47 87
E-mail: negocdosoptimum-co.com - www.optimum-co.com
Bogotd Colombin
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1. INTERES PARA ACTUAR oo

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 mis adelante y de ser concedida
atentaria directamente a la comercializacién que pretende mi representada, en materia
de omeprazol en particular. 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.

2. FUNDAMENTOS DE HECHOS

2.1.La solicimd objeto de la presente fue presentada el 16 de enero de 2004,
reivindicando prioridad bajo las solicitudes EPO14018964 del 2001-07-16 y fue
publicada en Colombia, en la Gaceta de la Propiedad Industrial N° 555 del 31 de
agosto de 2005, pigina 404, N° publicacion 417, cuya publicacion internacional
corresponde a 1a WO03/007917 del 2003-01-30.

2.2.La solicitud colombiana 04-002774 objeto de la presente oposicion, se refiere a una
tablem de multiparticula que se desintegra en la boca y que contiene:
1) Un agente inhibidor de bomba de prowdn, en particular del tipo benzimidazole,

en forma de microgrinulos en capas de recubrimiento entérico que son recubiertos

Calle 119 AN*5399. Tel (571)6 1334 18 - 6 1333 74 - Fax. (571) 6 24 47 87
E-mall: negodos@optimun-co.cam - Were.optimum-oo.com
Bogotl Colombla
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con al menos un recubrimiento de barrera que proteja el recubrimiento entérico de
la disoluciéon y/o desintegracién durante ¢l transporte de los microgrinulos al w

intestino delgado; ii) Al menos un antidcido en forma de granulos, y; iil) Una o

mezcla de excipientes que comprenden al menos un agente desintegrador, un

agente diluyente y un lubricante. El documento ambién se refiere a un proceso

i
para la preparacion de dicha tableta segiin cualquiera de las reivindicaciones 1 a 32, .:,:,‘/
caructerizadas porque el inhibidor de bomba de protdn se prepara en forma de i .
microgrinulos con recubrimiento entérico que son recubiertos por rociado con una \.19":

~G

capa barrera y mezclados con los grinulos del antidcido y una mezcla del agente
desintegrador, el agente diluyente y un lubricante.

2.3. En primera instancia, se debe advertir que la reivindicacion 36 y 37 se refieren al
uso y al mérodo terapéutico respectivamente y segtin la legislacion, decision 486 de
la Comunidad Andina de Naciones, Ardculo 14.- “Los Palses Miembros otorgardn
patentes para las invenciones, sean de producto o de procedimiento (...)", los usos no estin
contemplados como patentables; y, Artdculo 20.- *"No serdn patentables (...) d)} los
métodos terapéuticas o quinirgicos para el tratamiento humano o animal, ast como los
métodas de diagnéstico aplicados a los seres humanos o a animales”. Solo serin
patentables los productos o procedimientos.

2.4.De otra parte el articulo 14 de la Decision 486 de la CAN consagra lo siguiente:
“Los paises miembros otorgamin patentes para las inwenciones, sean de producto o
procedimiento, en todos los campas de la tecnologia, siempre que sean nuevas, tengan nivel
inventivo y sean susceptibles de aplicacidn industrial®. Ast las cosas, las invenciones

objeto de patente deben ser nuevas y tener nivel inventivo. Bien, pues antes de la

Calle 119 AN®5399. Tel. (571)6 13 34 18 - 6 13 33 74 - Fax. {571) 6 24 47 87
E-mall: negocios@optimum-co.com - weww.optimum-co.com
Bogord Colombla
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fecha de prioridad de esm solicitud se encuentran los siguientes documentos que

afectan la novedad y el nivel inventivo de la presente solicitud:

e D1: WO9725066, 1997.07-17.
e D2:US6106861, 20000822
e D3: US6024981, 200002-15

2.5.Ahora bien, el documento D1, particularmente en el resumen y en la pigina 18,

lineas 19 a 28 y el ejemplo 1, que se refiere a una dosis oral que comprende un
acido inhibidor de bomba de protén y uno o mas agentes antidcidos. El inhibidor
de bomba de protén estd protegido por una capa de cubierta entérica y una sobre-
cubierta y un antidcido formado en grinulos. Segtin D1, el macerial de la capa de
sobrecubicrta es escogido de entre hidroxipropil celulosa, hidroxipropil
metilcelulosa y polivinil acetato entre otros. La sobrecubierts esrd disefiada segtn
este documento D1, para prevenir la aglomeraciéon y para proteger la capa de
cubierta entérica. La formulacién alli descrita puede ser en forma de multiples
unidades de dosificacién. Asi las cosas, es claro que este documento D1, revela una
misma propuesta como solucion que incluye una agente inhibidor de bomba de
protdn y al menos un antidcido en forma de grinulos. Por lo tanto, a los ojos de

este documento D1, la presente solicitud no es novedoso.

2.6.Por su parte, el documento D2, particularmente en el resumen, columna 1, lineas

35 a 60 y columna 2 lineas 30 a 31 en conjunto con ¢l ejemplo 1, revela una mblera
multi-particula de rapida desintegracidn en la boca en 40 segundos. E! ingrediente
activo estd cubierto con un agente de cublerm. Segin dicho documento D2, La
tablera s6lo contiene un agente soluble diluente @l como manimwl, sorbitol o

maltitol y la cubierta del agente activo comprende al menos un polimetacrilato y un

Calle 119 AN 5399, Tel (571)6 13 34 18 - 6 13 33 74 - Fux. (571) 6 24 47 87
E-mail: negocicsoptimum-co.com - www.optimurn-co.com
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polimero celulosa. También se describe que el agente de desintegracion es usado en
conjunto con polivinilpirrolidona. De acuerdo con el ejemplo 1 de dicha solicirud
D2, son usados saborizantes, endulzantes y lubricantes. Como se not, cualquier
persona versada en el arte puede deducir la conformacién de una mblem
multiparticula la cual comprende un inhibidor de bomba de protdn y un anti4cido
usando la informacién que dicta este documento D2, donde el inhibidor de bomba
de protn tiene una capa de separacién, una cubierta entérica y una sobre<cublerta
as51 como el antidcido presente en forma de grédnulos, pues la tablera del documento
D2, contiene un relleno, un desintegrador, sabor, endulzante y un lubricante y el
resultado es una formulacién que se desintegra en la boca al cabo de 40 segundos.
Por lo mnto, este documento objeto de oposicion a la luz del documento D2,

carece de altura o nivel inventivo.

2.7.El documento D3 segin el resumen y su descripcion, revela el uso de cubiertas de

ingredientes activos en tabletas las cuiles se disuelven ripidamente en la boca.
Segin este documento, se revela el uso del omeprazole en multiples formas de
dosificacién. Por lo tanto, una persona versada en la materia, al relacionar lo
referido en el documento D3 en conjunto con lo especificado en los documentos

D1 y D2 puede llegar a io pretendido en el presente documento objeto de
oposicion.

2.8.En consecuencia y de acuerdo a lo descrito anteriormente, se deriva que la solicitud

colombiana 04002774 no puede pretender un monopolio por patente toda vez
que lo que pretende no cumple con los tes requisitos necesarios para su

proteccidn.

2.9.Que por consiguiente, respecto a la solicitud pretendida se tiene que:

Calle 119 AN°5399. Tel. (S71)6 13 34 18 - 6§ 13 33 T4 - Fax (571) 6 24 47 87
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2.9.1. CARECE DE NOVEDAD: Segun la decisién 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 téenica comprenderd todo lo que
haya sido accesible al piblico por una descripeion escrita u omal, wutilizacisn,
comercializacién o cualquier otro medio antes de la fecha de presentacisn de la solicitud
de patente o, en su caso, de la prioridad reconocida.”. A la fecha de prioridad, 16 de
julio de 2001, ya era conocido, pues como se demostrd, era parte del arte
anterior con base en el documento D1, una tableta de rédpida disolucion que
incluye un agente Inhibidor de bomba de protén y al menos un antidcido en
forma de grinulos sobre ¢l cual busca proteccion en el capitulo reivindicatorio.

29.2. CARENCIA DE ALTURA INVENTIVA Segin la Decsion 486 de la
Comunidad Andina de Naciones, Articulo 18.- “Se considerard que una invencién
tiene nivel inventivo, si pava una persona del oficio normalmente versada en la materia
téenica correspondiente, esa invenciém no hubiese resultado obvia ni se hubiese derivado
de manera evidente del estado de la técnica.”. A la fecha de prioridad, 16 de julio de
2001, a partir de los documentos D1, D2, y D3 en combinacién, es posible
deducir la conformacién de una tableta multiparticula la cual comprende un
inhibidor de bomba de protdn y un antidcido segtn lo definido en las
reivindicaciones de la presente solicitud.

2.9.3. CARENCIA DE APLICACION INDUSTRIAL La Decision 486 de la CAN
consagra en su artculo 14 lo siguiente: “Los paises miembros otorgandn patentes
para las invenciones, sean de producto o procedimiento, en todos los campos de la
tecnologla, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de
aplicacién industrial”. La presente solicitud carece de aplicacién Industrial ya que

como se demostrd anteriormente, algunas cliusulas reclaman el uso y el

Calle 119 AN®5399. Tel. (571)6 13 34 18 - 6 13 33 74 -~ Fax (571) 6 24 47 87
E-mall: negoclos@optinum-co.coni - www.optinum-co.com
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método terapéutico y estos no son aplicables industrialmente porque primero
no se obriene un producto o proceso; y segundo no es reproducible o repetible
a escala industrial. Por lo mnto, el objeto de 1a presente invencién referido a los
usos y métodos terapéuticos, no cumplen con el requisito de la aplicacién

industrial.

2.10. 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 Palses Miembros otorgandn
patentes para las invenciones, sean de producto o de procedimiento, en todos los campas de la
teenologla, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacion
industrial.®>. La solicitud pretendida no cumple con los tres requisitos de
patentabilidad.

2.11. Por consiguiente, si se concede el registro solicitado se induciria al monopolio
de un producto que no cumple con los requisitos primordiales exigidos por la
mencionada Decision 486.

2.12. Por rodo lo anterior, atenamente solicitw a usted que se sirva declarar fundada
la presente oposicion y negar el registro Patente de invenciéon denominada
“FORMULACION FARMACEUTICA QUE COMPRENDE UN INHIBIDOR
DE BOMBA DE PROTON Y ANTIACIDOS”, soliciada por ASTRAZENECA
AR, solicitud Colombiana que aparecié publicada en la Gaceta de la Propiedad
Industrial N° 555.

3. PRUEBAS

Calle 119 AN*5399. Tel (571)6 1334 18 -6 1333 T4 - Fex (571) 6 24 47 87
E-maik: negoctos@optimum-co.oom - www.opttroum-co.com
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De conformidad con lo dispuesto por las normas vigentes, solicito a usted tener

como prueba en este asunto los siguientes:

e DI1: WO9725066, 1997.07-17.
e D2: US6106861, 200008-22
« D3:US6024981, 2000-02-15

4. FUNDAMENTO DE DERECHO

Fundamento esta observacidn en las normas legales siguientes: :

! l:l.' .

4.1. Numeral 1 del artdculo 586 del Cadigo de Comercio.

42. Artculo 42 de la Decisidn 486 de la Comisién del Acuerdo de Cartagena.

4.3. En las demis normas concordantes.

5. ANEXOS

Para los efectos correspondientes anexo al presente escrito los siguientes documentos:

e DI: WO9725066, 1997-07-17.

e D2: US6106861, 2000-08-22
s D3: US6024981, 20000215

Calle 119 AN®5399. Tel. (571) 61334 18 - 6 13 33 74 - Fax. (571) 6 24 47 B7
E-mall: negocios@optimumeco.com » www.optEnum-co.com
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6. NOTIFICACIONES
.0104’%
Para efectos de notificaciones que por dispéicidn del articulo 50 del Decreto o
. b
01 de 1984 debe hacer su Despacho, informo que mi representada y la suscrit '#go o
<
recibiremos notificaciones en la Secretaria de su Despacho o en mis oficings situadas g
en la Transversal 13+ Ne 11995, Of. 104 de esta ciudad de Bogort.
Sefior Superintendente, /
REmALDOPanAMEE‘EN'&"o‘&\ *—c_%
C.C. 80425.609 de Bogotk oo
a0
T.P.A. 91563 del C.S. de a ). ,.u'”":c,
S0t

PRESENTACION PERSONAL

En Bogoid, D.C. a . 2.A.N0V.2005...... 30 eesent.. ...
en Is Nc.oria Décirna, cuya encargada os MARIA JUDIT P2 RDO DIAZ
SR (€AY, TR T 1Y 7 W 1L Y%

Con cicia Mo, .BAYESEId :g
lm en ...W y i T gue- DOSY

& anterior doctmento ca deto y o b imacs d2 su puilo y 'ig

. } |
letra, En constancia se fima Lw
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PROCAPS PODER ESPECIAL

Yo, WALTER TANAKA TATEKAWA, mayor de edad y vecino de lo ciudad de
Baranquilla (Colombia), ideni cado como aparece al pie de mi firma, quien en
el presente documento g€ila en cdlidod de Representante Legal de Ia
sociedad PROCAPS $.A. socieddd legalmente constituida y domiciliada en la
ciudad de Bamanquilla (Cgidmbia), por el presente documenio otorgo a
REINALDO PINILLA MORENO, abogado fitulado, idenfificado como aparece al
pie de su fiima, con tarjeta profesional No. 91563 expedida por el Consejo
Superior de la Judicatura, poder especial, amplio y suficlente, para ,ﬁarﬁ\ulcr
oposiciones v observaciones a la solicitud de patente No. 04-002774, de tftulo:
“FORMULACION FARMACEUTICA QUE COMPRENDE UN INHIBIDOR DE BOMBA DE
PROTON Y ANTIACIDOS", publicada en la gaceta No..555 del 31 Agosto de
Nuesiro apoderado queda facultado, de manera expresa, para realizar todo
fipo de actos necesarios para llevar a cabo el trémite de la cposicién, -
incluyendo, sin fimitacién, preparar y presentar - solficitudes, —hacer- »
declaraciones, pagar tasas, contribuciones e impuestos,- recabar los ftulos ©
cerlificados. Asimismo quedan autorzados pora impugnar administrativa..y
judiciaimente todo lo que fuere resueltc en el expediente a que se hace,
expresa referencia en el presente poder, con todas las facultades gene;gles Y
especificas que fuera requerido para ella. ‘. -
De la misma manera, adem@s de las facultades que le confierg la naturaleza
del presente mandato, se encueniran facultados para reciblr, desistr, ‘trarisigir,
sustituir, y reasumir el presente poder, incoar acciones, interponer recursos y
demds facultades conferidas por la ley.

j rranquillo (Colombia)- _éflék 9 dqu'.dgl mes de ndv!'e'mbne
WALTER TANAKA TATEKAWA

C.C. N° 16.251.923 de Paimira
Representante Legal

. pf- s i
[ . .

Aceplo,

PP = BN e SR

REINALDO PINILLA MORENO
C.C. 80°'425.609 de Bogot§
T.P.A. 91563 delCS.de la J.

CALLE 80 No. T8B-201-A.A_ 50330+P.B.X.:(575) 3530783 - 3788000 - 3719000+ FAX: (575) 3533848 - 3558434 - 3533881 - 3532007
BARRANQUILLA - COLOMBIA » NIT.: 880.108.527-5
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03-824078 PROCAPS S.A. No.
Barranquilla, 22 de Sep/bre de 2,005 Hr:08:26:00 9567991
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cnmaﬂﬂ CAMARA DE COMERCTIO
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DEBARARNQUILA  CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL
O DE INSCRIPCTON DE DOCUMENTOS.
PROCAPS S.A. -v-—e---—m—mmmmmcmm—mm—cmmmmmmmmmmmmmmm e —

EL SUSCRITO SECRETARIO DE LA CAMARA DE COMERCIO DE BARRANQUILLA,
CERTIFICASA

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

t rgada en la Notaria Tercera de Barranquilla, ----------------------
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
"PROCAPS LIMITADA" .-~ --=~ == - e e mm———eem——=

CERTIFICA

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

ot rgada en la Notaria Tercera de Barranquilla, -----------c-cc-cccau--
inscrita en esta Camara de Comercio, el 23 de Julio de 1,979 baj
el No. 10,039 del libro respectivo, la sociedad antes mencionada

se transformo en sociledad anonima bajo la denominacion social de
*PRODUCTORA DE CAPSULAS DE GELATINA S.A." PROCAPS SB.A.",-----mmecu=-

CERTIFICA

Que por Escritura Publica Nro. 3810 del 31 de Dic/bre de 1,980,

t rgada en la Notaria Primera de Barranquilla, --------------—--------
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
se transformo en socliedad de responsabilidad limitada bajo al raz n
social de "PRODUCTORA DE CAPSULAS DE GELATINA LIMITADA "PROCAPS LI -
MITAD AT m=m - m e e e e e e e e e e m e m e = = ————

CERTIPFICA

Que por Escritura Publica Nro. 3755 del 10 de Nov/bre de 1,983,

ot rgada en la Notaria Unica de Soledad, @ @ ------=-ecmmcuccucacax
insecrita en esta Camara de Comercio, el 22 de Nov/bre de 1,983 baj
el No. 17,922 del libro respectivo, la sociedad antes mencionada

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

CERTIFICA
Que por Escritura Publica Nro. 3615 del 6 de Dic/bre de 1,996,

otorgada en la Notaria 2a. de Barranguilla ----------------------
inscrita en esta Camara de Comercio, el 20 de Dic/bre de 1,996 baj
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL

PROCCAPS S.A.

O~ DE INSCRIPCIUN DE DOCUMENTOS.

el No. 67,218 del libro respectivo, la sociedad antes menci nada
cambio de razon social, por la denominacion LABORATORIOS PROCAPS S.A

CERTIFICA

Que por Escritura Publica
ot rgada en la Notaria 2a. de Barr
en esta Camara de Comercio, el 23 de Enero de 1,997 bajo
el No. 67,704 del libro res
cambio de razon social, por

inscrita

Nro.

ctivo,

illa

CERTIFICA

3775 del 18 de Dic/bre de 1,996,

la sociedad antes menclonada
a denominacion PROCAPS S.A.

Que dicha sociedad ha sido reformada por las siguientes escrituras
y/o documentos privados:

Numero dd/aaaa Notaria No.Ins o Regq 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 S8oledad 15,533 9/ 8/1982
2,744 8/18/1983 Notaria Unica de Boledad 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 Barranguilla 36,101 3/16/1990
3,090 12/17/1991 Notaria 2a. de Barranguilla 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 Barranguilla 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 Barr illa 67,704 1/23/1997
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 Barranquilla 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 95,771 11/ 8/2001
1,730 7/29/2004 Notaria 2. de Barranquilla 112,999 8/26/2004
416 3/ 3/2005 Notaria 2. de Barranquilla 116,364 3/10/2005
1,613 7/28/2005 Notaria 2. de Barrangquilla 119,322 8/18/2005

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

se rige por las sigquientes disposiciones:
DENOMINACION O RAZON SOCIAL:
PROCAPS S.A.

— e Y AN NN AR S e e AN AR

M RS v A i A R AR G SR SR GG M Em M R Em MR R M S ED e Em Em R A R S G mm e Em S SR M e

Sigla: PROCAPS mmemmememmmeeeoee-
DOMICILIO PRINCIPAL: BARRANQUILLA --—---=-m=--=---mmcmmmm--mmm——m-
Nit No. 890,106,527 -5-==-r-=m-mmmmmmmmmmmmmmmmmemm———————————

MATRICULA MERCANTIL:

24,802
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CERTIFICA

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

CERTIFICA

DURACION: El termino de duracion de la sociedad se fijo hasta el
18 de Agosto del ano 2,073, -------—--------— - m————mo o

CERTIFICA

OBJETO SOCIAL: El objeto principal de la sociedad sera: a)-La fabri-
cacion de capsulas y otros productos similares a partir de materia-
les tales como gelatinas u otros de distinta naturaleza, que puedan
ser utilizados como envases o recipientes de productos y sustancias
quimicas, farmaceuticas y cosmeticas, para uso y consumo humano y
veterinario; b)-la investigacion, desarrollo y fabricacion de toda
clase de productos y sustancias quimicas, farmaceuticas y cosmeticas
para uso y consumo humano, animal y vegetal; c)-La compra y venta de
materias primas, insumos y productos intermedios necesarios para 1 s
procesos de fabricacion de sustanclas quimicas, farmaceuticas,alimen
ticias 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 hospitalari s
para la salud humana y animal. e)La compra,venta,exportacion y dis-
distribucion de dulces, confites, galletas y todo tipo
gol sinas o alimentos para el consumo humano. f£f) Actuar como re-
presentante o agente de personas naturales y juridicas, nacio-
naci nales { extranjeras en. la realizacion de operaciones o tran-
sacciones relacionadas con la industria farmaceutica y en especial
con cualguiera de las actividades descritas en los literales a),
b), c). d) y e) antee descritos; g) Prestar los servicios de
ases ria I consultoria en las areas administrativas, de mer-
cade , analisis clinico, asistencia tecnica, investigacion, costos y
roduccion, e rtaciones, importaciones, ventas, relacionadas con
iguales 0 gimilares actividades a las que constituyen el objeto de
PROCAPS S.A., asl como los de publicidad y promocion de product B8
guimicos, coemeticos y farmaceuticos para uso humano, animal o in-
ustrial; h)-Adquirir, operar, administrar y explotar, a cualquier
titulo, empresa o establecimientos dedicados a la investigacion, de-
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CERTIFICADO DE EXISTENCIA Y REPRERSENTACION LEGAL
O DE INSCRIPCIUN DE DOCUMENTUS.

