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FORMA FARMACEUTICA DE IBUPROFENO DE LIBERACION MODIFICADA
REFERENCIA CRUZADA A SOLICITUDES RELACIONADAS

El presente invento reivindica el beneficio de las solicitudes provisionales de los Estados
Unidos N™ 60/614,932, presentada el 30 de septiembre de 2004 y 60/689,631, presentada el 10 de
junio de 2005, y la aplicacién no-provisional de los Estados Unidos N° (A ASIGNAR), presentada
el 29 de septiembre de 2005.

ANTECEDENTES DEL INVENTO

Ibuprofeno es el acido 2-(4-isobutilfenil) propidnico y es un compuesto antiinflamatorio no
esteroide (AINE), que exhibe niveles elevados de las actividades anitinflamatorias, analgésicas y
antipiréticas necesarias para el tratamiento efectivo de la artritis reumatoide y de 1a osteoartritis y de
otras enfermedades inflamatorias. La mayoria de las formas farmacéuticas de ibuprofeno son formas
farmacéuticas de liberacion inmediata que proporcionan un comienzo ripido de la accién
terapéutica, seguido de una disminucién ripida de los niveles de! ingrediente activo, por lo que se
requiere una administracion repetida. No mantienen niveles terapéuticos con un tratamiento dnico a
lo largo de un periodo de tiempo prolongado. Por lo tanto se requiere una administracion repetida a
intervalos de cuatro a seis horas. Aquellas formulas que reivindican una liberacién prolongada no
tienen una descarga inicial del firmaco y por lo tanto exhiben un retraso sustancial entre la
administracion y la obtencién de un nivel terapéutico efectivo en sangre. Por lo tanto, se necesita
una forma farmacéutica sélida, por ejemplo un comprimido, que proporcione una descarga inicial
ripida de ibuprofeno, que proporcione un comienzo inmediato de la accion, y después proporcione
una liberacién sostenida de suficiente ibuprofeno para mantener niveles beneficiosos en sangre de
ibuprofeno a lo largo de un periodo prolongado de 8 o mis horas.

RESUMEN DEL INVENTO

De acuerdo con lo anterior, hemos proporcionado, una forma farmacéutica solida para ia
administracion de ibuprofeno por via oral que comprende una formula de liberacion de ibuprofeno
modificada que proporciona un efecto de liberacion inmediata y después una liberacion mantenida
de suficiente ibuprofeno para mantener niveles en sangre de 2l menos 6,4 pg/mi a lo largo de un
periodo prolongado de al menos 8 horas después de la administracion de una dosis Unica.

Mis particularmente, el invento comprende una forma farmacéutica solida para
administracién por via oral que comprende un polimero hidrofilico, una cantidad de ibuprofeno en el
rango de 300 mg a 800 mg farmacéuticamente efectiva dispersa uniformemente en el polimero, un
diluyente disperso en el polimero en una cantidad en el rango de un 10% a un 35% en peso del
ibuprofeno, y un aditivo de formula disperso en el polimero en una cantidad de un 15% 8 un 75% en
peso del ibuprofeno. La forma farmacéutica libera ibuprofeno a un ritmo suficiente para suministrar
inicialmente una cantidad efectiva de ibuprofeno en las 2,0 primeras horas después de su
administracion. A continuacidn la forma farmacéutica libera la cantidad restante de ibuprofeno a un
ritmo relativamente constante suficiente para mantener un nivel de ibuprofeno a lo lardo de un
periodo de liberacion predeterminado de al menos 8 horas.
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En la presente, un ritmo constante relativo se refiere a una relacion sustancialmente linear
mostrada en los ¢jemplos después de la descarga inicial (hasta alrededor de 2 horas) entre el
porcentaje liberado y ¢l tiempo transcurrido.

DESCRIPCION BREVE DE LOS DIBUJOS

Figura 1: Disolucion in-vitro del Ejemplo 1

Figura 2: Disolucion in-vitro del Ejemplo 2

Figura 3; Disolucion in-vitro del Ejemplo 3

Figura 4: Disolucion in-vitro del Ejemplo 4

Figura 5: Disolucién in-vitro del Ejemplo 5

Figura 6 Disolucion in-vitro del Ejemplo 6

Figuma 7; Disolucidn in-vitro del Ejemplo 7

Figums 8; Disolucién in-vitro del Ejemplo 8

Figura 9; Disolucién in-vitro det Ejemplo 9

Figura 10: Disolucién in-vitro del Ejemplo 10

Figura 1{: Disolucidn in-vitro del Ejemplo 11

Figura 12: Disolucién in-vitro del Ejemplo 12

Figura 13: Disolucién in-vitro del Ejemplo 13

Figuma 14: Disolucién in-vitro del Ejemplo 14

Figura 15: Disolucion in-vitro del Ejemplo 15

Figura 16: Disolucion in-vitro del Ejemplo 16

Figura 17; Disolucion in-vitro del Ejemplo 17 y 18

Figura 18: Disolucién in-vitro de BRUFEN RETARD, una forma de liberacién prolongada de
Tbuprofeno a la venta en Europa.

Figura 19: Datos in-vitro obtenidos por comparacién del presente invento con MOTRIN®

DESCRIPCION DETALLADA DEL INVENTO

El presente invento se ilustra y describe con més detalle en referencia a la revelacion,
ejemplos y discusién que aparecen a continuacion. En los ejemplos y en la discusién que siguen, el
uso de especificos polimeros, electrolitos, aditivos, material de relleno y agentes aglutinaates se
mencionan solamente como ejemplo y no con la intencion de limitar el ambito de este invento.
Aunque el invento se ilustra y describe en la presente en referencia a encarnaciones especificas, no
s nuestra intencion limitar el invento a los detalles que se muestran. Por lo contrario, se pueden
hacer varias modificaciones en los detalles dentro del ambito y rango de equivalentes de las
reivindicaciones y sin salimos del inveato.

El contenido de ibuprofeno en la forma farmacéutica puede estar entre los rangos de
alrededor de 300 mg y alrededor de 800 mg por unidad de forma farmacéutica, preferentemente
alrededor de 300, 400 o 600 mg por unidad de forma farmacéutica. También se contempla ¢l uso de
pro-fiirmacos de ibuprofeno como ibuprofeno-lisina e ibuprofeno-arginina. Si se quiere una forma
farmacéutica menor, se puede dividir una dosis individual de ibuprofeno entre multiples, por
ejemplo dos o tres, unidades de la forma farmacéutica, como comprimidos, que se pueden
administrar sustancialmente al mismo tiempo. La forma farmacéutica puede comprender entre
alrededor del 25% a alrededor del 75% en peso de ibuprofeno.

El polimero hidrofilico usado en la forma farmacéutice se puede seleccionar a partir de una
amplia variedad de polimeros hidrofilicos. Los polimeros hidrofilicos adecuados para uso en la
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formula de liberaciOn sostenida incluyen: uno o mis de las gomas hidrofilicas naturales o bien
parcialmente o totalmente sintéticas como acacia, goma tragacanta, goma de algarrobo, goma guar,
o goma karaya; sustancias celuldsicas modificadas como metilcelulosa, hidroxi metilcelulosa,
hidroxipropil metilcelulosa, hidroxipropil celulosa, hidrosietilcelulosa, o carboxietilcelulosa;
sustancias proteiniceas como agar, pectina, carrageno, y alginatos; y otros polimeros hidrofilicos
como carboxipolimetileno, gelatina, caseina, ceina, bentonita, silicato de aluminio y magnesio,
polisacéridos, derivados de almidén modificado, y otros polimeros hidrofilicos conocidos por
aquellos familiarizados en el arte, 0 una combinacion de estos polimeros.

Estos polimeros hidrofilicos se gelifican y se disuelven despacio en medio acidico acuoso y
por lo tanto permiten que el ibuprofeno se difumine desde el gel al estdomago y al tracto
gastrointestinal. La hidroxipropil metilcelulosa (HPMC) y otros polimeros mencionados
previamente pueden presentarse en formas que tienen varios indices de viscosidad. En general estos
polimeros, o una combinacion de los mismos, pueden estar presentes en la forma farmacéutica solos
0 en combinacion en una cantidad o en una concentracion en el rango del 10% al 70% en peso del
ibuprofeno presente en la formula, por ejemplo del 15% al 50% o del 15% al 33% dependiendo de la
pauta de liberacién que se quiere conseguir con esa forma farmacéutica particular.

Un polimero hidrofilico itil en el invento presente es HPMC K4M. Este polimero es un
polimero hidrofilico noidnico hinchable manufacturado por “La compaiiia quimica Dow” (“The
Dow Chemical Company”) bajo el nombre comercial “Methocel”. HPMC K4M también se conoce
como HPMC K4MP, en el cual 1a “P” se refiere al éter de celulosa de primera calidad disefiado para
formulas de liberacion controlada. El “4™ en la abreviacion indica que el polimero tiene una
viscosidad nominal (2% en agua) de 4000. El porcentaje de grupos metosil e hidroxipropil es 19-24
y 7-12, respectivamente. En su formula fisica, HPMC K4M es un polvo blanco, de flujo libre con un
limite en ¢l tamafio de particula de 90%<100 de tamafio de malla. Una lista mis completa de HPMC
KI100LVP, K15MP, K100MP, E4MP y E1OMP CR con viscosidades nominales de 100, 15000,
100000, 4000, y 10000 respectivamente.

La forma farmacéutica sdlida también incluye por lo menos un aditivo de la formula como
uno o mas de bien un material de relleno, un disolvente, o un agente aglutinante. Estos son aditivos
que ayudan en la preparacién o fabricacion de la forma farmacéutica y para obtener una forma
farmacéutica sdlida en forma de comprimido se puede afiadir un agente aglutinante como celulosa
microcristalina (MCC), como MCC 105 (tamailo de particula de alrededor de 20 pm), MCC 200
(tamafio de particula de alrededor de 180 um) y MCC 302 (tamafio de particula de alrededor de 90
pm), celulosa microcristalina silicificada (MCC unida a Si0;), como Prosolv90 (con un tamadlo de
particula de alrededor de 90 um) y Prosolv50 (con un tamaiio de particula de alrededor de 50 um),
lactosa, como lactosa seca en spray (Lactopress" ), fosfato dicélcico, silice, o almidén
pregelatinizado y combinaciones de los mismos en una cantidad o a una concentracion en el rango
de alrededor del 15% a alrededor del 75% en peso de ibuprofeno presente en la forma farmacéutica.
Se contempla que se podrian usar varios tamafios de particula de celulosa microcristalina si se
quisiera, por ¢jemplo dos diferentes tamafios de particula de los cuales cada uno de ellos estin
presentes en cantidades individuales en el rango del 17% al 33% en peso del ibuprofeno presente en
la formula. En una encarnacion, se puede mezclar previamente silice con ibuprofeno o mezclar
previamente silice y/o el aditivo MCC de la formula con ibuprofeno.

Ademis de aditivos de la formula, 1a forma farmacéutica también contiene por lo menos un
diluyente. Estos aditivos que generalmente comprenden un agente formador de poros, un agente
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humectante, o un agente de desintegracion que facilita la disolucion de la forma farmacéutica. Estos
diluyentes pueden estar presentes en la forma farmacéutica en una cantidad o concentracion en el
rango de alrededor del 20% hasta alrededor del 35% en peso del ibuprofeno, por ejemplo, entre el
10% hasta alrededor del 15%. El aditivo se puede elegir adecuadamente entre las sales metalicas
alcalinas, como carbonato sédico y potisico; carbonato sddico, monohidratado; bicarbonato sbdico;
amino &cidos con cadenas de neutras a basicas, como glicina, alanina, valina, leucina, isoleucina,
cisteina, metionina, fenilalanina, prolina, lisina, arginina, histidina, serina, treonina, aparagina,
triptéfano, tirosina y glutamina; desintegrantes farmacéuticos convencionales y combinaciones o
mezclas de los mismos. Son ejemplos de tales aditivos carbonato sddico, glicina, arginina y
croscarmelosa sodica.

Ademés de ibuprofeno, se contemplan miltiples ingredientes activos y pueden estar
presentes en la forma farmacéutica actual. Combinaciones de ibuprofeno con activos como cafefna,
pseudofedrina, aspirina, fenilefrina y/o simpatomiméticos, analgésicos como hidrocodona, y
antihistaminas estan dentro del Ambito del invento.

Se consideran caracteristicas favorables in vitro que llevan a una eficacia aceptable in vivo,
una liberacién de 20% o mayor en las 2,0 primeras horas después de la administracion oral o del
contacto con un ambiente acuoso, seguida de una liberacién mas gradual a lo largo de varias horas,
llevando a la liberacion de al menos un 70% en las 8 a 12 horas después de la administracidn o el
contacto con el ambiente acuoso. El método de determinar la liberacion in vitro consiste en usar un
medio acuoso con agitacién, como agitar a 50 rpm en un medio KH,PO, a PH 7,2; o métodos
alternativos usando un medio de pH alternativo, como 0,1 N HCl o SGF a pH 1,2 por un periodo
inicial (30 min-2 horas o usando condiciones hidrodinimicas alternativas como entre 100 y 150 pm
por un periodo de 1-2 horas).

El rango aceptado para una eficacia minima in vivo es desde alrededor de 6,4 pg/ml a
alrededor de 10 ug/ml de concentracidn media de ibuprofeno en sangre.

Ejemplos

Las formulas del invento se ilustran en los siguientes ejemplos. El uso de polimeros,
electrolitos, aditivos, material de relleno y agentes aglutinantes particulares no se mencionan con la
intencion de limitar el 4mbito de este invento sino que son ejemplos solamente.

La forma farmacéutica sdlida que comprende una formula de liberacién modificada del
invento actual se prepard y se probd tanto para liberacion in vitro como para niveles en sangre in
vivo segiin se describe a continuacién en los ejemplos 1-20. En el ensayo in vivo, los indices de
disolucién de las formas farmacéuticas del voluntario se compararon con las de dos comprimidos
disponibles comercialmente, una era una formula de liberacion inmediata de 200 mg de ibuprofeno
y la otra era una formula de liberacion inmediata de 600 mg de ibuprofeno. Las formas
farmacéuticas sélidas que comprendian la formula de liberacion modificada del presente invento
mostraron una descarga inicial similar a la de un comprimido de liberacién inmediata y una
liberacion de ibuprofeno mis lenta, mas controleda 2 lo largo de un periodo de ocho horas, como se
puede ver mejor en la Fig. 19.

Si no se especifica expresamente, todas ias actuaciones se evaluaron en un aparato de
disolucién de tipo IT en 900 ml de buffer KH;PO4, pH 7,2, con una velocidad de paleta de 50 rpm.
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Ejemplo 1

En una encarnacion, la formula comprendié ibuprofeno, hidroxipropil metilcelulosa (HPMC
K15M y HPMC KI100LV), glicina y carbonato sédico, en la cual HPMC K15M estaba presente en
una concentracion del 18% en peso de ibuprofeno, HPMC K100LV estaba presente en una
concentracion del 17% en peso de ibuprofeno, glicina estaba presente a una concentracion del 2,5%
en peso de ibuprofeno, y carbonato sddico estaba presente en una concentracion del 17% en peso de
ibuprofeno en un comprimido monolitico. Las formulas especificas son las siguientes:

Ej.la mg
Ibuprofeno grado 90 600 | Ej.1b m
HPMC K15M 110 Ibuprofenc grado 90 600
HPMC K100LV 100 HPMC K15M 125
MCC PH102 100 HPMC KI100LV 100
NayCQ,, anhidro 150 MCC PH102 100
Glicina 15 Na;CO,, anhidro 150
Silice, siloide 244 20 Glicina 15
Estearato de Mg 10 Silice, siloide 244 20
Total: A 1105 Estearato de Mg 10
Total: 1120
1

Los ingredientes se pasaron a través de un tamiz con tamafio de maila 30 y se mezclaron con los
componentes restantes de la formula en una batidora V. El polvo resultante se compacté en
comprimidos usando las técnicas de compresion convencionales.

Como se muestra en la Fig. 1, los resultados de este Ejemplo demuestran que el invento es
capaz de un perfil de liberacidn in vitro que comprende un efecto de descarga, seguido de una
liberacion mantenida del material restante, llevando a una liberacion en exceso del 90% en
aproximadamente 12 horas, De esta manera estd formula supera uno de los problemas principales de
muchas formulas del ibuprofeno que exhiben una liberacion sustancialmente menor de uns
liberacion compieta durante un periodo de tiempo prolongado.

Ejemplo 2

En otra encamacidn, la formula comprendio ibuprofero, hidroxipropil metilcelulosa (HPMC
K100M y HPMC KI100L V), carbonato sddico, agentes de flujo y agentes aglutinantes, en la que
HPMC K100M estaba presente en una concentracion del 17% en peso de ibuprofeno, HPMC
KI100LYV estaba presente en una concentracion del 17% en peso de ibuprofeno y carbonato sddico
estaba presente en una concentracion del 25% en peso de ibuprofeno en un comprimido monolitico.
La formula especifica es la siguiente:
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Ej.2 mg
Ibuprofeno 600
HPMC K100M 100
HPMC KI100LY 100
N2,CO,, anhidro 150
MCC PH102 150
Silice, siloide 244 20
Estearato de Mg 10
Total: 1130

Los ingredientes de la formula se mezclaron en una batidora V. El polvo resultante se
compacto en comprimidos usando la tecnologia de compresién convencional. En este Ejemplo se
usd una combinacién de HPMC con una viscosidad ente media y alta y un HPMC de viscosidad

baja.

