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Ref: Expediente No. 03-097.527
Solicitud de registro de patente de invencién

denominada “Formulaciones de Oxicodona para tomar

una sola vez al dia”

Solicitante: Euro-Celtique S.A.

Yo Luz Helena Adarve Gémez, identificada como aparece al pie de mi firma y
obrando en mi condicién de apoderada de la sociedad Euro-Celtique S.A.,
solicitante de la patente en referencia, a continuacion doy respuesta al Oficio No.
11620, mediante el cual se presenta en Concepto Técnico No. 3519, que fue
notificado por fijacién en lista el 16 de Octubre de 2.009.

1. En primer lugar, atentamente me permito manifestar a ese Despacho que
es deseo del solicitante llevar a cabo ciertas modificaciones a la redaccion
de las reivindicaciones que se encuentran actualmente bajo estudio, las
cuales encuentran su debido sustento tanto en la descripcion originalmente
presentada como en las reivindicaciones ya estudiadas. Solo se ha limitado
aun mas el intervalo de la proporcion media Cz4/Crmax entre 0.72 y 0.99 (ver
pagina 6, cuarto parrafo del documento WO/02/087512), en Ilas
reivindicaciones 1 y 6, se ha modificado la dependencia de la reivindicacion
13, para hacerla dependiente ahora de la reivindicacion 10, con el fin hacer

mucho P?és coherente el capitulo feivindicatorio.

En efecto, las reivindicaciones continiian reclamando las formas de
dosificacion oral de liberacion sostenida en una o multiples matrices
extruidas por fusién, sin ninguna modificacion en la materia misma que se
reivindica, por lo tanto, dichas reivindicaciones son completamente

diferentes e inventivas frente a composiciones similares conocidas en el



Expediente No. 03.097-527

estado del arte mas cercano, representado por los documentos WO
95/14460 (D1) y WO 97/33566 (D4).

Sobre este particular, atentamente me permito manifestar al sefor
Examinador que las modificaciones realizadas en el capitulo reivindicatorio
que se encuentra bajo estudio NO AMPLIAN de ninguna manera el alcance
de la invencién, debido a que Unicamente se han modificado para
realzar las diferencias técnicas existentes con formulaciones o
composiciones similares reveladas en los documentos del estado de
la técnica, con lo cual se permite un mejor entendimiento del alcance real
de la presente solicitud de patente, para diferenciarla en forma mucho mas

clara de lo ya conocido en el estado del arte.

Con respecto a la alegada falta de NIVEL INVENTIVO.

En el nuevo Concepto Técnico presentado por el sefior Examinador, se
afirma que el Nivel Inventivo de las reivindicaciones 1 a 9 se ve afectado
por las ensefianzas del documento WO 95/14460 (D1), el cual también.es
de propiedad del mismo solicitante de la presente solicitud.
Adicionalmente, en dicho concepto técnico se citan también las ensefianzas
del documento WO 9733566 (D4), para objetar el Nivel Inventivo de las
reivindicaciones 10 a 15 de la presente solicitud.

En este sentido, el sefior Examinador afirma lo siguiente: “Teniendo en
cuenta el objeto de la solicitud, el cual es proporcionar composiciones de
oxicodona para tomar una vez al dia que comprenden materiales
retardantes de la liberacion, es una derivacion evidente del estado de la
técnica ya que una persona versada en la materia tomaria cualquiera de las
composiciones reveladas en D1 y junto a sus conocimientos usuales en
formulaciones, ajustaria dichas composiciones para llegar a las
composiciones de las reivindicaciones 1-9 con la expectativa de que dichas
composiciones fueran efectivas a lo largo del dia. De igual manera, tomaria
las ensefianzas de D4 y eliminaria el antagonista opioide para llegar a las

composiciones de las reivindicaciones 10-15.
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Finalmente, no se demuestran propiedades o efectos inesperados de las
composiciones de la presente solicitud en comparacién con los encontrados
en los documentos citados.”.

Sobre este particular, atentamente me permito dirigir la atencion del sefior
Examinador al hecho de que si bien es cierto que los documentos D1 y D4
citados en el Concepto Técnico citado, se desarrollan en el mismo campo
técnico de la presente solicitud, dichos documentos NO permiten derivar en
forma obvia o evidente de ninguna manera una forma de dosificacién.oral
de liberacion sostenida o con una pluralidad de matrices de extrusion por
fusion, o con una estructura con un nicleo (homogéneo) bicapa que incl_uye
un osmopolimero y un agente mejorador de la absorcién, idéntica a la
forma de dosificacion oral de la presente solicitud.

Al llevar a cabo una nueva revision detallada de lo revelado en los
documentos D1 y D4, se puede llegar a determinar que dichos documenfos,
no resultan relevantes para desvirtuar el nivel inventivo de las formas de
dosificacion oral de oxicodona ahora reclamadas, toda vez que las
diferencias técnicas existentes NO hubieran podido de ninguna manera
ser anticipadas por parte de una persona con conocimientos medios

en la materia técnica.

En efecto, la revision completa de lo revelado en D1 permite observar que
ninguno de los apartes del documento D1 puede ensefiar o al menos
sugerir una forma de dosificaciéon oral de oxicodona que proporciona una
curva de concentracion en plasma con un perfil sustancialmente plano
como la descrita por las composiciones de las reivindicaciones de la
presente invencion. Por ejemplo, en el documento D1, sus autores

ensefian en la pagina 9, ultimo paragrafo, lo siguiente: "... esa eficacia
analgésica mas rapida y mayor es alcanzada durante 24 horas por
formulaciones orales del opioide que no exhiban una curva
substancialmente plana de la concentracion en plasma, pero que en su
lugar proporcione una liberacion inicial mas rapida del opioide para poder
acercarse mas rapidamente a la concentracion analgésica eficaz minima en
muchos pacientes que tengan un dolor mesurable si no significativo a la

hora de la dosificacion."” (Resaltado fuera de texto).
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Adicionalmente, D1 no ejemplifica ninguna forma de dosificacion de
oxicodona y mucho menos puede constituir una evidencia relevante que
permita anticipar las formas de dosificacion orales de oxicodona
reclamadas cuando la proporcion media C,4/Cmax calculada a partir de los
datos dados en las Tablas 6, 7, 13 y 14 de dicho documento D1 para las
formulaciones de morfina ejemplificadas alli estan completamente por
fuera de los intervalos de la proporcién media C24/Cax descritos en la
presente invencion. Por ejemplo, la proporcion Co4/Crmax para la forma de
dosificacion del ejemplo 1 de D1 es 0.29 (alimentado) y 0.33 (en ayunas); la
proporcion C24/Crax para la forma de dosificacion del ejemplo 2 de D1 es
0.64 (en ayunas); la proporcidon C.4/Cnax para la forma de dosificacion del
ejemplo 3 de D1 es 0.63 (en ayunas) y 0.39 (alimentado).