PROCAPS S.A. ========= - mmmmm oo e C e

sarrollo, fabricacion o comercializacion de product s quimic s, far-
maceuticos, hospitalarios o cosmeticos. En desarrollo de su objet
principal, la sociedad podra tomar interes social como accionista,
goci ¢ fundador de empresags que tengan igual o similar objeto, com-
prar, vender, importar y exportar maquinarias, insumos y repuestos
requeridos ra el desarrollo de sus actividades; tomar dinero en
prestamo, financiar y garantizar las operaciones comerciales que ce-
lebre con terceros relativas a su objeto; celebrar y ejecutar tocdo
tipo de actos y contratos necesarios para desarrollar sus operacio-
nes; girar, aceptar, otorgar y protestar todo tipo de titulos valo-
reg e instrumentos negociables; c rar, vender y constitulr grava-
menes sobre bienes nuebles e inmuebles; designar representantes o
apoderados en el pais y en el exterior y, en general, realizar cual-
quier acto o negocio que sea necesario o conveniente para el desa-
rrollo de su objeto social y para la mejor proteccion de sus intere-
ses corporativos o la de sus socios. La sociedad podra garantizar
el cumplimiento de obligaciones adquiridas por terceros o por sus

B ci 8, para lo cual podra inclusive constituir gravamenes reales

8 bre sus bienes de cualquier naturaleza.--------=----r--coecceeono-

CERTIFICA

CAPITAL: Nro.Acciones Valor Accion
AUTORIZADO:
Skex¥++2 000,000,000.00 2,000,000.00 1,000.00
SUSCRITO:
Stwkidd] 220,000,000.00 1,220,000.00 1,000.00
PAGADO:
Gewawwxl 220,000,000.00 1,220,000.00 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
otrae: Autorizar cualquier acto o contrato cuya cuantia sea superior
al equivalente en pesos Colombianos a doscientos cincuenta mil dola-
res 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. Cuando se trate de operaciones en virtud de

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

La sociedad tendra un Presidente , quien ejercera la representa-
cion legal de la sociedad y tendra las siguientes atribu-
ciones entre otras: Ejecutar las decisiones de la Asamblea
General de Accionistas y de la Junta Directiva. Ejercer la Represen-
tacion Legal de la sociedad en todos los actos y contratos que se
requieran para el desarrollo del objeto social, de conformidad c n
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1 previsto en las leyes y en los presentes estatutos. Constituir
apoderados judiciales y extrajudiciales, recibir notificaciones,
abs lver interrogatorios de parte, confesar obligaciones de la

8 cledad, transigir, disistir y allanar a la sociedad en cualquier
asunto judicial. Aprobar y celebrar en nombre de la socleda todo
act o contrato cuya cuantia sea igual o inferior al equivalente
en pesos colombianos a dosclentos clncuenta mil dolares de los
Estados Unidos de America (US$250.000), liquidados a la tasa de
camblo representativa del mercado vigente el dia en que se surta

la transacion o celebracion del acto. Las demas funciones que le
¢ rrespondan 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, pudiendo ejercerla conjunta o
separadamente con el Presidente. El vicepresidente tendra las
siguentes facultades entre otras. Ejecutar dentro de su competencia
las decisiones de la Asamblea General de Accionistas, de la Junta
Directiva y del Presidente. Ejercer la representacion legal de la
sociedad en todos los actos y contratos e se requieran para el
desarrollo del objeto social, de conformidad con lo previsto en las
leyes y en los presentes estatutos. Constituir apoderados judiciales
g extrajudiciales, recibir notificaciones, absolver interrogatori s

e parte, confesar obligaciones de la sociedad, transigir, desistir
y allanar a la sociedad en cualquier asunto judicial. Aprobar y
celebrar en nombre de la sociedad todo acto o contrato cuya cuantia
sea igual o inferior al equivalente en pesos colombianos a cient
cincuenta mil dolares de los Estados Unidos de America (US$150.000),
liquidados a la tasa de cambio regresentativa del mercado vigente
el dia en que se surta la aprobacion o celebracion del acto, siempre
que no se trate de enajenar bienes inmuebles o cualquier otro activo
£ij de la sociedad, inclusive de naturaleza muebles, acciones,
cu tas o partes de interes inversiones y todo tipo de derechos
de la sociedad, o de constituir gravamenes sobre cualquiera de los
anteriores, facultades que radican exclusiva y privativamente en
cabeza del Presidente. Las demas funciones que le corresponda como
Repregentante legal por disposicion de la ley, de estos estatutos

e la Junta Directiva. 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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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL

O—DE—INSCRTPCTON-DE—DOCUMENTOS-
PROCAPS S.A., === === s oo oo oo o e oo e m

ell acreditar la ausencia del Erincipal. La sociedad tendra un (1)
Gerente General, con su respectivo Suplente, designados por la Junta
Directiva. El Suplente reemplazara al Gerente General, en sus faltas
temporales, absolutas o meramente accidentales, guien junto con el
gerente general, llevaran la representacion legal de la sociedad,
con identicas facultades, pudiendolas ejercer conjunta o separada-
mente con el Presidente y Vicepresidente, con identicas facultades
que el Gerente General y sin que sea necesario para ello acreditar
la ausencia del titular. El Gerente General tendra las siguientes
facultades entre otras: Ejercer la representacion legal de la s cie-
dad, en todos los actos y contratos que se requieran para el desa-
rrollo del objeto social, de conformidad con lo previsto en las
leyes y en los presentes estatutos. Aprobar y celebrar en nombre de
la socledad todo acto o contrato cuya cuvantia sea igual o inferior
al equivalente en pesos Colombianos a Cincuenta Mil dolares de los
Estados Unidos de America (US$50.000), liquidados a la tasa de
cambio representativa del mercado vigente el dia en que se surta la
aprobacion o celebracion del acto, siempre que no se trate de enaje-
nar a cualquier titulo bienes inmuebles o cualquier otro activo fijo
de la sociedad, inclusive de naturaleza mueble, acciones, cuotas o
g:stes de interes, inversiones y todo ti de derechos de la Bocie-
o de constituir gravamenes sobre cualquiera de las anteriores
faculgad:s que radican exclusiva y privativamente en cabeza del
Presidente. -----------mceme -

CERTIFICA

Que segun Acta No. 116 del 27 de Junio de 1,997, correspondiente
a la Asamblea de Accionistas en Barranquilla de la sociedad: ------
PROCAPS S.A. ———---—-- e e e e m e ==
cuya parte pertinente se inscribio en esta Camara de Comercio, el 15
de Agosto de 1,997 bajo el No. 70,838 del libro respectivo,

Yy 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. ~~---—---- e meccm e mccm e ssmmc e e m e m e mm e ——— - -
cuya parte pertinente se inscribio en esta Camara de Comercio, el 29
de Mayo de 2,000 bajo el No. 87,250 del libro respectivo, fueron
hechos los siguientes nombramientog: --------=-=--ccccmcccccccaaao--

JUNTA DIRECTIVA
Principales Suplentes
1. Minski Gontovnik Ruben Minskl Zilberblum Elliot
2. Minski Gontovnik Meyer Mingki Deitel Daniel
3. Minski Gontovnik Jose Minski Sharon

CERTIFICA

Que segun Acta No. 116 del 27 de Junlo de 1,997, correspondiente
a la Asamblea de Acclonistas en Barranquilla de la sociedad: ------
PROCAPS S.A, =—==-- s e e e e mmmmme -
cuya parte gertinente gse inscribio en esta Camara de Comercio, el 15
de Agosto de 1,997 bajo el No. 70,838 del libro respectivo, fueron
hechos los siguientes nombramientog: ---«-----cccmccmmcmcmccccreaam
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Cargo Nombre ] Identificacion
Presidente. Minski Gontovnik Ruben C.**¥4&7 463,982=
Suplente del Minski Minski Abraham C.¥¥ddk¥¥802, 575=

Presidente
Vicepresidente Minski Gontovnik Meyer C.hdk%+7 _461,324=
Suglente del Minekl Gontovnik Jose C.**d¥¥g 671,834=
vicepresidente

CERTIFICRSA

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. -r~——=me - == o mm e oo oo e e eme e
cuya parte pertinente se inscribio en esta Camara de Comercio, el 4
de Agosto de 1,999 bajo el No. 82,226 del libro respectivo, fueron
hechos los siguientes nombramientof: -------c-cccccmmmcmccccccca—a—-
Cargo Nombre Identificacion
Revisor Fiscal Ppal. Vargas Pertuz Ana Isabel C.*¥%¥*¥32 696, 645=

CERTIFICA

Que segun Acta No. 127 del 22 de Marzo de 2,000, correspondiente
a la Asamblea de Accionistas en Barranquilla de la sociedad: ------
PROCAPS S.A. ~----=--~emeemmmcr e e r e e e e mm—— =
cuya parte pertinente se inscribio en esta Camara de Comercio, el 29
de Maxo de 2,000 bajo el No. 87,250 del libro respectivo, fueron

hechos los siguientes nombramientog: ----------------mmmmmmcmmmmomm o
Cargo Nombre Identificacion
Suplente del Lozada Villareal Milena C.*%*%%32 748,111=

Revisor Fiscal.

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. —------- e e e

Cuya parte 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 nombramientop: -----wveeerea—cmrocm—c—cmmoo——-
Cargo Nombre Identificaci n
Gerente General. Uribe Ochoa Guillermo Luis C.*%#%%70,073,754=

CERTIFICA
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U DE INSCRIPCIUN DE DUCUMENTOS.

Que segun Acta No. 406 del 2 de Sep/bre de 2,004, correspondiente
a la Junta Directiva en Barranguilla de la sociedad: --------------
PROCAPS S.A. ~-----remmmcermm e ccc e e e e e e m ==
cuya parte pertinente se inscribio en esta Camara de Comercio, el 9
de Sep/bre de 2,004 bajo el No.113,263 del libro respectivo, fueron
hechos los siguientes nombramientog: --------=-cccmmmmmmmccccmma—a--

Cargo Nombre Identificacion
Suplente del Tanaka Walter C.w¥%436,251, 923
Gerente.

CERTIFICA

Que por escritura publica No. 2.608 del 5 de Octubre del 2.001, tor-
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 respecti—
vo, se 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 siguientes Apoderados
Generales, quienes tendran 1las funciones que a continuacion

ge indican en razon de su carge 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. B8.715.941, para que cada uno en forma independiente en nom-
bre y representacion de PROCAPS S.A., sBuscriba todas las declaraci -
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 o
cambiarias,en los ordenes Distrital, Departamental y Nacional. 2.-Se
confiere Poder Especial,amplio y suficlente,a los siguientes seno-
res que conforman el Grupo A y el Grupo B ra que conjuntamente sus
criban contratos de suministros de mercanclas y servicios con enti-
dades oficiales, hasta por la suma de US$800.000.00 (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 CASTILLO C.C. No. 41.660.-
293. BROPO B: WALTER TANAKA TATEKAWA C.C. No. 16.251.923, HENRY CARQO
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-
ciente a la 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 VILLALIBA, C.C. No. 19.113.210; para que cada uno
representen a PROCAPS S.A., ante todo tipo de autoridades adminis-
trativas y judiciales, en asuntoe de naturaleza camblaria 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,transigir,conciliar,recibir en nombre de la sociedad
desistir, sustituir y reasumir este mandato. Para la celebracion

de cualquier acuerdo conciliatorio o tramsaccional, judicial o ex-
trajudicial, cualquiera que sea su cuantia,los Apoderados deberan
aportar la autorizacion escrita del Representante Legal de la s cile-
dad. Los Apoderados podran presentar solicitudes de devolucion y/o
compensacion de impuestos y recibir los pagos por devoluciones de
impuestos, firmar, notificarse y realizar todo acto necesario para
cumplir con el mandato encomendado.----=rr~ccccmrcomcmmnee e ——————

CERTIFICHA

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.1.786
del libro respectivo, consta que RUBEN MINSKI GONTOVNIK, C.C. No.
7.463.982 de Barr illa, actuando como Presidente y Representante
Legal de la socie PROCAPS S.A, confiere poder especial, ampli
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 camblarias a que este obligada PROCAPS
S8.A, en el giro normal de sus negocios y operaciones sociales.--

CERTIFICA

Que segun Documento Privado del 13 de diciembre del 2.002, inscrit
en esta Camara de Comercio 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.N0.72.176.874, para que en
representacion de PROCAPS S.A., suscriba declaraciones, reportes y
cualquier tipo de documentos relacionados con tramites © registros
de Comercio Exterior ante el Ministerio de Comercio Exterior y/
cualquier entidad del Estado que haga sus veces. En consecuencia,

el Sr. MARLON TATIS PAREDES, podra suscribir en representacion de
PROCAPS S.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.------c-cecmccccccc e ce e mcec e e m e -

CERTIFICA
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Que segun documento privado del 10 de noviembre del 2004, inscrito
en esta Camara de Comercio el 1 de diciembre del 2.004, bajo el No.
2.753 del libro respectivo consta que RUBEN MINSNSKI GONTOVNIK, C.C.
7.463.982 de Barranquilla, actuando como Presidente y Representante
Legal de la sociedad PROCAPS S.A, confiere poder especial, amplio
y suficlente a ANTONIO VARELA DIAZ, C.C.No0.72.004.669 de Barran-
quilla, para que en nombre y representacion de la sociedad firme
las declaraciones cambiarias a que este obligada PROCAPS S.A., a
suscribrir en el giro normal de sus negocios y operaciones socia-
les. Por lo anterior, el senor ANTONIO VARELA DIAZ, queda facultado
para firmar las declaraciones comabiarias y demas documentos rela-
ci nados con las declaraciones, notificaciones, aportar y solicitar
las pruebas gue sean necesarias, desistir en general a realizar todo
acto necesario de tal forma que pueda cumplir con el mandato dado.-

CERTIPFICA

Que segun documento privado del 22 de Febrero de 2005, inscrito en
egsta Camara de Comercio el 28 de Marzo de 2.005, bajo el No. 2.820
del libro respectivo, consta que WALTER TANAKA TATEKAWA C.C. 16.251-
923 de Palmira, quien actua como representante legal de la sociedad
PROCAPS S8.A, otorga Poder Especial, Amplio y Suficiente al senor
MARLON TATIS PAREDES C.C. No. 72.176.874, para que en representaci n
de PROCAPS S.A., suscriba declaraciones aduaneras, reportes cual-
quier tipo de documentos relacionados con los tramites o registros
de comercio exterior ante la direccion de impuestos y aduanas naci -
nales y/o cualquier entidad que haga sus veces, y para que responda
todo tipo de requerimientos y/o solicitudes de informacion de las
agtoridades aduaneras en los ordenes distrital, departamental y na-
el mal.------emm e e e -

CERTIFICA

Que por Escritura Publica No.1.613 del 28 de Junio del 2.005, ot r-
gada en la Notaria Segunda de Barranquilla, inscrita en esta Camara
e Comercio el 18 de agosto del 2.005 bajo el No.2.913 del libro
respectivg, consta que RUBEN MINSKI GONTQVNIK, C.C.No0.7.463,928, en
su ¢ ndicion de Presidente y Representante Legal de la socledad
PROCAPS S.A., confiere poder especial amplio y suficiente a los
siguientes senores que conforman el Grupo A y el Grupo B, ra que
conjuntamente suscriban contratos de suministro de mercancias y
Bervicios con entidades oficiales, hasta por la suma de OCHOCIENTOS
MIL DOLARES DE LOS ESTADOS DE AMERICA (US$800.000), liquidados a la
tasa representativa del mercado vigente en el dia que se realice la
regpectiva transaccion. GRUPO A: MIRIAM RODRIGUEZ DIAZ, C.C.No.
41.473.569. GRUPO B: NELSON SUAREZ CHAVEZ, C.C.N0.79.417.971.------

CERTIFICA
Que en esta Camara de Comercio no aparecen inscrigciones posteri res

de documentos referentes a reforma, disolucion, liguidacion o nom-
bramientos de representantes legales de la expresada sociedad.------
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ORAL PHARMACEUTICAL DOSAGE FORMS COMPRISING A PROTON PUMP
INHIBITOR AND AN ANTACID AGENT OR ALGINATE

Bield of the i .
..
The present invention is related to new aral pharmaceutical preparations especially for use
in the prevention and treatment of dyspeptic symptoms like upper abdominal
pain/discomfort and heartburn. The present preparations comprise a combination of
different gastric acid suppressing sgents, such as an acid susceptible praton purnp inhibitor
and antacid agent(s) and /or an alginate in a new fixed unit dosage form, especially a
tableted dosage form. Farthermore, the present invention refers to a method far the
manufacture of such preparations and the use of such preparations in medicine, especially in
the treatment of dyspeptic symmoms,

Back { of the inventi

Dyspepsis is 1 common disorders and patients are secing bath gastroenterologists and
general practicians becanse of it. Heartburn is a symptom of dyspepaia, and it is estimated
that 44% of Americans have hesrtbumn at least monthly and somne has to contact a doctor
sbout the problem, but cnly around 25 % of the patients are seeing the doctor because of
their dyspepsia probiem. Symtoms associated with dyspepsia symtom sre for instance upper
abdominal pain/discomform and hearthom, indigestion, sonr stiomach, heartburn and other
gastrointestina] disorders incinding gastro oesophageal refiux. The wide diversity of
symptoms and disease severity produced by gastro ocsophageal refinx has led to the need
for more individualized treatment strategies.

Therapeutic agents effective in the treatment of dyspepsia include gastric acid suppressing
agents, such as H receptor antagonists, proton pumy inhibitors, other agents of interest are
sntacids/alginates and prokinetic agents, These agents can be distinguished by their
mechanisms of action, safety profile, pharmacokinetics and indications.

s
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WO 950017080 describes 2 composition for use in the treatment of far instance heartbum,
the composition comprises a Hy receptor antagonist, such as famotidine, and an alginate

Antacid agents and alginates may be used alone in the treatment of heartburn. They have a
short duration of action but are seen as inexpensive and safe. Antacid agents work locally
through a neutralisation of gastric acid. Alginates further give some mechanical protection
against reflux or gastric acid into the oesophagasus. The main advantages of antacid agents
and alginates are, that they provide fast relief of symtoms, The main disadvantage of antacid
agents and alginates is that, dosing has to be repeated frequently to keep the patients free of
symtoms, further that antacids in many cases do not provide symtom resolution, i.c.
complete relief of symtoms.

H3 receptor antagonists are widely prescribed for reducing gastric acid secretion
systemmically. Proton pump inhibitors, such as omeprazole, are rapidly taking share from Ha
receptor antagonists. Omeprazole is known to offer significant gain over Ha receptor
antagonists in terms of symptom resolution, healing and prevention of relapse, Proton pump
inhibitors provide symtom resolution, but normally not immediately.

Proton pump inhibitors have in clinical studies been praven to be very effective in providing
symtom resolution (usually within 24 - 48 hours) in patients with dyspepsia associated with
gastric ulcers, duodenal ulcers, reflux oesophagitis and gassro oesophageal reflux without
oesophagitis. It is for instance established that omeprazole is superior to Ha receptor
antagonists regarding healing of gastroduodenal and cesophageal lesions as well as
providing dyspeptic symtom resolution in these conditions, See Eriksson S., Buro Journ of
Gastoenterology & Hepatology 1995, 7 : 465.

EP 338861 describes a solid pharmaceutical preparation of an antacid and excipients. It is
proposed to use this preparation in combination with a proton pump inhibitor or any other



WO 9725066 PCT/SEN173?

substance inhibit gastric acid secretion. There is no suggestion to combine these substances
in onc fixed unit dosage form.

US 5 244 670 describes an ingestible pharmacentical composition comprising a substance
selected from the group consisting of antacid agents, acid secretion prevention agents,
bismuth-containing agents, and mixteres thereaf, and the excipient 3-1-menthoxy propane
1,2-diol. There are no specific srrangements discussed in neither of these references, to
solve the problem with one of the component being an acid susceptible proton pump
inhibitor,

A combination therapy of a proton pump inhibitor and an antacid or an alginate would
provide immediate symtom relief, provided by the lacal effect of the antacid agent or the
alginate, combined with a long-lasting symtom resolution provided by the syswemically
acting proton pump inhibitor. Such a combination would be ideal for “on-dernand treatment
“ of dyspepsia as well as for symtom resolution. The combination therapy comprising an
acid suppressing agent, for instance a proton pomp inhibitor, together with an antacid agent
or an alginate could also be an alternative to each of them scparately in case of failure.

It is well known that paticnt compliance is a main factor in receiving good results in medical
trestments. Administration of two or even more different tablets to the patient is not
convenient or satisfactory to achieve the most optimal results. The present invention now
provides new oral dosage forms comprising two or mare active substances combined in one
fixed unit dosage form, preferably a tablet.

Some gastric acid suppressing agents, such as proton pamp inhibitars, are susceptible to
degradation/transformation in acid reacting and neutra) media. In respect of the stability
praperties, it is obvious that the one of the active substances being a proton pump mhibitor
must be protected from contact with acidic gastric juice by an eateric coating layer. There
sre different enteric costing layered preparations of proton pump inhibitors described in the

1B 2
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prior art, see for example US-A 4,786,505 (AB Hiisslc) describing a preparation comprising
omeprazole.

There are problemu to produce a fixed unit dosage form comprising & rather high amount of
active substance. Different active substances in the same preparation give further problems.
Preparation of a multiple unit tableted dosage farm arises specific problems when enteric
coating layered pellets comprising an acid susceptible proton pump inhibitor as active
substance are compressed into tablets. If the enteric coating layer does not withstand the
compression of the pellets into a tablet the susceptible active substance will be destroyed
upon administration by penctrating acidic gastric juice, i.c. the acid resistance of the enteric
coating layer of the pellets will not be sofficient in the tablet after compression.

g ¢ the inventi

The present inveation provides orsl, fixed unit dosage forms, i.e. multiple unit tableted
dosage forms, layered formalations comprising an enteric coating layered tabiet core,
muliilayered tablets or a sachet filled with more than one pharmacentically active
compound. The active compouonds present in the dosage form are preferably an acid
susceptible proton pump inhibitor and antacid agents. Altematively, in some of the
formulations the antacid apents may be replaced by an alginate. These new dosage forms
will simplify the regimen and improve the patient compliance.