Como se muestra en la Fig. 2, los resultados de este Ejemplo demuestran un perfil de
liberacién in vitro que comprende un efecto de descarga, seguido de una liberacion mantenida del
material restante. El efecto de descarga proporciona la liberacién del 20% del ibuprofeno en las 2
primeras horas, y la liberacién de aproximadamente el 930% del ibuprofeno disponible a lo largo de
un periodo de 12 a 14 horas.

Ejemplo 3

En otra encamnacion, la férmula comprendié ibuprofeno, hidroxipropil metilcelulosa (HPM(”
K15M y HPMC K100LV), carbonato sddico, agentes de flujo y agentes aglutinantes, en la que -
HPMC K100M estaba presente en una concentracién del 17% en peso de ibuprofeno, HPMC
KI100LYV estaba presente en una concentracion del 17% en peso de ibuprofeno y carbonato sodico
estaba presente en una concentracion del 25% en peso de ibuprofeno en un comprimido monolitico.

Ej.3 mg
Ibuprofeno 600
HPMC K15M 100
HPMC K100LV 100
MCC PH102 100

| N2;COs, anhidro 150
Gilicina 15
Silice, siloide 244 20
Estearato de Mg 10
Total: 1095

Los ingredientes de la formula se mezclaron en una batidora V. El polvo resultante se
compactd en comprimidos usando la tecnologia de compresién convencional, En este Ejemplo se
us6 una combinacion de HPMC con una viscosidad ente media y alta y un HPMC de viscosidad
baja.

Como se muestra en la Fig. 3, los resultados de este Ejemplo demuestran un perfil de
liberacion in vitro que comprende un efecto de descarga que proporciona la liberacion del 20% del
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Ex.5 mg |
Ibuprofeno 600
PEO 301 50
HPMC K100M 100
MCC PH102 100
NazCO,, anhidro 150
Glicina 20
Silice, siloide 244 20
Estearato de Mg 10
Total: 1050

Los ingredientes de la formula se mezclaron en una batidora V. El polvo resultante se
compacté en comprimidos usando la tecnologia de compresidn convencional.

Como se muestra en la Fig. §, los resultados de este Ejemplo demuestran un perfil de
liberacién in vitro que comprende un efecto de descarga, seguido de una liberaci6n sostenida del
material restante. En esta formula se liberé un 20% de ibuprofeno en las 2 primeras horas, pero
después de 12 horas la liberacién era incompleta.

Ejemplo 6

En otra encamacién, 1a fdrmula comprendié ibuprofeno, hidroxipropil metilcelulosa (HPMC
K 15M), carbonato sddico, agentes de flujo y ayudantes para la compresidn, en la que HPMC cstaba
presente en una concentracion del 33% en peso de ibuprofeno, y carbonato sédico estaba p:esenie cn
una concentracion del 17% en peso de ibuprofeno en un comprimido monolitico.

Ej.6 m
Tbuprofeno grado 90 600
MCC PH 105 210
HPMC K15M Primera calidad | 190
MCC PH 200 100
NaxCO,, anhidro 100
1200

Los componentes de la fdrmula se mezclaron en una batidora V. El polvo resultante se
compactd en comprimidos usando la tecnologia de compresion convencional.

Como se muestra en la Fig. 6, los resultados de este Ejemplo demuestran un perfil de
liberacidn in vitro que comprende un efecto de descarga, seguido de una liberacion sostenida del
material restante. Un 20% del ibuprofeno se liberé en menos de 2 horas, y la liberacion se mantuvo
a partir de entonces a lo largo de un periodo de 15 horas. Sin embargo, la forma farmacéutica
presentd liberacion incompleta.

Ejemplo 7

En esta encarnacion, 1a formula comprendié ibuprofeno, hidroxipropil metilcelulosa (HPMC
K15M), carbonato sddico, celulosa microcristalina (MCC PH105 y MCC PH200), en la quc HPMC
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estaba presente en una concentracion del 33% en peso de ibuprofeno, carbonato sddico estaba
presente en una concentracién del 17% en peso de ibuprofeno, MCC PHI105 estaba presente en una

concentracidn del 33%, y MCC PH200 estaba presente en una concentracion del 17% en un
comprimido monolitico.

Ej.7 _mg

Ibuprofeno grado 90 600
HPMC K15M de primera calidad 190
MCC PH 105 210

MCC PH 200 100

Na2COs, anhidro 100
1200

Todos los ingredientes se pasaron por un tamiz de de tamafio de malla 30. El ibuprofenc y la
MCC 105 se mezclaron en una batidora V. El producto homogéneo resultante pre-mezclado se
granuld con agua, se secé y se mezcld a continuacion con los restantes componentes de la formula
en una batidora V. El polvo resultante se compactd en comprimidos usando la tecnologia de
compresion convencional.

Como se muestra en la Fig. 7, este Ejemplo demuestra un perfil de liberacion in vitro que
comprende un efecto de descarga, seguido de una liberacion sostenida del material restante. El
efecto de descarga liberz un 20% del ibuprofeno en menos de 2 horas, seguido de la liberacion
relativamente constante durante las siguientes 10-12 horas y resultando en una liberacién de
aproximadamente un 90% después de 12 horas.

Ejemplo 8

En la encarnacidn del Ejemplo 1, el comprimido resultante de la férmula se dividid en dos
partes iguales, y ambas secciones se colocaron en una vasija de disolucion.

Ex.8 mg
Tbuprofeno grado 90 600
HPMC K15M 110
HPMC K100LV 100
MCC PH102 100
N2:COs, anhidro 150
Glicina 15
Silice, siloide 244 20
Estearstode Mg 10
Total: 1105

Como se muestra en la Fig. 8, los resultados de este Ejemplo demuestran un perfil de
liberacibn in vitro que comprende un efecto de descarga, seguido de una liberacidn sostenida del
material restante, incluso cuando se divide en secciones después de comprimir. En cada uno de los
casos se liberéd un 20% del ibuprofeno en menos de una hora y sustancialmente todo el ibuprofeno se
habia liberado en alrededor de 12 horas.
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ibuprofeno en 2 horas, seguido de una liberacion sostenida del material restante con evidencia de la
liberacién del 100% del ibuprofeno presente en alrededor de 11 horas y mas del 90% en
aproximadamente 8 horas.

Ejemplo 4

En otra encarnacion, la formula comprendi6 ibuprofeno, hidroxipropil metilcelulosa (HPMC
K100M y HPMC K100LYV), carbonato sadico, agentes de flujo y agentes aglutinantes, en la que
HPMC K100M estaba presente en una concentracion del 17% en peso de ibuprofeno, HPMC
K100LYV estaba presente en una concentracion del 17% en peso de ibuprofeno y carbonato sddico
estaba presente en una concentracion del 25% en peso de ibuprofeno en un comprimido monolitico.

Ex.4 mg
Ibuprofeno 600
HPMC K100M 100
HPMC K100LV 100
MCC PH102 100
Na;CQOs, anhidro 150

Silice, siloide 244 20

Estearato de Mg 10
Total: 1080

Los ingredientes de la formula se mezclaron en una batidora V. El polvo resultante se
compactd en comprimidos usando las tecnologias convencionales. En este Ejemplo se us6 una
combinacién de HPMC con una viscosidad entre media y alta y un HPMC de viscosidad baja

Como se muestra en la Fig. 4, los resultados de este Ejemplo demuestran un perfil de
liberacién in vitro que comprende un efecto de descarga, seguido de una liberacion sostenida del
material restante. Un 20% del ibuprofeno se liber$ en las 2 primeras horas, seguido de una

liberacién gradual sostenida, que results en la liberacion de aproximadamente el 95% después de 12
horas.

Ejemplo 5

En otra encamnacion, la formula comprendio ibuprofeno, hidroxipropil metilcelulosa (HPMC
K100M), 6xido de polietileno (PEO WSRN 301), carbonato sodico, glicina, agentes de fluju y
agentes aglutinantes, en la que HPMC estaba presente en una concentracion del 33% en peso de
ibuprofeno, glicina estaba presente en una concentracion del 8,25% en peso de ibuprofeno y
carbonato sddico estaba presente en una concentracion del 25% en peso de ibuprofeno en un
comprimido monolitico.
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Ejemplo 9

En una encarnacion, la formula comprendié ibuprofeno, hidroxipropil metilcelulosa (HPMC
K15M), carbonato sddico, celulosa microcristalina (MCC PH 302), en la que HPMC estaba presente
en una concentracion del 33% en peso de ibuprofeno, carbonato sédico estaba presente en una

concentracion del 18% en peso de ibuprofeno y MCC PH 302 estaba presente en una concentracion
del 33% en un comprimido monolitico.

Ex.9 mg
Ihuprofeno grado 90 300
HPMC K15M de primera calidad | 100
MCC PH 302 100
Na22CO;, anhidro 50

Glicina 1,5
Silice 5,5
Total: 563

Todos los ingredientes se pasaron por un tamiz con tamafio de malla 30 y se mezclaron en
una batidora V. El producto homogéneo resultante pre-mezclado se granulé con agua, se secd y se
mezclé a continuacion con los restantes componentes de la formula en una batidora V. El polvo
resultante se compact6 en comprimidos usando Ia tecnologia de compresion convencional.

Como se muestra en la Fig. 9, los resultados de este Ejemplo demuestran un perfil de
liberacidn in vitro que comprende un efecto de descarga, seguido de una liberacién sostenida del
material restante. Un 20% del ibuprofeno se liberd en menos de 2 horas, se obtuvo un 90% de la
liberacién en unas 9 horas seguido de un 100% de liberacion en menos de 16 horas.

Ejemplo 10

En otra encarnacion, la formula comprendid ibuprofeno, hidroxipropil metilcelulosa (HPMC
K4M), agentes de flujo y agentes agiutinantes, en la que HFMC K4M estaba presente en una
concentracion del 32% en peso de ibuprofeno, y arginina estaba presente en una concentracién del
17% en peso de ibuprofeno en un comprimido monolitico.

Ej.10 mg
Thuprofeno grado 90 600
Silice 55
MCC PH 105 210
HPMC K4M de primera calidad | 190
Arginina 100
Silice 5.5
Total: 1111

Los ingredientes de la formula se mezclaron en una batidora V. EI polvo resultante se
compacto en comprimidos usando tecnologiss de compresion convencionales.

10
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Como se muestra en la Fig, 10, los resultados de este Ejemplo demuestran un perfil de
liberacion in vitro que comprende un efecto de descarga pequefio, seguido de una liberacién
sostenida del material restante. Aunque el efecto de descarga en esta formula produce un cierto
retraso en el porcentaje liberado, esta formula demuestra una liberacién en exceso del 90% a lo largo
de un periodo de 8 horas.

Ejemplo 11

En otra encarnacion, [a formula comprendid ibuprofeno, hidroxipropil metilcelulosa (HPMC
K4M), carbonato sodico, arginina, agentes de flujo y agentes aglutinantes, en la que HPMC K4M
estaba presente en una concentracion del 32% en peso de ibuprofeno, carbonato sédico estaba
presente en una concentracion del 17% en peso de ibuprofeno y arginina estaba presente en una
concentracion del 17% en peso de ibuprofeno en un comprimido monolitico.

Ex.11 mg
Tbuprofeno grado 90 600
Silice 5.5
MCC PH 105 210
HPMC K4M de primera calidad { 190
Na2,CO;, anhidro 100
' MCC PH 200 100
Arginina 100
Silice 5,5
Acido estedrico 12
Total: 1323

Los componentes de la formula se mezclaron en una batidora V. El polvo resultante se
compacté en comprimidos usando tecnologias de compresién convencionales.

Como se muestra en la Fig. 11, los resultados de este Ejemplo demuestran un perfil de
liberacidn in vitro que comprende un efecto de descarga, seguido de unz liberacidn sostenida del
material restante. La liberacion inicial es superior al 20% de ibuprofeno en menos de dos horas, y
aproximadamente 90% en un periodo de 14 horas.

Ejemplo 12

En otra encarnacion, la formula comprendio ibuprofeno, hidroxipropil metilcelulosa (HPMC
K4M), celulosa microcristalina (MCC 105), carbonato sodico, agentes de flujo y agentes
aglutinantes, en la que HPMC K4M estaba presente en una concentracion del 32% en peso de
ibuprofeno, carbonato sodico estaba presente en una concentracién del 17% en peso de ibuprofeno y
agentes aglutinantes, bien Lactopress (12a) o fosfato dicélcico (12b), o almidén pregelatinizado
(12c) estaban presente en una concentracion del 17% en peso de ibuprofeno en un comprimido
monolitico.

i1
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Ej.12s mg
[buprofeno grado 90 600
Silice 55
MCC PH 105 210
HPMC K4M de primera calidad | 190
NazCO;, anhidro 100
Lactopress 100
Silice 5.5
Acido esteirico 12
Total: 1223
| Ej.12b mg
Tbuprofeno grado 90 600
Sllice 5.5
MCC PH 105 210
HPMC K4M de primera calidad | 190
NaC0s, anhidro 100
Fosfato dicdlcico 100
Silice 55
Acido estedrico 12
Total: 1223
| Ej. 12c mg
Thuprofeno grado 90 600
Silice 5,5
MCC PH 105 210
HPMC K4M de primera calidad | 190
Na;COs, anhidro 100
Almidén 1500 100
Stlice 5.5
Acido estedrico 12
Total: 1223

Todos los ingredientes se pasaron por un tamiz con tamaflo de malla 30. El ibuprofeno y la
MCC 105 se mezclaron en una batidora V. El producto homogéneo resultante pre-mezciado se
granuld con agua, se secd y se mezcld a continuacion con los restantes componentes de [a formula

PCT/US2005/035630

en una batidora V. El polvo resultante se compacté en comprimidos usando tecnologias

convencionales,

3

Como se muestra en la Fig. 12, los resultados de este Ejemplo demuestran que el invento es

capaz de un perfil de liberacion in vitro que comprende un efecto de descarga, seguido de una

liberacidn sostenida del material restante, con una pequedia alteracion o sin alteracion en el perfil de

liberacién cuando se varia la seleccion del agente aglutinante. El perfil in vifro muestra més de un

12
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20% de liberacién antes de 2,0 horas con una indice de liberacién constante y una liberacion de al
menos el 70% a las 14 horas.

Ejemplo 13

En otra encarnacién, la formula comprendid ibuprofeno, hidroxipropil metilcelulosa (HPMC
K4M), celulosa microcristalina (MCC 105), carbonato sbdico, agentes de flujo y varios agentes
aglutinantes, en la que HPMC K4M estaba presente en una concentracion del 32% en peso de
ibuprofeno, carbonato sddico estaba presente en una concentracién del 17% en peso de ibuprofeno y
croscarmelosa sddica estaba presente en una concentracion del 3% en peso de ibuprofeno en un
comprimido monolitico.

[Ej.13 mg
Ibuprofeno grado 90 600
Silice 5,5
MCC PH 105 210
HPMC K4M de primena calidad | 190
Na2CO;, anhidro 100
MCC PH 200 100
Croscarmelosa sodica 18
Silice 55
Acido estedirico ~ 1% 12
Total: 1241

Todos los ingredientes se pasaron por un tamiz con tamafio de malla 30. El ibuprofeno, lu
silice y el MCC 105 se mezclaron en una batidora V. El producto homogéneo resultante pre-
mezclado se granuld con agua, se seco y se mezcld a continuacion con los restantes componentes de
la férmula en una batidora V. El polvo resultante se compactd en comprimidos usando tecnologias
de compresidn convencionales.

Como se muestra en la Fig. 13, los resultados de este Ejemplo demuestran que el invento es
capaz de un perfil de liberacién in vitro que comprende un efecto de descarga, seguido de una
liberacion sostenida del material restante. El perfil in vitro muestra mis de un 20% de liberacion
antes de 2,0 horas seguido de una indice de liberacién relativamente constante y al menos un 80%
liberado a las 14 horas.

Ejemplo 14

En otra encamacion, la formula comprendié ibuprofeno, hidroxipropil metilcelufosa (HPMC
K4M), celulosa microcristalina carbonato sddico, agentes de flujo y varios agentes aglutinantes, en
Is que HPMC K4M estaba presente en una concentracion del 32% en peso de ibuprofeno, carbonato
sddico estaba presente en una concentracion del 17% en peso de ibuprofeno, glicina estaba presente
en una concentracion del 8% en peso de ibuprofeno y croscarmelosa sodica estaba presente en una
concentracidn del 6% en peso de ibuprofeno en un comprimido monolitico.

13
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Ej.14 mg
Ibuprofeno grado 90 600
MCC PH 105 200
Silice 55
HPMC K4M de primera calidad | 190
MCC PH 200 100
Glicina 50
Croscarmelosa sodica 35
Silice 55
Acido estedrico ~ 1% 12
Total: 1198

Todos los ingredientes se pasaron por un tamiz con tamaiio de malla 30, El ibuprofeno, la
sflice y la MCC 105 se mezclaron en una batidora V. El producto homogéneo resultante pre-

PCT/US2005/035630

8

mezclado se granuié con agua, se secO y se mezclo a continuacion con los restantes componentes de

la fSrmula en una batidora V. El polvo resultante se compactd en comprimidos usando tecnologias

convencionales.