Lo anterior demuestra que ninguno de los datos previamente revelados en
D1 puede indicar una proporcién media C,4/Cmax Ni siquiera cercana a la
que presentan las composiciones de la presente invencion, que como valor
minimo debe ser de 0.72 tal y como se ha limitado la presente invencion.
En vista de estos datos, resulta imposible que una persona con
conocimientos medios tuviera la motivacién para en primer  lugar,
contradecir las ensefanzas de los autores de D1, al proponer formas de
dosificacion con una curva sustancialmente plana cuando D1 indica todo lo
contrario, y ademds, llegar a modificar las formas de dosificacion de tal
forma que presenten unas proporciones medias C,4/Cpax Mmuy superiores a

las de D1, sin que alli se indique el beneficio de dicha modificacion.

Por lo tanto, es completamente claro que el documento D1 no ensefia o
sugiere a la persona medianamente versada en la materia una forma de
dosificaciébn de oxicodona de una vez al dia que exhiba una curva de
concentracion en plasma relativamente plana definida por los intervalos de
las proporciones medias C24/Cnax recitada en las reivindicaciones.

De otra parte, en cuanto a las ensefianzas del documento D4, este
describe composiciones y formas de dosificacion -que comprenden un
antagonista opioide. El problema que pretende abordar D4 es ‘una

necesidad acuciante... de una entrega mejorada de los opioides para sus
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efectos terapéuticos, mientras que en forma concomitante disminuye
substancialmente el abuso del opioide.” (ver D4, pagina 2, lineas 10-13).
Pues bien, los autores del documento D4 pretenden resolver el problema
incluyendo ‘un antagonista opioide en las composiciones y formas de
dosificacion descritas en D4, pagina 2, linéés 10-19.

Por lo tanto, la solucion propuesta por D4_necesariamente requiere que

las composiciones y formas de dosificacién de acuerdo con D4 deban

contener un antagonista opioide. Por lo que D4, no puede indicar de

ninguna manera que se puedan obtener mejores resultados cuando se
elimine el antagonista opioide de las composiciones, por esto, no seria
poSibIe que la persona medianamente versada decidiera simplemente
eliminar dicho antagonista como en forma equivocada lo afirma ese
Despacho en el Concepto técnico citado.

Entonces, D4 no ensefia o sugiere una composicién “que contenga una
droga opioide que es oxicod_ona o una sgl farmacéuticamente aceptable de
la misma” como se describe en las reivindicaciones 10 a 14. Ademas, de
que la oxicodona no es un antagonista opioide como es requerido por D4,
el cual tampoco ensefia la cantidad de oxicodona reclamada en las

reivindicaciones 1 a 15 de la presente invencion.

En vista de todo lo anterior, ninguna de las ensefianzas contenidas en los
documentos D1 y D4 podria llegar a motivar a una persona medianamente
versada en la materia para llevar a cabo modificaciones tan diversas que
incluso van en contra de las ensenanzas divulgadas en los mismos
documentos citados para obtener las formas de dosificacién oral de
oxicodona con las mismas caracteristicas de las reveladas en la presente

invencion.

Las anteriores afirmaciones que derﬁuestran la existencia de Nivel
Inventivo dentro de la materia reivindicada en la presente invencion, se ven
sustentadas hasta por las ensefianzas contenidas en uno de los apartes
del “Manual para el Examen de Solicitudes de Patentes de Invencién
en las Oficina de Propiedad Industrial de los Paises de la Comunidad

Andina” (en adelante Manual de Patentes), el cual resulta
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completamente aplicable en el presente caso, toda vez que establece lo
siguiente:

“Se considera el nivel inventivo como un proceso creativo cuyos resultados
no se deducen del estado de la técnica en forma evidente para un técniéo
con conocimientos medios en la materia, en la fecha de presentacioén de la
solicitud o de la prioridad reconocida.

La cuestion para el examinador es si la invencién reivindicada es o no
evidente para un técnico en la materia. La existencia o la falta de cualquier
ventaja técnica no es un criterio absoluto para reconocer o no un nivel
inventivo.

[...]

El examinador no debe basarse en apreciaciones personales; toda objecion
respecto a la falta de nivel inventivo de una invencién debe probarse a

partir del estado de la técnica.” (Resaltado fuera de texto).

Este aparte del citado Manual de Patentes, claramente confirma Ia‘
argumentacion presentada a lo largo del presente escrito, toda vez que se
presentan no solo cada una de las diferencias técnicas existentes frente a
los documentos que hacen parte del estado del arte, sino que con base en
las mismas ensefianzas de D1 y D4 se puede demostrar como a partir de
dichos documentos no se pueden derivar en forma obvia o evidente las
formas de dosificacion oral ahora reclamadas cuando las mismas irian en

contra de los revelado tanto en D1 como en D4 como ya se ha demostrado.

Ademas, ese Despacho somete el reconbcimiento del nivel inventivo a la
presentacion de pruebas que demuestren un efecto técnico mejorado, tal y
como se puede apreciar en el numeral 6. Respuesta a los argumentos del
solicitante, en el concepto técnico No. 3519, lo cual no resulta obligatorio
para el solicitante, pues iria en contra del sentir de los paises miembros de
la CAN, que en el Manual de Patentes, afirma a este respecto lo siguiente:

“l a existencia o la falta de cualquier ventaja técnica no es_un criterio

absoluto para reconocer 0 no_un nivel _inventivo.”, pues como ya se ha

' Secretaria General de la CAN. “Manual para el Examen de Solicitudes de Patentes de Invencion en las Oficina de
Propiedad Industrial de los Paises de la Comunidad Andina”. Segunda edicién., Quito. Ecuador., Junio de 2004.
pagina 76.
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demostrado ninguna de las ensefianzas de los documentos D1 y D4

permite derivar las formas de dosificacion oral ahora reivindicadas, y
mucho menos cuando dicha exigencia no se establece en ninguno de los
apartes de la Decision 486, que corresponde a la legislacion vigente en
este momento en materia de patentes en el territorio Colombiano.

En consecuencia, resulta evidente que a partir de las diferencias técnicas
existentes entre lo revelado en D1 y D4 y las formas de dosificacion oral
ahora reivindicadas, la materia objeto de la presente solicitud cumple con
los requisitos de patentabilidad exigidos por la normativa Andina vigente,
por lo que la patentabilidad de la materia objeto del capitulo reivindicatorio
que se encuentra bajo estudio no debe estar condicionada simplemente. a
la presentacién de datos_.que muestren él efecto mejorado, sino que debe
ser reconocida debido a los argumentos presentados que estan
debidamente sustentados en los mismos conocimientos y evidencias
técnicas contenidas en D1 y D4, que evidencian que la presente invencion
resulta completamente NOVEDOSA e INVENTIVA sobre las ensefianzas
del estado de la técnica, representado por los documentos D1 y D4 citados
como el estado del arte mas cercano, tal y como ya ha sido reconocido
previamente por parte de los examinadores de otras oficinas de patentes,

como se discutira mas adelante.