Brief deacrintion of the Fi

Fig. 1 illustrates a cross-section of a multiple unit tableted dosage form comprising an
acid susceptible proton pump inhibitor in the form of enteric coating layered pellets (1) in
admixture with antacid agent(s) and pharmaceutical excipients(2). Optionally, the tablet is
covered by a filmcoating layer, i.c. tablet coat (7).
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Fig. 2 illustrates a cross-section of a tablet with two separate layers, one of which
comprising enteric coating layered pellets of an acid susceptible proton pump inhibitor (1) in
admixtare with excipients (3) and the other layer comprising a mixture of pharmaceutical
excipients and an antacid apent(s) or an alginate (2). Optionally the layers are scparated by
an mnti-tacking layer. Further the tablet is optionally covered by a filmcoating layer (7).

Fig. 3 illustrates a cross-section of a tablet comprising a mixture of pharmaceutical
excipients and an acid susceptible proton pump inhibitor in the tablet core (5) surrounded by
of an enteric coating layer (8) optionally with a separating Iayer applied in bezween the
tablet core and the enteric coating layer and upon the enteric coating layer a layer of the
antacid agent(s) in admixture with pharmaceutical excipients 6). Optionally, the tablet is
covered by a filmcoating layer (7).

Detailed description of the inveati

One object of the invention is to provide an oral, multiple unit tableted dosage form
compriging an acid susceptibie proton pump inhibitor in the form of individually entezic
coating layered units together with one or more antacid agents in the form of & powder or
granules compressed into a tablet. The enteric coating layer(s) covering the individual units
of the acid susceptible proton pemp inhibitor has properties such that the compression of
the units ineo a tablet does not significantly affect the acid resismnce of the individually
eateric coating layered units. Furthermore, the multiple mnit tableted dosage form provides a
good stability to the active substances during long-term storage.

A further object of the invention is to provide a multiple unit tableted dosage form, which is
divisible and easy to handle. Such a multiple unit tableted dosage form comprising enteric
coating lsyered pellets of s proton pump inhibitor and antacid agent(s) also may be
dispersed in a slightly acidic aqueous liquid end can be given to patients with swallowing
disorders and in pediatrics. Such a suspension of dispersed units/pellets of appropriste size
can be used for oral administration and also for feeding through a naso-gastric tube.
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Another object of the invention is to provide a tablet preparation comprising a proton pump
inhibitor in admixture with tablet excipients in a tablet core sand a separate layer surrounding
the tablet core, which layer comprises one or more antacid agent(s) in admixture with
pharmacentica) excipieats compressed onto the tablet core. The tablet core is enteric
coating layered before the surrounding layer comprising the antacid agents is applied.
Optionally a separating layer is applied on the tablet core befare the care is enteric coating
layered

Alternatively, the prepared tablet is sectioned in separate layers, each one comprising
different active substances. One of the layers comprises the proton pump inhibitor in the
form of enteric coating layered pellets in admixture with pharmaceatical excipients and the
other Iayer(s) comprises(-¢) the antacid agent(s)/alginate, respectively in admixture with
pharmaceutical excipients. Optionally the two leyers are separated by a separating layer to
prevent tacking between the two layers.

The new fixed unit dosage forms comprise as active substances one gastric acid suppressing
agent, such as an acid susceptible proton pump inhibitor, and antacid agent(s)/alginate.
Alternatively, the proton pumyp inhibitor in the form of enteric coating layered pellets may
be mixed with an alginate and optionally phanmaceutical excipients to be administred in a
sachet intended for oral administration after dispersion in & sligthly acidic aqneous solation.
The new fixed dosage form is preferably in the form of a multiple unit tableted dosage form
contsining enteric coating layered units comprising the active substance being an acid
susceptible proton pump inhibitar and granules comprising the other active substance(s), i.c.
the antacid agent(s) as shown in Fig. 1.

The antacid agent(s) may preferably be formulated in preparations intended for instant
rcicase. Altematively, the components may be formulsted in an effervescent formulation.

The different therapeutically active components used in the dosage forms are defined below.
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Active substances

The gastric acid suppressing agent is preferably an acid susceptible proton pump inhibitor.
s Such proton pump inhibitors are for example compounds of the general forrmula I

Het;—X—S—Het,

o Heyjis
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N in the benzimidazole moiety means that one of the carbon atoms substituted by Rg-Ro
optionally may be exchanged for a nitrogen atom without any substitoeats;

R}, R2 and R3 are the same or different and selected from hydrogen, alkyl, alkoxy
optionally substituted by fluorine, alkylthio, alkoxyalkoxy, dialkylamino, piperidino,
morpholino, halogen, phenyl and phenylalkoxy;

R4 and Rs are the same or different and selected from hydrogen, alkyl and aralkyl;

R¢' is hydrogen, halogen, trifluoromethyl, alkyl and alkoxy;

Rg-Ro are the same or different and selected from hydrogen, alkyl, alkoxy, halogen, halo-
alkoxy, alkylcarbonyl, alkoxycarbonyl, oxazolyl, triflucroalkyl, or adjacent groups Rg-Rg
form ring structures which may be further substituted;

Rjg is hydrogen or forms an alkylene chain together with R3 and

R11 and R}7 are the same or different and selected from hydrogen, halogen or alkyl, alkyl
groups, alkoxy groups and moaities thereof, they may be branched or straight Cj; - Cg -
chains or comprise cyclic alkyl groups, such as cycloalkylalkyl. '

Exsmples of proton pump inhibitors accarding to formula I are

OCH,
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10 The proton pump inhibitors meed in the dosage farms of the invention may be used in
neutral form or in the form of an alkaline salt, such as for instance the Mg Ca?*Na*, K*
or Li*salts, preferably the Mg>" salts, Further where applicable, the compounds listed
above may be used in racemic form or in the form of a substantially pure enantiomer
thexeof, or alkaline salts of the single enantiomexzs.
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Suitable proton pump inhibitors are for example disclosed in EP-A1-0005129,

EP-A1-174 726, EP-A1-166 287, GB 2 163 747 and WO90/06925, W091/19711,
W091/19712, and further especially suitable compounds are described in W095/01977 and
WO084/27988.

The gastric acid suppressing agent is preferably an acid susceptible proton pump inhibitor
but H, receptor antagonists such as ranitidine, cimetidine or famotidine may be used in the
pharmaceutical compositions with an alginate as proposed in WO 95/ 017080 or together
with antacid agent(s).

A wide varicty of antacid agent(s) and/or alginates may be used in combination witha
suitable proton pump inhibitor in the fixed unit dosage form according to the present
invention. Such antacid agents include for example aluminium hydroxide, calciom
carbonate, magnesium hydroxide, magnesiom carbonate and aluminium magnesium
hydroxide carbonate (hydrotalcit) taken alone or in combinations with each other. The
alginates may be an alginate selected from alginic acid or sodium alginate or other
pharmaceutically acceptable alginate salts, hydrates, esters etc. Especially preferred antacid
agents are magnesiom or calcium based antacid agents and aluminium hydroxide/magnesium
carbonate complex. Suitable antacid agents are for instance described in US 5 409 709,

The preferred maltiple nnit tableted dosage form comprising a proton pump inhibitor in the
form of a racemat, an alkaline salt or one of its single enantiomers in combination with
antacid agent(s), is characterized in the following way. Individually enteric coating layered
units (small beads, grangles or pellets) containing the acid susceptible proton pump inhibitor
and optionally contxining alkaline reacting sabstances, are mixed with the antacid(s) and
conventionally tablet excipients. The antacid(s) and tablet excipients may be dry mixed or
wet-mixed into granules. The mixtare of enteric coating layered units, antacid agent(s) and

- optionally excipients are compressed into the multiple unit tableted dosage forms. With the
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expression “individual units” is meant small beads, granules or pellets, in the following
refeared to a3 pellets of the proton pump inhibitar.

The compaction process (compression) for formulating the multiple unit tableted dosage
form must not significantly affect the acid resistance of the enteric coating layered pellets. In
other wards the mechanical properties, such as the flexibility and hardness as well as the
thickness of the enteric coating layer(s), must secure that the requirements on enteric coated
articles in the United States Pharmacopeia are accomplished in that the acid resistance does
not decrease more than 105 during the compression of the pellets into tablets.

The acid resistance is defined as the amount of proton pump inhibitor in the tablets or
pellets afier being exposed to simulated gastric fluid USP, or to 0,1 M HCI (ag) relative to
that of uncxposed tablets and pellets, respectively. The test is accomplished in the following
way. Individusal tablets or pellets are exposed to simulated gastric fluid of a temperature of
37°C. The tablets disintegrate rapidly and release the enteric coating layered pellets to the
medium. After two hours the enteric coating layered pellets are removed and analyzed for
content of the proton pump inhibitor using High Performance Liquid Chromatography
(HPLC).

Further specific components used in the fixed wnit dosage forms of the present invention are

‘The core material for the individoally enteric coating layercd pellets can be constituted
according to different principles. Sceds layered with the proton pump inhibitor, optionally
mixed with alkaline substances, can be used as the core material for the further processing.

The sceds which are to be layered with the proton pump inhibitor can be water insoluble
seeds comprising different axides, celluloses, organic polymers aind other materials, alone or
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in mixnures or water-soluble seeds comprising different inorganic salts, sugars, non-pareils
and other materials, alone or in mixtures, Further, the sceds may comprise the proton pump
inhibitor in the form of cxystals, agglomesates, compacts etc. The size of the seeds is not
essential for the present invention but may vary between approximately 0.1 and 2 mm. The
seeds layered with the proton pump inhibitor are produced either by powder or
solution/suspension layering using for instance granulation or spray coating layering
equipment.

Before the seeds are Inyered, the proton pump inhibitor may be mixed with further
components. Such components can be binders, surfactants fillers, disintegrating agents,
alkaline additives or other and/or pharmacentically acceptable ingredients alone or in
mixtures. The binders are for example polymers such as hydroxypropyl methylcellulose
(HPMC), hydroxypropyl-cellulose (HPC), carboxymethylcellulose sodium, polyvinyl
pymolidone (PVYP), sugars, starches or other pharmaceutically acceptable substances with
cohesive properties. Suitable surfactants are found in the groups of phanmaceutically
acceptable non-ionic or ionic surfactants such as for instance sodium lauryl sulfate.

Alternatively, the proton pump inhibitor optionally rixed with alkaline substances and
forther mixed with suitable constituents can be formulated into a core material Said core
material may be produced by extrusion/spheronization, balling or compression utilizing
conventional process equipment. The size of the formulated core material is approximately
between 0.1 and 4 mm and preferably between 0.1 and 2 mm. The manufactured core
material can farther be layered with additional ingredients comprising the proton pump
inhibitor and/or be used for further processing.

The proton pumnp inhibitor is mixed with pharmacentical constituents to obtain preferred
handling and processing propertics and a suitable concentration of the substance in the final
mixture. Pharmaceutical constituents such as fillers, binders, lubricants, disintegrating
agents, surfactants and other pharmaceuntically acceptable additivea.
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Further, the proton pump inhibitor may aiso be mixed with an alkaline, pharmaceutically
acceptable substance (ar substances). Such substances can be chosen among, but are not
restricted to substances such as the sodium, potassium, calcium, magnesium and aluminium
salts of phosphoric acid, carbonic acid, citric acid or other suitable weak inorganic or
organic acids; aluminium hydroxide/sodium bicarbonate coprecipitate; substances normally
used in antacid preparations such as aluminium, calcium and magnesium hydroxides;
magnesium oxide or composite substances, such as A1203.6Mg0.C02.12H20,
(MgeA12(0H);6C03.4H20), MgO.A1203. 25i02.nH70 ar similar compounds; arganic
pH-buffering substances such as trihydroxymethyl-aminomethane, basic amino acids and
their salts or other similar, pharmaceutically acceptable pH-buffering substances.

Alternatively, the aforementioned core material can be prepared by using spray drying or
spray congealing technique,

Enteric conting laver(s)

Before applying the enteric coating Inyer(s) onto the core material in the form of individual
pellets or tablets, the pellets or tablets may optionally be covered with one or more
scpanating layer(s) comprising pharmaceutical excipients optionally including alkaline
compounds such as pH-buffering compounds. This/these separating layer(s), separate(s) the
core material from the outer layers being enteric coating layer(s). The separating layer(s)
protecting the proton pamp inhibitor should be water soluble or rapidly disintegrating in
WateT.

‘The separating layer(s) can be applied to the core material by coating or layering procedures
in suitable equipments such as coating pan, coating granulator or in a fluidized bed
apparatus using water and/or organic solvents for the coating process. As an alternative the
scparating lzyer(s) can be applied to the core material by using powder coating technique.
‘The materials for the scparating layers are pharmacentically acceptable compounds such as,
for instance, sugar, polyethylene glycol, polyvinylpyrrolidone, polyvinyl alcohol, polyvinyl
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acetate, hydroxypropyl cellulose, methyicellulose, ethyl-cellulose, hydroxypropyl methy]
cellulose, carboxymethylcellulose sodium and others, used alone or in mixmres. Additives
such as plasticizers, colorants, pigments, fillers anti-tacking and anti-static agents, such as
for instance magnesium stearate, titanium dioxide, talc and other additives may also be
included into the separating layer(s).

When the optional scparating layer, is applied to the core material it may constitute a
variable thickness. The maximum thickness of the separating layer(s) is normally only
limited by processing conditions. The separating layer may serve as a diffusion barrier and
may act as a pH-buffering zone. The pH-buffering properties of the separating layer(s) can
be further strengthened by introducing into the izyer(s) substances chosen from a group of
compounds usually used in antacid formulations such as, for instance, magnesium oxide,
hydroxide or carbonate, aluminium or calcium hydroxide, carbonate or silicate; composite
aluminium/magnesium compounds such as, for instance A12076Mg0.C0O212H20,
(M36A12(0OH)16C03.4H20), MgO.A1303.28i02.nH20, aluminium hydroxide/sodinm
bicarbonate coprecipitate or similar compounds; ar other pharmaceutically acceptable pH-
buffering compounds such as, for instance the sodium, potassium, calcium, magnesium and
alominium salts of phosphoric, carbonic, citric or other suitable, weak, inorganic or organic
acids; or suitable organic bases, including basic amino acids and saits thereof. Thlc ar other
compounds may be added to increase the thickness of the layer(s) and thereby strenghten
the diffusion barrier. The optionally applied scparating layer(s) is not essential for the
invention. However, the sepanting layer(s) may improve the chemical stability of the active
substance and/or the physical properties of the novel multiple unit tableted dosage form.

Alematively, the separating layer may be formed in situ by a reaction between an enteric
coating polymer layer applicd on the corc material an alkaline reacting compound in the
core material. Thus, the separating layer formed compriscs a salt formed between the
enteric coating Iayer polymer(s) and an alkaline reacting compound which is in the position
to form a salt.
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The separating layer may also be used to separate two different layers of a tablet, as
described in Fig. 2

One or more enteric coating layers are applied onto the care material or onto the core
material covered with separating layer(s) by using a suitable coating techmique, The enteric
coating layer mmerial may be dispersed or dissolved in cither water or in snitable organic
solvents As enteric coating Iayer polymers one or more, separately or in combination, of the
following can be used, e.g. solutions or dispersions of methacrylic acid copolymers,
cellulozse acette phthalate, hydroxypropyl methylcellulose phthalate, hydroxypropyl
methylcellulose acetate succinate, polyvinyl acetate phthalate, cellulose acetate trimellitate,
carboxymethylethylcellulose, shellac or other suitable enteric coating polymer(s).

The enteric coating layers may contain pharmaceutically acceptable plasticizers to obtain the
desired mechanical properties, such as flexibility and hardness of the enteric coating layers.
Such plasticizers are for instance, but not restricted to triacetin, citric acid esters, phthalic
acid esters, dibutyl sebacate, cetyl alcohol, polyethylene glycols, polysorbates or other
plastici

The amount of plasticizer is optimized for each enteric coating layer formula, in relation to
sclected enteric coating layer polymer(s), selected plasticizer(s) and the applied amount of
said polymes(s), in such a way that the mechanical properties, i.e. flexibility and hardness of
the enteric coating layer(s), for instance exemplified as Vickers hardness, are adjusted so0
that the acid resistance of the pellets covered with enteric coating layer(s) docs not decrease
significantly during compression of pellets into tablets. The amoant of plasticizer is usually
above 10 % by weight of the enteric coating layer polymer(s), preferably 15 - 50 % and
more preferably 20 - 50 %. Additives such ag dispersants, colorants, pigments polymers e.g.
poly (cthylacrylat, methylmethacrylat), anti-tacking and anti-foaming agents may also be
included into the enseric coating layer(s). Other compounds may be added to increase film
thickness and to decrease diffnsion of acidic gastric juices into the acid susceptible material.
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To protect the acid susceptible substance, the proton pump inhibitor, and to obtain an
acceptable acid resistance of the dosage form according to the invention, the enteric coating
layer(s) constitutes a thickness of approximately at least 10 pm, preferably more than 20
pum. The maximum thickness of the applied enteric coating is narmally limited by processing
conditions and the desired dissolution profile.

Alternatively, the enteric coating layer described above may also be used for enteric coating
of conventional tablets comprising an acid susceptible proton pump inhibitor. Said enteric
coating layered tablet is thereafter presacoated with antacid granules and pharmaceutical

.

Over-coating layer

Pellets covered with enteric coating layer(s) may further be covered with one or more gver-
coating layer(s). The over-coating layer(s) should be water soluble or rapidly disintegrating
in water, The over-coating layer(s) can be applied to the entezic coating layered pellets by
coating or layering procedures in suitable equipments such as coating pan, coating
granulator or in a fluidized bed apparatus using water and/or organic solvents for the
coating or layezing process. The materials for over-coating layers are chosen among
pharmaceutically acceptable componnds such as, for instance sugar, polyethylene glycol,
polyvinylpyrrolidone, polyvinyl alcohal, polyvinyl acetate, hydroxypropyl cellulose,
methyicellulose, ethylcellulose, hydroxypropyl methyl cellulose, carboxymethyiceliulose
sodium and others, used alone or in mixmres. Additives such as plasticizers, colorants,
pigments, fillers, anti-tacking and anti-static agents, such for instance magnesium stearate,
timninmdioxide, talc and other additives may also be included into the over-coating layer(s)-
Said over-coating layer may further prevent potential agglomeration of enteric coating
layexed pellets, further protect the enteric costing layer towards cracking daring the
compaction process and enhance the tableting process. The maximum thickness of the
applied over-coating layer(s) is normally limited by processing conditions and the desired
dissolution profile.
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‘The above described over-coating layer may also be used as a tablet filmcoating layer to
obtain tablets of good appearance.

Antacid ageot(s) or alei .

The active substance in form of one or more antacid agent(s) are dry mixed with inactive
excipients such as fillers, binders, disintegrants, and other pharmaceutically acceptable
additives. The mixture is wet massed with a granulation liquid. The wet mass is dried
preferably to a loss on drying of less than 3% by weight. Thereafter the dry mass is milled to
a suitabie size for the granules, such as smaller than 4 mm, and preferably smaller than |
mm. Suitable inactive excipients are for instance mannitol, corn starch, potato starch, low
substituted hydroxypropylcellulose, microcrystalline cellulose and crosslinked
polyvinylpyrrolidone. The dry mixture comprising antacid agent(s) is mixed with a suitable
granulation liquid comprising for instance hydroxypropylcellulose or polyvinylpyrrolidone
dissolved in purified water or alcohol or a mixture thereof.

Alternatively, the antacid agent(s) are dry mixed with pharmaceutically acceptable
excipients accarding to the above. The aiginate preparation should also be prepared by dry
mixing with pharmaceutically scceptable excipients.

Multinle urit sabd

The enteric coating Iayered pellets comprising & proton pump inhibitor are mixed with the
prepared antacid granules or with the prepared dry mixture comprising the antacid agent(s).
The mixtare is admixed with Inbricant(s) and compressed into a nmiltiple unit tabieted
dosage form, Suitable lubricants for the ableting process are for instance sodium stearyl
fumarate, magoesium stearate and talc,. The compressed tablet is optionally covered with a
filmforming agent(s) to abtain a smooth smface of the tablet and farther enhance the
stability of the tablet during packaging and transport. Such a coating layer may farther

A8
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comprise additives such as anti-tacking agents, colorants and pigments or other additives to
obtain a tablet of good appesrance.

Further, the different active substances may be formulated into different layers, wherein the
layer comprising the proton pump inhibitor preferably is in the form of a multiple anit
tableted dosage form layered with the prepared mixture of the antacid agent(s) or an
slginate preparation. The two layers may be separated by a third layer comprising anti-
tacking agents.

The fraction of enteric coating layered pellets constitutes less than 75 % by weight of the
total tahlet weight and preferably less than 60 %. By increasing the amount of the granules
comprising the antacid agent(s) and excipients, the fraction of enteric coating layered pellets
of the proton pump inhibitor may be reduced in the multiple unit ableted dosage form. By
choosing small enteric coating lnyered pellets in the formalation according to the present
invention, the number of pellets in each tahlet can be held high which in tam makes the
tablet divisible with retained dosing accuracy.

Thus, the preferred multiple unit tablet formulation consists of entesic coating layered
pellets containing the acid susceptible proton pump inhibitor, optionsily in admixture with
alkaline reacting compound(s), compressed into tablets together with the prepared antacid
mixture and optionally tablet excipients. The addition of an alkaline reacting maserial to the
proton pump inhibitor is not necessary, in any sense, but such a substance may further
enhance the stability of the proton pump inhibitor or some of the alkaline reacting
compounds may react in situ with the enteric coating material to form a scparating layer.
The enteric coating layer(s) is making the pellets of the dosage form insoluble in acidic
media, but disintegrating/dissolving in near neutral to alkaline media such as, far instance
the kiquids present in the proximal part of the small intestine, where dizsolution of the
proton pump inhibitor is desired. The enteric coating layered peliets may further be covered
with an overcoating layer before being formulated into the tablet and they may also contain
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one or more separating layer(s) in between the core material and the enteric coating .
layer(s).