Como se muestra en la Fig. 14, los resultados de este Ejemplo demuestran que el invento

capaz de un perfil de liberacién in vitro que comprende un efecto de descarga, seguido de una
liberacion sostenida del material restante. El perfil in vitro muestra mas de un 20% dg liberacion

antes de 2,0 horas con un indice de liberacion constante y con una liberacién de al menos un 70% a

las 14 horas.

En otra encarnacion, la férmula comprendié ibuprofeno, éxido de polietileno (PEO 301),
PEO 60K, glicina, carbonato sédico, agentes de flujo y varios agentes aglutinantes, en la que PEQ
estaba presente en una concentracion del 32% en peso de ibuprofeno, carbonato sodico estaba
presente en una concentracion del 25% en peso de ibuprofeno y glicina estaba presente en una

-Ejemplo 15

concentracion del 37% en peso de ibuprofeno en un comprimido monolitico.

rli.'j .15 mg
Ibuprofeno 400
PEQ 301 50
PEO 60K 75
NA,CO; 100
Glicina 150
Maltodextrina M-580 100
Acido estedirico 10
Silice 10
Total: 895

Todos los ingredientes se pasaron por un tamiz con tamaiio de malla 30. El ibuprofeno se
mezcld con los componentes de la formula en una batidora V. El polvo resultante se compactd en
comprimidos usando tecnologias de compresion convencionales.

14
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Como se muestra en la Fig. 15, los resultados de este Ejemplo demuestran que el invento es
capaz de un perfil de liberaci6n in vitro que comprende un efecto de descarga, seguido de la
liberacion sostenida de! material restante. El perfil in vitro muestra mis de un 20% de liberacién
antes de 2,0 horas con una indice de liberacion constante y de al menos un 80% liberado a las 8
horas.

Ejemplo 16

En otra encamacion, la formula comprendié ibuprofeno, oxido de polietileno (PEQ 301),
PEQ 60K, glicina, carbonato sddico, agentes de flujo y varios agentes aglutinantes, en ia que PEQ
estaba presente en una concentracién del 32% en peso de ibuprofeno, carbonato sédico estaba
presente en una concentracién del 25% en peso de ibuprofeno y glicina estaba presente en una
concentracién del 37% en peso de ibuprofeno en un comprimido monolitico.

Ej. 16 mg
Tbuprofeno 400
PEO 301 50
PEQ 60K 50
Na;COy 100
Glicina 100
Maltodextrina M-508 100
Acido estedrico 10
Silice 10
Total: 820

Todos los ingredientes se pasaron por un tamiz con tamafio de malla 30. El ibuprofeno se
mezcl6 con los componentes de la formula en una batidora V. El polvo resultante se compact6 en
comprimidos usando tecnologias convencionales.

Como se muestra en la Fig. 16, los resultados de este Ejemplo demuestran que el invento es
capaz de un perfil de liberacidn in vitro que comprende un efecto de descarga, seguido de una
liberacion sostenida del material restante. El perfil in vitro muestra més de un 20% de liberacion
antes de 2,0 horas con una indice de liberacién constante y una liberacion de al menos un 90% a las
8 horas.

Ejemplo 17

En otra encarnacion, la formula comprendi6 ibuprofeno, dxido de polietileno (PEQ
301), glicina, carbonato sddico, agentes de flujo y varios agentes aglutinantes, en la que PEQ estaba
presente en una concentracion del 25% en peso de ibuprofeno, carbonato sddico estaba presente en
una concentracion del 25% en peso de ibuprofeno y glicina estaba presente en una concentracién del
25% en peso de ibuprofeno en un comprimido monolitico.

15
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| Ej. 17 mg

Ibuprofeno 400

PEO 301 100

Na2CO03 100

Glicina 100

Acido estedrico 10

Total: 710

Todos los ingredientes se pasaron por un tamiz con tamafio de malla 30. El ibuprofeno se
mezclo con los componentes de la formula en una batidora V. El polvo resultante se compact6 en
comprimidos usando tecnologias convencionales.

Como se muestra en fa Fig. 17, los resultados de este Ejemplo demuestran que el invento es
capaz de un perfil de liberacion in vitro que comprende un efecto de descarga, seguido de una
liberacion sostenida del material restante. El perfil in vitro muestra mis de un 20% de liberacién
antes de 2,0 horas con una indice de liberacion constante y una liberacién de al menos un 80% a las
8 horas.

Ejemplo 18

En otra encarnacion, la formula comprendié ibuprofeno, éxido de polietileno (PIX0O
301), glicina, carbonato sédico, croscarmelosa sodica, agentes de flujo y varios agentes aglutinantes,
en {a que PEO estaba presente en una concentracion del 25% en peso de ibuprofeno, carbonato
sodico estaba presente en una concentracion del 25% en peso de ibuprofeno y glicina estata
presente en una concentracién del 25% en peso de ibuprofeno en un comprimido monolitico.

| Ej. 13 mg
Ibuprofeno 400
PEQ 301 100
NI.:CO; 100
Glicina 100
Croscarmelosa sddica 50
DCP 150
Acido estearico 10
Total: 910

Todos los ingredientes se pasaron por un tamiz de de tamafio de malla 30, El ibuprofeno se
mezclo con los componentes de la formula en una batidora V. El polvo resultante se compacto en
comprimidos usando tecnologias de compresion convencionales.

Como se muestra en la Fig. 17, los resultados de este Ejemplo demuestran que et invento es
capaz de un perfil de liberacién in vitro que comprende un efecto de descarga, seguido de una
liberacién sostenida del material restante. El perfil in vitro muestra mis de un 20% de liberacion
antes de 2,0 horas con una indice de liberacion constante y con una liberacion de al menos un 90% a
las 8 horas.
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BRUFEN RETARD esta a la venta en Europa como una fdrmula de liberacion sostenida de
ibuprofeno. Los comprimidos de BRUFEN RETARD estin especialmente formulados para permitir
la liberacién gradual de la sustancia activa proporcionando niveles estables y una duracién
prolongada del efecto a lo largo del intervalo de administracién. BRUFEN RETARD es un
comprimido recubierto de una pelicula que contiene 800 mg de ibuprofeno. BRUFEN RETARD se
recomienda por sus efectos analgésico y antiinflamatorio en el tratamiento de la artritis reumatoide
(incluyendo la artritis reumatoide juvenil o enfermedad de Still), espondilitis anquilosante, y la
artritis 6sea. BRUFEN RETARD se¢ recomienda en el tratamiento de reumatismo no-articular
incluyendo fibrositis. BRUFEN RETARD se recomienda en condiciones periarticulares como
hombro congelado (capsulitis), bursitis, tendinitis, tenosinovitis y dolor en la parte baja de [a
espalda. BRUFEN RETARD también se puede usar en heridas en el tejido blando como esguinces y
torceduras. BRUFEN RETARD también se recomienda por su efecto analgésico en el alivio de
dolor de medio a moderado como en la dismenorrea, dolor dental, dolor después de una episiotomia
y dolor después del parto.

Ejemplo 19 (Fi i8

Se evalué la actuacion de la liberacién in vitro del comprimido de BRUFEN RETARD en un
aparato de disolucion de tipo I en 900 mL de buffer KH;PO4, PH 7,2, a una velocidad de 50rpm dc
pala.

Como se muestra en la Fig. 18, los resultados de este Ejemplo demuestran los resuitados de
los datos in vitro de BRUFEN RETARD. La figura muestra que BRUFEN RETARD es incapaz de
un perfil de liberacién in vitro que comprenda un efecto de descarga, seguido de una liberacion
sostenida del material restante. BRUFEN RETARD no libera al menos un 20% de ibuprofeno en las
2,0 primeras horas con un indice de liberacidn constante y con una liberacion de al menos el 70% a
las 14 horas.

Ejemplo 20 — Ensayo in vivo

En las pruebas in vivo, se compararon las concentraciones en suero de los voluntarios que
tomaron comprimidos que contenian la formula de liberacién modificada del presente invento con
las concentraciones en suero de los voluntarios que tomaron los comprimidos de ibuprofeno de
liberacion inmediata (MOTRIN® IB 200 mg y MOTRIN® 600 mg). Los comprimidos que contenian
la formula de liberacidn modificada del presente invento mostraron un efecto de descarga seguido
de una liberacion sostenida seguida de una liberacién sostenida y de una concentracién a lo largo de
periodos prolongados de tiempo mientras que las otras dos formulas de liberacion inmediata no
mostraron estos efectos. La concentracion minima de ibuprofeno en el plasma del suero en la sangre
del voluntario fue entre 8 y 10 pg/ml de MOTRIN® IB.

Se comparo el comportamiento in vivo de las formas farmacéuticas sdlidas de liberacion de
la y 1b del ejemplo 1 con el comportamiento in vive de una formula de liberacién inmediata
(MOTRIN®). El estudio abierto incluyé 10 voluntarios varones sanos, mayores de 18 afios. Después
de un ayuno durante la noche de al menos diez horas, cada voluntario recibi6 bien una dosis de 600
mg de uno de los dos comprimidos de liberacion modificada descritos previamente o 200 mg cada
cuatro horas de 3 dosis de la formula de liberacion inmediata MOTRIN® IB o un comprimido de
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600 mg de MOTRIN®. Se tomaron 88 muestras de sangre antes de la administracién de esta dosis y
a intervalos especificos hasta 12 horas después de la administracion de la dosis.

Las muestras de sangre se mantuvieron en un baflo de hielo antes de la centrifugacién y se
centrifugaron lo més ripidamente posible en condiciones de refrigeracion a 35000 rpm durante sicte
minutos. El plasma recogido en cada tubo de recoleccidn de sangre se distribuyé en alicuotas en
tubos de polipropileno previamente enfriados y marcados. Las muestras se mantuvieron en un bafio
de hielo, y después se almacenaron congeladas a menos 25 °C + 10 °C hasta el momento del ensayo.

Las muestras de plasma se analizaron mediante un método de HPLC totalmente valido. Los
analitos se separaron mediante cromatografia en fase inversa. La evaluacion del ensayo se llevo a
cabo mediante la construccidn de una curva de calibracion de ocho puntos (excluyendo la
concentracion cero) que cubria el rango de 0,400 pg/mi a 51,200 y1g/ml (en el plasma humano) para
ibuprofeno. La pendiente y el punto de intercepcién de las curvas de calibracion se determinaron
mediante un anélisis de regresion linear ponderada (1/conc.?). Los resultados se describen en la
FIGURA 19.

Tabla L. Resumen de 90% de CI

Férmula Referencia: D (1 x 600 mg) Referencia E: (3 x 200 mg)

Conax _ AUCosr |AUGCs | G AUGra | AUC,
B (la) 42,4-53,8 |96,2-115 |97,0-116 |67,0-85,0 | 86,9-104 | 86,3-103
C(ib) 44.7-57.0 | 969-116 |98,7-119 | 70,7-90,3 | 87,5-105 [ 87,7-106
D - - - 140-179 | 82,3-99,2 | 80,9-97,7
E 55,9-71,5 {101-122 | 102-124 |- - -

D es 3 x 200 mg de MOTRIN® 1B
E es 3 x 600 mg de MOTRIN®
Tratamientos (B y C) frente a tratamiento E

La exposicién sistemitica a ibuprofeno después de la administracion de un comprimido de
600 mg de ibuprofeno 1a o 1b (Tratamientos B y C) fue similar a la obtenida cuando se compard
con la administracion de un comprimido de MO de 600 mg. El pico de exposicion a
ibuprofeno después de tomar un comprimido de ibuprofeno 600 mg 1a o 1b (Tratamientos A-C) fue
significativamente inferior al pico correspondiente después de tomar un comprimido de MOTRIN®
600 mg. El tiempo de absorcién se modificé comparando un comprimido de ibuprofeno 600 mg la o
1b (Tratamientos B y C) con un valor de Tumx medio 2 5,0h con el de Twax 2 1,5 h de un comprimido
de MOTRIN® 600 mg.

Tratamientos (B y C) frente a tratamiento D

La exposicion sistemnitica a ibuprofeno después de la administracion de un comprimido de
600 mg de ibuprofeno 1a o 1b (Tratamientos B y C) fue similar al obtenido cuando se compararon
con la administracién de tres comprimidos de MOTRIN® de 200 mg. El pico de la exposicion a
ibuprofeno después de tomar un comprimido de ibuprofeno 600 mg 1a o 1b (Tratamientos B y C)
fue significativamente inferior del correspondiente a tres comprimidos de MOTRIN® IB de 200 mg.
El tiempo de absorcion se modificé comparando un comprimido de ibuprofeno 1a o 1b de 600 mg
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(Tratamientos B y C) con un valor de Tuux medio a 5,0hconel de la Tpaca 1,0 hde tres
comprimidos de MOTRIN® IB de 200 mg.

La Figura 19 representa los resultados que se han discutido previamente. El tratamiento D
muestra una descarga inicial que cae a un valle a las cuatro horas y se administra el segundo
comprimido. Este valle aparece de nuevo en la hora octava. Este valle constituye la concentracién
minima en plasma de ibuprofeno que se considera terapéutica. Una concentracion media de
ibuprofeno en plasma de alrededor de 6,4-10 pg/ml se considera la concentracién de ibuprofeno que
se necesita en la sangre para ser considerada efectiva. El tratamiento E muestra una descarga inicial
extrema de ibuprofeno seguida de una declinacion constante que cae por debajo det umbral
terapéutico en aproximadamente 6 horas.

Los tratamientos B y C tienen una descarga inicial de ibuprofeno que alcanza el nivel de 6,4
pg/ml en aproximadamente 0,5 a 1 hora y mantiene el nivel hasta la hora 12 aproximadamente. El
presente invento proporciona una administracion Unica de ibuprofeno que proporciona una descarga
inicial similar a la de una férmula de liberacion inmediata de ibuprofeno y después proporciona una
concentracidn media en plasma de ibuprofeno por encima de 6,4 pg/ml durante aproximadamentel2
horas.
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1. Una forma farmacéutica s6lida para la administracién oral modificada de

ibuprofeno que comprende:

ua polimero hidrofilico;

de 300 a 800 mg de ibuprofeno en la forma farmacéutica s6lida uniformemente dispersos en
dicho polimero;

un diluyente disperso en dicho polimero hidrofilico en una cantidad en el rango del 10% al
35% en peso de ibuprofeno, dicho diluyente que comprende una sal alcalina metilica, un amino
dcido con una cadena lateral de neutra a alcalina, croscarmelosa o una sal de la misma, o cualquier
combinacién de dos de dichos diluyentes; y

un aditivo inerte de la férmula disperso en dicho polimero hidrofilico en una cantidad en el
rango del 15% al 75% en peso de ibuprofeno, dicho aditivo de la formula que comprende celulosa
microcristalina, silice, estearato de magnesio, dcido estedrico, lactosa, almidén pre-gelatinizado,
fosfato dicdlcico 0 una combinacién de cualquiera de los mismos,

en donde al menos el 20% del ibuprofeno se libera en las 2 primeras horas después de la
administracién oral o la exposicion a un medio acuoso agitado de una unidad de administracién
finica, y que entonces a continuacién libera ibuprofeno a un ritmo relativamente constante a lo largo
de un periodo de al menos 8 horas, y en donde al menos el 70% del ibuprofeno se libera a lo largo
de un periodo no superior a 14 horas después de esta administracidn o exposicion.

2. La forma farmacéutica sdlida de la reivindicacién 1, en donde el ibuprofeno esta prescnte
en cada forma farmacéutica en una cantidad de alrededor de 300 mg, 400 mg o 600 mg.

3. La forma farmacéutica sdlida de la reivindicacion 1, en donde dicho polimero comprende:
6xido de polietileno, hidroxipropil metilcelulosa o una combinaci6n de los mismos.

4. La forma farmacéutica solida de la reivindicacion 1, en donde dicho polimero comprende
hidroxipropil metilcelulosa con una viscosidad de al menos 100 cps.

5. La forma farmacéutica solida de la reivindicacion 4, en donde dicho polimero hidrofilico
comprende una primera hidroxipropil metilcelulosa con una viscosidad mayor de 100 cps y una
segunda HPMC con una viscosidad de alrededor de 100 cps, cada una de ellas a una concentracion
del 17% al 42% en peso de ibuprofeno.

6. La forma farmacéutica solida de la reivindicacion 1, en donde dicho diluyente es
carbonato sbdico, glicina, arginina, croscarmelosa sodica o una combinacién de los mismos.

7. La forma farmacéutica sblida de la reivindicacién 1, en donde dicho aditivo inerte de la
formula comprende celulosa microcristalina presente en una concentracion del 17% a alrededor del
33% ea peso de ibuprofeno,

8. La forma farmacéutica solida de la reivindicacidn 7, en donde dicho aditivo inerte de la
fdrmula comprende una primera celulosa microcristalina con un tamaiio de particula de alrededor de
20 pm y una segunda MCC con un tamaflo de particula de alrededor de 180 um, cada una de ellas
de las cuales estd presente en una concentracion entre el 17% y alrededor del 33% en peso de
ibuprofeno.
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9. La forma farmacéutica sblida de la reivindicacion 1, en donde dicha forma farmacéutica
solida demuestra una concentracion media de ibuprofeno en suero en un voluntario mayor que o
igual a 6,4 ug/ml en las dos primeras horas después de la administracién, y en donde dicha forma
farmacéutica solida también demuestra una concentracién media de ibuprofeno en plasma en un
voluntario mayor que o igual a 6,4 ug/ml durante al menos 8 horas después de la administracion.