Argumentos adicionales que demuestran la patentabilidad de la

invencion.

Como un indicio que resulta relevante p;ra la evaluacién de patentabilidad
que se esta llevando a cabo sobre la materia objeto de la solicitud de
patente Colombiana No. 03-097.527, atentamente me permito llamar la
atencion de ese despacho al hecho de que las correspondientes solicitudes
de patentes que reclaman exactamente la misma materia objeto de la
solicitud en cuestion y que fueron presentadas ante las oficinas de Marcas
y Patentes de Canada (CIPO) y de Australia, entre otras, han sido
concedidas como patentes bajo los numeros CA 2474904 y

AU2002303614, de las cuales me permito anexar una copia informal.

5o
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Sobre esté particular, me permito llamar la atencion del sefior Examinador
al hecho de que la concesion de patente para la misma materia objeto de'la
solicitud colombiana, por parte de las Oficinas de Canada (CIPO) y
Australia, constituye un fuerte indicio que permite demostrar que las formas
de dosificacion de oxicodona de la presente solicitud si cumplen con los
requisitos técnicos y legales necesarios para gozar del privilegio de patente
solicitado, y los cuales al igual que en la Normativa vigente en Colombia

(Decision 486) corresponden a los requisitos de novedad, nivel inventivo

requeridos y aplicacion industrial.

Ahora bien, frente al hecho de la concesion de las dos patentes citadas

anteriormente, podrian surgir algunos interrogantes, como los siguientes:

e ;Por qué dos oficinas diferentes conceden una patente para la
misma materia objeto de la solicitud Colombiana No. .03-
097.527?,y

e ; Por qué la concesion de dichas patentes} debe ser considerada
como un fuerte indicio de patentabilidad de dicha materia objeto,
por parte de otra oficina de patentes, especificamente por parte

de la Oficina de Nuevas Creaciones de la SIC?.

Para dar respuesta a estos dos interrogantes, se debe recurrir
inevitablemente a la legislacion vigente en materia de patentes, en cada
uno de los paises que ya ha concedido dichas patentes, y a la legislacion
Andina, para poder establecer si se cifien a los mismos principios legales y
técnicos para la evaluacion de la patentabilidad. En el presente caso, la
comparacién se realizara con las legislaciones Canadiense y Australiana en
materia de Patentes, las cuales al igual que en la Normativa Colombiana
exigen los requisitos de patentabilidad, especificamente para este caso en
particular, el requisito de Altura o Nivel Inventivo, tal y como se mostrara a

continuacion.

En conexién con lo anterior, se presentan en las columnas dos a cuatro del
siguiente cuadro comparativo, los articulos propios de cada una de dichas

legislaciones, referentes al requisito de Nivel Inventivo.
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Normatlv‘é. Aﬁdma

. (Decisién 486)° |

‘Canadian Patent Act” |
oo NCPA)

"Australian Patent Act |
. _(1990). (APA)

["NIVEL
INVENTIVO

Art 18.- Se
considerara que una
invencion tiene nivel
inventivo, si para una
persona del oficio

en la materia técnica
correspondiente, esa
invencion no hubiese
resultado obvia ni se
hubiese derivado de
: manera evidente del
* estado de la técnica.

[283

La invencion no debe

| ser obvia.

La material objeto

| definida por una
normalmente versada - |
| solicitud de patente en
| Canada debe ser

.| material objeto que no

reivindicacion en una

haya sido obvia en la

| fecha reivindicada para

| una persona con
i} conocimientos en la

técnica o ciencia a la

.| cual pertenece, que

tenga a este respecto (a)
informacion divuigada

' mas de un afo antes de
| la fecha de presentacion

por parte del solicitante,

|| 0 por una persona que

/| tenga conocimiento

‘I directo o indirecto del

‘| solicitante de manera

| que la informacién

| estuviera disponible para
.| el publico en Canadé o

| enotra parte y

| (b) la informacién

| divulgada antes de la

| fecha reivindicada por

|| una persona no

;| mencionada en el

| parrafo (a) de manera

| que la informacion

| estuviera disponible para
| el plblico en Canada o

|| en otra parte.

Seccion 7.

Nivel Inventivo.
(2) Para los propositos
de este Acto, una
invencién debe
implicar un nivel
inventivo cuando se
compara con la base
del estado de la
técnica anterior a
menos que la
invencién haya sido
obvia para una

ersona con
conocimientos en la

técnica relevante a la
luz del conocimiento
general comun existente
en el area de la patente
antes de la fecha de
prioridad de la
reivindicacion relevante,
si ese conocimiento esta
considerado en forma
separada o junto con la

en la sub-seccién (3).

informacion mencionada |

H

i

|

El cuadro anterior, por si solo da respuesta a los interrogantes planteados,

toda vez que al hacer una simple comparacion de las diferentes

legislaciones, se puede ver que son los mismos requisitos tanto legales

como técnicos, pues por ejemplo, si tomamos el articulo 18 de la Decisidn

486, el cual establece que se otorgaran patentes a las invenciones,

siempre y cuando téngan nivel inventivo y lo comparamos con el numeral
28.3 del CPA vy la seccion 7 del APA, encontramos que tanto en Canada

como en Australia se exige exactamente el mismo requisito de Altura o

2 www.emercatoria.edu.co/PAGINAS/volumen3/Documentos01/DEC i 10N%20486.doc

3hitp://laws justice.gc.caleng/P-4/page-7.htmi

“hitp://www.austlii. edu.au/au/legis/cth/consol act/pa1990109/s7.htm)
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.

Nivel inventivo, y ademas, se acepta que dicho requisito esta directamente

relacionado con el conocimiento habitual de una persona medianamente

versada en la materia técnica correspondiente y lo conocido en el estado

del arte.

Aun mas, como claramente se puede derivar del cuadro antérior, bajo las
tres legislaciones comparadas, el nivel inventivo siempre depende de la
evaluacién que haga una persona con conocimientos medios en la materia
para determinar si dicha invenciéon resulta obvia para dicha persona a
partir de sus conocimientos propios y de lo conocido previamente en el
estado del arte.

Entonces, para entender porque dos oficinas diferentes conceden una
patente para la misma materia objeto de la solicitud Colombiana No. 03-
097.527, no es necesario sino comprender que esto se debe a que la
misma materia objeto de la solicitud Colombiana, resulta completamente
Novedosa, Inventiva y con Aplicacion Industrial para una persona
medianamente versada en la materia, toda vez que expertos con los
mismos conocimientos técnicos y bajo los mismos requisitos legales que
son aplicados por los expertos Colombianos de ese Despacho, han podido
encontrar dentro de la materia objeto reclamada, es decir, las formas de
dosificacion oral de oxicodona de las reivindicaciones 1 a 15, los
suficientes elementos técnicos que le brindan novedad, nivel inventivo y
aplicacion industrial, a una invencién que representa un avance en el

estado actual de la técnica.