Proceas

The process for the manufacture of the dosage form represents a further aspect of the
invention. After formulation of the pellets by spray coating or layering of the proton pump
inhibitor onto seeds, or by extrusion/spheronization or granulation, ¢.g. rotor granulation of
homogencous pellets, the pellets are first optionally covered with the separating layer(s) and
then with the enteric coating layer(s) or a separating layer is spontaneously developed in situ
between the core material and the enteric coating layer material. The coating is carried out
as described above and in the accompanying examples. The preparation of the antacid
mixtare is also described above and in the examples. The pharmaceutical processes can
preferably be completely water-based.

The enteric coating layered pellets, with or without an over-coat, are mixed with the
prepared antacid granules, tablet excipients and other pharmaceutically acceptable additives
and compressed into tablets. Alternatively, the enteric coating layered pellets may be
intimately mixed with tablet excipients and precompressed and further layered with the
antacid or alginate preparation and finally comnpressed into a tablet. As a further alternative
the proton pump inhibitor in form of a powder may be mixed with tablet excipients and
compressed into a tablet which is optionally layered with a scparating layer and thereafter
enteric coating layered. Said tablet care is then presscoated with the antacid preparation.
Finally the tablet may be covered by a tablet coat.

As a further alternative, the proton pump inhibitor in the form of enteric coating layered
pellets may be filled in a sachet together with an alginate optionally mixed with excipients.

135
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Use of the prepamation

The dosage forms according to the invention are especially advantageous in the treatment of
dyspepsia and other gastrointestinal disorder to provide an immidiate symtom relief and a
long-lasting symtom resofution. The dosage forms arc administered one to several times
day, prefenably once or twice daily. The typical daily dose of the active substances varies
and will depend on various factors such as the individual requirements of the patients, the
mode of administration and disease. In general each dosage form will comprise 0.1-200 mg
of the proton pump inhibitor and 0.1-1000 mg of the antacid agent(s)/alginate. Preferably,
each dosage form will comprise 5-80 mg of the proton pomp inhibitor and 100-900 mg of
the antacid agent(s)/alginate, and more preferably 10-40 mg of proton pump inhibitor and
250 - 650 mg of the antacid agent(s)/alginate, respectively.

The multiple unit tablet preparation is also suitable for dispersion in an aqueous liquid with
slightly acidic pH-value before being arally administered or fed through a naso-gastric tbe.

The invention is illustrated more in detail in the following examples.
Ezamples
Example L:

Maultiple unit tableted dosape form comprising magnesium omeprazole and antacid agents
(batch size 400 tablets).

Core material

Magnesinm omeprazole 50 kg
Sugar sphere seeds 100 kg
Hydroxypropyl methyicellulose 0.75 kg

'Water purified 20.7 kg
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Scparating layer
Core material (acc. to above)

Hydroxypropyl cellulose
Talc

Magnesium stearate
Water purified

Enieni ingl
Pellets covered with separating layer (acc. to above)
Methacrylic acid copolymer (30 % suspension)
Triethy] citrate

Mono- and diglycerides (NF)

Polysorbate 80

Water purified

Qver-coating layer

Enteric coating layered pellets (acc. to above)
Hydroxypropyl methylcellulose

Magnesium stearate

Water purified

Prepared pellets comprising mmuole Mg-salt (acc. to above)

PCT/SES6N1737

102 kg
102 kg
175 kg
0.146 kg
214 kg

119 kg
198 kg

1.79 kg
0.297 kg

003 kg
11.64 kg

200 kg
0.238 kg
0.007 kg
6.56 kg

3l3g
1400 g
1000 g
1000 g
4648

314 g

38.0g
46¢g
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Suspension layering was performed in & fluid bed apparatus. Magnesium omeprazole was
sprayed onto sugar sphere sceds from a wates suspension containing the dissolved binder.
‘The size of sugar sphere sceds were in the range of 0.25 to 0.35 mm.

The prepared core material was covered with a separating layer of a hydroxypropyl
cellulose solution containing talc and magnesium stearate. The enteric coating layer
consisting of methacrylic acid copolymer, mono- and diglycerides, tricthyl citrate and
polysorbate was sprayed onto the pellets covered with a separating layer in a fluid bed
spparatus. In a fluid bed apparatus enteric coating layered pellets were coated with a
hydroxypropyl methylcellulose containing magnesium stearate. The over-coating layered
pellets were classified by sicving.

A small amount of the potato starch was dissolved in purified hot water to form the
granulation liquid. Calcium carbonate, aluminium hydroxide/magnesium carbonate, potato
starch and microcrystalline cellulose are dry-mixed. The granulation liquid was added to the
dry mixture and the mass was wet-mixed. The wet mass was dried in a steamoven at 50°C.
The prepared granulation was milled through sieve 1 mm in an oscillating mill equipment.

The enteric coating layered pellets with an over-coating layer, prepared granules,
polyvidone crosslinked and sodium stearyl fumarate were mixed and compressed into
tablets using a tahleting machine equipped with 9x20 mm oval punches. The amount of
omeprazole in each tablet was approx. 10 mg and the amount of antacid agents were
approx, 500 mg in total, Tablet hardness was measured to 110N.

Optionally the obtained tablets were covered with a tablet coating layer.
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Renils

“Acid resistance” i.e. %

left after exposure t0 0.1 N

HCl for 2 hrs

Tablets

Exl | 93%

Example 2:

PCT/SE%NITI7

Maultiple unit tableted dosage form comprising magnesium omeprazole and antacid agents

(batch size 500 tablets).

Core magexial

Magnesium omeprazole

Sugar sphere seeds
Hydroxypropyl methylcellulose
Water purified

Pellets covered with separating Iayer (acc. to above)

10.0 kg
10.0kg

1.5kg
29.9 kg

200 kg
20kg
3.43kg
0.287 kg
41.0kg

A4
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Methacrylic acid copolymer (30 % suspension) 32.7kg
Triethy] citrate 2.94 kg
Mono- and diglycerides (NF) 0.49kg
Polysorbate 80 0.049 kg
Water purified 19.19 kg
Over-coating layer
Bnteric coating layered pellets (acc. to above) 37.8kg
Hydroxypropyl methylcellulose 0.49kg
Magnesium stearate 0.0245 kg
Water purified 11.6kg
Inbless
Prepared pellets comprising magnesium ameprazole (acc. to above) 4745 g
Calcium carbonate 1239 g
Magnesium hydroxide 1239 g
Potato starch 522 g
Water purifiad 435 g
Microcrystalline celiulose 175 g
Polyvidone crosslinked 50 g
Sodium steary] fuomarate 60 g

Enteric coating layered peliets of magnesium omeprazole with an overcoating layer were
prepared as in Example 1.

A small amount of the potato starch was dissolved in hot purified water to form the
granulation liquid. Calcium carbonate, magnesium hydroxide and potato starch were dry-
mixed. The granulation liguid was added to the dry mixture and the mass was wet-mixed.
The wet naas was dried in a steamoven at 40 *C. The prepared granulation was milled
through sicve 1 mm in an oscillating mill equipment.

45
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The enteric coated layered pellets with an over-coating layer, prepared granules,
microcrystalline cellulose, polyvidone crosslinked and sodium stearyl fumarate were mixed
and compressed into tablets using a tableting machine equipped with 9x20 mm oval
punches. The amount of omeprazole in each tablet was spprox, 20 mg and the amount of
antacid agents were approx. S00 mg in total. Tablet hardness was measured to 30-40N.

Optionally the ottained tablets were covered with a tablet coating layer.
Example 3

Multiple unit tableted dosage form comprising S-omeprazole magnesium salt and antacid
agents (batch size S00 tablets).

Core mateyial

S-omeprazole magnesinm salt 120g
Sugar sphere seeds 150g
Hydraxypropyl methylcellulose 18 g
Polysorbate 80 24 g
Water purified 5623
Scpamting layer

Care material (acc. to above) 200g
Hydroxypropyl celinlose 30g
Talc 514
Magnesiom stearate 43¢
Water purified 600 g
Entezi ine |

Pellets covered with scparating layer (acc.toabove) 250g
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Methacrylic acid copolymer (30% suspension) 333.7¢
Triethyl citrate g
Mono- and diglycerides (NF) 5g
Polysorbate 80 05g
‘Whater purified 196 g
Tabicts

Prepared pellets comprising (s)}-omeprazole Mp-salt 63.7g
Calcium carbonate 1239¢
Magnesiom hydroxide 1239¢
Potato starch 522¢g
Water purified 435¢
Microcrystalline cellulose 175¢g
Polyvidone crosslinked 5008
Sodivm stearyl fomarate 608

PCT/SES6N1737"

Suspension layering was performed in a fluid bed apparatus. S-omeprazole magnesium salt
was sprayed onto sugar sphere seeds from a water suspension containing the dissolved

binder and polysorbate 80. The size of sugar sphere seeds were in the range of 0.25 to 0.35

The prepared core material was covered with a separmting layer in a fluid bed apparstus
with hydroxypropyl cellnlose solntion containing talc and magnesium stearate. The enteric
coating layer consisting of methacrylic acid copolymer, mono-and diglycerides, triethyl
citrate and polysorbate was sprayed onto the pellets covered with a separating layer in a
fluid bed apperatus. The enteric coating layered pelicts were classified by sicving.

A small] amount of the potato starch was dissolved in hot purified water to form the
granulation liquid. Calcium carbonate, magnesium krydroxide and potato starch were dry-
mixed. The granulation liquid was added to the dry mixture and the mass was wet-mixed.

43
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The wet mass was dried in a sreamoven at 40 °C. The prepared granulation was milled
through sicve 1 mm in an oscillating mill equipment.

The enteric coating layered pellets, prepared granules, polyvidone crosslinked,
microcrystalling cellulose and sodium steary] fumarate were mixed and compressed into
tabicts using a tableting machine equipped with 9x20 mm oval punches. The amount of S-
omeprazole in each tablet was approx. 20 mg and the amount of antacid agents were
approx. 500 mg in total. Tablet hardness was measured to 30N.

Optionally the obtained tablets were covered with a tablet coating layer.
Exanmpel 4:

‘Three-layered tableted dosage form with a fast disintegrating layer comprising omeprazole,
a separating layer and a layer comprising alginic acid. (batch size 1000 tablets)

Tablets

Fimst tablet layer

Alginic acid 500 g
Sodinm hydrogencarbonate 150 g
Microcrystalline cellulose 87
Polyvinyl pyrrolidone crosslinked 13g
Sodium stearyl fumarate 38g
Srpantiog layer

Microcrystalline cellulose 80g
Second tablet layer

Enteric coating layered pellets comprising omeprazole Mg-salt 783

\&3
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(manufacturing and composition as in example 1)

Microcrysialline cellulose 174

Polyvinyl pymolidone crosslinked 26g

Sodium stesryl fumarate 14g

Alginic acid, sodium hydrogencarbanate, microcrystiline cellulose, polyvinyl pyrrolidone
and sodium steary! fumarate were dry-mixed and precompressed as a first layerina
tableting machine equipped with 10x21 mm aval punches. Microcrystalline cellulose was
filled on top of the first layer to form a separating layer to the next layer.

The enteric coating layered pellets, microcrystalline cellulose, polyvinyl pysrolidone and
sodium stearyl fumaraie were dry-mixed and filled on top of the scparuting layer. The three
layers were compressed into a three Iayers tablet

Optionally the tablet was covered by a tablet coating layer.

The amount of ammeprazole in each tablet is approx. 10 mg and the amount of alginic acid
was approx 500 mg.

The best mode to practise the invention is described in Exampies 1 and 4.

The enteric coating layered peliets comprising a proton pump inhibitor may siso be prepared

as described in the following examples.

Example 5

Preparation of enteric coating layered pellets by extrusion/spheronization.
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Hydroxypropyl cellulose
Sodiumn laury] sulphate
Water purified

Sepamting layer

Core material

Hydroxypropyl methylcellulose
Water purified

Enteri 0o |
Pelicts covered with separating layer
Methacrylic acid copolymer

Triethyl citrate

Mono- and diglycerides (NF)
Polysorbate 30

Water purified

S0
14S

PCT/SEN1TIT

Sodinm lanryl sulphate is dissolved in purified water to form the granulation liquid.
Magnesium omeprazole, mannitol, microcrystalline cellulose and hydroxypropyi cellulose
are dry-mixed. The granulstion liquid is added to the powder mixture and the mass is wet-
mixed. The wet mass is forced through an extruder equipped with screens of size 0.5 mm,
The extrudate is sphexonized on a friction plate in a spheronizing apparatus. The core
material is dried in a fluid bed dryer and classified. The prepared core material is covered by
a scparating lsyer in a fluid bed apparatus with a hydroxypropyl methylcellulose/waser

solution.
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The enteric coating layer is appliad to the pellets covered with separating layer from an
aqueous dispersion of methacrylic acid copolymer plasticized with triethyl citrate to which a
mono- and diglycerides/polysorbate dispersion has been added. The pellets are dried in a
fluid bed apparatus.

Exampls: 6

Preparation of enteric coating layered pellets by powder layering of sugar sphere seeds.

Core material

Magnesium omeprazole 1500 g
Sugar sphere sceds 1500 g
Hydroxypropyl methylcellnlose 420g
Acrosil® 8g
Water purified 4230 g
Scoanating laves

Core material 500 g
Hydroxypropyl cellulose 40
Take 67g

Magnesium stegrate 6g
Water purified 800 g
Butess ingl

Pellets covered with scparating layer 500 g
Methacrylic acid copolymer 200g
Tricthy] citrate 6g
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Magnesium omeprazole, part of the hydroxypropyl methylcellulose and Acrosil® are dry-
mixed forming a powder. Sugar sphere seeds (0.25-0.40 mm) are layered with the powder
in a centrifugal fluidized coating granulator while spraying a hydroxypropyl methylcellulose

solution (6 %, w/w).

The prepared core material is dried and covered by a separating layer in a centrifugal
fluidized coating-granulator. A fluid bed apparatus is used for enteric coating layereing.

Example 7

Preparation of enteric coating layered pellets with cores of silicon dioxide seeds.

Core material

Magnesium omeprazole
Siticon dioxide
Hydroxypropyl methylcellnlose
Sodium lauryl sulphate

Water purified

Scpamiing layer

Core material (acc. 10 above)
Hydraxypropy] methylcellulose
‘Water purified

Enteri ing}
Pellets covered with separating layer (acc. to above)
Methacrylic acid copolymer

Palycthyienc glycol 400

Mono- and diglycerides (NF)

Folysorbawe 80

PCT/SESN1737

8.00 kg
8.00 kg
1.41kg
0.08 kg
28.00 kg

10.00 kg
0.80 kg
10.00 kg

124 ¢
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Water purified

53
4%

PCT/SES6N17I?

463 g

Suspension layering is performed in a flnid bed apparatus. Magnesium omeprazole is
sprayed onto the silicon dioxide seeds from a water suspension containing the dissolved

binder and a surface active ingredient.’

The prepared core material is covered with a sepanating layer in a fluid bed apparatus with a
hydroxypropyl methylcellulose solution. The enteric coating layer consisting of methacrylic
acid copolymer, mono- and diglycerides, polyethylene glycol 400 and polysorbate is sprayed
onto the pellets covered with separating layer in & fluid bed apparatus.

Example R
Preparation of enteric coating layered pellets.

Eoteri ing |
Pellets covered with separating layer
as in example 10)
Methacrylic acid copolymer
Polyethylene glycol 6000

Mono- and diglycerides (NF)
Polysorbate 80

Water purified

Preparation of eateric coating layered pellets.

S00 g
250
5 g
125 g
12 g
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Bntei .
Pellets covered with separating Isyer
(manufactaring and composition as in example 1)
Hydroxypropyl methylcellulose phthalate
Cetanol

Ethanol (95%)

Acctone

Example; 10

Preparation of enteric coating layered peliets.

Core magerial

Omeprazole

Mannito]

Hydroxypropyl cellulose
Microcrystalline cellulose

Lactose anhydrous

Sodium laury] sulphate

Disodium hydrogen phosphate dihydrate
Water purified

e
v

PCT/SESSN1737

250 g

1000 g
2500 g

2258
1425
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Methacrylic acid copolymer 140 g
Triethy] citrate
Mono- and diglycerides (NF)
Polysorbate 80 07 g

The dry ingredients for producing the core material are well mixed in a mixer. Addition of
granulation liquid is made and the mixture is kneeded and granulated to a proper
consistency. The wet mass is pressed through an extruder screen and the grannles are
converted into a spherical form in a spheronizer. The core material is dried in a fluid bed
apparatusg and classified into a suitable pasticle size range, e.g. 0.5 - 1.0 mm.The prepared
core material is covered with a separating layer and enteric coating layered as described in
previous examples.

Preparation of active substance.

Magnesium omeprazole used in some of the examples is produced accarding to the process
described in W095/01977, the single enantiomers of omeprazole salts are prepared as
described in WO94/27988 and omeprazole is produced according to the process disclosed
in EP-A1 0005129. These documents are hereby incorporated in a whole by reference.
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CLAIMS

1. An oral pharmaceutical dosage farm comprising an acid susceptible proton pump
inhibitor together with one or more antacid agents or alginates and optionally
pharmaceatically acceptable excipients, characterized in that the dosage form is in the form
of a fixed unit dosage form comprising at least two pharmaceutically active components and
wherein the proton pump inhibitor is protected by an enteric coating layer.

2, A dosage form according to claim 1, wherein the dosage form is a tablet
formulation.

3. A dosage form according to claim 1, wherein the dosage form is a sachet
formulation.

4, A dosage form according to claim 1, wherein the proton pump inhibitor is protected
by two layers, an enteric coating layer and a layer separating the enteric coating from the
snhibitor.

5. A dosage form according to claim 1, wherein the dosage farm comprises an acid
susceptible proton pump inhibitor and two antacid agents.

6. A dosage form according to claim 1, wherein the proton pump inhibitor is
omeprazole, one of its single enantiomers ar an alkaline salt thereof.

7. A dosage foarm according to claim 6, wherein the proton pump inhibitor is (s)-
omeprazole magnesium salt.

8 A dosage form according to claim 1, whesein the proton pump inhibitor is
Iansoprazole, ane of its single enantiomers or an alksline salt thereof.
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9. A dosage form according to one of claims 6 - 8, wherein the antacid agents are
aluminium hydroxide in combination with magnesiumn carbonate,

10. A dosage form according to any of claims 6 - 8, wherein the antacid agents are
magnesium hydroxide in combination with calcium carbonate.

11. A dosage form according to claim 1, wherein the amount of proton pump inhibitor is
in the range of 5-80 mg and the amount of antacid/alginate is in the range of 100-900 mg.

12. A dosage form according to claim 1, wherein the amount of proton pump inhibitor is
in the range of 10-40 mg and the amount of antacid/alginate is in the range of 250-650 mg.

13. A tableted dosage form according to claim 2, wherein the dosage form conasists of
two separate layers optionally separated by a separating layer, and one layer comprising a
proton purmp inhibitor and the other layer comprising one or more antacid agents or
alginates.

14. A tabicted dosage form according to claim 2, wherein the tablet farmulation is a
multiple unit tableted dosage form comprising the acid susceptible proton pump inhibitor in
the form of enteric coating layered pellets compressed together with a antacid preparation
into a tablet, whereby the enteric coating layer covering the individual pellets has
mechanical properties such that the tableting of the pellets together with the antacid
preparation and optionally pharmacentically acceptable excipients does not significantly
affect the acid resistance of the enteric coating layered pellets.

15. A tableted dosage form according to claim 14, wherein the acid resistance of the
enteric coating layered pellets is in coherence with the requitements on enteric coating
Inyered articles defined in the United States Pharmacopeia.



WO 97/25066 PCT/SES601TY?

39

16. A tableted dosage form according to claim 14, wherein the acid resistance of the
enteric coating layered pellets does not decrease more than 10 % during the compression of
the pellets into the multiple unit tableted dosage form.

17. A wmbleted dosage form according to claim 14, wherein the enteric. coating of the
pellets compriscs a plasticized enteric coating layer material,

18. A ubleted dosage form according to claim 14, wherein the enteric coating layered
pellets are further covered with an over-coating Iayer comprising pharmaceutically
accepiable excipients.

19. A tableted dosage form according to claim 14, wherein the tablet is divisible.

20. A tableted dosage form according to claim 19, whexein the tablet is dispersible to an
aqueous suspension comprising antacid agent(s) and enteric coating layered pellets of a
proton pump inhibitor.

21. A tableted dosage form according to claim 2, wherein the tablet is an enteric coating
layered tablet comprising the proton pump inhibitor surrounded by a layer comprising the
antacid preparation.

22, A tableted dosage form according to claim 14, wherein the proton pump inhibitor is
in the form of a multiple unit tableted dosage form surrounded with a scparate layer
comprising the antacid agent(s) or an alginate preparation.

23. A process for the manufacture of a fixed dosage form comprising an acid susceptible
proton pump inhibitor in one Iayer and one or more antacid agents or an alginate in another
layer, characterized in that the proton pump inhibitor is prepared in the form of enteric
coating layered peliets, the pellcts are mixed with pharmacestically acceptable excipieats
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and precompressed and further layered with a surrounding layer of an antacid or an alginate
preparation and finally compressed into a tablet.

24. A process for the manufacture of a fixed dosage form comprising an acid susceptible
proton pump inhibitor and ane ar more antacid agents in a multiple unit tabieted dosage
form, characterized in that the proton pump inhibitor is prepared in the form of enteric
coating layered pellets and these pellets are mixed with an sntacid preparation and
optionally pharmaceutically acceptable tablets excipients whereafier the dry mixture is
compressed into a multiple unit tables without giving any significant change of the acid
resistance of the enteric coating layer.

23. A process for the manufacture of a fixed dosage form comprising an acid susceptible
proton pump inhibitor and one or more antacid agent(s) in an enteric coating layered tablet
characterized in that the proton pump inhibitor is admixed with tablet excipients and
campressed into a tablet, which tahie? is covered with an enteric coating Iayer and
optionally a separating layer has applied onto the tablet before the enteric coating layer, the
antacid agent(s) mixed with pharmaceutically scceptable excipients are thereafter
compressed ooto the enteric coating layered tablet.