10. Un comprimido de liberacion modificada, que comprende:

ibuprofeno en una cantidad en el rango de entre 300 mg y 800 mg por comprimido;

un polimero hidrofilico;

un diluyente en una concentracion de entre el 10% y el 35% en peso de ibuprofeno que
comprende sales alcalinas metilicas, un amino écido que posee una cadena lateral de neutro a
alcalina, croscarmelosa o una sal de la misma o una combinacion de los mismos; y

un aditivo inerte de la formula que comprende celulosa microcristalina, celulosa
microcristalina silicificada, fosfato dicdlcico, lactosa, almid6n pre-gelatinizado o mezclas de los
mismos, dicho aditivo inerte de la formula que esté presente en dicha forma en una cantidad de entre
el 15% y alrededor del 75% en peso de ibuprofenc,

en donde dicho comprimido demuestra una concentracién media de ibuprofeno en plasma en
un voluntario mayor que o igual a 6,4 1g/ml en las dos primeras horas después de la administracién,
y en donde dicho comprimido también demuestra una concentracién media de ibuprofeno en plasma
en un voluntario mayor que o igual a 6,4 pg/ml durante al menos 8 horas después de la
administracion.

11. El comprimido de la reivindicacién 10,

en donde el polimero hidrofilico comprende hidroxipropil metilcelulosa a una concentracién
de entre el 17% y el 42% en peso de ibuprofeno;

en donde ibuprofeno esta presente en una cantidad de alrededor de 600 mg y disperso
uniformemente en dicho polimero;

en donde dicho diluyente es carbonato sddico uniformemente disperso en dicho polimero; y

en donde dicho aditivo de la férmula es celulosa microcristalina de dos tamafios de particula
diferentes dispersa en dicho polimero, cada una de ellas presente en entre el 15% y el 50% en peso
de ibuprofeno.

12. El comprimido de la reivindicacion 10,

en donde el polimero hidrofilico comprende hidroxipropil metilcelulosa a una concentracién
de entre el 17% y el 42% en peso de ibuprofeno;

en donde ibuprofeno esta presente en una cantidad de alrededor de 600 mg y esti disperso
uniformemente en dicho polimetro;

en donde dicho diluyente es glicina uniformemente dispersa en dicho polimero a una
concentracion del 10% al 15% en peso de ibuprofeno.

13 El comprimido de ia reivindicacion 10,

en donde el polimero hidrofilico comprende hidroxipropil metilcelulosa a una concentracion
de entre el 17% y el 42% en peso de ibuprofenc;

en donde ibuprofeno esta presente en una cantidad de alrededor de 600 mg y esta disperso
uniformemente en dicho polimero;

en donde dicho diluyente es glicina uniformemente dispersa en dicho polimero a una
concentracion del 10% al 15% en peso de ibuprofeno;
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en donde dicho aditivo de la formula es celulosa microcristalina de dos tamaiios de particula
diferentes dispersa en dicho polimero, cada una de ellas entre el 15% y el 50% en peso del
ibuprofeno.

14 El comprimido de [a reivindicacion 10,

en donde dicho polimero hidrofilico comprende hidroxipropil metilcelulosa con dos
viscosidades diferentes, seleccionadas de un grupo que consistia en HPMC 100 cps, HPMC 4000
cps, HPMC 15000 cps, y HPMC 100000 cps, cada una de ellas a una concentracion del 17% al 42%
en peso de ibuprofeno;

en donde dicho diluyente es glicina uniformemente dispersa en dicho polimero a una
concentracién del 5% al 35% en peso de ibuprofeno;

en donde dicho diluyente es celulosa microcristalina de dos tamafios de particula diferentes
dispersa en dicho polimero, cada una de ellas entre el 15% y el 50% en peso del ibuprofeno.

15. El comprimido de la reivindicacién 10,

en donde dicho polimero hidrofilico comprende hidroxipropil metilcelulosa con dos
viscosidades diferentes, seleccionadas de un grupo que consistia en HPMC 100 cps, HPMC 4000
cps, HPMC 15000 cps, y HPMC 100000 cps, cada una de ellas a una concentracidn del 17% al 42%
en peso de ibuprofeno;

en donde entre 300 mg y 800 mg de ibuprofeno estin dispersos uniformemente en dicho
polimero;

en donde dicho diluyente es glicina uniformemente dispersa en dicho polimero a una
concentracion del 5% al 35% en peso de ibuprofeno y croscarmelosa sédica uniformemente dispersa
en dicho polimero a una concentracion del 1% al 15% en peso de ibuprofeno.

16. El comprimido de la reivindicacién 10,

en donde dicho polimero hidrofilico comprende hidroxipropil metilcelulosa con dos
viscosidades diferentes, seleccionadas de un grupo que consistia en HPMC 100 cps, HPMC 4000
cps, HPMC 15000 cps, y HPMC 100000 cps, cada una de cllas a una concentracion de 17% s 42%
en peso de ibuprofeno;

en donde entre 300 mg y 800 mg de ibuprofeno estin dispersos uniformemente en dicho
polimero;

en donde dicho diluyente es glicina uniformemente dispersa en dicho polimero 2 una
concentracion del 5% al 35% en peso de ibuprofeno y croscarmelosa sédica uniformemente dispersa
en dicho polimero a una concentracion del 1% al 15% en peso de ibuprofeno;

en donde dicho aditivo de formula es celulosa microcristalina de dos tamafios de particula
diferentes dispersa en dicho polimero, cada una de ellas entre el 15% y el 50% en peso del
ibuprofeno.

17. El comprimido de la reivindicacién 10,

en donde dicho polimero hidrofilico comprende hidroxipropil metilcelulosa con dos
viscosidades diferentes, seleccionadas de un grupo que consistia en HPMC 100 cps, HPMC 4000
cps, HPMC 15000 cps, y HPMC 100000 cps, cada una de ellas a una concentracién del 17% al 42%
en peso de ibuprofeno;
en donde entre 300 mg y 800 mg de ibuprofeno estin dispersos uniformemente en dicho
polimero;
en donde dicho diluyente es carbonato sédico uniformemente disperso en dicho polimero 2
una concentracién del 5% al 35% en peso de ibuprofeno;
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en donde el aditivo de la férmula es celulosa microcristalina de dos tamafios de particula
diferentes dispersa en dicho polimero, cada una de ellas entre el 15% y el 50% en peso del
ibuprofeno.

18. El comprimido de la reivindicacién 10,

en donde dicho polimero hidrofilico comprende hidroxipropil metilcelulosa con dos
viscosidades diferentes, seleccionadas de un grupo que consistia en HPMC 100 cps, HPMC 4000
cps, HPMC 15000 cps, y HPMC 100000 cps, cada una de ellas a una concentracién del 17% al 42%
en peso de ibuprofeno;

en donde entre 300 mg y 800 mg de ibuprofeno estén dispersos uniformemente en dicho
polimero;

en donde dicho diluyente es carbonato sédico uniformemente disperso en dicho polimeroa
una concentracidn del 5% al 35% en peso de ibuprofeno, y croscarmelosa sddica uniformemente
dispersa en dicho polimero a una concentracién del 1% al 15% en peso de ibuprofeno.

en donde el aditivo de la férmula es celulosa microcristalina de dos tamafios de particula
diferentes dispersa en dicho polimero, cada una de ellas entre el 15% y el 50% en peso del
ibuprofeno.

19. El comprimido de la reivindicaci6n 10,

en donde dicho polimero hidrofilico comprende hidroxipropil metilcelulosa con dos
viscosidades diferentes, seleccionadas de un grupo que consistia en HPMC 100 cps, HPMC 4000
cps, HPMC 15000 cps, y HPMC 100000 cps, cada una de ellas a una concentracion de 17% a 42%
en pesa de ibuprofeno;

en donde enire 300 mg y 800 mg de ibuprofeno estan dispersos uniformemente en dicho
polimero;

en donde los diluyentes son carbonato sédico uniformemente disperso en dicho polimero a
una concentracion del 5% al 35% en peso de ibuprofeno, glicina uniformemente dispersa en dicho
polimero a una concentracion del 5% al 35% en peso de ibuprofeno, y croscarmelosa sddica
uniformemente dispersa en dicho polimero a una concentracién del 1% al 15% en peso de
ibuprofenc;

en donde el aditivo de la formula es celulosa microcristalina de dos tamafios de particula
diferentes dispersa en dicho polimero, cada una de ellas entre el 15% y el 50% en peso del
ibuprofeno.

20. Un método de mantener una concentracion media en plasma de ibuprofeno de al menos
6,4 pg/ml durante un periodo de tiempo de 2 a 8 horas en un paciente, que comprende:

el administrar una unidad de administracion Gnica de la forma farmacéutica sélida segiin la
reivindicacion 1.

21. El método de proporcionar una liberacién inmediata y prolongada de ibuprofeno a un
voluntario, que comprende:

la administracién al voluntario de una dosis tinica del comprimido de liberacién modificada
que comprende,

ibuprofeno en una cantidad en el rango de 300 mg a 800 mg por comprimido;

un polimero hidrofilico;

un diluyente 2 una concentracién de entre 10% y 35% en peso de ibuprofeno que comprende
sales alcalinas metilicas, un amino #cido que comprende una cadena lateral de neutra a alcalina,
croscarmelosa o la sal de la misma o una combinacién de los mismos; y
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un aditivo de férmula inerte que comprende celulosa microcristalina, celulosa microcristalina
silicificada, fosfato dicélcico, lactosa, almid6én pre-gelatinizado o mezclas de los mismos, en el que
dicho aditivo de férmula inerte esté presente en dicha forma en una cantidad de entre el 15% a
alrededor del 75% en peso de ibuprofeno,
en donde dichos comprimidos demuestran una concentracion media de ibuprofeno en suero
en un voluntario mayor que o igual a 6,4 pt/ml en las dos primeras horas después de la
administracién, y en donde dicho comprimido también demuestra una concentracién media de
ibuprofeno en suero en un voluntario mayor que o igual a 6,4 pg/ml durante al menos 8 horas
después de la administracion.

WO0-2006/039692 PCT/US2005/035630

22. El método de acuerdo con la reivindicacion 21,

en donde dicho polimero hidrofilico comprende hidroxipropil metilcelulosa con dos
viscosidades diferentes, seleccionadas de un grupo que consistia en HPMC 100 cps, HPMC 4000
cps, HPMC 15000 cps, y HPMC 100000 cps, cada una de ellas a una concentracion del 17% al 42%
en peso de ibuprofeno;

en donde entre 300 mg y 800 mg de ibuprofeno estén dispersos uniformemente en dicho
polimero;

en donde los diluyentes son carbonato sddico uniformemente disperso en dicho polimero a
una concentracién del 5% al 35% en peso de ibuprofeno, glicina uniformemente dispersa en dicho
polimero a una concentracién del 5% al 35% en peso de ibuprofeno, y croscarmelosa sddica sédico
uniformemente dispersa en dicho polimero a una concentracion del 1% al 15% en peso de
ibuprofeno.

en donde el aditivo de la formula es celulosa microcristalina de dos tamafios de particula
diferentes dispersa en dicho polimero, cada una de ellas entre el 15% y el 50% en peso del
ibuprofeno.

23. El método de acuerdo con la reivindicacion 21,

en donde dicho polimero hidrofilico comprende hidroxipropil metilcelulosa con dos
viscosidades diferentes, seleccionadas de un grupo que consistia en HPMC 100 cps, HPMC 4000
cps, HPMC 15000 cps, y HPMC 100000 cps, cada una de ellas a una concentracion del 17% al 42%
en peso de ibuprofeno;

en donde entre 300 mg y 800 mg de ibuprofeno estin dispersos uniformemente en dicho
polimero;

en donde los diluyentes son carbonato sodico uniformemente disperso en dicho polimero a
una concentracion del 5% al 35% en peso del ibuprofeno, y croscarmelosa sédica sédico
uniformemente dispersa en dicho polimero a una concentracion del 1% al 15% en peso de
ibuprofeno;

en donde el aditivo de la formula es celulosa microcristalina de dos tamafios de particula
diferentes dispersa en dicho polimero, cada una de ellas entre el 15% y el 50% en peso del
ibuprofeno.

24, El método de acuerdo con la reivindicacion 21,

en donde dicho polimero hidrofilico comprende hidroxipropil metilcelulosa con dos
viscosidades diferentes, seleccionadas de un grupo que consistia en HPMC 100 cps, HPMC 4000
cps, HPMC 15000 cps, y HPMC 100000 cps, cada una de ellas a una concentracién de 17% a 42%
en peso de ibuprofeno;

en donde 600 mg de ibuprofeno estan dispersos uniformemente en dicho polimero; y
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en donde el diluyente es carbonato sddico uniformemente disperso en dicho polimero a una

concentracion del 10% al 35% en peso de ibuprofeno, y glicina uniformemente dispersa en dicho
polimero a una concentracién del 1% al 15% en peso de ibuprofeno.
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PCT

REQUEST

Intorostiona! Filing Daie
The undersigned reqquests that the present

international application be processed

according to the Patent Cooperation Treaty. Name of receiving Office and “PCT Intematioual Application™
Applicant(s) or agent's file reference $CO-105W0
(% desired) (12 characters maximmum)
Bex No. 1 TITLE OF INVENTION

MODIFIED RELEASE IBUFROFEN DOSAGE FORM

Bex No. Il APPLICANT [0 This person is slso an inventor.
Name and address: (Family name followed by given name; for a legel entity, full official daignation. | Telephone No.
The address must include postal code and neme of country. The country of the address indicated in 425.373.0171
this Box is the Applicant's State (that is, country) of residence if mo State of residence is indicated Facsimile No.
:‘?-L})‘ e 425373.0181
.'w.s 132 Avenue, SE# 300 Telcprinter No.
iy oy oot Applicant’s Registation No, with the Office
State frhal is, counry) of miiomlity State (that is, coumiry) of residence
us Us
This persan is Applicant for | [ alldesignated | B9 sl designated Smies croepithe | [ the United Stues | ] the States indicated in
the purposcs of- Staws United States of America of America only the Supplemental Box
Box No. 11} FURTHER APPLICANT{S) AND/OR (FURTHER) INVENTOR(S)
Name and addrass: (Family name followed by given name: for a legal entity, Jull officil designation. This person is:
The address must include postal code and name of country. The country of the address indicated in _
this Bax is the Applicant’s Siate (that s, couniry) of residence if no Sicie of residence is indicated O Applicant auly
below.) 2  Applicant and Inventor
HITE, Micheel -
2457 e St S ety o ekt
e e n 8118 Applicant’s Registration No. with the Office
Sue (that iz, country) of netiomality Swie fthat is, country) of residence

US Us
.ni;pumi-winmm O sldesigmted | [] sl desipmied S grogpgthe | B2 the United States | [ the States indicaled in
the purposes of: Staies United States of Amevica of Amezica ouly tbe Supplemenial Box

BB  Futber Applicants and/or (fizrther) inventors are indicated on & continuation sheet,

Bex No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE
The person identificd below is hercby/has been appointed (0 acl on behalf
of the Applicani(s) before the competent International Autherities as: [ agem [0 common repregeniative
Name and address: (Fmﬂymﬁ:ﬁouﬁbygimm:ﬁrnlqdaﬂmﬂlwdﬂgnﬁu Telephone No.
The address must include pastal code and name of counsry.) 610.407.0700
Facximile No.

ROBERT L. ANDERSEN 610.407.0701

. . 3 i Teleprinter No.
53 RatacrPrestis, P.O. Box 980, Valley Forge, Pennsylvania 19482, United Sties of Amevics
I RatnerPrestia, P.O. Bax 1596, Witmingion, Delaware 19899, United States of America :5';'7“1’ Registration No. with the Office
O Address for correspondente: Mk this check-box where no I or common represeniative is‘hes been appoinied and the nbove

apen Epace

is used instead to indicate & special address 10 which correspondence should be sent.

Form PCT/RO/10) (first sheet) (January 2004) See Noses io the requess form
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If nome of the following sub-bares in used, this sheet skould mot be included in the requert

Contiunation of Bax No. Iil  FURTHER APPLICANT(S) ANIVOR (FURTHER) INVENTOR(S)

below,)
.mzumsu.la. Alan

14104 194" Avenue NE
Woodinville, Washingion 98077
Uniied Smies of Amnerica

Name sod addiess: (Family name followest by given nams; for o lagal ensity, full official dexignanion. This person is:

Tha auddress must incheds postal code and name of country. The country of the addrexs indicated in .

this Box is the Applicant’s State (that s, cosntry) of residence {f wo Stete of residance is indicaied O  Applicam only

below) B  Applicant and Inventor

FEDERICL, Cmihy

2312 E. Pike O mventor anly (3f this check-bax is marked,
Scatilc, Washiogion 98122 do not fill in delow,)

United States of Arnerica T P T i

State frhat [s, country) of mationality Sinte (that I, country) of residence

Us uUs

This person is Applicent for | [T afldesigmated | [ all designated Smes grogpithe | B the United States | []  the States indicated in
the purpases of: Siates United States of Aneriea of America anly the Supplemenial Bax
Name and address: (Family name followed by given name; for a legal entity, full official designation. This person is:

The address must include postal code axd name of country. The country of the addvess indicated in .

this Box iy the Appiicant's State (that is, couniry) of residence if xo Siata of residence is Indicated O  Applicentonly

B0 Applicant and bventor

0  wvetor only (7 this check-box is marked,
do not A1l in below,)

Applicant’s Registration No. with the Office

this Box is the Applicent's State fikat Is, couniry) of residence if ro State of residence is indicated
below.)