En vista de las anteriores comparaciones, resulta facil entender porque la
concesidn de dichas patentes por parte de la CIPO y la Oficina
Australiana, debe ser considerada como un fuerte indicio de patentabilidad
de la materia objeto de la presente invencion, que no deberia ser
desestimado o pasado por alto por parte de la Oficina de Nuevas
Creaciones de la SIC, toda vez que, los conceptos de otras oficinas
pueden ser empleados como una muy ijtil herramienta en la evaluacion de

la patentabilidad de una solicitud en particular.

10
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Esta apreciacion, no corresponde a una simple aseveracién hecha por el
solicitante, sino que es una consideracion que tiene su justificacion en la
misma normativa Andina en materia de patentes (Decision 486). En

efecto, el empleo de documentos y estudios provenientes de otras oficinas

de patentes, es una practica reconocida y aceptada por el Articulo 46 de la

Decision 486, el cual en algunos de sus épartes establece lo siguiente:

“Articulo 46.- La oficina nacional competente podra requerir el informe de

expertos o de organismos cientificos o tecnoldgicos que se consideren

idéneos, para que emitan opinién sobre la patentabilidad de la invencion.

Asimismo, cuando lo estime conveniente, podra requerir informes de otras

oficinas de propiedad industrial.

[.]

a) copia de la solicitud extranjera;

b) copia de los resultados de examenes de novedad o de patentabilidad
efectuados respecto a esa solicitud extranjera;

c) copia de la patente u otro titulo de proteccién que se hubiese concedido
con base en esa solicitud extranjera;

d) copia de cualquier resolucién o fallo por el cual se hubiese rechazado o
denegado la solicitud extranjera; o, '

e) copia de cualquier resolucion o fallo por el cual se hubiese anulado o
invalidado la patente u otro titulo de proteccion concedido con base en la

solicitud extranjera.

La oficina nacional competente podra reconocer los resultados de los

examenes referidos en el literal b) como suficientes para acreditar el

cumplimiento de las condiciones de patentabilidad de la _invencion. [...]".

(Subrayado fuera de texto).

El articulo 46, claramente faculta a los Examinadores técnicos y legales de
las oficinas de patentes de los paises miembros de la CAN a considerar
como elementos importantes para determinar la patentabilidad de una
invencion, las opiniones y los resultados del examen realizado por parte de

los funcionarios de otras oficinas de patentes.

11
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Ahora bien, el solicitante claramente entiende que el hecho de que la
misma materia objeto de la solicitud Colombiana en cuestion, haya sido
concedida tanto por parte de la Oficina Australiana y de la CIPO, no obliga
a la concesion de dicha patente por parte otra oficina, especificamente, por”
parte de la Oficina de Nuevas Creaciones de la SIC, pero lo cierto es que

desde el punto de vista técnico, dicha concesién si constituye un fuerte

indicio que resulta mas que razonable de que la materia objeto de la

solicitud en cuestidon, posee efectivamente los requisitos de novedad,
NIVEL INVENTIVO y aplicacién industrial necesarios para gozar del

privilegio de patente solicitado, lo cual puede y debe ser tenido en

cuenta de acuerdo con la misma legislacion Andina (Decision 486), la cual
como ya se menciond faculta a los sefiores Examinadores a tener en
cuenta dichos conceptos, asi como los titulos obtenidos en otros paises
para la concesion de una patente, tal y como claramente se aprecia en el
articulo 46 de la citada Decisidn 486.
.

Por lo tanto, no se esta solicitando a ese Despacho que se desconozcan
los resultados del examen realizado en Colombia, sino simplemente que se
incluyan como indicios de patentabilidad los titulos obtenidos en otros
paises los cuales corroboran toda la argumentacion técnica y legal que se
ha aportado en el presente caso para demostrar la patentabilidad de las
formas de dosificacion y composiciones de las reivindicaciones 1 a 15 de la
presente solicitud de patente.

4. Conclusion

Las reivindicaciones 1 a 15 que se encuentran bajo estudio, cobijan dos
realizaciones particulares de la misma forma de dosificacion oral reivindicada, y
realzan en forma clara las diferencias técnicas existentes entre lo revelado en
D1 y D4, y lo reclamado en la presente solicitud, para superar las objeciones
presentadas en el concepto técnico citado. Ademas, a lo largo de los
numerales 2 y 3, del presente documento se ha demostrado, con base en un
correcto analisis de nivel inventivo, llevado a cabo bajo una comparaciéon entre
las ensefianzas del estado del arte (documentos D1 y D4) y la forma de
dosificacion de la presente invencion, el caracter Inventivo de la materia objeto

reivindicada en la presente invencion; asi como también se ha demostrado que

12
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nada en los documentos D1 y D4, le permitiria a una persona medianamente

versada en la materia derivar la presente invencion a partir de lo revelado en

dicho documentos citados cuando no mencionan en ninguno de sus aparte las
}

formas de dosificacion oral de oxicodona de la presente invencion.

Por lo tanto, me permito muy atentamente solicitar a ese Despacho, se sirva
llevar nuevamente a cabo el estudio de la presente solicitud a la luz de los
argumentos técnicos aqui presentados, para conceder el privilegio de patente

solicitado para la materia objeto reclamada.
5. Anexos

e Recibo oficial de caja Nos. 40~ 3,033 /10—5>05q/0‘l*74,58€

correspondiente a las modificaciones realizadas a las reivindicaciones y a

las reivindicaciones excedentes a partir de la 112"

o Capitulo reivindicatorio modificado, en el cual se han llevado a cabo las
modificaciones descritas en el numeral 1 del presente documento.

e Copia informal de las patentes CA 2474904 y AU2002303614, que
cobijan exactamente la misma materia objeto de la solicitud bajo estudio.

Atentamente,

7‘

uz Helena Adarve Gomez
C.C. 41.575.435 Bogota
T.P.. 14.884

JG: P-222
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REIVINDICACIONES

Una forma de dosificacién oral de liberacidn sostenida

para administracién una vez al dia que comprende:

Una matriz extruida por fusidn que comprende:

de 5 hasta 640 mg de oxicodona O una sal
farmacéuticamente aceptable de esta,

un material de 1liberacién sostenida que comprende un
polimero acrilico insoluble en agua,

y un aglutinante hidrofébo que comprende un Acido graso

C12-Cao;

En donde la oxicodona y el polimero acrilico insoluble

en agua son incorporados al aglutinante hidrofébo;

Dicha forma de dosificacidén proporciona un efecto
analgésico durante al menos aproximadamente 24 horas y ;Q <j;>
una proporcidén media de oxicodona Cus/Cmax de 0.72 a 0.99

después de administracién oral de nivel estable a @%UNP
0
pacientes humanos. ﬂyNLﬁg 0 +

La forma de dosificacidn de la reivindicacidédn 1, en

donde la matriz es sustancialmente homogénea.