26. A method for the trearment of disarders associated with dyspepaia in mammals and
man by administering to a host in need thereof a therapeutically effective dose of a multiple
unit tableted dosage form acconding to any of claims 1 10 22.

2]. A method according to claim 26, wherein the disorder is a gastric disorder
associated with heartburn.

28.  Use of a dosage form according to any of claims 1 to 22 for the manufacture of 2
medicament for the treatment of disorders associated with dyspepsia.
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29.  Uscaccording to claim 28, wherein the disorder is a gastric disorder associated with
heartbumn,
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57 ABSTRACT

The inveation relales 10 a rapidly disintegratable multipar-
ticulate tablet which disintegrates in the mouth in less than
40 seconds and which comprises an excipient and an active
ingredient in the form of microcrystals coated with a coating
agenl. The excipient comprises, with ne to the mass of
the |ablet, from 3 to 15% by weight of at least one disinte-
gration apent and from 40 10 950% by weight of at least one
soluble diluent agent with binding properties consisting of a
polyol having leas than 13 carbon atoma, said polyol being
cither in the directly comprossible form which is

of particles whose average diameter is from 100 to 500
micrometers or in the powder form which is composcd of
particles whose average diameler is less than 100
micrometers, said polyol being sclected from the group
copsisting of mannitol, xylitol, sorbitol and maltitol, with
the proviso that, when only one acluble diluent agent with
bindiog propertics is used, it is s polyol in the direcily
compressible form except sorbitol and, when at least two
soluble diluent agenis with binding propertics are used, one
is consisting of a polyol in the directly compressible form
and the other is consisting of the same or another polyol in
powder form, the propertion of directly compressible polyol
1o powdar polyol being from 99/1 w0 50/50.

12 Claims, No Drawings
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MULTIPARTICULATE TABLET
DISINTEGRATING IN LESS THAN 40
SECONDS IN THE MOUTH

The invention relates 1o an improved rapidly disintegrat-
able nltiparticulale 1ablet of the Lype which disintegrates in
the mouth in loss than 40 seconds and which comprises, on
ibe one band, an active ingrediont in the form of microc-
rystals coated with a coaling agent and, on the other hand,
an excipicot.

The active ingredient may be selected from the group
comprising antalgesics, antipyretics, antidiarrheals,
amispasmadics, digestive motoricily regulstors and anli-
inflammatories and more particularly from tho group com-
’“‘ﬁ, paracetamol, ibuprofien, aspirin, ketoprofen and lop-
cramide.

French Patent FR 91 09245 discloses multiparticulate
tablets of the type in question which arc genorally satisfac-
lory, bowever, (be texture of some of these tablets leads to
a gritly and pasty acnsation on ingestion.

‘The object of the invention in above all 0 overcome this
drawback and to supply a rapidly disintegratable tublet with
a syllemmﬂ.lly plcasant toxture, this tablet also loading 1o
an optimum biplogical availability of the active ingredicol.

The Applicants have had the merit of discovering, fol-

ing exicrmive research, that this object could be achieved
on the onc hand by incorporating into the excipient a
dizintegration agenl and at least one particular soluble
diluent agem with binding propertics and, on the other hand,
by sclecling the coating agent as a function of l.he phyaico-
chomical charcteristics of the active i

As a result, the improved mulupann.uhle lnblel accord-
ing to the invention, which disintegrates in the mouth in less
than 40 seconds and which comprises, on (be one band, an
aclive ingredient in the form of coated microcrysials amd, on
the other hand, an excipient, is characterized in that

the excipient comprises at least one disiategration agont
amxi at least one soluble diluent agent with binding
propertics consisting of a polyol having lcss than 13
carbon atoms either in the form of the directly com-
premible product with an averpe particle diameter of
between 100 and 500 micrometres, or in the form of a
powxder the average particle diameter of which is less
than 100 micrometers, this polyol preferably being
selected from the group comprising rmannitol, xylitol,
sorbitol sand maltitol, it being understood that sorbitol
cannot be used alone and that, when there is a single
soluble diluent agent with binding propertien, il is used
in the form of the directly compressible product
whereas, when Lhere are at least two soluble diluent
agents with binding properties, one is in the directly
compressible form and the other in the form of a
powder, it heing then possible that the polyol is the
same, ihe proportion of directly compresible polyol to
powder polyol being from 99/1 to 50/50 anl preferably
from 80/20 10 50/50 and
ths coating of the microcrystals of active ingredient
comprises al least onc coaling agenl sclected, s a
fanction of 1hc physico-chemical characteristics of the
active ingredient, from the group comprisiung
polymethacrylates, cellulose polymem, in particular
cthyl celiuloses, hydroxypropyl-methyl celluloses,
hydroxyprapyl celluloses and cellulose acetophthalates
and combinations of theso polymers with each other
optionally cambined with plastifiers or solublo agents,
in particular polyols.
The invention will be better undemstood using the addi-
tional description and non-limitative examples relatiog to
sdvantsgeous methods of implementation which follow.
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With the intention of preparing » multiparticulate blet of
the type in question, the procedure is as follows or in an
equivalent fashion,

Fint the active ingredient is selocted from the group
comprising anialgesics, antipyretics, aotidiarrheals,
anti ics, molnnmy regulators and ani-
inflammataries and more particularly from the group com-
pnsmmg. paracetamol, buprofen, aspiria, ketoprofcn and lop-
eramide.

The excipient is prepared by mixing al lcast one disinte-
pration agent with at least one solublo diluent agent wilh
binding properties consisting of a polyol having less than 13
carbon atoms cither in the form of & directly compressible
pioduct the average particle diameter of which is from 100
10 500 micrometres or in the formol’lpowdcnhe avenge
particle diameter of which is less than 100 micrometres, this
polyol preferably being sclected from the group comprising
manaitol, xylitol, sorbitol and maltitol, it being understood
that sorbitol cannot be used alooe.

When there is a single sofuble ditucnt agent with binding
praperties, therefore different from sorbitol, it is used in the
form of a directly compresaible product.

When a1 least two soluble diluent ageols wilh binding
Properties arc used, one is present in the form of the directly
compressible product and the other, which can be the same
polynl, is in the form of a powder the average component
panicle diameter of which is loss than 100 micromeires, the
propartion of directly compressible polyel to powader polyol
being from 99/1 to 50/50 and preferably from 8020 1o
50/50.

mdmnmsnuonugmtupmtmblyulmdﬁumthe
group comprising cross-linked mlywnylpyrmhdnn:, desig-
nated in the art by the term and cross-linked
sodium carboxymetbylcellulose designated in the art by the
term sodium croscarmeilose.

The respective proportions of disintegration ageat and
binding agent or soluble diluent used for the conatitution of
the oxcipient are, with respect 1o the mass of the tablet, from
3 (o 15% by weight, preferably from 5 1o 109% by weight for
the firwt and from 40 w 90% by weight, preferably from 50
mmw“lghlfnrllnmnd the maximum propartion
of sorbitol is 30% by weight.

The active ingredient which is a componeat of the com-
position of the wblet according 1o 1he invenlion is presented
belore coating in the form of microcrysials the average
diameter of which is fron approximately 1 1o spproximately
500 micrometres.

In the case of certain aclive ingredienls, microcrysials
with an average diametor of less than 100 micrometres are
preferably used in onder 0 increase the exchange surface
between the active ingredicnt and 1he ambient environment;
by pmeeedmg in this way, the mlul'nhunnn npeed and/or
the intrinkic solubility of dissolution are

The microcrystals are preferably coated using lhe tech-
nique known as the fuidized bed.

Direct coating s applied in the case of microcrystals
having an average size of 100 10 500 micronzetres; for
microcrystals smallcr than 100 micrometros, & prior treat-
mont is carricd cut consisting either in the granulation of the
microcrysials by a standard wet or dry granulation process,
or by prior fixing of the microcrystals on oeutral supporis
koown in themselves whon the average size of said micro-
crystals is less than approximatcly 20 micrometres; the
micracrysials are fixed 10 the neutral supports in & standard
manncr using a binding agent consisting for example of
hydroxypropylmethyl celluloss.

Ths coating is obtained from at lcast one coaling agent
sclecied, according to the physico-chemical characteristics
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of the sctive ingredicnt, from the group comprising the
polymsthacrylates, in particular certain of those marketed
under the EUDRAGIT trade mark and more particulasly the
30% dispersions of poly(ethylacrylate-methyl-meiacrylate)
marketod under the trade mark EUDRAGIT NE 30 D, the
1ype E aminoalkyl-methacrylatc copolymers marketed under
the uade mark EUDRAGIT E, the ccllulose polymers, in
particular the ethyl celluloses, hydroxypropyl-methyl
celluloacs, hydroxypropyl ceclluloses and the cellulose
aceiophthalate, the combinations of these polymers with
cach other and oplionally in association with plasifiers, for
cxample polycthyleneglycol 6000, or with soluble agents, in
particular polyols, for example mannitol

As an oxample, the coating can be constituted starting
from

EUDRAGIT NE 30 D alooe or mixed with EUDRAGIT
E in one or more organic solvents,

ethyl cellulose alone or mixed with hydroxyprapyl-
methyl cellulose in arsociation with a plastifier option-
ally in the presence of a hydroaleoholic aclvent,

a polymethacrylate, in particular EUDRAGIT NE 30 D
mixed with a saluble colluloss derivative, in particular
bydroxypropyl-methyl ecliulosc and & plastificr and/or
a soluble diluent agenl with binding properties,

EUDRAGIT E 100 alope.

Due to the coating according to the invention of the
miemclylllls of active ingredient, said coaling comprising
in particular a in association or combination a soluble
polymer and an inscluble polymer, the definitive tablot is
characterized in that

on the onc hand, in an acid medivm wilh a pH lower than
5, the quantity of activo ingrodient which is dissolved,
aftor disintegration of the tablet, in 5 10 20 minutes
from the coated microcrystals is equal In a1 least 80%
and proferably to at least 1009 of the quantity of active
ingrediont which is dissolved in tho same time period
following disintegration from a lablet allowing the
immediate release of the active ingrodient consisting of
microcrysials but in which said microcrystals arc nol
coated and,

ou the other hand, the active ingredient does oot dissolve
significantly after remaining for a period of lcss than 5
minutes in a medivm the pH conditions of which are
similar to those of saliva, namely 7.0+0.5, thus ensur-
ing satisfactory masking of its taste.

When the quantity of active ingredient which is dissolved
afier dizintepration of the tablet in 5 to 20 minutes from the
coaled microcrysials is cqual to at loast 1009 of the quantity
of active ingredient which is dissolved in Lhe same lime
period after disintegration from a tablet allowing the imme-
diate releana of the active ingredient connisting of microc-
rystals but in which said microcrystals arc not coated, the
biological availability of tho active ingredient is at least
equivalont to that of lhe same active ingredient obtained
fram the above tablet in which said microcrystals are not
coatod.

For the production of the lablet, 2 mixturc of the excipicat
and the costed microcrystals is first prepared and this
mixture is thon bomogencized in a dry mixer.

Preferably, a sweetener, a flavouring and a lubricant are
iocarporated to this mixture.

The sweetener can be selected from the group camprising
Aspartame and sodinm saccharinate, and the Jubricant from
ithe group comprising magnesivm sicaraie, sodium
stearylfumarate, stearic acid and palyethylencglycol 6000.

The mixture is then subjected 10 & compressicn force
sufficient 10 confer on the resulting tablel a sufficient berd-

10

15

4
ness for it 10 be handied and packaged industrially, then
carried and bandled by the paticot without any particular
precautions; for information only, it is indicated that the
hardnesses meeting thess conditions are generally com-
prised between 20 andd 70 Newtons.

The 1ablets acconding to the invention presept, with
nuspect 10 the tablets of the type in question which already
cxist, simultancously an improvement in the speed at which
the active ingredient is made available in the organism and
an improvement in palatability.

EXAMPLE 1
Multiparticulate paracetamol tablet dosed at 500 mg.
The composition of the above tablet results from Table I
below.

TABLE I
Constitloapis Cantaaimal formula
Coated parecutamal »2
Mannitol far diret corpression 37
Crystallias powxier wmanitol 123
Croapovidone [ 2]
Aapurinme 7
Blackenrmn flavouriag 04
Magnesinm stenmto 0.1
Toml 100.0%

This tablet is preparcd as indicated below.

The paracetamol microcrystals are introduced into a flu-
idized bed insiallation and a dispersion in ethapol of
EUDRAGIT E 100, EUDRAGIT NE 30 D and colloiial
silica is sprayed onto the microcrystals in order to obtain
microcrystals coated with 109% of polymer.

All the excipicots are sieved and the mixture containing
the coated paracetamol and the excipients is homogpnized in
a dry mixer.

The mixture is divided and moulded on & tableting
machinc cquipped with 17 mm diameter punches.

‘The compression force is adjusied in order o obtain
tablets having a hardness of 40:10 Newtons.

The disintogration time in the mouth of the tablets thus
obtained is lcas than 40 seconds.

This time corresponds to the time which separates, on the
one hand, the moment the tabict is placed in contact with the
saliva in the mouth and, on (ho other hand, the moment the
suspension, resulting from the disintegraltion of the tablet in
contact with the saliva, is swallowed.

The disintcgration time loss than 40 scconds indicated
above is the average of the values noted for a representative
group of bealthy subject=.

The pharmacakinetic study to which the above t1ablet was
subjecied shows that the biological availability of the active
ingrediont, namely paracetamol, is not significantly diflerent
from that which iz obscrved afier adminigiration of a com-
mercially available tablei based on paracetamol. The mask-
ing of the tastv of the paracetamol by the coating present on
the tablut acconding to the invention does not therefore result
in any delay in absorption, which is even slightly more rapid
as the maximum is achioved in 0.5 hour on average whercas
it is only achieved in 0.88 hour on average in (he caw of (he
commercitlly available reference tablet.

The valnes recorded with respect to the properties of the
ablel acconding 1o the invention and tbose relating to a
currently marieted pmumol-blud tablet with immedi-
ate release of the ective ingredient and not previously eoated
are shown in Table 11 below.

|O
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TABLE Il
Thblet coninining a 500 mg Commerelally svallable tblet

dose of parmcetamno] coulnining & 500 mg dose of

Parurerters ageording to the invention pamceamal
Lag t () Q.17 017
tmax (h) aso 088
Coax 628 = 1.51 626 = 2.7
(ag/ml)
AUCO- 18.59 = 3.44 1810 = 3.40
G - biml)
AUCSnf 19.68 = A8S 1924 =29
(g - ¥mD)

In this table,

Ing t designaies the time in bours which clapsed between
the administration of the medicament and the detection
of the aclive ingredicnt in the subject’s blood,

tmax designates (he time in bours after which the ssrous

6
EXAMPLE 3

Ketoprofon tablet at a dose of 12.5 mg.
The composition of the above tablet results from Table 1V

5 below,
TABLE 1V
Conatitients Ceninaimal foramia
10 Coated ketaprafen &7
Msmnital for direal compresdon 633
Crywalline powder mannitol 222
Crospovidano 50
Aspartame 13
Mint Bavouriop a?
15 Magomsium steamio o8
Totl 100.0%

concentration of active ingredient reaches a maximum, 5,

Cmax (ug/ml) designates the value of the maximum
concentration of active ingrediont reached at the vale
imax; this concentration is expressed in jug of active
ingredient per ml of serum,

AUQD- designates the surface area under the curve of the
serous concentrations of active ingredicnt as a function
of lime until the last quantificd sample is taken, and

AUCIn{ designates the surface arca under the curve of the
scrous concentrations of active ingredient as a function
of tlime exirapolated to infinity.

An examination of the results shown in Table II shows
that the coating used to mask the tasic of the active ingre-
dient does not result in a modification of the biological
availability of the active ingredient or any delay in
absorption, which is a determining result in the administra-
tion of certain sctive ingredicnis where rapid action is
desired, in particular antalgesics.

EXAMPLE 2
Muliiparticulato loporamide tablet st a dose of 2 mg.

35

The compasition of the above tablet results from Table III 40

below,
TABLE 11l

Coosthuents Centesimal formola

Conted e 151

Mammitol fbr direct compression 566

Crystalline powder mmanitol 188
50

Aspariame kY]

Mint flxvooring a7

Magnmtium geamie 0.8

Total 100.0%

‘This tablet is prepared in the manner indicated in Example ss

1.

Tho active ingredient is presented in the form of micro-
crysials the average size of which is less than 20 microme-
tres; conscquently, fixing of these microcrystals on neutral

supports consisling of a polyol and having an average size &

of the order of 60 micrometres is carried out using a
hydroxypropyl-methy! celluloss solution.

The neutral supports comprising the loperamide microc-
rysials are then coated with 20% of a mixture of
EUDRAGIT NE 30 D and EUDRAGIT E 100.

‘This table1 has a hardness of 30+5 Newtons.

It disinlegrates in the mouth in 20 seconds.

It is propared in the manner indicated in Example 2.

The active ingredient is presented in the form of micro-
crystals the average size of which is less than 20 microme-
iros; comsequently, fixing of these microcrystals o neultral
supports consisling of a polyol and the size of which ia of the
order of 60 micromotires is carricd out using a
hydroxypropyl-methyl cellulose solution.

The neutral supports comprising the ketoprofen microc-
rysials constituting the above tablet are then coated with
20% of a mixture of EUDRAGIT NE 30 D, hydroxypropyl-
methyl cellulose and polyethylene-glycol 6000,

It bas a hardness of 3525 Newtons.
It disintegrates in the mouth in 20 seconds.

EXAMPLE 4

Muliparticulate acetylsalicylic acid tablet al a dose of 325
mg.

The compaosition of the above tablot results from Table V
below.

TABLE V
Conatitoonts Contesimal formals
Coated acetylsalicylic acid 374
Mauailol far direct contpression 380
Crystalline powder mmngital 116
Crospovidons 86
Aspariams 9
Sodicm stearylfomamte 05
Totml 100.0%

This tablet is prepared in the manner indicated in Exampie
1.

The acetylsalicylic acid microcrystals constituting Lhe
above tablet are coated with 4.5% of ethyl cellulosa N7 and
polycthyleneglycol 6000.

The tablet has a hardness of 50+15 Newions.

It disinteyrates in ihe mouth in 20 seconds.

EXAMPLE 5

Multiparticulate ibuprofen tablet at a dose of 100 mg.

The composition of the above tablet results from Table VI
below.
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TABLE VI
Conatitoents Ceatesimal formmin
Coated 144
Manuite] for direct compremion 525
Cryswlline powtder mansital 175
Crospavidons 100
Aspariama a7
Charry fsvooring oe
Magnesfum steamie 10
Toial 100.0%

This table! is prepared in the manner indicated in Example
1.

The ibuprofen microcrystals having an average aize in the
region of 30 micrometres arc granulaied by a slandard wet
route granulation process. The resulting particle is then
coated with 20% of a mixture of ethyl cellulose N7 and
polyethylensglycol 6000.

The resulting coated ibuprofen crystals arc mixed with the
excipient, then subjected to co i

‘The resulting tablet has a hardness of 40+10 Newtons.

It disintegrates in the mouth in 30 seconds.

What is claimed is:

L A multiparticulate tablet disintegrating in the mouth in
less than 40 scconds and comprising an ¢xcipient and an
active ingredient in the form of microcrystals comprising a
taste-making coating wherein

the excipienl comprises, wilh respect to the maas of the

tablet, from 3 to 15% by weight of at least one
disintegration agent selected from the group consisting
of cross-linked polyvinylpyrrolidone and croms-linked
carboxymethylcollulase and from 40 to 90% by weight
of nt lcast ooo solublke diluent ageml with bimding
properties consisting of a polyol having less than 13
carbon aloms, said polyol being either in the directly
compressible form which is composed of particles
whose averagp diameter i from 100 to 500 microme-

10“
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ters or in the powder form which is composed of 40

particles whoso average diamoter is less than 100
micrometers, said polyol being selected from the group
consisting of mannitol, xylitol, sorbitol and maltitol,
with (he proviso that, when only one soluble diluent
agent with binding properties is used, it is a polyol in
the directly compressible form except sorbitol and,
when at lesst two soluble diluent agonts with binding
properlics are used, these are consisting of the samo
polyol, one part of which ix in the directly compressible
form while the other part is in powder form, the
proportion of directly compressible polyol to powder
polyol being fram 99/1 to 50/50 and

the coating of the microcrystals of active ingredient
comprises at leasi ono coating agont selected as a
function of the physico-chemical characteristics of the

active ingredient selected from the group consisting of
polymethacrylates and cellulose polymers and combi-
pations thereof with cach other.

2. A multiparticulate tablet according to claim 1, wherein
the proportion of disinlegrating agent and of saluble diluent
agunt with binding properties is respectively from 5 to 10%
and from 50 1o 70% by weight.

3. A multiparticulate 1ablet acconding to one of claim 1 or
2, wherein the maximum proportion of sorbitol is 30% by

ight.

4. A multiparticulate tablet according to claim 1, wherein
the proportion of direcily compressible polyol 10 powder
polyol is from B0/20 to 50/50.

5. A multiparticulate tablet according to claim 1, wherein
the coating agent is aclected from the group consisting of
hydroxypropyl-methy! cellulose, hydroxypropyl cellulose
and cellulnse acetophthalates.

6. A multiparticulaic tablet acconding to claim 1, wherein
the coating apent is combined with at least ope of the
producis of the group coasisting of plasticizers, soluble
agents and polyols,

7. A multiparticulate tablet according 1o claim 1, wherein
the bivavailability of the active ingredient is at least equiva-
lont to that of the aclive ingredient of the same tablet
wherein the said active ingredient is nol coaled, allowing
thus its immediate rcleaso.

8. A multiparticulate tablet according to claim 7, wherein
the quantity of active ingredient which is dissolved from the
coaicd microcrystals, after dinintcgration of tho tabiot, in 5
o 20 minntes when placed in an acid medinm having a pH
lower than 5, is equal 1o at least 80% of the quantity of active
ingredient which is dissolved in the same time afier disin-
fegration from a tablet which is identical except the fact that
the microcrystals are not coated.