State fthat is, cosniry) of mationality Siaie (1Aat Is, country) of residence
us us
This persan is Applicant for | []  all designated [ sl desigmicd Sedes grcppithe | B the United States | [T the States indicnted in
the purposes of: Siates United States of America of America only the Supplemental Box
Name and addreas: (Famdly name followed by given name; for a legal entity, full official designution. This person is:
The address must Include postal code and name of country. The country of ihe address indlcated in i
thls Rax ix the Applicaxt’s State (that ir, couniry) of residence if no Siate of residence is Indicated D) Applicant cnly
below.} Applicans snd Inventor
TURNER, Stephen & rend
34620 SE Curtis Drive {3 vemor only (ff thix check-box ir marked,
Snoqualmic, Washingion 98065 do not fill in below,)
United Staics of America Applicant’s Registration No._ with the Office
Swie (thar is, country) of nationality State (that &s, couarry) of residence
Us US

.;m-mkamh:m O alldesignated | [0 sl designated Sates grcepythe | B the United Stams | [ the Staes indicmed in
the purposes of: States United States of America of Amezica only tbe Supplemental Box
Name and sddress: (Family name followed by given name; for a legal extiy, full official designation. | This person is:
The address must inciude postal code and nome of country. The country of the address indicated in O Applicant anly

0 Applicant and Inventor

[0  toventor only (if this check-bex ir morked,
do mot fiil In below.)

Applicant's Registration No. with the Office

Sinte (that is, country) of nationality State (that iz, country} of residence

This person is Applicnt for | [ slidesignated | [] ol designated Smies gz the | [
the purposes of: States United States of America

the United States | [ the Stases indicated in
of America only the Supplemental Boax

] Funher Applicams mnd/or (further) imventors are indicated on snother continuation sheet.

Form PCT/ROVI01 (contnuation sheet) (January 2004)

See Notes to the requess form
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Box No. ¥V DESIGNATION OF STATES

The filing of this reques! conatitules under Rule 4.9(s), the designation of all Contracting Stwtes boamd by the PCT on the intemational filmg date, for the
gt of every kind of protection available end, where applicable, for the gmnt of bath regional and national patents.

However,

0 DE Germanyls not designaied for any kind of mational protection.

0 KR  Republic of Korea ks wet desigmated for any kind of national protection.

O wU  Russian Federstion is not desiguated for any kind of nations] protection.

{The check-boxes above may be used 1o exchude (irrevocably) the designations concerned in order 1o avold the ceasing of the gffect under the navionsl law,
of an eariier national agplication from which priority is claimed. See the Notes to Bax No. V as to the consequences of such natianal law provisions in
these and certain other Stales.}

Bex No. V] PRIORITY CLAIM

The priority of the following earlier application(s) is hereby claimed:

Where emfier application ia:
Filing Date Number
of earticr application | of carlier spplication National application: Regional spplication:* International spplication:
of WTO
hem (1)
30 SEPT 2004 60/614,932 us
(30/09/04)
hem (2)
10 JUNE 2005 60/689,631 us
(10/06/05)
Ttem (3)
29 SEFT 2005 TO BE ASSIGNED us
(29/09/05) (ADD'L INFO ENCL.)
O Further priority claim sre indicated in the Supplemental Dox.

The receiving Office i requested to prepare and transmt to the International Burcan a certified copy of the earier application(s) (oaly if the earlier
application was filed with the Office whick for the purposes of thiy iniernational application is the recelving Office) identified sbove as:
B all items O iem(n) O iem ) 0O item3) [ other, sve Supplemental Box

* Where the earller gpplication is an ARIPO application, indicate ai least one couniry party to the Paris Coxvention for the Protection of Indusirial
Property or one Member of the World Trade Organization for which ihat earlier application was filed (Rule 4. 10(b){H)):

Bax No. VII INTERNATIONAL SEARCHING AUTHORITY
.Chin of Internatienal Searching Auntberity (ISA) (if wo or more Internmional Searching Authoritier are competent 1o carry out the international
search, indicate the Authority chosen; the rwo-lesier code moy be used):
ISA/US
Request to use resulls of earlier sesrch; reference to that search (if an earlier search has been carried out by or requasted from the Internalional
Searching Authority):
Date (daymonth/vear) Number Country (ar regional Office)
29 SEPTEMBER 2005 TO BE ASSIGNED us
Bex Ne. VIl DECLARATIONS
The following declarations arc contsined in Boxes Nos. VHKi) to (v) (mark the applicable Number of
check-baxes below and indicate in the right column the number of eoch ype of deciarntion): declamtions
O Box No. VI (i) Declaration s to the identity of the inventor
O Box No. VI (i) Declzration a3 to the Applicant’s emtitiement, as st the intemsational
filing date, to apply for and be granted & patent
a Box No. VI (jii) Declaration sx 1o the Applicant's entitlement, a5 al the intemnational
filing date, 1o claim the priority of the exrfier application
O Box No. VI (iv) Decluation of inventorship (only for the purposes of the dtllll‘lll.lﬂl of
the United States of America)
O  BoxNo. VEI(v) Declaration aa to non-prejudicisl disclosures or exceptions lo lack of
novelty

Form PCT/RO/10] (sccond sheet) (Jenuary 2004) See Notes 1o the request form
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Next 0 cach signarare, indicom the name of the persan signing and the copacity in which the persan signs {Yf such copacity Is not abvicus from reading she requess).

Box Nao. IX CHECK LIST; LANGUAGE OF FILING
This international apphicstion contains: This international spplication is aceompanizd by the following itema(s) Number
s the ble check-baxes below and indicerm column the of i
() I pmper Form, he g s of o o, b right i
1. B’ fes calculation sheet 2
request (inchuding 2 0O original scparate power of xitormey
dechation shecis) 4 3. E original general powes of sitomey
. . 4 copy of general power of attorney, reference number,
e e if any , PCT/US2000/032809 - '
tabics relwed thereto) :21 s. [ ststement expinining lack of signatore
6 O priority document(s) identificd in Box No. V1 as
claims 16 item{s)
7. 0O transistion of rtemationsl epplication imo
absiract :1 {languags)
. . | N | scparate indications conceming deposited microorganism
drwings 19 o ther biclogiral materiel
Sub-total cumber of sheets | e [3J sequence listing in : Iable form
listi Muwﬁu-hrdm
M [0 copyscbmitied for the purposes of intemationsl sexrch
iables related therety u&rmntrdy(ﬂld-p.lofﬂ!m
d {for baik, ecne! manber of spplication)
shasis |f filed in paper form, Gy O rwmmmmwrdmumnm
whether or not ol filed in cohann) edditional copies inchuding, where applicable,
compuier readable form; the copy for Mmofmmmmﬂnchmh
see (c) below) : Rule 1y
Total asmber of sheets : 51 (i) O mpﬂummmummnmnnnlmqoru:
wwwmmummmmdmbﬁ
() [3 only In compater readable form column
{Section 301 (aXi)) . 3O tables in compuier readable form related to sequence listing
(i) [ sequence listing (Indicate type and monber of carriers)
(iD) [J tnbles relnted thereto ) O copy submitted for the purposcs of international starch -
() ] alsoin compater readable form '::mm:gmﬁww}mlﬂmlmsmofm
P eaibenicow @ 01 (ony e chck-boe () o 1) s maried o i
. coliamn) sdditional copics including, where sppli
(1) [ wbies relsted thereto the copy for Ib:moﬁnunnwmluﬂludu
sk Section 802(b-quarner)
?ﬁ&‘_'&'&:’;’ﬁ;ﬁ"ﬁu“ Gii) [0 twgether with relevant statement as to the idextity onhe
contsined the <opy or copies with the tables mentioned in left
[J sequence listing cohmmn .
] \abics relaied thereto 11. K other (specify) Return PC, Credit Card Payment Form, Trassmittal
(addirianal capies (o be indicawd under uwmpmmuawmmmus-dnwlhwm
frewm 910} or 10{1}) in right columm) Information :
Figure of the drawings which should Language of fillng of the
accomparnty the abstract: :19 international spplication: English
Box No. X SIGNATURE OF APPLICANT, AGENT OR COMMON REFRESENTATIVE

RatnerPresths
By: Roberil. Andersen

Azz;md‘"—/ + Attoraey for Applicant(s)

For receiving Office use only
I. Dnate of sctual reeeipt of the purported 2. Drawrings:
intemationa] application: ] received:
3 not received

Conrecied dute of acinal receipt due 1o later but timely received papers or drawings completing

the purpovied inemational application:

Date of timely receipt of the required corrections under PCT Article 11(2):

Intemmional Searching Autharity
{(if two or more are competer): ISA/

6. [0 Transmitul of search copy detwyed umtil
search fee is paid.

Date of receipt of the record copy by the
Imeromional Buresn:

For International Durcans uae only

Form PCT/RO/101 (Insl sheet) {Junmuary 2004)

Ser Notes 1o the requen form




SCO-105W0 Advance Copy via Facsimlle
011 41 22 338 8270

Conflrmation Copy Via Airmall
IN THE INTERNATIONAL BUREAU OF WIPO Ss
PCT/US2005/035630 30 SEP 2005 (30.09.2005) 30 SEP 2004 (30.09.2004)
Int’l Appl. No. Int1 Flling Date Earllest Priority Claimed

Title of Invention: MODIFIED RELEASE IBUPROFEN DOSAGE FORM
Applicant: SCOLR PHARMA, INC,, et al.

The Intermational Bureau of WIPO
34, Chemin des Colombettes
1211 Geneva 20

SWITZERLAND

REQUEST FOR CORRECTION OF APPLICANT'S ADDRESS
Dear Sir or Madam:

Please change the address for Scolr Pharma, Inc. from:

3625 132™ Avenue, SE# 300
Bellevue, WA 98006
To:
3625 132™ Avenue, SE# 400
Bellevue, WA 98006

The Applicant’s suite number was erroneously identified In the original Request as

#300, and it is respectfully requested that the suite number be cormected to
#400.

Respectfully submitted,
RatnerPrestla

Robert L. Andersen
Attomey for Applicants

Date: March 21, 2007

RatnerPrestia

P.O. Box 980

Valley Forge, Pennsylvania 19482-0980
610 407.0700 (Phone)

610.407.0701 (Fax)
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(19) World Inteflectual Property Organization fASRI
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TRFATY (PCT)

ST

Imemational Bureau ~. 1 ',; I '-J‘L
(43) Inicrnational Pablication Date T (10) International Publication Number
13 April 2006 (13.04.2006) WO 2006/039692 A2

(51) Iniernational Patent Classification:
AGIK 922 (2006.D1)

(21) Intermutional Application Number:

PCT/US2005/035630

{22) International Filing Date:
30 September 2005 (30.09.2005)
(25) ¥lling Langunge: English
(26) Publicatlon Lungusge: English

(30) Privrity Duts:

00/614.932 30 September 2004 (30.09.2004)  US
60/08Y,631 10 June 2005 (1006.2005) US
11/238,.8m 29 September 2005 (29.09.2005)  US

(71) Applicant (for all desigrated States exceps US): SCOLR
PHARMA, INC. [US/US]; 3625 132nd Avenue, SBS 300,
Rellevue, WA 98006 (US).

{(72) Invenfors; and

(75) Inventoew/Applkcants (for US only): HITE, Michael
JUS/US]; 9324 57th Avenne Sonth, Semile, WA 98118
(I'S* FEDERICL, Cathy [US/US]; 2312 B Pike, Scai-
the, WA 9812 (US). BRUNELLE, Alam [US/US);
14104 194th Averoe NE, Woodinville, WA 98077 (US).
TURNER, Siephen |[US/US]; 34620 SE Cuonis Drive,
Snoqualmic, WA 98065 (US).

(74) Ageoi: ANDERSEN, Robert, L-; RainerPrestia, PO. Box
980, Vallcy Forge, PA 19482 (US).

(81) Deslgnated Sistes (unless otherwise iulicated. for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR,BW,BY, BZ, CA,CH,CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, BE, BG, ES. Fl,
GB, GD, GE, GH, GM, HR. HU, ID, 11, IN, 1S, JP, KE,
KG. KM, KPR KR, KZ 1C, LK, LR, LS, LT. LU, LV, LY.
MA, MD, MG, MK, MN, MW, MX. MZ, NA, NG, NI, NO,
NZ, OM, PG, PH, PL, PT, RO, RU. SC. 8D, SE, 5G, SK,
SL, SM, SY, T), T, TN, TR, TT, TZ. UA, LG, US, UZ,
VC, VN, YU, 7ZA. 7M, ZW.

(84) Designated Siates (unless otherwise indicated. for every
kind of regionul protection available): ARTPO (BW, GH,
GM, KL, LS, MW, MZ, NA, SD. 8L, $Z, TZ, UG, M,
ZW), Buresian (AM, AZ, BY, KG, KZ, MD, RU, 1J, TM),
Huropesn (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR,GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, I, SK, TR), OAPI (BF, B). CF, CG, CI, CM, GA,
GN, GQ. GW, ML, MR, NE, SN, TD, TG).

Publshes):
—  without intemational search report and 10 be republished
upon receipt of that report
[Continued on next page]

(54) Titk: MODIFIED RELEASE TRUPROFEN DOSAGH FORM

O B:3x200mg

~&— FORMULATION B: 600 mg
= ©~- FORMULATION C (600 mg)
—8— IR600mg

6/039692 A2 | H0X 000 K0 00 4 O A

& (57) Absiract: The present invention is a solid domge form for arel administration of ibuprofen comprising a modified release for-

&= mulation of ibuprofen which provides an immediste burst effect and thereafier a sustained rejesse of sufficient ibuprofen to maintain

o blood levels al least 6.4 pg/ml over an extended period of al Icast 8 hours following administration of a single dose. The dosage

O form releases fbuprofen at 2 rate sufficient to nitially deliver a effcctive amount of fboprofen within about 2.0 hours following ad-
ministration. The dosage form then subsequently delivers the remaining amount of iboprofen st a relstively consiant mte snfficient
to maintein a leve) of ibuprofen over a predeiermined delivery period of for at least 8 honrs.
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(19) World Intclicctusl Property Orgunkzation
Iniernational Bureau

(43) Internutions] Publication Date
13 April 2006 (13.04.2006)
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MULAE

(10) Internationsl Pablication Number

WO 2006/039692 A3

(51) Inicsmniional Patent Classification:
AGIK 9720 (2006.01) AGIK 9/14 (2006.01)
AolK 9722 (200D6.01)

(21) Iniernalional Application Number:

PCT/US2005/035630

(22) Intcrontionsl Filing Date:
30 September 2005 (30.09.2005)
(25) Flling Langunge: English
{26) Publication Langusge: English

(30) Priorlily Dats:

GH14.932 30 September 2004 (30.09.2004)  US
6{V6R9,G31 10 June 2005 (10.062005) US
117238 02 2 Septcmber 2005 (29.092005) US

(71) Applicant (for all designaed States except US): SCOLR
PHARMA, INC- [US/US]; 3625 132nd Avenu, SES 300,
Bellevue, WA 98006 (US).

(72) Inveniors; and

(75) laventors/Applicants (for US onlyl: HITE, Michael
[US/US]; 9324 57th Avenue South, Scattle, WA 98118
{US). FEDERICI, Cathy [US/AJS]; 2312 B. Pike, Seat-
tle,. WA 98122 (US). BRUNELLE, Aln [US/US]
14104 19th Avenue NE, Woodinville, WA 98077 (US).
TURNER, Stephen [US/US]; 34620 SH Curtis Drive,
Simqualmie, WA 98065 (US).

(74) Ageni: ANDERSEN, Robert, L.; RatnerPrestia, PO. Box
R0, Valley Forge, PA 19482 (US).

(81) Designated Stales {inless otherwise indicated, for every
kind of national proiection available): AE. AG, Al. AM.
AT, AU, AZ, BA, BB, BG, BR, BW,BY, BZ, CA, CHI,CN.
CO. CR, CU. CZ, DE, DK. DM, DZ, EEC, BIL. BG. BS. F1.
GB, GD, GE, GH, GM, HR, HU, ID. [L., IN, IS, J¥, KE,
KG, KM, KP. KR. KZ LC. LK. LR, LS, LT, LU, LV LY.
MA, MD, MG, MK. MN, MW, MX, M7. NA, NG, N1.NO.
NZ. OM. PG, PH, I'L, PT, RO, RU, SC. SD. SE. SG. SK.
SL, SM., SY. TJ, T™M, TN. TR. TT. TZ UA, UG, US.UZ,
VC, VN, YU, ZA. 7M, 7W.

(84) Designated Sintes (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH.
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MODIFIED RELEASE IBUPROFEN DOSAGE FORM
CROSS REFERENCE TO RELATED APPLICATIONS

The present Invention claims the benefit of U.S. Provisional Applications
Nos. 60/614,932, filed September 30, 2004 and 60/689,631, filed June 10, 2005, and
U.S. Non-Provislonal Application No. (TO BE ASSIGNED), flled September 29, 2005.