La forma de dosificacién de la reivindicacidén 1, en
donde dichas matriz estad contenida dentro de una capsula

de gelatina.
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La forma de dosificacién de 1la reivindicacién 1, en

donde la matriz se formula dentro de un comprimido.

La forma de dosificacién de la reivindicacién 1, en
donde la sal farmacéuticamente aceptable de oxicodona es

clorhidrato de oxicodona.

Una forma de dosificacidén oral de liberacién sostenida
para administracidén una vez al dia caracterizada porque

comprende:

Una pluralidad ‘de matrices extruidas por fusidén
farmacéuticamente aceptables que comprenden de 5 hasta
640 mg de oxicodona o una sal de esta,

un material de liberacién sostenida que comprende un
polimero acrilico insoluble en agua,

y un aglutinante hidrofdébo que comprende un &cido graso
Ci12-Cqo;

En donde la oxicodona y el polimero acrilico insoluble

en agua son incorporados al aglutinante hidrofdbo;

Dicha forma de dosificacidén proporciona un efecto
analgésico durante al menos aproximadamente 24 horas y
una proporcién media de oxicodona C,,/Cnax de 0.72 a 0.99
después de administracidén oral de nivel estable a

pacientes humanos.
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7. La forma de dosificacién de la reivindicacidén 6, en
donde dicha pluralidad de matrices estad contenida dentro

de una céapsula de gelatina.

8. La forma de dosificacién de 1la reivindicacién 6, en
donde dicha pluralidad de matrices se formula dentro de

un comprimido.

9. La forma de dosificacién de 1la reivindicacién 6, en
donde dicha sal farmacéuticamente aceptable de oxicodona
es clorhidrato de oxicodona.

2

10. Una forma de dosificacién oral de liberacién sostenida
osmética que comprende una droga opioide que es
oxicodona o una sal farmacéuticamente aceptable de esta,

la forma de dosificacién caracterizada porque comprende:
a) Un nGcleo bicapa que comprende:

i) Una capa de droga que comprende de 5 hasta 640
mg de oxicodona o una sal farmacéuticamente
aceptable de esta; y

ii) Una capa de desplazamiento que comprende un

osmopolimero; vy

b) Una pared semipermeable que rodea el ntGcleo bicapa
gue tiene un pasaje dispuesto alli para la liberacidn de
dicha oxicodona o sal farmacéuticamente aceptable de

esta;
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11.

12.

13.

14.

Dicha forma de dosificacién proporciona un efecto
analgésico durante al menos aproximadamente 24 horas Y
una proporcidén de oxicodona C,,/Cpax media de 0.6 a 1.0
después de administracién oral en nivel estable a

pacientes humanos.

La forma de dosificacidén de la reivindicacién 10, en
donde dicha capa de desplazamiento comprende

adicionalmente un osmoagente.

La forma de dosificacidén de la reivindicacién 11, en
donde dicho osmoagente se selecciona del grupo que

consiste de sales osmdticas y carbohidratos osmdticos.

La forma de dosificacidén de la reivindicacién 10, en
donde dicha sal farmacéuticamente aceptable de oxicodona
i

es clorhidrato de oxicodona.

Una forma de dosificacidén oral de liberacidén sostenida
osmdtica que contiene una droga opioide que es oxicodona
o0 una sal farmacéuticamente aceptable de esta, la forma
de dosificacidén caracterizada porque comprende un nicleo

homogéneo compuesto por:

de 5 hasta 640 mg de oxicodona,
oxido de polietileno,
polivinilpirrolidona, y

un mejorador de absorcidn opcional;



15.

el niGcleo homogéneo rodeado por una pared semipermeable

que tiene un pasaje para la liberacién de la oxicodona;

Dicha forma de dosificacién proporciona un efecto
analgésico durante al menos aproximadamente 24 horas y
una proporcidén media de oxicodona C,s/Cpax de 0.7 a 1.0
después de la administracién oral de nivel estable a

pacientes humanos.

La forma de dosificacién de la reivindicacién 14, en
donde el mejorador de absorcién comprende un ~acido
graso, un surfactante, un agente quelante o una sal de

bilis.
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ONCE-A-DAY OXYCODONE FORMULATIONS

FIELD OF THE INVENTION

The invention is directed to sustained release formulations containing oxycodone or a
pharmaceutically acceptable salt thereof which is suitable for administration to a patient.

BACKGROUND OF THE INVENTION

Once-a-day sustained release opioid formulations are disclosed in U.S. Patent Nos.
5,418,577, 5,672,360; 5,958,459; 6,103,261, 6,143,332; 5,965,161; 5,958,452 and 5,968,551.

SUMMARY AND OBJECTS OF THE INVENTION

It is an object of the present invention to provide an oxycodone formulation suitable
for once daily administration for effective pain management.

It is an object of preferred embodiments of the present invention to provide a
pharmaceutically acceptable dosage form for orally administering oxycodone to provide
analgesic therapy beyond its relatively short half-life over an extended period of time, and
having a duration of pain relief of at least 24-hours.

The above objects and others are attained by the present invention, which is directed
to a dosage form comprising an analgesically effective amount of oxycodone or a
pharmaceutically acceptable salt thereof and a sustained release material, the dosage form
providing an analgesic effect for at least about 24 hours after oral administration at steady
state to human patients; and the dosage form providing a mean Cas/Cpax OXycodone ratio of
0.6 to 1.0 after oral administration at steady state to the patients.

In certain embodiments of the invention, the dosage form after administration to
patients provides a mean Tp,, of oxycodone in-vivo which occurs at about 2 to about 17
hours (e.g., about 2 to about 8 hours) after administration at steady state of the dosage form.

In certain embodiments of the invention, the mean Tpya of oxycodone in-vivo occurs
at about 6.5 hours to about 17 hours, at about 8 to about 16 hours, at about 10 to about 16
hours, or at about 12 to about 16 hours after administration at steady state of the dosage form.
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In certain embodiments of the invention, the mean T 0f 0xycodone in-vivo occurs
at about 6.5 hours to about 17 hours, at about 8 to about 16 hours, at about 10 to about 16
hours, or at about 12 to about 16 hours after administration at steady state of the dosage form.

In certain embodiments of the invention, the dosage form provides an analgesic effect
for at least about 24 hours after administration of the dosage form to human patients at steady

state; and provides a mean Cy4/Crx 0xycodone ratio of 0.60 to 1.0 after administration at
steady state to patients.

In certain embodiments of the invention, the dosage form provides an analgesic effect
for at least about 24 hours after administration at steady state to human patients; and provides
a mean Cp4/Cinex 0Xycodone ratio of 0.60 to 1.0 or 0.7 to 1.0 after administration at steady
state to patients. In certain embodiments of the invention, the dosage form provides an in-
vitro release rate, of oxycodone or a pharmaceutically acceptable salt thereof, when measured
by the USP Basket Method at 100 rpm in 900 ml aqueous buffer at a pH of between 1.6 and
7.2 at 37°C of from 0% to about 40% at 1 hour, from about 8% to about 70% at 4 hours, from
about 20% to about 80% at 8 hours, from about 30% to about 95% at 12 hours, from about
35% to about 95% at 18 hours, and greater than about 50% at 24 hours.