9. A multiparticulate tablet according to claim 7, whorein
the quantity of active ingredient which iz dissolved from the
coated microcrystals, alter disintegration of the tablet, in 5
o 20 minutes when placed in an acid medivm having a pH
lower than 5, is equal to at loast 1009 of the quantity of
active ingrediem which is dissolved in the same time after
disintegration from a tablet which is identical except the fact
that the microcrystals aro not coated.

10. A multiparticulate tablet according to ane of claims 7
to 9, whersin the active ingredient does not dissolve signifi-
cantly after remaining for a period of less than 5 minutes in
a medium the pH conditions of which is 7.0+0.5, thus
providing satisfactory masking of the taste.

11. Amultiparticulate tablet according to claim 1, wherein
the active ingredient is selected from the group consisting of
analgesics, lnl:pymm:, antidiarrheals, antispasmodics,
digesative motoricity regulstors and anti-inflammatorics.

12. Amultiparticulate tablet according 1o clxim 1, whorein
the active ingrediont is solectod from the group consisting of

paracetamol, ibuprofen, aspirin, ketoprofen and loperamide.

62
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RAPIDLY DISSOLYING ROBUST DOSAGE avoid tablet breakage. They could oot be ina
FORM conventional, rulti-tablet bottle, individual foil pouches or

This application claims the benefit of Provisional Appli-
cation Ser. No. 60/043.242 Qlied Apr. 16, 1997.

FIELD OF THE INVENTION

The present invention rolates to the pharmaceutical
indusiry, the medical industry, and, in particular, to the
creation of dosage [orms.

BACKGROUND OF THE INVENTION

It is known to produce an in-mouth disintegrable dosage
form for the delivery of drugs In facl, pateats relating
generally to this arca dats back 1o the lest century. Such
tableis have signiflcant advantages over other dosage forms;
particulasly for those who cannot, or will not, swallow a
tablet or capsule. Solid dosage forms are far more conve-
nicnot than liquids. However, the design of arally disinte-
grablo dosage forms carries with it its own set of unique
problems.

Chewable lablets such ax, for example, those disclosed in
U.S. Pat. No. 5,225,197 10 Bolt, can be provided. However,
such dozage forms aften provide inadequate teste-masking
of bad tasting modicaments. Chowablo formulations arc also
oficn incompatible with, for cxample, delicate micropar-
ticlkes or time-rcleased microparticles. The compressive
force used in forming tablets and/or during chewing will
often ruptury such structures either exposing the patient to
the objectionable tasie of the matorial coninined therein, or
interfering with tbe structural integrity of the encapsulant
and thereby altering its drug delivery profile.

Non-chewable dosage forms have also been tried. For
example, Cima Labs has produced oral dosage forms includ-
ing microparticles and offerveacents which rapidly disinte-
grate in the mouth and provide adequate tasic-masking. Sec
Wehling et al., US. Pat. No. 5,178,878. Zydis, on the other
band, produces a mpidly dissolvahle, frecze-dried, sugar
matrix to produce a mpidly dissolving tablot. While these
dosags forms arc cffective, they provide significant prob-
lems in 1crms of production, storage, transport and during
consumer usage. They are also significantly more costly to
produce.

According to US. Pharmacopoein No. 23, 1995, Chap.
1216 entitled “Tublket Friability,” the text of which is heroby
incol by reference, effervescent tablets and chewable
tableis often have different specifications as far as frishility,
when compared (o normal tehlets. These tablets normally
require special packaging. That, however, is » great under-
statemenl.

The Zydis tableis, for examplo, aro so fragilo that the
matix material must be formed by freeze-drying in an
individual tablet-sized container. While the use of an effer-
vescent couple in combination with microparticles as dis-
closed in Wheling ot al. docs overcome the peed for such
extreme measures, tho need to minimize in-mouth disinte-
gmtion times still require the use of ooo-traditionsl pack-
aging and processing methodology. For example, normal
conveyors such as vibratory comveyors or bulk hoppes
common in the pharmaceutical industry could not be used,
as Ihese high-specd, high-volumo devicos lend to causc
damage to the rvsulting tablets. Similarly, the resulting
tablets cannot be stored oo a hopper after tableting but
bofore packaging. This can seriously interfere with the
processing efficiencies of high-volume presses.

Morcover, the resulting tableis have to be packaged in
individual, blister-type packages that are robust enough to

10

iraditionsl blister packaging.
SUMMARY OF THE INVENTION

The nt invontion relates to s hard, com;
rapidly dissolvable dosage form adapted for direct orml
dosing. The dosage form incindes sn ective ingredicpt and o
matrix. Tho matrix is composed of at lcast a non-direct
compression filicr and a lubricani. The dosage form is
adapted to rapidly dissolve in the mouth of & pationt and
therehy liberaic the active ingrodient. Preferably, the dosago
form has a friability of about 2% or lcas when tested
according to the US P. The dosage form also preferably has
a hardness of 15-50 Newloms (*N*).

It is desirablo that the dosage form dissotve in about 90
seconds or less in the patient’s mouth. It is aleo often
desirable that the dosage form include at least onc particle,
The particle woukl be the active ingredicnt and a prolective
material. These particles can includo rapid relcase particles
and or susiained rolease particles.

In a particulerly preferred formulation in accordance with
the present invention there is provided a hard, compressed,
rapidly dissolving tablel adapied for direct oral dosing. The
tablet includes particles made of an active ingredicnt and a
protective material. These particles are provided in an
amount of hetwecn sbout 0.01 and about 75% by weight
based on the weight of the tablet. The tablet also includes a
mairix made from a non-direct compresaion flller, & wicking
agent, and a hydrophobic lubricant. The tablet matrix com-
priscs 81 lcast about 50% rapidly waler soluble ingredients
bascd on the lolal weighl of the matrix material. The tablet
has a hardness of between about 15 and shout 50 Newtons,
a [riability of less than 2% when measured by U.S.P. and is
adapted 1o dissolve spontanscwsly in the mouth of a paticol
in less than abowt 60 secondds and thercby liberaio said
purticles and be capable of being stored in bulk.

The dosage forms described sbove are able to dissolve
rapidly in the mouth of the patient, with 2 minimum of grit
or other organoleptically uoplcasant species. Moreover,
because the dosage forms are hard and bave low friability
they can be handled and packaped like other, non-rapidly
dissolving dosage formns.

Therefore, in anoiher sspect of the present invention,
there is provided a method of making a packaged, orall
dissolvable dosage form. The method includes the steps n!

(a) forming a mixture including an sctive ingredient and
a matrix including a non-direct compression fillor and
a lubricant;

{b) compressing 1be mixture 1o form a phinlity of hand,
compresscd, rapidly disiniegrable dosage forms includ-
ing the active ingradient distributed in the orally dis-
solvable matrix; and

(c) storing the dosage forms in bulk prior to packaging. In
a preferred embodiment, the forms are then

in lhmenohplcxl::lch that there is at
loast one per packege. In a p particularly pre-
ferred embodiment, the dosage forms are then pack-
aged in a lnmeon of a package such that there more than
one per package, Direct compression is the preferred
method of forming the dosage forma.

Thbese is also provided horeby an oponable and recloseable
package containing a plurality of bard, compressed, rapidly
dixsolving ablets adapted for direct oral dosing as described
shave.

DETAILED DESCRIFTION OF PREFERRIID
EMBODIMENT
The present invention is dirocied to & hard, compressed,
rapidly dissolvable dosage form adapted for direct oral
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The dosage form includes an active ingrediont often
in the form of a protected particle, and s matrix. The matrix
includes a non-direct compression filler and a lubricant,
ahbough, it may include other ingredients ss well. The
dosage form is adapied to rapidly dissolve in the mouth of
a patient. Yel, it bas a [riability of sbout 2% or less when
tested according to the U.S.P. Genenlly, the dosage form
will also have a hardness of at lcast about 15-20 Newions.
Not only does 1be dosage form dissolve quickly, it does =0
in a way that provides a positive organoleptic sensation to
the paticnt. In particular, tho dosage form dixsolves with a
minimum of unpleasant grit which is tactilely very incon-
sistent with organoleptic senaation of the dosage form.
“Dosage form,” in accordance with the present invention,
includes tablets and “slugged cores” used in capsales or
caplets (a hybrid tablet/capsule). “Dissolvable,” should be
undesiood as deseribing the action of the dosage form as it
is beld in the mouth. In this case, tho dosage form gets
conticuously smaller in a process which is conccptually
amlngoos to melting. Whilc the dosage form may also
disintegrate into smaller pieces o some extent, particularly
where a relatively greator amount of s wicking agent or
cffcrvescent disinlegrant is used, or where the dosage form
is chewed, that is not itx principal mechanism. The majorily
of the mairix material actually dissolves into the saliva while
the tablet is in the patients mouth. Ideally, beforc a paticnt
actually swallows tho tablst, substantially all of the mpidly
walor soluble componenis of the matrix have actually dis-
solved. Morcover, the amount of rapidly water soluble
ingredicnts in each dosage form is maximized in accordance
with the present invention. In this way, as well as in others
a8 described berein, dosage forms in accordance with the
present invention are distinguishable from the disinicgrable
tablets commonly described in the prior art, such as those
described in, for example, those of Cousins et al, U.S. Pat.
No. 5464,632. “Rapidly dissolve(able)” means that the
rapidly water soluble ingredicats will diasolve sufficicrtly o
allow ingestion as a non-grity solution or slurry in 90
soconds or icse, preferably 60 scconds or less and most
preferably 45 seconds or less. The rapid dissolution of the
dosage form, as well ss its composilion wre desigoed to
minimire the grilty, sandy fecl of conventional disintcgrable
tablets. By minimizing the degreo of disinicgrstion during
the dissolution of the dosage form, one can avoid adding 1o
the unpleasant organnleptic sensation of gril.
~Water soluble” in accordance with the preseni invention
has its mual meaning. However, “rapidly water soluble”™
means that the ingredient in question will dissolve in a time
frame which is conaistent with the objects of the invention.
For example, a very finc grained or powdered sugar known
as a non~direct compression sugar may be used as a filler in
the matrix of the present invention. This material, in part
because of its chemical compasition and in part because of
itn fine particle size, will dissolve readily in the mouth in a
maier of seconds once it is wetted by saliva. Not only does
this mecan that it can contribute to the speed at which the
dosage form wiill dissolve, it also moans thsl while the
paticnt is holding the dissolving dosage form in his or ber
mouth, the filler will not contribuie a “gritty” or “sandy”
texture thus adversely affecting the organolcptic seasation of
ukiog the dosage form. In contrasi, direct compression
versions af the same sugar aro usually gramulated and treated
to make them larger and better for compaction. While thess
Sugars arc water soluble, they may not be solubilized quicldy
encugh. As a result, they can contribute 1o the gritty or sandy
toxture of the dosage form as it dissolves. Dissolution time
in 1be month can be measured by observing the dissolution
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time of the tablet in water st sbout 37° C. The ublet is
immersed in the water without forcible agitation or with
minimal agitation. The dissolntion time 8 the lime from
immersion to subsiantially completc dissolution of the rap-
idly waler soluble ingrodionts of (bo tablet as delermined by
visual obsorvelion.

To further improve ibe orpanoleptic qualitics of the dos-
age forms of the present invention, the amouni of pon-
rapidly dissolvable, i.e., non-rapidly water soluble materials
uscd is minimized as much as possible, Ideally, the only
non-rapidly dissolving species would be the active
ingredicnt, particularly whon in protected particle form, and
the lubricant. The use of a rapidly waicr soluble active
ingredient, in a non-prolccted form, for example, can further
improve the organoleptic propertics by further reducing a
potential source of grit. A wicking agent may also be used,
although, such agcnts would generally not qualify as rupidly
dissolvable under thy circumstance. However, if used at all,
the amquni of wicking agent used in accordance with the
present ioveniton is controlled 10 minimize its impact.
Rapidly water solnhle means that the muaterial will be
dissolved within about 45 ssconds of boing wetted with
saliva and/or the material must be at least “soluble” pussuant
to U.S.P- XXIII, page 10, (1995).

Note that in the context of the presen! iovention, disso-
lution relates 10 waler soluble ingredionts only. A costed
active ingredient is oficn not water soiuble at all and thus the
tablet never completely dissolves. However, because of the
high content of rapidly water soluble ingredients in accor-
dance wilh the prescat invention most of that which is walor
soluble generally dissolves within the disintegration time of
the tablet. ‘Thus, for the same loading of a coated active
ingrediont, relatively less grit will be present al the tire that
the tablet has disintegrated.

The active ingrediont can include pharmaceutical
ingredienis, vitamins, mincrals and dietary supplements.
Pharmaceculical ingredients may include, without limitation,
antacids, analgesics, anti-inflammatories, antipyrctics
antibiotics, antimicrobials, laxatives, anorexics,
antihistamines, antissthmatics, antidiuretics, antiflatuents,
antimigraine agents, binlogicals, antispasmodics, sedatives,
antihyperactives, antibhypertensives, tranquilizers,
decongestants, bets blockers and combinations thercof. Also
oncompassed by the (erms “active ingredient(s),” “pbarma-
ceutical ingredicni(s)” and “active agents” are the drugs and
pharmacentically aclive ingredients described ip Mamelle,
US. Pat. No. 5,234,957, in columns 18 through 21. Thal text
of Mantelle is hersby incorporated by reference.

As used in this disclosure, the term “vitamin” refers to
trace organic subsiances that are required in the diet. For the
purposes of tho present invention, the term “vitamin(s)”
includes, without limitation, thiamine, riboflavin, nicotinic
acid, pantothenic acid, pyridoxine, biotin, folic acid, vitamin
B2, lipoic acid, ascorbic acid, vitamin A, vitamin D, vitamin
E and vitamin K. Also included within the term “vitamin”
are the coenzymes thereof. Cocnzymes are specific chemical
forms of vilamins. Coenzymes include thismine pyropios-
phates (TPP), flavin mononucleotide (FMM)), flavin adenine
dinuclectide (FAD), Nicotinamide adenine dipuclcotide
(NAD), Nicotinamide adenine dinucleotide phosphate
(NADP), Cocnzyme A (CoA), pyridoxal phospbate,
hincytin, teirahydrofolic acid, coenzyme B, ., lipoyllysine,
11-cis-retinal, and 1,25-dihydroxycholscalcifierol. The term

“vitamin(s)" alo inclndes choline, camitine, and alpha,
beta, and gamma carotenes.

The term “mineral” refors to inorganic substances, metals,
and the liloz required in the lmman diel. Thus, the term
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“mineral” as used herein includes, without limitation,
calcium, (calcium carbonale), iron, zinc, seleniwm, copper,
iodinc, magocsium, phosphorus, chromium and the like, and
mixturcs thercof. The term "d:eury supplemeni” as used
berein means a substance which has an appreciable nutri-
tional effect when administered in small amounts. Dictary
supplements include, without limitation, such ingredicnts as
bee pollen, bran, wheat germ, kelp, cod liver oil, ginseng,
and fish odls, amino-acids, proteins and mixtures thercof. As
will bo approciaied, dictary supplements mey incorporaie
vitamins and mincrls.

Io genenl, the amount of active ingrediont incorporated in
cach tablet or dosage form may be selected acconding 10
known principles of pharmacy. An effective amount of
pharmaceutical ingredient is specifically contemplsted. By
the tarm “cffective amount,” it is understood thal, with
reapect, tn for example, pharmaceuticals, a “pharmaceuti-
cally cffective amount” is contemplated. A “pharmaceuti-
cilly effective amount” i the amount or quantity of s drug
or pharmaceutically active substance which is sufficient to
elicit the required or desired thorapeutic response, o in other
wonrds, the amount which is safficient to olicit an appreciable
biological response when adminisiered 1o » patical. As used
with reference 1o a vitamin or mineral, tbe term “effective
amount” means an amount at least about 10% of the United
Siates Recommended Daily Allowance (*RDA™) of thay
particular ingredient for a patient. For example, if an
intended ingredient is vitamin C, then an effective amount of
vilamin C would include an amount of vitamin C sufficient
1o provide 10% or more of the RDA. Typically, where the
tablet includes a mineral or vitamin, it will incorporate
higher amounts, prefcrably about 100% or morc of the
applicable RDA.

The amount of active ingredient uscd can vary greatly. Of
course, the size of the dosage form, the requirements of other
ingredients, and the oumber of, for example, tablets which
conslitute a single dose will all impact the upper limit an the
amount of pharmacologically active ingredient which can be
used. However, geneorally, the active ingredient is provicdled
in un amount of beiwcen greater than zero and about 809 by
weight of the finigshed tablet and, more proferebly, in a rmge
of botweon greater than zoro and sbout 60% by weight
thereof. Put in other terms, the active ingredient can be
included in an amount of hetween sbout 1 microgram to
about 2 grams, and more preferably between about 0.01 and
about 1000 milligrams per dosage form, ie., per tablel,

The active ingredicnt can be provided directly, particu-
larly when it does not have a particularly objectionable 1aste,
i.0., 2 1asic which can not be masked by traditional measures
such as the uss of sweeteners, Iavors and Lhe like. In fact,
there may be particular advantages 1o using bulk active
ingredients in this fashion when the active ingredient is
rapidly water soluble. As discussed berein, the higher the
lovel of rapidly water soluble ingredients, \he greater the
improvement in the rate of dissolution and the organoleptic
fee! of the dosage form in the mouth of the patient.

Howevar, the active ingrediont is proforably in a particlo,
grlnulu, microgranular or crystalline form protecied by a
protective material. This prolective material can be an
adsorhate, a microgranule such as disclosed in Sparks et al.,
U.S. Pat. No. 4,940,588, or a coaling which forms micro-
capsules and/or microparticles as described in, without
limitation, Wohling et al., U.S. Pat. No. 5,178,878. Combi-
pations of these are also comemplated, i.c., 8 costed adsor-
bate. In addition, protection can be provided by agglomens-
tion or the formation of a matrix as is conventional. The
dosage forma of tho prescrl invenlior may also include a
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plunlity of diffcrent active sgents each protected by a
differont means.

The pmiective materials used in accordance with the
present invention may include any of the polymers conven-
tionally utilized in the formation of microparticles, matrix-
type microparticles and microcapsules. Among these are
cellulosic matorials such ss naturally occurring cellulose and
synthetic cellulose dorivatives; acrylic polymers and vinyl
polymers. Other simple polymers include protcinaceous
materials such as gelatin, polypeptides and namral and
synthetic shellacs and waxes. Prolective polymers may also
include ethyleelluloss, methyleellulose, carboxymethyl cel-
lulosc and actylic resin matorial sold under the registered
trademark EUDRAGIT by Rhone Pharma GmbH of
Weiterstadt, Germany.

Generally, when & coating is uscd, it is prefomed that the
coating be used in at least aboul 5 percent based on the
wenu,ln of the resulting particles. More preferable, the coat-

ing should constitute at fegst about 10 percent bywth of
lhu pamc.le The upper limit of protective coating material
used is generally less critical, except that where s mpid
release of the active ingredieni is desired, the amount of
coaling moaterial should not hs so great that the coaling
matcrial impedes the rclease proflle of Lbe active agent or
pharmaceutical ingredicat when ingested. Thus, it may be
posaible to use greatur than 100 percent of the weight of the
core, thereby providing a relatively thick coating. Gencrally,
however, no more than about 96 percent of the weight of the
particle (drug an coating) will be coating material and, more
preferably, no more than about 75 percent of the weight of
the particulate will bo coating. Described another way, the
Protective maitcrial is generally provided in an amount of
between about 5 and about 96% by weight of the protected
particle. More preferably, the amount is provided in & range
of between about 5 and about 75% by weight based on the
weight of the active protectod ingredient. Of course, the use
of coatings to provide for a sustained or controllcd release
may change these requirements. Sce Barry et al., U.S. Pat.
Nao. 5,055,306, the text of which is hereby incarporated by
reference and a copy is attached.

Particles formed from the active ingredients in accordsnce
with tha present invention mey range in size from a fow
microns 1o as much as 1,500 microns. The lower limit of the
sizo is not important, provided integrily s not compromised.
Panticles should pencrally not be larger than 1,200 microns
and preferably be no larger than 850 microns. OFf course, the
larger the particles, the greater ibe impact oo the organo-
leptic feel of the formmiation once the dosage form dis-
solves,

Particles in accordance with the present invention gener-
ally relato > discrote plmnlu containing an active ingredi-
e and a coating protective material, if any. Particles may be
a discrete gramular material which has been independently
and substantially (greater than sbout 909% of the particles
completely coated) coated with a coating material.

Of coursc, when coated particles aro produced, it is
preferred that each individual unit of active ingredient,
whether in the form of a liquid, a granule, or a powder, he
substantially completely coated. In the case of, foc oxample,
cxiended relcase or susiained release microparticles, (also
rofurrod to as controlled release, delayed relesss or modified
reloase), providing such comploic couting belps cosure the
deaired level and type of release. When using an eacapsulant
or a coating to assist in tasle-masking, complcls coating
helps ensurc that the tasizbuds of a paticnl are oot exposed
to the objectionable-tasting material. The more successful
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and complele the coating the better, in terms of its intendeod
properties. Whea, for example, rapid-release enteric coat-
ings arc uscd, substantially complete coating or encapsula-
tion helps ensure that the active ingredicnt is not exposed to
moisture or acid in the stomach. Thereafter, ouce the encap-
sulated drug resches the inteatines, the coating can, for
example, disintegmate or rapidly dimsolve such that it pro-
vides minimal interference with the normal dissolution
profile of the drug when compared to the uncoated drug. In
this aspect of the present invention, however, the term
particlo also includes & crysalline or granular base material
which has been imperfectly coated such that some or all of
the particles are not completely coated with the protective
malerial. Also useful in accordance with the present inven-
tion and falling within the scope of the term particle, are
agglomeratc malrices whereby an sgglomerate is dispersed
in & wel coaling material which is later broken up, ground or
milled. The result may be incompletely coated particles or
particles which are atuck ingether with the coating material
serving an the glue.