BACKGROUND OF THE INVENTION

Ibuprofen Is 2-(4-Isobutylphenyl)proplonic acid and is a non-steroidal anti-
inflammatory compound (NSAID), which exhibits high levels of anti-inflammatory,
analgesic and antipyretic activities necessary for the effective treatment of rheumatoid
arthritis and osteo-arthritis and other inflammatory conditions. Most dosage forms of
ibuprofen are immediate release dosage forms that provide rapid onset of therapeutic
action, then rapidly declining levels of active ingredient, necessitating repeated dosing.
They do not maintain therapeutic levels from one treatment over an extended periad of
time. Repeat dosing is thus required at Intervals of four to six hours. Formulations that
claim extended release fail to have an Initial burst of the drug and thus exhibit
substantial delay between administration and the achievement of an effective
therapeutic blood level. Therefore, a need exlists for a solid dosage form, for example a
compressed tablet, which provides an initial burst of released |buprofen, leading to
prompt onset of action, then thereafter provides a sustained release of sufficient
ibuprofen to maintain beneficial blood levels of ibuprofen over an extended period of 8 or
more hours.

SUMMARY OF THE INVENTION

In accordance with the foregoing, we have provided a solld dosage form
for oral administration of ibuprofen comprising a modified release formulation of
ibuprofen which provides an immediate burst effect and thereafter a sustained release of
sufficient ibuprofen to maintain blood levels at least 6.4 ug/ml over an extended period
of at least 8 hours following administration of a single dose.

More particularly, the Invention comprises a solid dosage form for oral
administration comprising a hydrophllic polymer, a pharmaceutically effective amount of
ibuprofen In the range of 300 mg to 800 mg uniformly dispersed in the polymer, a
dissolution additive dispersed In the polymer in an amount In the range of 10% to 35%
by weight of the ibuprofen, and a formulation additive dispersed in the polymer In an
amount of 15% to 75% by welight of the ibuprofen. The dosage form releases ibuprofen
at a rate sufficlent to Initially dellver a effective amount of ibuprofen within about 2.0
hours following administration. The dosage form then subsequently dellvers the
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remaining amount of Ibuprofen at a relatively constant rate sufficient to maintain a level
of Ibuprofen over a predetermined delivery period of for at least 8 hours.

As used herein, a relative constant rate refers to a substantially linear
relationship shown In the examples foliowing the initial burst (up to about 2 hours)
between percentage released and elapsed time.

BRIEF DESCRIPTION OF THE DRAWINGS
Elgure 1: In-vitro dissolution of Example 1
Flgure 2: In-vitro dissolution of Example 2
Figure 3; In-vitro dissolution of Example 3
Figure 4:; In-vitro dissolution of Example 4
Figure 5: In-vitro dissolution of Example 5
Blqure 6: In-vitro dissolution of Example 6
Figure 7: In-vitro dissolution of Example 7
Eigure 8: In-vitro dissolution of Example 8
Eigure 9: In-vitro dissolution of Example 9
Flgure 10: In-vitro dissolution of Example 10
Elaure 11: In-vitro dissolution of Example 11
Figure 12: In-vitro dissolution of Example 12
Eigure 13: In-vitro dissolution of Example 13
Flgure 14: In-vitro dissolution of Example 14
Eigure 15: In-vitro dissolution of Example 15
Eigure 16: In-vitro dissolution of Example 16
Eigure 17: In-vitro dissoiution of Examples 17 and 18
Flgure 18: In-vitro dissolution of BRUFEN RETARD, an extended release form of
Ibuprofen available for sale in Europe.
Eigure 19: In-vivo data from comparison of present invention versus Motrin®
DETAILED DESCRIPTION OF THE INVENTION

The present Invention Is further illustrated and described by reference to
the following disclosure, examples and discussion below. In the examples and discussion
which follow, the use of particular polymers, electrolytes, additives, fillers and tableting
aids are provided by way of example only and are not intended to limit the scope of this
invention. Although the invention Is lllustrated and described herein with reference to
specific embodiments, the Invention Is not intended to be limited to the detalls shown.
Rather, various modifications may be made in the detalls within the scope and range of
equivalents of the claims and without departing from the Invention.

The Ibuprofen content of the dosage form may be between in the range
about 300 mg and about 800 mg per dosage unit, preferably about 300, 400 or 600 mg
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per unit dosage form. Also contemplated is using prodrugs of ibuprofen such as
ibuprofen-lysine and ibuprofen-arginine. If a smaller dosage form is desired, a singie '
dose of ibuprofen may be divided between multiple, for example two to three, dosage
units, such as tablets, which may be administered at substantially the same time. The
dosage form may comprise from about 25% to about 75% by welght ibuprofen.

The hydrophilic polymer used in the dosage form may be selected from a
wide variety of hydrophilic polymers. Hydrophitic polymers suitable for use in the
sustained release formulation include: one or more natural or partially or totally
synthetic hydrophilic gums such as acacia, gum tragacanth, locust bean gum, guar gum,
or karaya gum; modifled cellulosic substances such as methylicellulose, hydroxy
methylicellulose, hydroxypropyl methyicellulose, hydroxypropyl cellulose,
hydroxyethylcellulose, or carboxyethylicellulose; proteinaceous substances such as agar,
pectin, carrageenan, and alginates; and other hydrophilic polymers such as
carboxypolymethylene, gelatin, casein, zein, bentonite, magnesium aluminum silicate,
polysaccharides, modified starch derivatives, and other hydrophilic polymers known to
those of skill in the art, or a comblination of such polymers.

These hydrophilic polymers gel and dissolve slowly in aqueous acldic
medla thereby allowing the Ibuprofen to diffuse from the gel In the stomach and
gastrointestinal tract. Hydroxypropyl methyiceliulose (HPMC) and other hydrophilic
polymers mentioned above may be avallable In forms that have varying viscosity ratings.
In general these polymers, or the combination of them, may be present in the dosage
form alone or in combination in an amount or at 2 concentration in the range of 10% to
70% by weight of the ibuprofen present in the formulation, for example 15% to 50% or
15% to 33%, depending on the release pattern which Is sought to be achieved with the
particular dosage form.

One hydrophilic polymer useful in the present invention is HPMC K4M,
‘This is a nonlonic swellable hydrophilic polymer manufactured by "The Dow Chemical
Company" under the tradename "Methocel.” HPMC K4M is also referred to as HPMC
K4MP, in which the "P" refers to premium cellulose ether designed for controlled release
formulations. The "4" in the abbreviation suggests that the polymer has a nominal
viscosity (2% in water) of 4000. The percent of methoxyl and hydroxypropyl groups are
19-24 and 7-12, respectively. In Its physical form, HPMC K4M is a free-flowing, off-
white powder with a particle size limitation of 90% <100 mesh screen. A more complete
list of HPMC Is K100LVP, K15MP, K100MP, E4MP and E10MP CR with nominal viscosities
of 100, 15000, 100000, 4000, and 10000 respectively.

The solld dosage form also includes at least one formulation additive such
as one or more of a filler, a diluent or a compression aid. These are additives which aid



10

15

20

25

30

35

WO 2006039692 PCT/US2005/035630

-4-

in preparation or manufacture of the dosage form and for a tableted solld dosage form a
tableting ald such as microcrystalline cellulose (MCC), such MCC 105 (particle size of
about 20 um), MCC 200 (particle size of about 180 um) and MCC 302 (particle size of
about 90 zm), silicified microcrystalline cellulose (MCC bonded to SIO;), such as
Prosolv90 (partide size of about 90 um) and Prosolv50 (paricie size of about 50 pm),
lactose, such as spray dried lactose (Lactopress®), dicalcium phosphate, silica or
pregelatinized starch and combinations thereof may be Incorporated into the formuilation
in an amount or at a concentration In the range of about 15% to about 75% by welght of
the ibuprofen present in the dosage form. It is contemplated that various particle sizes
of microcrystalline cellulose may be used if desired, for example two different particle
slzes in which each of them are present In Individual amounts In the range of 17% to
33% by welght of the ibuprofen present in the formulation. In one embodiment, one can
pre-blend silica with Ibuprofen or pre-blend silica and/or formulation additive MCC with
ibuprofen.

In addition to formulation additives, the dosage form also contains at least
one dissoilution additive. Such additives which generally comprise a pore-forming,
wetting or disintegration agent which facilitates dissolution of the dosage form. Such
dissolution additives may be present in the dosage form at an amount or concentration
in the range of about 10% to about 35% by welght of the ibuprofen, for example, at
10% to about 15%. The additive may suitably be selected from alkali metal salts, such
as sodium and potassium carbonate; sodium carbonate, monohydrate; sodium
bicarbonate; amino acids with neutral-to-basic slde chalns, such as glycine, alanine,
valine, leucine, iso-leudne, cysteine, methionine, phenylalanine, proline, lysine, a'rglnlne,
histidine, serine, threonine, asparagine, tryptophan, tyrosine and glutamine;
conventional pharmaceutical disintegrants and combinations or mixtures thereof.
Examples of such additives are sodium carbonate, glycine, arginine and croscarmellose
sodium.

In addition to ibuprofen, multiple active ingredients are contemplated and
may be present In the present dosage form. Combinations of Ibuprofen with actives
such as caffeine, psuedophedrine, aspirin, phenylephrine and/or sympathomemetics,
analgesics, such as hydrocodone, and antthistamines are within the scope of the
invention.

Favorable in vitro characteristics that lead to an acceptable /n vivo efficacy
are contemplated as 20% or greater release within 2.0 hour after oral administration or
contact with an aqueous environment, followed by more gradual release over several
hours, leading to release of at least 70% release In 8 to 12 hours following
administration or contact with an aqueous environment. The method of determining in
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vitro release is using an agitated aqueous medium, such as stirring at 50 rpm in pH 7.2
KH,PO. media; or surrogate methods using alternate pH media, such as 0.1N HCI or SGF

pH 1.2 for an Initial (30min-2hr period or using altemate hydrodynamic conditions
such as 100 to 150rpm for a period of 1-2hrs).

The accepted range for minimal efficacy in vivo Is from about 6.4 pg/mi to
about 10 ug/ml mean ibuprofen blood concentration.

Examples

The formulations of the invention are illustrated by the followin'g
examples. The use of particular polymers, electrolytes, additives, fillers and
compression aids are not intended to limit the scope of this invention but are exemplary
only.

The solid dosage comprising a modified release formulation of the present
invention was prepared and tested for both /n vitro release and in vivo blood levels as
described In Examples 1-20 below. In the in vivo testing, the dissolution rates of the
subject dosage forms were compared against two commercially available tablets, one
being an immediate release formulation of 200 mg of ibuprofen and the other being an
immediate release 600 mg Ibuprofen formulation. The solid dosage forms comprising
the modified release formulation of the present Invention demonstrated an initial burst
similar to an immediate release tablet and a slower, more controlled release of ibuprofen
over a eight hour period, as best seen in fig. 19,

Unless otherwise noted, all /n vitro release performance was evaluated in a
type II dissolution apparatus in 900mL KH,PO, buffer, pH 7.2, at 50rpm paddie speed.

Example 1

In one embodiment, the formulation comprised ibuprofen, hydroxypropyl
methylcellulose {HPMC K15M and HPMC K100LV), glycine and sodium carbonate, in
which HPMC K15M was present at a concentration of 18% by weight of ibuprofen, HPMC
K100LV was present at a concentration of 17% by weight of Ibuprofen, glycine was
present at a concentration of 2.5% by welght of ibuprofen, and sodium carbonate was
present at a concentrgtlon of 17% by weight of ibuprofen within a monolithic
compressed tablet. The specific formulations are as follows:

Ex. 1a mg Ex. 1b mg
Ibuprofen 90 grade 600 Ibuprofen 90 grade 600
HPMC K15M 110 HPMC K15M 125
HPMC K100LV 100 HPMC K100LV 100
MCC PH102 100 MCC PH102 100
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Na;CO,;, anhydrous 150 Na;CO;, anhydrous 150
Glycine 15 Glycine 15
Silica, Sylold 244 20 Sllica, Syloid 244 20
Mg Stearate 10 Mg Stearate 10
Total: A 1105 Total: 1120

It
Ingredients were passed through a 30-mesh screen and blended with the remaining
formulation components In a V-blender. The resulting powder was compressed into
tablets using conventional compression techniques.

As shown in Fig. 1, the results of this Example demonstrate that the
invention Is capable of an in vitro release proflle comprising a burst effect, followed by
the sustained release of the remaining material, leading to In excess of 90% release in
approximately 12 hours. This formulation thus overcomes one of the principle problems
with many ibuprofen formulations which exhibit substantially less than complete release
over an extended period of time.

Example 2

In another embodiment, the formulation comprised tbuprofen,
hydroxypropyl methyiceltulose (HPMC K100M and HPMC K100LV), sodium carbonate,
flow agents and tableting alds, In which HPMC K100M was present at a concentration of
17% by weight of Ibuprofen, HPMC K100LV was present at a concentration of 17% by
welght of ibuprofen and sodlum carbonate was present at a concentration of 25% by
weight of ibuprofen within a compressed monolithic tablet. The specific formula Is as
foliows:

Ex. 2 mg
Ibuprofen 600
HPMC K100M 100
HPMC K100LV 100
Na;CO0,, anhydrous 150
MCC PH102 150
Sllica, Sylold 244 20
Mg Stearate 10
Total: 1130

The formulation components were mixed In a V-blender. The resulting
powder was compressed into tablets using conventional technologles. In this Example a
combination of a medium to high viscosity HPMC and a low viscosity HPMC was used.
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As shown in Fig. 2, the results of this Example demonstrate an in vitro
release profile comprising a burst effect, followed by the sustained release of the
remaining material. The burst effect provides release of 20% of ibuprofen within 2
hours, and the release of approximately 90% of the avaliable ibuprofen over a period of
12 to 14 hours.

Example 3

In another embodiment, the formulation comprised Ibuprofen,
hydroxypropyl methylcellulose (HPMC K15M and HPMC K100LV), sodium carbonate, flow
agents and tableting aids, In which HPMC K100M was present at a concentration of 17%
by weight of ibuprofen, HPMC K100LV was present at a concentration of 17% by weight
of ibuprofen and sodium carbonate was present at a concentration of 25% by weight of
ibuprofen within a compressed monolithic tablet.

Ex. 3 mg
Ibuprofen 600
HPMC K15M 100
HPMC K100LV 100
MCC PH102 100
Na,CO,, anhydrous . 150
Glycine 15
Silica, Syloid 244 20
Mg Stearate 10
Total: 1095

The formulation components were mixed in a V-blender. The resulting
powder was compressed into tablets using conventional compression technology. In this
Example a combination of a medium to high viscosity HPMC and a low viscosity HPMC
was used.

As shown in Fig. 3, the results of this Example demonstrate an in vitro
release profile comprising @ burst effect providing release of 20% of Ibuprofen within 2
hours, followed by the sustained release of the remaining material evidencing release of
100% of the Ibuprofen present In about 11 hours and greater than 90% in approximately
8 hours,

Exampile 4

In another embodiment, the formulation comprised ibuprofen,
hydroxypropyl methylcellulose (HPMC K100M and HPMC K100LV), sodium carbonate,
flow agents and tableting aids, In which HPMC K100M was present at a concentration of
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17% by weight of Ibuprofen, HPMC K100LV was present at a concentration of 17% by
weight of ibuprofen, and sodium carbonate was present at a concentration of 25% by
weight of ibuprofen within 2 compressed monolithic tablet.

Ex. 4 mg
Ibuprofen 600
HPMC K100M 100
HPMC K100LV 100
MCC PH102 100
Na,;CO,, anhydrous 150
Sllica, Syloid 244 20
Mg Stearate 10
Total: 1080

The formulation components were mixed in a V-blender. The resulting
powder was compressed Into tablets using conventional technologies. In this Example a
combination of a medium to high viscosity HPMC and a low viscosity HPMC was used.

As shown in Flg. 4, the results of this Example demonstrate an in vitro
release profile comprising a burst effect, followed by the sustained release of the
remaining material. 20% of ibuprofen was released within 2 hours, followed by gradual
sustained release, resulting in approximately 95% release after 12 hours.

Exampie 5

In another embodiment, the formulation comprised ibuprofen,
hydroxypropyl methylcellulose (HPMC K100M), polyethylene oxide (PEO WSRN 301),
sodlum carbonate, glycine, flow agents and tableting ailds, in which HPMC was present at
a concentration of 33% by weight of ibuprofen, glycine was present at a concentration of
8.25% by welght of ibuprofen and sodium carbonate was present at a concentration of
25% by welght of Ibuprofen within a compressed monolithic tablet.

Ex. 5 mg
Ibuprofen 600
PEO 301 50
HPMC K100M 100
MCC PH102 100
Na,CO,, anhydrous 150
Glycine 20
SHica, Syloid 244 20
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Mg Stearate 10
Total: 1050

The formulation components were mixed in a V-blender. The resuiting
powder was compressed into tablets using conventional compression technology.

As shown In Fig. 5, the results of this Example demonstrate an in vitro
release profile comprising a burst effect, followed by the sustained release of the
remaining material. For this formulation 20% of Ibuprofen was released within 2 hours,
but incomplete release was evidenced after 12 hours.

Example 6

In another embodiment, the formulation comprised ibuprofen,
hydroxypropyl methylcellulose (HPMC K15M), potassium carbonate, flow agents and
tableting aids, in which HPMC was present at a concentration of 33% by welght of
Ibuprofen, and potassium carbonate was present at a concentration of 17% by welght of
ibuprofen within a compressed monolithic tablet.