In certain preferred embodiments the sustained release oral dosage form of the present
invention provides oxycodone plasma levels which are effective for 24 hourly dosing,
characterized by a Wy for the oxycodone of between 4 and 24 hours after administration at
steady state. In certain embodiments, the Wy is at least 4 hours, preferably at least 12 houss,
and more preferably at least 18 hours, after administration at steady state.

In certain embodiments the sustained release oral dosage form of the present
invention comprises a matrix which includes a sustained release material and oxycodone or a
pharmaceutically acceptable salt thereof, In certain embodiments, the matnx is compressed
into a tablet and may be optionally overcoated with a coating that in addition to the sustained
release material of the matrix may control the release of the oxycodone or pharmaceutically
acceptable salt thereof from the formulation, such that blood levels of active ingredient are
maintained within the therapeutic range over an extended period of time. In certain alternate
embodiments, the matrix is encapsulated.

In certain embodiments, the sustained release -oral dosage form of the present
invention comprises a plurality of pharmaceutically acceptable sustained release matrices
comprising oxycodone or a pharmaceutically acceptable salt thereof, the dosage form

Y
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maintaining the blood plasma levels of oxycodone within the therapeutic range over an
extended period of time when administered to patients.

Preferably, the formulations prepared in accordance with the present invention can be
presented in tablet, capsule, or in any other suitable unit dosage form.

In certain embodiments the sustained release oral dosage form of the present
invention is an osmotic dosage form which comprises a single layer or bilayer core
comprising oxycodone or a pharmaceutically acceptable salt thereof; an expandable polymer;
a semipermeable membrane surrounding the core; and a passageway disposed in the
semipermeable membrane for sustained release of the oxycodone or pharmaceutically
acceptable salt thereof, such that blood levels of active ingredient are maintained within the
therapeutic range over an extended period of time when administered to patients.

In certain embodiments the sustained release oral dosage form of the present
invention comprises a substantially homogenous core comprising oxycodone or a
pharmaceutically acceptable salt thereof and an expandable polymer; a semipermeable
membrane sutrounding the core; and a passageway disposed in the semipermeable membrane
for sustained release of the oxycodone or pharmaceutically acceptable salt thereof, such that
blood levels of active ingredient are maintained within the therapeutic range over an extended
period of time when administered to a patients.

In certain embodiments of the present invention, there is provided a method of
treating pain associated conditions in patients requiring such treatment which method
includes administering to a patient an effective amount of oxycodone or a pharmaceutically
acceptable salt thereof in a sustained release dosage form as described herein.

In certain embodiments, the invention is directed to the use of a sustained release
dosage form comprising a pharmaceutically acceptable matrix comprising oxycodone or a
pharmaceutically acceptable salt thereof and a sustained release material in the production of
an analgesic preparation for oral administration to human patients on a once a day basis, to
provide an analgesic effect for at least about 24 hours and a mean Cos/Crax 0Xycodone ratio

of 0.6 to 1.0 after administration at steady state to said patients.

In certain embodiments, the invention is directed to the use of a sustained release oral
dosage form comprising a bilayer core comprising a drug layer comprising an analgesically

effective amount of oxycodone or a pharmaceutically acceptable salt thereof; and a
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displacement layer comprising an osmopolymer; and a semipermeable wall surrounding the
bilayer core having a passageway disposed therein for the release of said oxycodone or
pharmaceutically acceptable salt thereof; in the production of an analgesic preparation for
oral administration to human patients to provide an analgesic effect at least about 24 hours
after oral administration at steady state to human patients; and to provide a mean Cpa/Cpay

oxycodone ratio of 0.6 to 1.0 after administration at steady state to said patients.

In certain embodiments, the invention is directed to the use of a sustained release
dosage form comprising a plurality of sustained release matrices comprising oxycodone or a
pharmaceutically acceptable salt thereof and a sustained release material, in the production of
an analgesic preparation for oral administration to a patient on a once-a-day basis, to provide
an analgesic effect for at least 24 hours after oral administration at steady state to human
patients; and to provide a mean C,4/Cpy 0xycodone ration of 0.6 to 1.0 after oral

administration at steady state to said patients.

The term “Cpa” as it is used herein is the highest piasma concentration of the drug
attained within the dosing interval.

The term “Cy4” as it is used herein is the plasma concentration of the drug at 24 hours
after administration.

The term “Ti” as it is used herein is the time period which elapses after
administration of-the dosage form until the plasma concentration of the drug attains the
highest plasma concentration within the dosing interval.

The term “Wsq” for purposes of the present invention is the duration over which the
plasma concenfrations are equal to or greater than 50% of the peak concentration. The
parameter is determined by linear interpolation of the observed data and represents the
difference in time between the first (or only) upslope crossing and the last (or only)
downslope crossing in the plasma profile.

The term “Cy4/Cra 1atio” is defined for purposes of the present invention as the ratio
of the plasma concentration of the drug at 24 hours after administration to the highest plasma

concentration of the drug attained within the dosing interval.’
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The term “USP Basket Method” is the Basket Method described in U.S.
Pharmacopoeia XXII (1990).

The term “steady state” means that the amount of the drug reaching the system is
approximately the same as the amount of the drug leaving the system. Thus, at "steady-
state”, the patient's body eliminates the drug at approximately the same rate that the drug

becomes available to the patient's system through absorption into the blood stream.

The term “semipermeable wall” for purposes of the present invention means that the
wall is permeable to the passage of an exterior fluid, such as agueous or biological fluid, in

the environment of use, including the gastrointestinal tract, but impermeable to drug.

The term “expandable polymer” for purposes' of the present invention means a
polymer which upon exposure to an aqueous or biological fluid, absorbs the fluid resulting in

a greater mass.

The term “mean” for purposes of the present invention, when used to define a
pharmacokinetic value (e.g., Trax) represents the arithmetic mean value measured across a

patient population.

The phrase “pharmaceutically acceptable salt” includes, but is not limited to, metal
salts such as sodium salt, potassium salt, cesium salt and the like; alkaline earth metals such
as calcium salt, magnesium salt and the like; organic amine salts such as triethylamine salt,
' pyridine salt, picoline salt, ethanolamine salt, triethanolamine salt, dicyclohexylamine salt,
N,N'-dibenzylethylenediamine salt and the like; inorganic acid salts such as hydrochloride,
hydrobromide, sulfate, phosphate and the like; organic acid salts such as formate, acetate,
trifluoroacetate, maleate, fumarate, tartrate and the like; sulfonates such as methanesulfonate,
benzenesulfonate, p-toluenesulfonate, and the like; amino acid salts such as arginate,
asparginate, glutamate and the like.