For example, undor certain circumstances, the use of an
agglomerate matrix will provide adequaie teste-masking
and/or adcquatc protcction of the active ingredicnt.
Altematively, the uso of a matrix and/or agglomerates may
sufficiently slow the rate of relceso of the active ingredient
50 as 1o allow it 10 be a sustained releasc formulation. In
addition to the coating muerials just described, various
other additives, such as, for example, cross linkem, pore-
formers, swelling agenix, sohubility modifiers, glidants, plas-
ticizers and the like, may bo included within the coating or
protective material.

Ingredionts and methods for making particles, inchiding
microcapsules, coated granules, agplomenaies, ete., are well-
known in the art and all such methods are conmemplated.
Methods of microencapsulation, for example, are described
in the aforementioned Licberman text, Pharmaceutical Dos-
age Form. Tablers Volume 1, Second Edition, New York,
1989, at pages 372-376. The disclosure of Licberman is
hercby incorporated by reference horein. One method taught
in Lisberman is the technique of phase soparstion or coac-
ervalion which involves processing three mulually immis-
cible phases, one contajning the pharmaceulical ingredient,
apother containing the protective coating material and a
third containing a licuid vehicle used only in the manufac-
turing phasc. The three phases 2re mixed and the protective
material phasc doposits by absorption on the pharmaceutical
ingredient phasc. After this step, the protective material
phase is converted to a substantially solid form by cross-
linking or by removal of solvem from this phase.

Other common techniques may be uscd for forming
matrix-type particles wherein ths pharmaceutical ingredient
is dispersed in the prolective material For example, the
pharmaceutical ingredient and a solution of & polymeric
protective materisl may be sprayed 10 form droplets and
contacted with & gas such as bol air so a5 0 remove Lhe
solvent from the droplets. Such a mixture may also be drisd
to a solid and thon comminuted to form the particles.
Allernatively, the mixture of the pharmaceutical ingredient
and polymeric solulion may bc mixed with an immiscible
liquid phase sod the solvent may bo removed through this
phase. The mixing siop may include emulsification of the
phasc hearing the pharmaceutical ingredient and the prolec-
tive material in the immiscible liquid phase. Preferably, a
spray coating or coacervation coating technically may be
used.

Sustained releanc in accordance wilh the preseat invention
means that the sctive ingredient is roleased inta the blood-
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stream in 3 manner which is inteatiopally slower than the
bioavailability of the same drug if administered in a non-
sustained released form such as in bulk. Genenlly, a drug
will exhibil at least a 259% decrease in its rate of absorption
bioavailability relative to the uncoated drug. Most
preferably, sustained release fonmulations are formulations
which administer the active ingredient over a period of ten
hours or greater and most preferably, between shout 12 and
about 24 hours. All such relcase rate control in the formmu-
Inijons of tho present invention must come from the particles
themsclves as, ideally, the remainder of the dosage form has
dissolved.

In contrast, mpid relcase dosage formes in accordance with
the present invention are those in which the drug is repidly
released from the encapsulant, costing, or other protective
materisl when desired. ‘o the cxient passible, the effect of
the protective material under such circumstances will be
minimal in terms of reducing the normal bioavailebility of
the same drug if unprotected. Thus, for cxample, where a
coaling is used to tastc mask the objectionable flavor of a
malerial, it is important that that coating bo intact, to the
extent necessary to serve its taste-masking function, while
the form is in the mouth of the patient. However,
once the paticnt has swallowed thero is no longer a peed to
protect the tastebuds from the drug. It may be desirab]e that
the drug be immediately bioavailable. In such a
circumstance, it is desirable for the costing to either rupture
in order to release its contents, dissolve thereby exposing its
contents or allow the pasiric juices in the stomach to
permeate through and dissolve the sctive ingredicnt such
that the bicavailability of the coated drug remains, as nearly
as possible, the same as that of the same drug if sdministered
in an unprotected form. Thus, if & tablet including non-
protecied active ingredients would nced normally fo be
dosed every four or every six hours, then the rapid release
dosage form in eccordance with the presont imvention would
also have to be administered on that same basis. A rapid
relcase dosage form in accordance with tho present ipven-
tioa is ono which disintcgrates rapidly in the mouth to form
a suspension of particles which, once they clear the mouth,
will release their contents so as not to interferv with the
normal bicavailability of the active ingredient.

Generally, the partickes in accordance with the present
invention are provided in an amount of between greater than
Zero (0 about 75% by weight based oa the weight of the
Onished dosage form. More proferably, the particles are
provided in an amoant of between greater than zero and
about 60% by weight.

o aticmpting o balance the various competing objectives
of be dosage [orms of the present iovention, namely;
compressibility at conventional pressurea, hardnesses and
friability (which altow for certain processing and packaging
sdvantages) and rapid dissolution in the mouth, several
ireditionally held valuos within the pharmaceutical industry
had to he tmnsgressed. This is most apparent from the
composition of the matrix and iis cffects on these dosage
forme The matrix includes at least two ingredients: a
non-direct compreszion filler and a lubricant. The use of
bath ingredients, particularly in the amounts contemplated,
really seis the present invention apart. Tho matrix will essist
in preventing the rupiure of any microcapsules, micropar-
ticles or other protected active ingredient incorporated
therein during compression. The matrix will also assixt in the
repid dissolution of the dosage form in the mouth. Finally,
the matrix provides a positive organoleptic experience to the
patient.

The type of fillor used provides onc example of the
uniqueness of the matrix and the dossge forms of the
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invemion. As illusirated by Cousins et al., it is iraditiona) o
use a direct compression suger or other highly compressible
fillers when attempling (0 produce tablets of a certain
hardness and/or friability. However, it was delermined that
the particlo sizes of such sugars had & drmatic affect oo the
manper in which the resulting tablets behave and fecl in the
mouth. While such sugars will cventually dissolve, because
of their particle size and the processing that was donc to
improve their compressibility and fluidity, significant time is
pecessary before dissolulion is completo. Thus, while the
use of such sugars may allow for the tablet 10 disintegrate
within the mouth, the result is relatively slow and a rela-
tively high proportion of grit is genersted. {Grit in the
Cousine ¢t al. formulation are asitributablo to the coated
active ingredient, the relatively high propartion of non-water
soluble excipionts such ss disintegranis, s well as the
rclatively large grained direct compression sugars used.)

Of course, one might expect to be able 10 overcome this
particular prablem by changing the particle size of the direct
compression sugar, such that it will dissolve more quickly.
However, as is well known in the pharmaceutical industry,
decreasing the particle size of the sugar decroases ils com-
pressibility and fluidity. This was thought to undermine the
ability to produce upiformly hard, and non-frisble tablets.
While such smaller particles might dissolve rapidly within
the mouth, they were thought to be dificult, if oot
impoasible, 1o compreas, particularly at production spoeda;
thus, the nued for specialized direct compression versions of
these same sugars.

Therefore, il was surprising fo discover that non-direct
compreasion fillcrs may in fact be vsed in the production of
a hard, non-frisble, direcilly compressible, yet rapidly
dissolvable, in-mouth dosage [orm, particularly in an
automated, commercial production setting.

Any cooventional material can be used as a filler in
accordance with the present invention, so long as it meets
the ovenull objectives bervol The filler must he rapidly
dissctvahle when a tablet produced from same is placed in
the mauth. This means that the material musi be significantly
rapidly water soluble. In addition, generally, the particle size
of the filler will be relativaly small, particularly compared (o
direct compreasion fillem.

Gencrally, direct compression excipients, particulasly fill-
om and hinders, are specialty excipicnts. In mosi cases, they
are common matorials that have been physically modified 1o
impart greater fluidity and compressibility. In the case of
sugars, such as, for example, dextrose, this generally means
granulation to increase particle size. Direct compression
mannitol, for cxample, geaerally has & minimum of at least
about 809% average particle size over 100 microns. Other
commercially available direct compression mannitols have a
mimmum particle size standard of greater than 90% over
200 microns. The opposite is true of the fillers in accondance
with the present invention. While direct compression fillers
may have al least 85% of the particles aver 100 microns in
sizo, ofien 85% of the particles of filler used in the pressot
invention are significantly under 100 microns. In accordance
with the present invention, average particle size geocrally
ranges from betweea about 10 and sbout 80 micruns, and
most preferably, betwoen about 20 to sbout 65 microus.

Panticularly preferred fillers, in accordance with tho
present invontion are nop-direct compression sugars and
sugsr alcobols which meet the specifications discussed
above. Such sugars and sugar slechols include, without
limiation, dexirose, mannitol, sorbitol, Iactose and sucross.
Of course, dextrose, for example, can exist as cither a direct
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compression sugar, i.c., & sugar which has been modified 10
increase its compressibilily, or a non-direct compreasion
svgar.

Generally, the balance of the formulation can be matrix.
Thus the percentage of filler can approach 100%. However,
genenlly, the amount of non-direct comprossion fillor vasful
in accordance with the present invention ranges from about
25 to about 95%, preferably between sbout 50 and about
95% and more preferably from about 60 to about 95%. In
comtrast, the prior art, as represented by Cousins of al. uses
only up to about 429 of a filler and it is a direct compression
sugar as well

It has also been surprisingly found that when forrmulating
dosage forms in sccordance with the present invention, a
relatively high proportion of lubricant should be used when
compared 10 the prior art. Lubricants, and in particular,
hydrophobic lubricants such as magnesium stearuic, are
gencrlly used in an amount of between about 0.25 to about
5%, sccording 1o the Handbook of Pharmaceutical Excipi-
ents. However, as Cousins et al. aroply demonstrate, when
making a rapidly disiniegrable tablet for direct in-mouth
adminisration, one would seck 10 minimire the amount of
magnesium stearsie or other lubricant used. These hydro-
phobic lubricants generally interfere with disintegration and
dissolution. They can also interfers with the compressibility
of the material hindering the ability to make hard, non-
friable tablets and the like. Not suprisingly, Cousins et al.,
who wero nocking 10 mako hard tablets that will rapidly
disintegrate, teuch the use of an amount of jum
stearaie which ranges from between about 0.4 to about 0.5%
by weight, i.c., a1 the lower portion of the conventional
range.

Moreover, tho genorally high level of non-direct com-
pressible filler and 1he relatively low proportions of disin-
tegrants used (if at all) in accordance with the present
invention, would also lcad one o expect to minimize the
amount of lubricart used. However, il has been found that
the amouni of lubricant used can be double, triple or even
quadruple that proposed in Counins ot al. Specifically, the
amount of lubricant used can generally range from botwesa
sbout 1 to shout 2.5% by weight, and more preferably
between ahout 1.5 to about 2% by weight. Yet, despite the
use of this relatively high rate of lubricant, the formulations
in sccordance with the present invention mill exhibit a
superior comprusaibility, handness, and rapid dissohition
within the mouth.

Hydrophobic Tlubricants uscful in accordance with the
present invention inchide alkaline stearates, stearic acid,
mineral and vegetable oils, glyceryl bebcnate apd sodium
stearyl fumarate. Hydrophilic lubricants can also be used.

The dosage forms in accardance with the prosent imven-
tion preferably have a hardness of at least about 15 Newtons
and are designed to dissolve spontancously and rapidly in
the mouth of a patient in less (han about 90 scconds to
thereby liberate the particles. Proforably the dosago form
will dissolve in leas than 60 scconds and even more pref-
crably 435 seconds. This measure of hardpess is based on the
uso of small tablets of less than sbout 0.25 ioches in
dismeter. A hardness of at Jeast abowt 20 Newtons is
preferred for larger tablets. Most preferably, however, the
dosage forms in accordance with the pressm inveation have
& hardncsa of between about 20 and about 50 Newtons and,
more preferably, between aboul 25 and sbout 45 Newtons.
Most proferably, the tablet will have s hardiness of about 35
Newtons. Propartionate hardnesses are expected for tableis
of differcnt sizes

{63
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It is quile surprising, however, that while relatively hard
ablets can be produced in accordance with the present
iovention (hardnesses of 15-20 Newtons through about 50
Nowtons) and despilc the absence of traditionally directly-
compressible fillers, relatively modest comprossive force is
required to produce substantially hard teblets in accordance
with the present invention. Cousins el al. leach compaction
forces of between 16 and 21 kN. Morcover, the minimum
compreasive force required for pure tablets of granular
mannitol, i.e., a direct compression sugar, is at least 7.35kN.
However, in accordance with the present invention, rapidly
dissolving tablets can be produced using compaction forces
ranging [rom belween about 3 o sbout 13 kN. This has
significant advantages in terms of maimaining the structurl
integrity of any protective layer which may coat the active
ingredient. In addition, it reduces the stress and wear on
tablst-press cquipment.

Unexpectedly, the dosage forms in accordance with the
present invention will have a friability, as measured by U.S.
Pharmacopoeia 23, 1995, Chap. 1216 entitled “Tablet
Friability,” of kas than about 2% and, morc preferably, less
than about 19. Thus, it is possible in accordance with the
present invention to produce in-mouth, repidly disintegrable

forms, including those having cflurvescent couples,
which have friabilitics comparable to those of conventional
tablets. This allows the dosage forms of the present inven-
tion to be produced using traditional high-speed tablet
presses. In addition, the resulting tablets can be siored in
bulk and transporied to packaging devices using traditional
hiph-speed conveyors and/or, for example, vibrational con-
Veyors.

Another aspoct of the present invention is a method of
making a packaged, orally dixintegrable tablel or otber
dosage form. The method includes the steps of forming &
mixture of the active ingredient and the matrix; and com-
pressing the mixturo (o form a plurality of hard, compressed,
rapidly digintegrable tabluts adapted for direct oral dosing.
Preferably, tablets aro formed by “direct compression.”
“Direct compreasion” as used hercin mcans that onc can
avoid the difficulty and expense of a wet or dry gmmulation
prior 1o compression. The tablets will preferably have a
hardness of at Jeast about 15 Nowtons and will be adapted
to dissolve in the mouth of a patient within about 90 seconds
1o liberate the particles. In most formulations, the hardness
may be at least 20 Newtons and the tablet dissolves in 45
sccomds or less. Other conventional tableting or slugging
methods known in the art are also contemplated. Indoed, any
method in which a mixture of the active ingredicnt, often in
the form of a protected particle, and the matrix are com-
pressed into a solid dosage form having the propertics
disclosed hercin are acceptable. After tableling or slugging,
the dosage forms can be packaged in the lumen of a package
or stored in hulk.

One of the principle advantapges of the orally dissolvable
tablots of the preseat invention is that thoy can be manu-
facturcd and stored in drums, bulk bins or hoppers, after
tablot compression as is typical for tablets in the pharma-
coulical indusiry. This is a property which is not found in
mosi rapidly onally disintegrable wsblets because of their
friability. In tura, this auribute provides sevoral significam
advantages. First, with most frisble, onlly disintegrable
tablois, the rate limiting slep in preduction is the speed at
which the tableis can be individually handled and placed in
a protective, usually specially designed, blister-style pack-
ags. The wablels are too fragile to withstand the forces
involved in being dumped into the bulk-hopper of a pack-
ager or inlo some other form of intermediate or long-term
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siorage vessel. Thus, the speed of production of the teblets
is limited by the rate of packaging.

In accordance with the presemt ipvention, however,
becmse of the relatively low friability and the bardness of
the resuliing orally dissolvable tablets, they can be dumped
into a hopper in bulk or can be stored in drums or other
containers. ‘This allows the manufacturer to complete pro-
duction of the tableis at maximum tableting specd. Tablet
prosses can then be dedicated 1o other products while the
orally disintograblo tableis of the present inveation axe
packaged as is convenienl.

Storing in bulk, in accordance with the invention, does not
mean that tablets need to be stored for a long time. The
residence time of tablets as they are dumped, in bulk, into
the feed hopper of a high speed packager is conlemplated.

The present invention allows for quality control of the
tablets hefore they are packaged, This is of remondous
significance 1o the cost of production. Standard quality
control procedures on omlly disintegrable tablets involves
tesling the tablels that result from the line, i.0., 1ablets that
bave already beon packaged. If a baich or lot of tablots has
1o bo failed, the materials and the packaging may be lost. In
somec inslances, the cont of tho packaging is significantly
higher that the cost of the drug material itself. By unshack-
ling the tablet production and tablet packaging operations,
one can lest the tablets before package and therefore, climi-
naie the added expomsoe of throwing away perfecily good
paclaging.

In addition, because of the relatively low frishility and
hardness of the orally dissolvable tablets in accordance with
the present invention, it is possible to provide tablets in less
costly and more cost-cffective packaging. Currontly, fragile,
onlly disintegrable dosage forms orust be individually pack-
aged in a very protective and very expensive blister pack.
However, the tablets of the present invention can be placed
in conventional openable and recloseable multi-tablet
botiles or other similar packaging. That is 1o say that in
accordance with the present iovention, it 8 possible o
provide more than a single doso in the lumen of a single,
reopenable and reclosable package. Not only are such pack-
ages comiderably loss expansive over the cost of the sumber
of tablets provided, but they are also far more officient in
terms of processing. In addition, two-sided foil and other
rolatively sofl, pliant envelope-type packages may be used
in combination with the tsblets in accordance with the
present invention. It is not posaible 1o uso such packages, or
even less prolective blister-pacion, with the relatively frisble
orally-disiniegrable 1ablety of the prior arl.

In addition, in accordance with the present invention,
conventional 1ablets feeders can be used to feed the tablets
into any type of packaging equipment. Not only can the
friable tablets of the prior art nol withstand traditional
hoppering or storage, they also cannot withstand the forces
involved in traditional feeding systems. Such systems nor-
mally consist of mechanisms which tako bulk random
tablets, capture them, align them, and place them into a
paciage.

This provides a tremendous advaniage in terms of the
processability of tableix of the present invention and also
provides tremendous advaniages in terms of capilal expen-
ditures. By the usc of 1he present invention, one can produce
tableis which can be processed 1hrough totally conventional
tabloting methodologies and using conventional 1ableting
equipmemt. ‘his saves thousands (o hundreds of thousands
of dollars by removing the need for specialized packaging
and handling equipment. It also increases the through-put of
the 1ablots in question.
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Apother surpriging aspect of the present iovention is iis
workability. Cousins ct al. uses a direc! compreasion sugar
and takes a mixiure of all of its excipicnts and propares them
by dry or wol gmanulation prior to mixing with the active
ingredient. Thix is a conventional method of improving the
compressibility of materials and is often used even when
direcl compression cxcipients are employod.

However, the formulations of the prosent invenlion,
despite their usc of relatively high amounts of generally
pon-directly compressible fillers, can be formulated using
direct compression. Direct compression involves mixing the
various ingredients in & mixing vesse] and then metering
them directly into a tablet press whercupon they arc pressed
into tablets.

It is also surprising that, in accordance with ihe present
invention, rapidly dissolving tablets can be mamufactured
with not only high levels of lubricant, but also that Jubricant
blend times of 10 10 25 minutes and greater can bhe used.
Howevar, according 1o the prescnt invention, hlend times of
ten mioutes and greater can be used withowt compromising
compressihility, disintegration and dissolution of the tablets.
In Fact, this even improves the flow characteristics of this
malerial.

In summary, il bas been [ound that non-direct compres-
sion filllers, namely powdered mannitol, can bo direcily
compresacd, using lower than expected compression forces,
at fairly high levels of lubricant and long lubricant blending.
Tho result is a hard, ye! rapidly orally dissalvable tablet.

In accordance with the present invention, the dosage
forms can have any size comventional in the industry.
However, dosage forms of up 10 about 2.54 centimetors or
1 inch, arc genonally preferable. It is also preferred that
tablets produced have generally convex surfaces. Applicants
have found that, by insuring that the tablet in question has
as fcw sharp edges as possible, it is also possible 1o help
retard the dusting or break-up of the 1ablets in accordance
with the present invention, particularly during handling and
shipping. Other shapes which retard the formation of shurp
cdges are alsn specifically contemplated hereby.

In addition to the ingredients previously discussed, the
matrix may also include wicking agents, non-cfervescent
disintegrants and effervescent disintegrants. Wicking agenis
are composilions which are capable of drawing waler up into
the dosage form. They help trapspori moisture into the
imerior of the dosage form. In that way the dossge form can
dissolve from the inside, as well as from the outsido.

Any chemical which can function to transport maisivro as
discumsed above can be comsidared & wicking agent. Wicking
agents include a mumber of Lraditional non-effervescent
disiniegration agents. These include, for example, microc-
rysialline cellulase (AVICEL PH 200, AVICEL PH 101),
Ac-Di-Sol {Croscarmelose Sodium) and PVP-XL (a
croslinked polyvinylpyrrolidone); starches and modified
siarches, polymers, and gum such a8 arabic and xanthan.
Hydroxyslkyl cellulose such as hydroxymethylcelluloss,
hydroxypropylcellulose and
hydroxyopropylmethylcellulose, as well as compounds such
as carbopol may be uscd as well.

The conventional range of non-cffervescent disintogrant
ageuts used in conventional tablets can be as high as 20%.
However, generlly, the amount of disintegration agent used
ranges from between about 2 and about 5%, acconding to the
Handbook of Pharmaceutical Excipients. Undentandably,
bowever, when a rapidly disintegrating dosage form is
envisioned, the relative proportion of disintegration agent
paed will be increased. Cousins et al., for example, requires
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from about 6.1 1o about 13.3% reliculaied PVP, a5 described
in its varions cxamples.

In accordance with the preferred embodiments of the
present invention, the amount of wicking agents used ranges
from belween 2 to shout 12% and preferably from between
2 10 aboul 5%. This is swyprising as tablets containing the
same amount of the same malerials msed as disintegration
agenis normally exhibit disintegration times on the order of
tens of minutes. In accordance with the preferred embodi-
menis of the present invention, dissolution occurs in under
90 soconds and most preferably under 45 seconds. This also
underscores the fact that while there may be some incidontal
disintegration due 1o the inclusion of these elemeats, their
principle offect in the formulations of the present irvention
is that ol u wicking agenl.