Ex. 6 mg
Ibuprofen 90 grade 600
MCC PH 105 210
HPMC K15M Prem 190
MCC PH 200 100
K;CO; anhydrous 100
1200

The formulation components were mixed In a V-blender. The resulting
powder was compressed Into tablets using conventional compression technolegy.

As shown in Fig. 6, the results of this Example demonstrate an /in vitro
release profile comprising a burst effect, followed by the sustained release of the
remaining material. 20% of ibuprofen was released in under 2 haurs, and release was
thereafter sustained over a period of 15 hours. However, incomplete release was
exhibited by the dosage form.

Example 7

In this embodiment, the formulation comprised ibuprofen, hydroxypropyl
methylcellulose (HPMC K15M), sodium carbonate, microcrystalline cellulose (MCC PH105
and MCC PH200), in which HPMC was present at a concentration of 33% by weight of
ibuprofen, sodium carbonate was present at a concentration of 17% by weight of
ibuprofen, MCC PH105 was present at a concentration of 33%, and MCC PH200 was
present at a concentration of 17% within a compressed monolithic tablet.



10

15

WO 2006/039692 PCT/US2005/035630

-10 -
Ex. 7 Mg
Ibuprofen 90 grade 600
HPMC K15M Prem 190
MCC PH 105 210
MCC PH 200 100
Na;CO, anhydrous 100
1200

All Ingredients were passed through a 30-mesh screen. The ibuprofen and
the MCC 105 were blended in a V-blender. The resulting homogenous pre-blend was
granulated with water, dried and subsequently blended with the remaining formulation
components in a V-blender. The resuiting powder was compressed Into tablets using
conventional compression technology.

As shown In Flg. 7, this Example demonstrates an /n vitro release profile
comprising a burst effect, followed by the sustained release of the remaining material.
The burst effect releases 20% of ibuprofen in under 2 hour, followed by relatively
constant release over the next 10 -12 hours and resulting in approximately 90% release
after 12 hours.

Exampje 8

In the embodiment of Example 1, the tablet resulting from the formulation

was split into two equal parts, and both sections were placed into a dissolution vessel.

Ex. 8 mg
Ibuprofen 90 grade 600
HPMC K15M - 110
HPMC K100LV 100
MCC PH102 100
Na;CO,, anhydrous 150
Glycine 15
Silica, Syloid 244 20
Mg Stearate 10
Total: 1105

As shown in Fig. 8, the results of this Example demonstrates an in vitro
release profile comprising a burst effect, followed by the sustained release of the
remaining material, even when split into sections after tableting. In each case 20% of
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ibuprofen was released in less than one hour and substantially all the Ibuprofen had been
released at about 12 hours.
Example 9

In one embodiment, the formulation comprised ibuprofen, hydroxypropyl
methyicellulose (HPMC K15M), sodium carbonate, microcrystailine cellulose (MCC PH
302), in which HPMC was present at a concentration of 33% by weight of Ibuprofen,
sodium carbonate was present at a concentration of 18% by weight of ibuprofen, and
MCC PH 302 was present at a concentration of 33% within a compressed monolithic
tablet.

Ex. 9 mg
Ibuprofen 90 grade . 300
HPMC K15M Prem 100
MCC PH 302 100
Na,CO, anhydrous ’ 50

Glycine 7.5
Silica 5.5
Total: 563

All ingredients were passed through a 30-mesh screen and blended In a V-
blender. The resuiting homogenous pre-blend was granulated with water, dried and
subsequently blended with the remaining formulation components in a V-blender. The
resulting powder was compressed into tablets using conventional technologies.

As shown In Fig. 9, the results of this Exampie demonstrate an in vitro
release profile comprising a burst effect, followed by the sustalned release of the
remaining material. 20% of ibuprofen was released within 2 hours, about 90% release
was obtained in about 9 hours followed by 100% release in under 16 hours.

Exampie 10

In another embodiment, the formulation comprised ibuprofen,
hydroxypropyl methyicellulose {HPMC K4M), flow agents and tableting alds, in which
HPMC K4M was present at a concentration of 32% by weight of ibuprofen, and arginine
was present at a concentration of 17% by welght of ibuprofen within a compressed
monolithic tablet.

Ex. 10 mg
Ibuprofen 90 grade 600
Sllica 5.5
MCC PH 105 210
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HPMC K4M Prem 190
Arginine 100
Sllica 5.5
Total: 1111

The formulation components were mixed in a V-blender. The resulting
powder was compressed into tablets using conventional technologies.

As shown in Fig. 10, the resuits of this Example demonstrate an in vitro
release profile comprising a slight burst effect, followed by the sustained release of the
remaining material. While the burst effect in this formulation produces somewhat
delayed achlevement of the percentage released, this formulation demonstrates in
excess of 90% release over a period of 8 hours.

Exampile 131

In another embodiment, the formulation comprised Ibuprofen,
hydroxypropyl methylcellulose (HPMC K4M), sodium carbonate, arginine, flow agents
and tableting aids, in which HPMC K4M was present at a concentration of 32% by weight
of Ibuprofen, sodium carbonate was present at concentration of 17% by weight of the
tbuprofen, and arginine was present at a concentration of 17% by weight of Ibuprofen
within a compressed monolithic tablet.

Ex. 11 mg
Ibuprofen 90 grade 600
Sllica 5.5
MCC PH 105 210
HPMC K4M Prem 190
Na,CO; anhydrous 100
MCC PH 200 100
Arginine 100
SHica 5.5
Stearic Acid 12
Totai: 1323

The formulation components are mixed in a V-blender. The resulting
powder was compressed into tablets using conventional technologies.

As shown In Fig. 11, the resuits of this Example demonstrate the /n vitro
release profile comprising a burst effect, followed by the sustained release of the
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remaining materlal. The Initial release Is greater than 20% of Ibuprofen in less than two
hours, and approximately 90% release over a period of 14 hours.
Exampile 12

In another embodiment, the formulation comprised ibuprofen,
hydroxypropyl methylcellulose (HPMC K4M), microcrystaliine cellulose (MCC 105),
sodiurn carbonate, flow agents and various tableting aids, in which HPMC K4M was
present at a concentration of 32% by weight of ibuprofen, sodium carbonate was present
at concentration of 17% by weight of the ibuprofen, and tableting ald, either Lactopress
(12a), dicalcium phosphate (12b), or pregelatinized starch (12c), was present at a
concentration of 17% by weight of ibuprofen within a monolithic tablet.

Ex. 12a mg Ex. 12b mg

Ibuprofen 90 grade 600 Ibuprofen 90 grade 600
Sllica 5.5 Sllica 5.5
MCC PH 105 210 MCC PH 105 210
HPMC K4M Prem 190 HPMC K4M Prem 190
Na;CO, anhydrous 100 Na,;CO, anhydrous 100
Lactopress 100 Dicalcium phosphate 100
Silica 5.5 Silica 5.5
Stearic acld 12 Stearic acld 12
Total: 1223 Total: 1223

Ex. 12¢c mg

Ibuprofen 90 grade 600

Sllica 55

MCC PH 105 210

HPMC K4M Prem 190

NazC0; anhydrous 100

Starch 1500 100

Sllica 5.5

Stearic acid 12

Total: 1223

All ingredients were passed through a 30-mesh screen. The ibuprofen and
the MCC 105 were blended in a V-blender. The resulting homogenous pre-blend was
granulated with water, dried and subsequently blended with the remaining formulation
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components in a V-blender. The resulting powder was compressed into tablets using
conventional technologies.

As shown In Fig. 12, the results of this Example demonstrate the
invention is capable of an /n vitro release profile comprising a burst effect, followed by
the sustalned release of the remaining material, with littie or no alteration in release
profile when the tableting ald selection is varied. The in vitro profile shows greater than
20 % release before 2.0 hours with a constant rate release and at least 70% release by
14 hours.

Exampile 13
In ancther embodiment, the formulation comprised ibuprofen, hydroxypropyl
methylcellulose (HPMC K4M), microcrystalline cellulose (MCC 105), sodium carbonate,
flow agents and various tableting alds, in which HPMC K4M was present at a
concentration of 329% by welght of Ibuprofen, sodlum carbonate was present at .
concentration of 179 by weight of the Ibuprofen, and croscarmellose sodium was
present at a concentration of 3% by welght of ibuprofen within a monolithic tablet.

Ex. 13 mg
Ibuprofen 90 grade 600
Shica 5.5
MCC PH 105 210
HPMC K4M Prem 190
Na;CO, anhydrous 100
MCC PH 200 100
Croscarmellose sodium 18
SHica 5.5
Stearic acld ~ 1% 12
Total: 1241

All Ingredients were passed through a 30-mesh screen. The ibuprofen,
silica and the MCC 105 were blended In a V-blender. The resulting homogenous pre-
biend was granulated with water, dried and subsequently blended with the remaining
formulation components In a V-blender. The resulting powder was compressed Into
tablets using conventional technologies.

As shown in Fig. 13, the resuits of this Example demonstrates an /n vitro
release profile comprising a burst effect, followed by the sustained release of the
remaining material. The /n vitro profile shows greater than 20% release before 2.0
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Example 14

In another embodiment, the formulation comprised ibuprofen,
hydroxypropyl methyicellulose {HPMC K4M), microcrystalline cellulose (MCC 105),

PCT/US2005/035630

Re

glycine, sodium carbonate, flow agents and various tableting aids, in which HPMC K4M

was present at a concentration of 32% by welght of ibuprofen, sodium carbonate was

present at concentration of 17% by weight of the ibuprofen, glycine was present at a

concentration of B% by weight of lbuprofen and croscarmellose sodlum was present at a

concentration of 6% by weight of ibuprofen within a monolithic tablet.

Ex. 14 mg
Ibuprofen 90 grade 600
MCC PH 105 200
Stlica 5.5
HPMC K4M Prem 190
MCC PH 200 100
Glycine 50
Croscarmellose sodium 35
Silica 5.5
Stearic acld ~ 1% 12
Total: 1198

All ingredients were passed through a 30-mesh screen. The ibuprofen,
silica and the MCC 105 were blended in a V-blender. The resulting homogenous pre-
blend was granulated with water, dried and subsequently blended with the remaining
formulation components in a V-blender. The resulting powder was compressed into

tablets using conventional technologles.

As shown in Flg. 14, the results of this Example demonstrate the

invention Is capable of an in vitro release profile comprising a burst effect, foliowed by
the sustalned release of the remaining material. The in vitro profile shows greater than
20% release before 2.0 hours with a constant rate release and at least 70% release by

14 hours.

Exampie 15

In another embodiment, the formulation comprised Ibuprofen,

polyethylene oxide (PEO 301), PEO 60K, glycine, sodium carbonate, flow agents and
various tableting alds, in which PEO was present at a concentration of 32% by weight of

b2
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ibuprofen, sodlum carbonate was present at concentration of 25% by weight of the
ibuprofen, and glycine was present at a concentration of 37% by weight of ibuprofen
within & monolithic tablet.

Ex. 15 mg
Ibuprofen 400
PEO 301 ' 50
PEO 60K 75
Na2Co3 100
Glycine 150
Maltodextrin M-580 100
Stearic acid 10
Silica 10
Total: 895

Ali Ingredients were passed through a 30-mesh screen. The ibuprofen was
blended with the formulation components in a V-blender. The resulting powder was
compressed into tablets using conventional technologies.

As shown in Fig. 15, the results of this Example demonstrate the
invention is capable of an in vitro release profile comprising a burst effect, followed by
the sustained release of the remaining material. The /n vitro profile shows greater than
20% release before 2.0 hours with a constant rate release and at least 80% release by 8
hours.

Example 16

In another embodiment, the formulation comprised Ibuprofen,
polyethylene oxide (PEO 301), PEO 60K, glycine, sodium carbonate, flow agents and
various tableting alds, In which PEO was present at a concentration of 32% by welght of
Ibuprofen, sodium carbonate was present at concentration of 25% by welght of the
Ibuprofen, and glycine was present at a concentration of 37% by welght of ibuprofen
within a monolithic tablet.

Ex. 16 mg
Ibuprofen 400
PEO 301 50
PEO 60K 50
Na2Co3 100
Glycine 100
Maltodextrin M-580 100
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Stearic acid 10
Silica 10
Total: 820

All ingredients were passed through a 30-mesh screen. The ibuprofen was
blended with the formulation components in a V-blender. The resuiting powder was
compressed into tablets using conventional technologies.

As shown in Fig. 16, the resuits of this Example demonstrate the
invention is capable of an in vitro release proflle comprising a burst effect, followed by
the sustained release of the remaining material. The /n vitro profile shows greater than
20 % release before 2.0 hours with a constant rate release and at least 90% release by
8 hours.

Example 17

In another embodiment, the formulation comprised ibuprofen,
polyethylene oxide (PEQ 301), glycine, sodium carbonate, flow agents and various
tableting aids, in which PEO was present at a concentration of 25% by welght of
ibuprofen, sodium carbonate was present at concentration of 25% by weight of the
ibuprofen, and glycine was present at a concentration of 25% by weight of ibuprofen
within a monolithic tablet.

Ex. 17 mg
Ibuprofen 400
PEO 301 100
Na2C03 100
Glycine 100
Stearic acld 10

Total: 710

All ingredients were passed through a 30-mesh screen. The Ibuprofen was
blended with the formulation components In a V-blender. The resulting powder was
compressed Into tablets using conventional technologies.

As shown In Fig. 17, the results of this Example demonstrate the
invention Is capable of an /n vitro release profile comprising a burst effect, followed by
the sustained release of the remaining material. The /n vitro profile shows greater than
20 % release before 2.0 hours with a constant rate release and at least 80% release by
8 hours.
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Example 18
In another embodiment, the formulation comprised ibuprofen,

polyethylene oxide (PEC 301), glycine, sodium carbonate, croscarmellose sodium, flow
agents and various tableting aids, in which PEO was present at a concentration of 25%
by weight of ibuprofen, sodium carbonate was present at concentration of 25% by
weight of the ibuprofen, and glycine was present at a concentration of 25% by weight of
{buprofen within a monolithic tablet.

Ex. 18 mg
Ibuprofen 400
PEO 301 100
Na2CO03 100
Glycine 100
Croscarmeliose

Sodium S0
bCp 150
Stearic acld 10
Total: 910

All ingredients were passed through a 30-mesh screen. The ibuprofen was
blended with the formulation companents In a V-blender. The resulting powder was
compressed into tablets using conventional technologies.

As shown In Fig. 17, the results of this Example demonstrate the
invention is capable of an /n vitro release profile comprising a burst effect, followed by
the sustained release of the remaining materlal. The /n vitro profile shows greater than
20% release before 2.0 hours with a constant rate release and at least 90% release by 8
hours.

C tive in vitro dal
BRUFEN RETARD Is a commercially available in Europe as a sustained
release formulation of ibuprofen. BRUFEN RETARD tablets are spedially fonm_:lated to
allow the gradual release of active substance giving stable levels and a prolonged
duration of effect over the dosage Interval. BRUFEN RETARD is a flim coated tablet with
800mg of ibuprofen. BRUFEN RETARD Is indicated for Its analgesic and anti-
inflammatory effect In the treatment of rheumatold arthritis {(including juvenlie
rheumatoid arthritis or Still's disease), ankylosing spondylitis, and osteo-arthritis.
BRUFEN RETARD is indicated in the treatment of non-articular rheumatism including
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fibrasitis. BRUFEN RETARD Is indicated in periarticular conditions such as frozen shoulder
(capsulitis), bursitis, tendinitis, tenosynovitis and low-back pain. BRUFEN RETARD can
also be used In soft-tissue inj'un'es such as sprains and strains. BRUFEN RETARD Is also
indicated for its analgesic effect in the relief of mild to moderate pain such as
dysmenorrhoea, dental, post-episiotomy pain and post-partum pain.
Example 19 (Figure 18)

BRUFEN RETARD tablet in vitro release perfornance was evaluated in a
type II dissolution apparatus in 900mL KH,PO, buffer, pH 7.2, at 50rpm paddle speed.

As shown In Fig. 18, the results of this Example demonstrate the /n vitro
data results of BRUFEN RETARD. The figure shows that BRUFEN RETARD is incapable of
an in vitro release profile comprising a burst effect, followed by the sustained release of
the remaining material. BRUFEN RETARD falls to deliver to release at least 20% of
ibuprofen by 2.0 hours with a constant rate of release with at least 70% release at 14
hours.

Exampie 20 - In Vivo Trial

In the in vivo testing, serum concentrations of subjects taking tablets
comprising the modified release formulation of the present Invention were compared
with serum concentrations of subjects taking immediate release ibuprofen tablets
(Motrin® IB 200 mg and Motrin® 600 mg). Tablets comprising the modified release
formulation of the present invention demonstrated a burst effect followed by sustained
release and therapeutic concentration at extended time periods that the other two
Immediate release formulations did not. The minimum mean serum plasma ibuprofen
concentration In the blood of the subject was between 8 and 10ug/ml for Motrin® IB..

The in vivo behavior of modified release solid dosages of 1a and 1b from
Example 1 were compared to the /in vivo behavior of an inmediate release formulation
(MOTRIN®). The open-label study involved 10 healthy male volunteers over the age of
18. Following an overnight fast of at least ten hours, each subject received elther one
600 mg dose of one of the two above described modified release tablets or 200 mg
every four hours for 3 doses of the immediate release formulation of MOTRIN® IB or one
600 mg tablet of MOTRIN®. 88 blood samples were taken prior to dosing and at specific
intervals up to 12 hours after dosing.