DESCRIPTION OF THE INVENTION
In certain embodiments of the present invention, the sustained release dosage form

provides an in-vitro release rate of oxycodone or a pharmaceutically acceptable salt thereof,
when measured by the USP Basket Method at 100 rpm in 900 ml aqueous buffer at a pH of
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between 1.6 and 7.2 at 37°C of from 0% to about 40% at 1 hour,' from about 8% to about
70% at 4 hours, from about 20% to about 80% at 8 hours, from: about 30% to about 95% at 12
hours, from about 35% to about 95% at 18 hrs, and greater than about 50% at 24 hours.

In certain embodiments of the present invention the time period during which
oxycodone blood levels (after administration at steady state) are greater than or equal to 75%
of the maximum blood level (T»p75cmex) may be 4 hours or greater, preferably 6 hours or
greater.

In certain embodiments, the time at which oxycodone blood levels reach their
maximum concentration (Tma) is about 2 to about 17 hours, preferably about 6.5 hours to
about 17 hours, more preferably about 8 to about 16 hours, and even more preferably about
10 to about 16 or about 12 to about 16 hours after administration at steady staté of the dosage
form.

In certain embodiments of the present invention, the dosage form provides a Coa/Cmax
ratio after administration at steady state of 0.6 to 1.0, a ratio 0.7 to 0.99 or a ratio of 0.8 to
0.95. In other embodiments of the present invention, the dosage form provides a Cpa/Crax
ratio after administration at stéady state of 0.7 to 1.0, a ratio 0.72 to 0.99 or a ratio of 0.74 to
0.95.

In certain embodiments of the present invention, the dosage form provides a Ca/Cax
ratio after administration at steady state of 0.6 to 1.0, a ratio 0.7 to 0.99 or a ratio of 0.8 to
0.95 and a (Tnax) of about 6.5 hours to about 17 hours, about 8 to about 16 hours, about 10 to
about 16 hours or about 12 hours to about 16 hours. In other embodiments of the present
invention, the dosage form provides a Cyo/Cpy tatio after administration at steady state of 0.7
t0 1.0, a ratio 0.72 to 0.99 or a ratio of 0.74 to 0.95 and a (Trgy) in about 2 to about 17 hours.

In certain embodiments of the present invention, the co-administration of food will
not significantly increase or decrease the extent of oxycodone absorption.

The sustained release oral dosage form of the present invention includes from about 1
to about 640 mg of oxycodone or a pharmaceutically acceptable salt thereof (e.g., oxycodone
hydrochloride). Preferably the sustained release oral dosage form of the present invention
includes from about 5 to about 500 mg oxycodone or a pharmaceutically acceptable salt
thereof, more preferably from about 10 to about 320 mg oxycodone or a pharmaceutically
acceptable salt thereof and even more preferably from about 10 to about 160 mg oxycodone
or a pharmaceutically acceptable salt thereof.
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In other prefetred embodiments, the sustained release dosage form of the present
invention comprises from about 10 to about 160 mg oxycodone hydrochloride or an
equivalent amount of oxycodone or a pharmaceutically acceptable salt thereof other than the
hydrochloride salt.

The present invention includes a method for administering from about 1 to about 640
mg of oxycodone or a pharmaceutically acceptable salt thereof on a once-a-day basis to a
patient in need of relief of pain, in accordance with the pharmacokinetic parameters disclosed
herein. Preferably, the method includes administering from about 5 to about 500 mg
oxycodone or a pharmaceutically acceptable salt thereof.

The method of administration according to the present invention is particularly
applicable to the treatment of acute and chronic.pain, particularly pain associated with
terminal disease such as cancer; chronic backpain; and post-operative pain.

DOSAGE FORMS

In certain embodiments the oral dosage form inclu;ies a sustained-release material
which is incorporated into a matrix along with the oxycodone or pharmaceutically acceptable
salt thereof to provide for the sustained release of the oxycodone. The sustained-release
material may be hydrophobic or hydrophilic as desired. The oral dosage form of the present
invention may be prepared as granules, spheroids, matrix multiparticulates, etc. which
comprise oxycodone or a pharmaceutically acceptable salt thereof in a sustained release
matrix, which may be compressed into a tablet or encapsulated. The oral dosage form of the
present invention may optionally include other pharmaceutically acceptable ingredients (e.g.,
diluents, binders, colorants, lubricants, etc.).

In certain embodiments, the oral dosage form of the present invention may be an
osmotic dosage form having a push or displacement composition as one of the layers of a
bilayer core for pushing oxycodone or a pharmaceutically acceptable salt thereof from the
dosage form, and a semipermeable wall composition surrounding the core, wherein the wall
has at least one exit means or passageway for delivering the oxycodone from the dosage
form. Alternatively, the core of the osmotic dosage form may comprise a single layer core
including a controlled release polymer and oxycodone or a pharmaceutically acceptable salt
thereof.

Preferably the dosage forms of the present invention'provide an analgesic effect for at
least about 24 hours after administration.

gﬂ“\
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SUSTAINED-RELEASE MATRIX FORMULATIONS

In one preferred embodiment of the present invention, the sustained release carrier
may be incorporated into a matrix with the. oxycodone or pharmaceutically acceptable salt
thereof which matrix provides for the sustained release of the oxycodone.

A non-limiting list of suitable sustained-release materials which may be included in a
sustained-release matrix according to the invention include hydrophilic and/or hydrophobic
materials, such as gums, cellulose ethers, acrylic resins, protein derived materials, waxes,
shellac, and oils such as hydrogenated castor oil and hydrogenated vegetable oil. However,
any pharmaceutically acceptable hydrophobic or hydrophilic sustained-release material which
is capable of imparting sustained-release of the oxycodone or pharmaceutically acceptable
salt thereof may be used in accordance with the present invention. Preferred sustained-release
polymers include alkylcelluloses such as ethylcellulose, acrylic and methacrylic acid
polymers and copolymers; and cellulose ethers, especially hydroxyalkylcelluloses (especially
hydroxypropylmethylcellulose) and carboxyalkylcelluloses. Preferred acrylic and methacrylic
acid polymers and copolymers include methyl methacrylate, methyl methacrylate
copolymers, ethoxyethyl methacrylates, ethyl acrylate, trimethyl ammonioethyl methacrylate,
cyanoethyl methacrylate, aminoalkyl methacrylate copolymer, poly(acrylic acid),
poly(methacrylic acid), methacrylic acid alkylamine copolymer, poly(methyl methacrylate),
poly(methacrylic acid)(anhydride), polymethacrylate, polyacrylamide, poly(methacrylic acid
anhydride), and glycidyl methacrylate copolymers. Certain preferred'embodiments utilize
mixtures of any of the foregoing sustained-release materials in the matrix of the invention.