1t is also possible, of course, to include non-cfforvescont
disintegrams which may not act to wick moisture, if desir-
ahle. In either evemt, it is preforable to use cither rapidly
watcr soluble, non-effervescent disintegrants or wicking
agents and/or to minimize the use of geoerally non-water
soluble wicking agenis or non-effervescont disintegrants.
Non-rapidly dissolvable, non-rapidly water soluble clemenis
il uscd in sufficient quantity, can adversely affiect the orga-
noleptic propertica of the tablets as they dissolve within the
mouth and therefore shouid be minimized, Of course, wick-
ing agents or non-effervescent disinlegrants which ar rap-
idly water soluble as discussed herein can be used in greator
quantity and they will not add to the grittiness of the
formulation during dissolution. Preferred wicking agents in
accordance with the present invention include crosalinked
PVE, although, the smounts of these must be controlled as
they arc not rapidly water soluble.

In addition, it may be desirable to use an effervescent
couple, in combination with the other recited ingredicnts o
improve the disiniegration profile, the organoleptic proper-
ties of the material and the liks. Prefcrably, the effervescent
couple is provided in an amount of between about 0.5 and
sbaut 50%, and more preferably, between about 3 and about
15% by weight, based on the weight of tho finished tablet.
It i particularly preferred that sufficicnt effervescent mate-
rial be provided such that the evolved gas is less than about
30 cm, upon exposure 10 an IqUEcUs cuvironment.

The term “effervescent couple” includes compounds
which evolve gas. The preferred effervescen couple evolve
gas by means of a chemical reaclion which 1akes place upen
expasure of the effervesccnt dixintegration couple lo water
and/or to saliva in the mouth. This reaction is most often the
result of the reaction of a soluble acid source and an alkali
monohydrogencarbonate or other carbonate source. The
reaction of these two gencral compounds produces carbon
dioxide gas upon coptlact with water or salive. Such water-
activated materials must be kept in a genorally anhydrous
statc and with little or no absorbed moisture or in a stable
bydrated form, since exposure to water will prematurely
disintograte the tablet. The acid sources may ba any which
are safe for human consumption and may generally incinde
food acids, acid and hydrile antacids such as, for example:
citric, tartaric, malic, fumaric, adipic, and succinics. Car-
honats sources include dry solid carbonate and bicarhonais
salt such as, proformbly, sodium bicarbonate, sodium
carbonetc, potassium bicarbonate and potamtium carbonate,
magnesium carhonate and the like. Roactants which evolve
ozygen or other gasses s which are safe for human
consumption are also included.

In the case of the arally dissolvable tablets in accordance
with the present invention, it is proferred that both the
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amount and the type of disinicgration agent, either clerves-
ceal or non-cflervescent, or the combination thereof be
provided sufficicat in a controlled smount such that the
tablel providcs s pleasani organoleptic seusation in the
mouth of the paticnt. In some instances, the patieat should
be able 1o perceive a distinet sensation of fizzing or bubbling
as the tablet dixinlegrates in the mouth, In genenl, the total
amount of wicking agents, non-¢ffervescent disintegranis
and cfferveacent disintegrants should range from 0-50%.
However, it should be emphasized that the formulalions of
the present invention will dissolve rapidly and therefore, the
need for disintegrating agents is minimal. As illustrated in
the examples, appropriaic bardness, friability and dissolu-
tion times can be abtained even without ¢ffiorvescent disin-
tegrants or high quantitics of wicking ageats.

The use of & non-direct comprossion filler eliminates the
need for many conventional processing stwps such as granu-
lation and/or the nced to purchsse more expensive pre-
granulated, compressible fillers. At the same time, the resuit-
ing dosage form is a balance of performance and stability. It
is robust enough to be conventionally produced using direct
compression. ]t is robust enough to be stored «r packaged in
bulk. Yet, it rapidly dissolves in the mouth whils minimizing
the unpleasant feel of conventional disintegrating tablets 1o
the exter possible. :

This last point bears further emphasis, by the use of
non-direct compression fillers, by maximizing the quantity
of rapidly diasolving, rapidly water soluble ingredienis and
by the use of a relatively high lubricant contenmt, dosage
forms can be produced which can dissolve rapidly yet arc
robust 28 described herein. The difference between dissolu-
tion and disintegration is not a trivial one. Conventional
disintograting tableis may disintegrate in 45 seconds or less.
However, because of (he relatively high content of non-
water soluble and non-rapidly water soluble components,
what remuins is material which cannot dissolve ar has not
dissolved. In contrast, and in accordance with the present
invcotion, all of tho rapidly water solublc matcrials bave
dissolved leaving a rclativoly small percentage of non-
dissolved and/or dinsolvable malerisl

The foliowing paicnis arc hereby incorparated by: Cous-
ins 1 al., U.S. Pat. No. 5,464,632; Chavkin, US. Pat. No.
4,613,497, Howell, US. Pat. No. 3,962417; Cooper, GB
3,160; Sparks ct al., U.S. Pat. No. 4,940,588; Wehling ct al,,
US. Pat. No. 5,178 878; Bolt et al., U.S. Pat. No. §,225,197;
and Barry et al,, U.S. Pat. No. 5055306. These patcats
describe various active ingradients, excipionts and gensral
methods of making particles and dosage forma and ihey are
included for that reason.

EXAMPLES
Example 1

80 mg APAP (acetaminophen), using Nu-Tab Compress-
ible Sugar (sucrose) s filler:

Forzmula: Couted APAP (20% coaling) 15.4%
Compremihlc Sogar 643%
Effavesczoce 4%
Swestenor 4.8%
Glidant 3%
Labyrieant 15%
Wicking Agent 5%
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16
-contimued
Flavor 28%
Color 0%
Total €50 mg tarel taiet welight

Tublets were produced using a direct compresaion method as
follows: All of the matorial, excepl the libricant were
weighcd and blended for a period of betweon about 30 and
about 50 mimutes. Thereafier, the lubricam was added and
the mixture was blended for an additional 5 1o 15 minutes.
The blend was then lableted on a conventional 6 or 16 stage
rotating tablct press at 25-30 revolutions per minute, Tablets
were compressed using an aversge compression force of
10.36 kN—the average cjection forco was 184.6 N. The
avenage in-viiro disiniegration time was 727.8 scconds and
friability was 0.87%. The resull was » slowly disintegrating
tablet and an unpleasant, gritty organoleptic experience for
the patients.

The following proccdure was followed 10 determine
in-vitro disintegration of tablets. A constant temperature
watcr bath was tumed on and allowed to equilibrate to 37°
C. 150 mL of DI waler was placed in 80z clear plastic cups,
which in tum woro placed in the constent tcrmperalure watcr
bath. The water in the cups was allowod to equilibrate to 37°
C., checking with a thermometer. Then, one tablet was
placed in a cup and a stopwaich was staned simulancously.
Disinicgration was complete when the iablet had broken
apart and only water insohuble or non-rapidly water soluble
particles remained. When the tablet bad reached the
endpaint, the timer was stopped. Average and % RSD were
calculated. In-vivo disintegration of Iiard Tablets was mea-
sured as follows: Tablets were placed in the mouth and are
sucked or moved around with the wague. (Tablets are pot
chewed.) The 1ahlet disintegration endpoint accurs when the
body of the tablet hag disintegrated into particles. The degrce
of dissolution at that point iovolved a consideration of the
organoleptic properties of the amount of romaining particles.

Example 2

80 mg APAP using FINLAC DC (direct compression
Lactitol) as filler:

Forzuils: Coated APAP 154%
FINLAC DC 4%
Effarvascence “%
Swestorer 4%
Olidant %
Lubrdcant 15%
Wicking Agent %
Flaver 30%
Cobor oMe

: Total 650 myg total tablst weight

These tehlets were produced as described in Example 1 and
were compressed using an average compression force of
7.68 kN—the average cjection force was 162.1 N. The
average in-vitro disinicgration time was 1002 scconds and
friability was 0.99%. The resull was a slowly disintegrating
tablet and an unpleasant, gritty organoleptic experionce for
the patients.

Example 3

80 mg APAP using Sorbitol Instant Pharma (direct com-
pression sorbitol) as filler:

HH
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Porowla: Conlsd APADP 154%
Sorbitol Iswtamt Pharma 64.3%
Effervesceacs 4%
Sweatensr 4.5%
Ofidant 03%
Lobricaat 13%
Wicking Ageat %
Flavor A8%
Colar 03%
Total 650 my total tablet weight

These tablels were produced as described in Example 1 and
were compressed using an average compression force of
5.65 kN—ihe average ejoction force was 1223 N. The
averago in-vitro disintegration time was 227.2 seconds and
friability was 1.14%. The resull was a alowly disintegrating
tablet and an unpleasant, gritty organoleptic experience for
the paticnts.

Example 4

Coated Pamceiamo) Powder (78.29) 15

Powdored Manmniml i G4.0%

compreation mgar), USP

Sodipm Bicrbomate, No. 1 USP

Citric Acid, Ashydrous Fine 1.7

Oraoplar USP

Astifiial sweetener, Dried 4,6%

‘Wicking Agemt 5.8%

Ghidant oI

Magnesium Stearule, NF 1.5%

Artificial Flavar AR

Artificial Color o
650.0 mg Tuial tablet welght

Twa different batches of these tablets were produced, In the
firut batch, tablots were produced as described in Example 1.
The resulting tablets had a hardness of 35 Newtons aad a
frability of 1.8%. The average in-vitro diginiegration time
was 36 scconds. The sccond baich was produced as
described in Example 1. The average in-vitro disintegration
time was 44 secondn and the tablets had & hardness of 50
Newtons and a frisbility of 0.5%. The resull was a fast
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dininiograted in 22.83 seconds in vilro and 20-30 scoonds in
vivo, At that tlime, most, if not all of the rapidly water soluble
ingredients (> about 75%) had dissolved. Friabilily was
137%.

Example 6
Cimelidine Tablets, 14"
Formmla: Coated Cimetidine 5%

(32% costod)
Powdered Masnliol Q2%
Effarvescener 4%
Swreckmar 5m
Wicking o
Qlidant [k
Lubricant 1.5%
Flaver 5%
Total G50 myg total tablet welght

These tablets were produced as described in Example 1 and
were compressad with an averuge force of 852 kN (43 N)
bardness, and an sverage ejection force of 215.6 N. The
labletn disintegrated in 26.31 seconds in vitro and 20-30
seconds in vivo. Friability wes 1.12%.

Example 7
Acetaminophen, %s"

Formula: Coutad APAP 31.%
(20% coating leval)
Powdared Mamminl 49.6%
Hffervescence 4%
Sweetenix %
Microcrystullins %
Celinioss
Ghdant [k
Lubsieant 1.5%
Wickiog Agent 5.8%
Flaver 5%
“Total 1,000 mg tetal tebter weight

These tshlets wers produced s described in Example 1 and
were compressed with an average force of 12.13 kN

dissolving tablet with a minimum of grit and a plessant ;. (approx. 83 N hardness), and had an average cjection force

organoleplic expericnce.
Example 5
Pscudoephedme HCl/Chlorphenirmine Maleate; 7™

Formmin: Coated 5%
HCL (40% coatod)
Coated Chlorphenimmine n
Maleste (509 coated)

Manzitnl 71.9%
EBffervescence 4%
Swestanar 4.8%
Olisan: 0%

7 Celluloss 1%
Lobkeicant 15%
Wicking Agent 5%
Flavar 14%
Calor 03%
Toml 500 :g towml mblet welght

of 286.4 N. The tablets disintegraied jn 23.42 secontls in
vitro and 30-40 scconds in vivo. Friabilily was 0.82%.

Example 8
50 80 mg APAP, A"
Formmols: Coalad APAP 15.4%

(20 conted)

55 Perwdered Manmha) 66.6%
Cirrie Acid L™
Swealener 4.6
Olidant 0%
Lubreant 15%
Wicking Agent 589

&0 Flavor AE%
Color o
Tosal 650 mg tolal tblet weight

‘These ablets produced as described in Example 1 apd were

These tablets were produced as described in Example 1 and 65 compressed with an average force of 1027 kN (40 N

comproased with an average force of 938 kN (38 N

hardness) and had an average cjection force of 223.87 N.

bardness), and average cjection force of 212.2N. The isblets  The tablets disintegrated in 20.42 seconds in vitro and in

29
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20-30 scconds in vivo. The friability wag 1,09, It should be
noted that the above formulation, whils having  hardness of
40 Newions and a friability of 1%. Disinlcgration and
indeed, dissolution occurred in between 20 and 30 seconds,
without the use of an effervescent disinicgrant.
Example 9

APAP coated with 109% Budragit—3%" hard tablet—target
hardncss is 95 N+/-10 N.

Formuls: Coaled Acotaminophen 944 mg
(10% costing factor)
Asputtame 50 g
v 9 mg
Labricant Smng
Flavor 12 2y
Total 1100 mg icinl tabls weight

Tabluls wore compressed using an average compression
fomofB?BkN(lOONHudnm)mdhnﬂmnwugs
ejection force of 8028 N. Disintecgration Lime in vitro was
43,90 seconds in vivo was greater than 40 scconds. Frisbility
was not measurel. Tablets tasted torrible and were extromely

gritty.

Example 10

Contod APAP (7% cowicd 530 mg
with othyleeliulose)

Compremsible Sugst 160 mp
Mijcroerysialling Celluloss S0 mg
Crospovidane 60 mg
Sodic Casbocymethylcelinlose 50 mg
Silicon Diaxide émg
Labeicant 4mg
Swectenar I mg
Flavor 19mg
Magnesiom Trisilicats 50 mg
Total 990 mg winl tblet weight

Tablets were compressed using an average compression
force of 35.68 kN (101 N Hardness) and had an average
ejection force of 362.8 N. Disintegration time in vitro was
6559 seconds.

Examples 9 and 10 are very similar 1o the formulations
described in the Cousins et al. patenl discussed herein. These
examples illustratc many of the adv of the present
invention. l"l.rlt, it should be noted tha in both casem, the
relstive propornion of rapidly water soluble materials was
minimal. Thus, when these tablets disintegrate, the patient is
left with 2 mouth full of particulate materials which must be
swallowed, rather than a glurry or solution as would result
from the present invention. At vory least, the prasont inven-
tion would minimize the level of particulate and grit.
Second, while the formulations of examples 9 and 10 could
disiniograte in about 45 and abom 65 seconds respectively,
the formmulations of the present invention as iltustrated in the
cxamples 4-8 were able Lo dissolve in 40 scconds or less,
often in about 2D secox!s. Finally, the cootent of the matrix,
both in terms of direct versus non-direct compression
materials, a5 well as the percentage of disinlegrants used in
accordance with the Cousins et al. formulalion, were con-
siderably higher, sdding to the unpleasant gritty feel of the
disinicgraied formulation. ‘I'he invention minimizes this and,
where possible, the only gnnuus is a result of the coated
active matorial and a relatively minor perceatagu of other
excipionts.
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We claim:

L. A hard, compresed, rapidly dissolvable dosage form
adupted lor direct oral dosing comprising: an active ingre-
dicnt aad & matrix including a non-direct compression filter
and a lubricant, said dosage form being adapted to rapidly
dissolve in the mauth of & patieni and thereby liberaie said
active ingredient, and having  frisbility of about 2% or less
when tested acconding 1o the US.P, maid dosage form
having a bardness of at least about 15 Newtons.

2. The dosage form as claimed in claim 1 wherein said
friability is less than or equal to ahout 1%.

3. An opemabk and recloscable package containing a
plunality of hard, compressed, rapidly dissalving tablets
adapiod for direct oral dosing comprising: particles includ-
ing an active ingredient and a protective material, said
particles being providad in an amourt of hetween about 0,01
and about 75% by weight based on the weight of said tablew;
and a tablet matrix including & non-direct compression filler
and a hydrophobic lubricant; said tablet matrix comprising
at loast aboui 60% rapidly water soluble ingredients based
on the tnial weight of the matrix material; said tablet having
3 bardness of beiween aboot 15 and about 50 Nowtons, a
friability of less than 2% when measured by U.S.P. and
being adapted to hoth dissolve spontaneously in the mouth
of a paticnt in less than about 60 seconds and thereby
liberate said particles.

4. The dosage form us claimed ia claim 1 wherein said
bardness ranges from between about 20 Newtons and sbout
50 Newions.

3. The dosage form as claimed in claim 4 wherein said
hardness is about 35 Newtons.

6. The dosage form as claimed in claim 1 whercin said
dosage form will dissolve in about 90 seconds or less.

7. The dasage form as claimed in claim 6 wherein said
dosags form will dissolve in ebout 60 saconds or less.

8. The dosage form as clhimed in claim 7 wherein said
dosags form will dissolve in about 45 seconds or less.

9. The dosage form as claimed in claim 1 furher com-
prising ® leam one particle, ssid particle incloding said
sctive ingredicnt and a protective material.

10. The dosage form as claimed in claim 9 wherein said
protective material is selected from he group consisting of
an adsorbate, microgranule, a matrix or a coating.

11. The dosage form as claimed in claim 10 wherein said
protective material is a coaling.

12. The dosage form es claimed in claim 11 wherein said
coating constitutes at lcest about 5% of the particle by

13. The dosage form as claimed in claim 11 wherein said
coating constitutes between about 59 and about 75% of the
particle by weight.

14. The dosage form e claimed in claim 1 whensin said
non-direct compression filler is present in an amount of
betwecn about 25 and sbout 95% by weight.

1S. The dosage form as claimed in clsim 14 wherein said
non-direct compression fillor is present in an amount of
botwoen about 50 and about 95% by weight.

16. The dosage form as claimed io claim 15 whorein said
non-direct compression filler is present in an amount of
between about 60 and about 95% by weight.

17. The dosago form as claimed in claim 1 wherein said
non-direct compression filler is a non-direct compression
sugar or non~direct compression sugar alcohol.

18. The dosage form as claimed in claim 1 wherein anid
active ingredicnt is sclected from the group consisting of
systematically distributable pharmaccutical ingredients,
vilamios, minerals and dietary supplements, as well as
non-sysiematically distributable pharmsceutical ingredients.
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19. The dosage form as claimed in claim 18 wherein said
pharmaceutical ingredients include antacids, analgesics,
anti-inflammatories, antipyrelics antibiotics, antimicrobinls,
laxatives, aoorcxics, antihistamines, antissthmatics,
aatidiuretics, antiflaluents, antimigraine agents,
antispasmodics, sedatives, antihyperactives,
antihypertensives, tranquilizers, decongestants, beta block-
ers and combinations thercof.

20. The dosage form as claimed in claim 1 wherein said
active ingredient is provided in an amount between about
greater than zero and about 80% by weight of the finisbed
dosage form.

21. The dosage form as claimed in claim 20 wherein said
active ingredient is provided in an amount between about
groater than zero and about 509% by weight of the finished
dosage form.

22, The dosage form as claimed in claim 9 wherein said
particles are provided in an amount betwecn about greater
than zero and about 75% by weight of the finished dusage
form.

23. The dosage form as claimed in claim 22 wherein said
particles are provided in an amount belween about greater
than zero and about 60% by weight of the finished dosage
form.

24. The dosage form as claimed in claim 9 wherein said
particles are rapid reloase particlcs.

25. The dosage form as claimed in claim 9 wherein said
particlos are sustained releaso particics.

26. The dosage form as claimed in claim 1 wherein said
lubricant is & hydrophobic lubricant.

27. The dosage form as cleimed in claim 26 wherein said
hydrophobic lubricant is provided in an amount of between
about 1 and about 5% by weight.

28. The dosage form as claimed in claim 27 wherein said
hydrophobic lubricant is provided in an amount of between
about 1 and about 2.5% by weight.

29. The dosage form as claimed in claim 28 wherein said
hydrophobic lubricant is provided in an amount of between
about 1.5 and about 2% by weight.

30. The dosage form as claimed in claim 1 further
comprising a wicking agent.

31. The dosage form as claimed in claim M) whercin said
wicking agent is provided in an amount of less than about
5% by weight.

32. A hard, compressed, rapidly dissolving tablet adapted
for direct onl dosing comprising: particles including an
active ingredient and a protective material, seid particles
being provided in an amount of between about 0.01 and
about 75% by weight based on the weight of the tablet; and
a matrix including a non-direct compression fller, a wicking
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agent, and a hydrophobic lubricant; said tablet matrix com-
prixing at Jeast about 60% rapidly waler soluble ingredicnts
bascd on the total weight of the matrix material; said tablet
having a hardness of belween about 1S and sbout 50
Newtons, a frisbility of less than 2% when measurcd by
U.S.P. and being adapted to dissolve spontancoualy in the
mouth of a patient in less than about 60 seconds and thereby
liberate said particles and be capabls of being stored in bulk.

13. The tablet of claim 32 whercin said non-direct com-
prossion filler has an average particle size of 90 microns or
less, said filler being provided in an amount of between
greater than about 25 and about 95% by weight of the tablet;
said wicking agent being provided in an amount of between
about 2 and about 5% by weight based on the weight of the
tablet; and said lubricant being provided in an smount of
between sbowt 1.0 and about 2.5% by weight based on the
weight of the tablot.

34. A uablet as claimed in claim 32 wherein said friability
is less than or equal to about 1%.

35. A wablet as claimed in claim 32 wherein said hardnoess
is about 35 Newtons.

35. A tablet a8 claimed in claim 32 wherein said tablet
dissolves in less than about 45 seconds.

37. A method of making a packaged, arally disinteprable
dosage form, comprising the steps of:

(n) forming a mixture including an active ingredicnt and

a matrix including a non-direct comprossion filler and
a lubricant;

(b) compressing said mixture to form a plurality of hard,
compressed, rapidly disintegrable dosage forms having
said aclive ingredient distributed in said orally dissolv-
able matrix, szid dosage forms heing adapied for direct
onl dosing, said dosage forms having a hardness of st
least about 15 Nowtons and being adapted 1o dissolve
spontanecusly in the mouth of a pationt in less than
about 60 seconds and thereby liberate said active
mgredient; and

(¢) storing said tablets in bulk prior v packaging said
tabless.

38. The metbod of claim 37 [unher comprising the step of
packaging said tablets in a lumen of a package such that
there is at least one tablet per package.

39. The method of claim 38 wherein a plurality of said
compresscd tablois are packaged in a single lumen of a
single package.

40. The method of claim 37 wherein said compressing
stop is conducted using direct compression.
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