The blood samples were kept in Ice bath prior to centrifugation and were
centrifuge as soon as possible under refrigerated condition at 35000 rpm for seven
minutes. The collected plasma from each blood collection tube was aliquotted into pre-
cooled labeled polypropylene tubes. The samples were kept In an Ice bath, then stored
frozen at minus 25 °C £10 °C untll assayed.
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The plasma samples were analyzed by a fully validated HPLC method. The
analytes were separated by reverse phase chromatography. Evaluation of the assay was
carried out by the construction of an eight point calibration curve (excluding zero
concentration) covering the range of 0.400 pg/mi to 51.200 pg/mi (in human plasma) for
ibuprofen. The slope and Intercept of the calibration curves were determined through
weighted [Inear regression analysis (1/conc.?). The results are depicted in FIGURE 19.

Table 1. Summary of 90% CI

Reference: D (1 x 600 mg) Reference: E (3 x 200 mg)
Formulation
Conax AUCo s | AUCO, Crmax AUCq e AUC,..
42.4- 67.0- 86.3-
B (1a) 96.2-115 | 97.0-116 86.9-104
53.8 85.0 103
44.7- 70.7- 87.7-
C (1b) 96.9-116 |98.7-119 87.5-105
57.0 90.3 106
80.9-
D - - - 140-179 | 82.3-99.2
97.7
55.9-
E 101-122 102-124 - - -

71.5

Disa 3 x 200mg MOTRlNkIB
Els a 1 x 600mg MOTRIN®
Treatments (B & C) versus Treatment E

The systematic exposure to ibuprofen after the administration of the one
600 mg ibuprofen tablet 1a or 1b (Treatments B & C) was similar to that obtained when
compared to the administration of one MOTRIN® 600mg tablet. The peak exposure to
ibuprofen from one 600 mg ibuprofen tablet 1a or 1b (Treatments A-C) was significantly
lower than that from the MOTRIN® 600mg tablet. The absorption time was modified
comparing one 600 mg ibuprofen tablet 1a or 1b (Treatments B & C) with median T
value of 5.0h to a 1.5h T of one MOTRIN® 600mg tablet.
Treatments (B & C) versus Treatment D

The systematic exposure to Ibuprofen after the administration of the one
600 mg Ibuprofen tablet 1a or 1b (Treatments B & C) was similar to that obtained when
compared to the administration of three MOTRIN® IB 200mg tablets. The peak exposure
to Ibuprofen from one 600 mg Ibuprofen tablet 1a or 1b (Treatments B & C) was
significantly lower than that from three MOTRIN® 1B 200mg tablets. The absorption time
was madified comparing one 600 mg ibuprofen tablet 1a or 1b {(Treatments B & C) with
median Ty value of 5.0h to a 1.0h Ty, of three MOTRIN® IB 200mg tablet.
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Figure 19 depicts the results discussed above. Treatment D shows an
initial burst that falls to a valley at four hours and the second tablet is administered.
This valley again happens at the eighth hour. This valley constitutes the minimum
plasma concentration for ibuprofen to be considered therapeutic. A mean ibuprofen
plasma concentration of about 6.4-10 ug/ml is considered the concentration of ibuprofen
needed in the blood to be considered clinically effective. Treatment E shows an extreme
initial burst of ibuprofen followed by a steady decline that fails below therapeutic
threshold at about 6 hours.

Treatments B and C have an Initlal burst of ibuprofen that reaches the level
of 6.4 pg/ml at about 0.5 to 1 hour and maintains the level untlf about hour 12, The
present invention provides for a singie dosage of Ibuprofen that provides an Initial burst
similar to an immediate release formulation of ibuprofen and then provides a mean
ibuprofen plasma concentration of above 6.4 ug/ml for about 12 hours.
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What Is Claimed:

1. A solid dosage form for modified oral administration of ibuprofen comprising:

a hydrophilic polymer;

300 to 800 mg of Ibuprofen in the solid dosage form uniformly dispersed In said
polymer;

a dissolution additive dispersed In said hydrophillc polymer in an amount In the
range of 10% to 35% by weight of the Ibuprofen, sald dissolution additive comprising an
alkali metal salt, an amino acid having a neutral to alkaline side chain, croscarmellose or
a salt thereof, or a combination of any two of such dissolution additives; and

an inert formulation additive dispersed In said hydrophllic polymer in an amount
in the range of 15% to 75% by welght of the ibuprofen, saki formuiation additive
comprising microcrystalline cellulose, silica, magnesium stearate, stearic acid, lactose,
pre-geiatinized starch, dicaicium phosphate or a combination of any of them,

wherein at least 20% of the Ibuprofen is released within 2 hours following oral
administration or exposure to an agitated aqueous medium of a single dosage unit, then
thereafter releases ibuprofen at a relatively constant rate over a period of at least 8
hours, and wherein at least 70% of the ibuprofen Is released over a period of not more
than 14 hours following such administration or exposure,

2. The solid dosage form of claim 1, wherein ibuprofen Is present in each dosage
form in an amount of about 300 mg, 400 mg or 600 mg.

3, The solid dosage form of claim 1, wherein said polymer comprises
polyethylene oxide, hydroxypropyl methyicellulose or a combination thereof.

4. The solid dosage form of claim 1, wherein sald polymer comprises
hydroxypropyl methylcellulose with a viscosity of at least 100 cps.

5. The solid dosage form of claim 4, whereln said hydrophilic polymer comprises
a first hydroxypropyl methyicellulose having a viscosity of greater than 100 cps and a
second HPMC having a viscosity of about 100 cps, each at a concentration of 17% to
42% by weight of ibuprofen.

6. The solid dosage form of claim 1, whereln said dissolution additive Is sodium
carbonate, glycine, arginine, croscarmeliose sodium or a combination thereof.

7. The solld dosage form of claim 1, where said inert formulation additive
comprises microcrystalline cellulose present at a concentration at 17% to about 33% by
welght of the ibuprofen.

8. The solid dosage form of claim 7, whereln said Inert formulation additive
comprises a first microcrystailine cellulose having particle size of about 20 pm and a
second MCC having a particles size of about 180 ym, each of which is present at a
concentration at 17% to about 33% by weight of the Ibuprofen.
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9. The solid dosage form of claim 1, wherein said solid dosage form
demonstrates a mean serum ibuprofen concentration In a subject greater than or equal
to 6.4 ug/ml within two hours of adminlistration, and wherein said solid dosage form also
demonstrates a mean serum ibuprofen concentration In a subject greater than or equal
to 6.4 ug/ml for at least 8 hours after administration.

10. A modified release tablet, comprising:

ibuprofen in an amount in the range of 300 mg to 800 mg per tablet;

a hydrophilic polymer;

a dissolution additive at a concentration of from 10% to 35% by weight of the
ibuprofen comprising alkali metal salts, an amino acld possessing neutral-to-alkaline side
chaln, croscarmellose or a salt thereof or a combination thereof; and

an inert formulation additive comprising microcrystalline cellulose, silicified
microcrystalline cellulose, dicaiclum phosphate, lactose, pre-gelatinized starch or
mixtures thereof, said inert formulation additive being present in said dosage in an
amount of 15% to about 75% by weight of the ibuprofen,

wherein said tablet demonstrates a mean serum ibuprofen concentration in a
subject greater than or equal to 6.4 pg/ml within two hours of administration, and
wherein sald tablet also demonstrates a mean serum ibuprofen concentration In a
subject greater than or equal to 6.4 pg/ml for at least 8 hours after administration.

11. The tablet of claim 10,

wherein the hydrophilic polymer comprises hydroxypropyl methyicellulose at a
concentration of 17% to 42% by weight of Ibuprofen;

wherein Ibuprofen Is present in an amount of about 600 mg and dispersed
uniformly in said polymer;

wherein sald dissolution additive is sodlum carbonate uniformly dispersed in said
polymer; and

wherein sald formulation additive Is two differing particle sizes of microcrystalline
cellulose dispersed in said polymer, each at 15% to 50% by weight of the ibuprofen.

12. The tablet of claim 10,

wherein the hydrophilic polymer comprises hydroxypropyl methylcellulose at a
concentration of 17% to 42% by welght of Ibuprofen;

wherein ibuprofen Is present In an amount of about 600 mg and is dispersed
uniformly in sald polymer;

wherein sald dissolution additive is glycine uniformly dispersed in sald polymer at
a concentration of 109 to 15% by weight of the Ibuprofen.

13. The tablet of claim 10,
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wherein the hydrophilic polymer comprises hydroxypropyl methyicellulose at a
concentration of 17% to 42% by weight of Ibuprofen;

wherein lbuprofen is present in an amount of about 600 mg and is dispersed
uniformly in said polymer;

wherein said dissolution additive Is glycine uniformly dispersed in said polymer at
a concentration of 10% to 15% by weight of the ibuprofen;

wherein sajd formulation additive is two differing particle sizes of microcrystalline
cellulose dispersed in sald polymer, each at 15% to 50% by weight of the [buprofen.

14. The tablet of claim 10,

wherein sald hydrophilic polymer comprises hydroxypropy! methyicellulose having
two differing viscosities, selected from the group consisting of HPMC 100 cps, HPMC
4000 cps, HPMC 15000 cps, and HPMC 100000 cps, each at a concentration of 17% to
42% by welght of ibuprofen;

wherein the dissolution additive is glycine uniformly dispersed In sald polymer at
a concentration of 5% to 35% by weight of the ibuprofen;

wherein the formulation additive is two differing particle sizes of microcrystalline
cellulose dispersed in said polymer, each at 15% to 50% by weight of the ibuprofen.

15. The tablet of claim 10,

wherein said hydrophilic polymer comprises hydroxypropyl methyicellulose having
two differing viscosities, selected from the group consisting of HPMC 100 cps, HPMC
4000 cps, HPMC 15000 cps, and HPMC 100000 cps, each at a concentration of 17% to
42% by weight of ibuprofen;

wherein 300mg to 800mg ibuprofen dispersed uniformly in said polymer;

wherein the dissolution additive Is glycine uniformly dispersed in sald polymer at
a concentration of 5% to 35% by welght of the Ibuprofen and croscarmellose sodium
uniformly dispersed in said polymer at a concentration of 1% to 15% by weight of the
ibuprofen. -

16. The tablet of claim 10,

wherein said hydrophilic polymer comprises hydroxypropyl methylicellulose having
two differing viscosities, selected from the group consisting of HPMC 100 cps, HPMC
4000 cps, HPMC 15000 cps, and HPMC 100000 cps, each at a concentration of 17% to
42% by weight of Ibuprofen;

wherein 300mg to 800mg ibuprofen dispersed uniformly In said polymer;

wherein the dissolution additive Is glycine uniformly dispersed In sald polymer at
a concentration of 5% to 35% by weight of the Ibuprofen and croscarmeliose sodium
uniformly dispersed in said polymer at a concentration of 1% to 15% by weight of the

Ibuprofen;
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wherein the formulation additive is two differing particle sizes of microcrystalline
cellulose dispersed In said polymer, each at 15% to 50% by weight of the ibuprofen.

17. The tablet of claim 10,

wherein said hydrophilic polymer comprises hydroxypropy! methyliceliulose having
two differing viscosities, selected from the group consisting of HPMC 100 cps, HPMC
4000 cps, HPMC 15000 cps, and HPMC 100000 cps, each at a concentration of 17% to
42% by weight of ibuprofen;

wherein 300mg to 800mg ibuprofen dispersed uniformly in said polymer;

wherein the dissolution additive is sodium carbonate uniformly dispersed in said
polymer at a concentration of 5% to 35% by weight of the Ibuprofen;

whereln the formulation additive Is two differing particle sizes of microcrystalline
cellulose dispersed in sald polymer, each at 15% to 50% by weight of the ibuprofen.

18. The tablet of claim 10, '

wherein sald hydrophilic polymer comprises hydroxypropyl methyicellulose having
two differing viscosities, selected from the group consisting of HPMC 100 cps, HPMC
4000 cps, HPMC 15000 cps, and HPMC 100000 cps, each at a concentration of 17% to
42% by weight of ibuprofen;

wherein 300mg to 800mg ibuprofen dispersed uniformly In said polymer;

wherein the dissolution additive is sodlum carbonate uniformly dispersed in sald
polymer at a concentration of 5% to 35% by weight of the Ibuprofen, and croscarmeliose
sodium uniformly dispersed in said polymer at a concentration of 1% to 15% by welght
of the ibuprofen;

whereln the formulation additive Is two differing particle sizes of microcrystaliine
cellulose dispersed in said polymer, each at 15% to 50% by weight of the ibuprofen.

19. The tablet of claim 10,

wherein said hydrophilic polymer comprises hydroxypropyl methylceliulose having
two differing viscosities, selected from the group consisting of HPMC 100 cps, HPMC
4000 cps, HPMC 15000 cps, and HPMC 100000 cps, each at a concentration of 17% to
42% by weight of ibuprofen;

wherein 300mg to 800mg ibuprofen dispersed uniformly in said polymer;

wherein the dissolution additives are sodium carbonate uniformly dispersed in
sald polymer at a concentration of 5% to 35% by weight of the ibuprofen, glycine
uniformly dispersed in said polymer at a concentration of 5% to 35% by weight of the
ibuprofen, and croscarmeliose sodium uniformly dispersed in said polymer at a
concentration of 1% to 15% by weight of the ibuprofen;

wherein the formulation additive Is two differing particle sizes of microcrystalline
cellulose dispersed in sald polymer, each at 15% to 50% by weight of the ibuprofen.
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20. A method of maintaining a mean plasma ibuprofen concentration of at least
6.4 ng/mt over a time period of 2 to 8 hours in a patient, comprising:

administering a single dosage of the solid dosage form according to claim 1.

21. The method for providing immediate and extended release of ibuprofen to a
subject, comprising:

administering to a subject in a single dose of a modified release tablet
comprising,

ibuprofen in an amount in the range of 300 mg to 800 mg per tablet;

a hydrophilic polymer;

a dissolution additive at a concentration of from 10% to 35% by weight of the
ibuprofen comprising alkali metal salts, an amino acid possessing neutral-to-alkaline side
chain, croscarmellose or a sait thereof or a combination thereof; and

an inert formulation additive comprising microcrystalline cellulase, silicified
microcrystalline cellulose, dicalcium phosphate, lactose, pre-gelatinized starch or
mixtures thereof, said inert formulation additive beilng present in said dosage in an
amount of 15% to about 75% by welight of the Ibuprofen,

wherein said tablet demonstrates a mean serum Ibuprofen concentration in a
subject greater than or equal to 6.4 ug/ml within two hours of administration, and
wherein sald tablet also demonstrates a mean serum ibuprofen concentration in a
subject greater than or equal to 6.4 ug/ml for at least 8 hours after administration.

22. The method according to claim 21,

wherein said hydrophilic polymer comprises hydroxypropyl methylicellulose having
two differing viscosities, selected from the group consisting of HPMC 100 cps, HPMC
4000 cps, HPMC 15000 cps, and HPMC 100000 cps, each at a concentration of 17% to
42% by weight of ibuprofen;

wherein 300mg to 800mg Ibuprofen dispersed uniformiy in sald polymer;

wherein the dissolution additives are sodium carbonate uniformly dispersed in
said polymer at a concentration of 5% to 35% by weight of the lbuprofen, glycne
uniformly dispersed in sald polymer at a concentration of 5% to 35% by weight of the
ibuprofen, and croscarmellose sodium unlformly dispersed in said polymer at a
concentration of 1% to 15% by weight of the Ibuprofen;

wherein the formulation additive Is two differing particle sizes of microcrystalline
cellulose dispersed In sald polymer, each at 15% to 50% by weight of the ibuprofen.

23. The method according to dalm 21, '

whereln said hydropbilic polymer comprises hydroxypropyl methyicellulose having
two differing viscosities, selected from the group consisting of HPMC 100 cps, HPMC
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4000 cps, HPMC 15000 cps, and HPMC 100000 cps, each at a concentration of 17% to
42% by weight of ibuprofen;

wherein 300mg to 800mg ibuprofen dispersed uniformly in sald polymer;

wherein the dissolution additive Is sodium carbonate uniformly dispersed in said
polymer at a concentration of 5% to 35% by weight of the ibuprofen, and croscarmellose
sodium uniformly dispersed in said polymer at a concentration of 1% to 15% by weight
of the sbuprofen;

wherein the formulation addltive is two differing particle sizes of microcrystalline
cellulose dispersed in said polymer, each at 15% to 50% by weight of the ibuprofen.

24, The method according claim 21,

wherein said hydrophilic polymer comprises hydroxypropyl methylcellulose having
two differing viscosities, selected from the group conslisting of HPMC 100 cps, HPMC
4000 cps, HPMC 15000 cps, and HPMC 100000 cps, each at a concentration of 17% to
42% by weight of Ibuprofen;

wherein 600mg lbuprofen Is dispersed uniformly In sald polymer; and

wherein the dissolution additive is sodium carbonate uniformly dispersed in said
polymer at a concentration of 10% to 35% by weight of the ibuprofen, and glycine
uniformly dispersed in sald polymer at a concentration of 1% to 15% by weight of the
ibuprofen.
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