The matrix also may include a binder. In such embodiments, the binder preferably
contributes to the sustained-release of the oxycodone or pharmaceutically acceptable salt
thereof from the sustained-release matrix,

If an additional hydrophobic binder material is included, it is preferably selected from
natural and synthetic waxes, fatty acids, fatty alcohols, and mixtures of the same. Examples
include beeswax, carnauba wax, stearic acid and stearyl alcohol. This list is not meant to be
exclusive. In certain preferred embodiments, a combination of two or more hydrophobic
binder materials are included in the matrix formulations.

Preferred hydrophobic binder materials which may be used in accordance with the
present invention include digestible, long chain (Cs-Csp, especially Ci2-Cyg), substituted or
unsubstituted hydrocarbons, such as fatty acids, fatty alcohols, glyceryl esters of fatty acids,
mineral and végetable oils, natural and synthetic waxes and polyalkylene glycols.
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Hydrocarbons having a melting point of between 25° and 90°C are 'preferred. Of the long-
chain hydrocarbon binder materials, fatty (aliphatic) alcohols are preferred in certain
embodiments. The oral dosage form may contain up to 80% (by weight) of at least one
digestible, long chain hydrocarbon.

In certain embodiments, the hydrophobic binder material may comprise natural or
synthetic waxes, fatty alcohols (such as lauryl, myristyl, stearyl, cetyl or preferably
cetostearyl alcohol), fatty acids, including but not limited to fatty acid esters, fatty acid
glycerides (mono-, di-, and tri-glycerides), hydrogenated fats, hydrocarbons, normal waxes,
stearic acid, stearyl alcohol and hydrophobic and hydrophilic materials having hydrocarbon
backbones. Suitable waxes include, for example, beeswax, glycowax, castor ‘wax and
carnauba wax. For purposes of the present invention, a wax-like substance is defined as any
material which is normally solid at room temperature and has 2 melting point of from about
30 to about 100°C. In certain preferred embodiments, the dosage form comprises a sustained
release matrix comprising oxycodone or a pharmaceutically acceptable salt thereof and at
least one water soluble hydroxyalkyl cellulose, at least one Cj3-Css, preferably Ci4-Ca,
aliphatic alcohol and, optionally, at least one polyalkylene glycol. The hydroxyalkyl cellulose
is preferably a hydroxy (C; to Cg) alkyl cellulose, such as hydroxypropylcellulose,
hydroxypropylmethylcellulose and, especially, hydroxyethyl cellulose. The amount of the at
least one hydroxyalkyl cellulose in the present oral dosage form may be determined, inter
alia, by the precise rate of oxycodone or oxycodone salt release required. The aliphatic
alcohol may be, for example, lauryl alcohol, myristyl alcohol or stearyl alcohol. In
particularly preferred embodiments of the present oral dosage form, however, the at least one
aliphatic alcohol is cetyl alcohol or cetosteary! alcohol. The amount of the aliphatic alcohol in
the present oral dosage form may be determined, as above, by the precise rate of oxycodone
or oxycodone salt release required. It may also depend on whether at least one polyalkylene
glycol is present in or absent from the oral dosage form. In the absence of at least one
polyalkylene glycol, the oral dosage form preferably contains between about 20% and about
50% (by wt) of the aliphatic alcohol. When a polyalkylene glycol is present in the oral dosage
form, then the combined weight of the aliphatic alcohol and the polyalkylene glycol
preferably constitutes between about 20% and about 50% (by wt)} of the total dosage form.

In one preferred embodiment, the ratio of, e.g., the at least one hydroxyalkyl cellulose
or acrylic resin to the at least one aliphatic alcohol/polyalkylene glycol determines, to a
considerable extent, the release rate of the oxycodone or oxycodone salt from the
formulation. In certain embodiments, a ratio of the hydroxyalkyl cellulose to the aliphatic
alcohol/polyalkylene glycol of between 1:1 and 1:4 is prefetred with a ratio of between 1:2
and 1:3 being particularly preferred.

0
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In certain embodiments, the polyalkylene glycol may be, for example, polypropylene
glycol, or polyethylene glycol which is preferred. The average molecular weight of the at
least one polyalkylene glycol is preferably between 1,000 and 15,000, especially between
1,500 and 12,000. ‘

Another suitable sustained-release matrix comprises an alkylcellulose (especially
ethylcellulose), a Cy, to Css aliphatic alcohol and, optionally, a polyalkylene glycol.

In addition to the above ingredients, a sustained-release matrix may also contain
suitable quantities of other materials, e.g., diluents, lubricants, binders, granulating aids,
colorants, flavorants and glidants that are conventional in the pharmaceutical art.

In order to facilitate the preparation of a solid, sustained-release oral dosage form
according to this invention there is provided, in a further aspect of the present invention, a
process for the preparation of a solid, sustained-release oral dosage form according to the
present invention comprising incorporating oxycodone or a salt thereof in a sustained-release
matrix. Incorporation in the matrix may be effected, for example, by:

(a) forming granules comprising at least one hydrophobic and/or hydrophilic material
as set forth above (e.g., a water soluble hydroxyalkyl cellulose) together with the oxycodone
or pharmaceutically acceptable salt thereof;

(b) mixing the at least one hydrophobic and/or hydrophilic material- containing
granules with at least one Cy5-Csg aliphatic alcohol, and

(c) optionally, compressing and shaping the granules.

The granules may be formed by any of the procedures well-known to those skilled in
the art of pharmaceutical formulation. For example, in one preferred method, the granules
may be formed by wet granulating hydroxyalkyl cellulose/oxycodone or oxycodone salt with
water. In a particularly preferred embodiment of this process, the amount of water added
during the wet granulation step is preferably between 1.5 and 5 times, especially between
1.75 and 3.5 times, the dry weight of the oxycodone or oxycodone salt.

A sustained-release matrix can also be prepared by, e.g., melt-granulation or melt-
extrusion techniques. Generally, meli-granulation techniques involve melting a normally
solid hydrophobic binder material, e.g., 2 wax, and incorporating a powdered drug therein. To
obtain a sustained release dosage form, it may be necessary to incorporate a hydrophobic
sustained-release material, e.g. ethylcellulose or a water-insoluble acrylic polymer, into the
molten wax hydrophobic binder material. Examples of sustained-release formulations
prepared via melt-granulation techniques are found, e.g., in U.S. Patent No. 4,861,598.

10
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The additional hydrophobic binder material may comprise one or more water-
insoluble wax-like thermoplastic substances possibly mixed with one or more wax-like
thermoplastic substances being less hydrophobic than said one or more water-insoluble wax-
like substances. In order to achieve sustained release, the individual wax-like substances in
the formulation should be substantially non-degradable and insoluble in gastrointestinal fluids
during the initial release phases. Useful water-insoluble wax-like binder substances may be
those with a water-solubility that is lower than about 1:5,000 (w/w).

The preparation of a suitable melt-extruded matrix according to the present invention
may, for example, include the steps of blending the oxycodone or pharmaceutically
acceptable salt thereof, together with a sustained release material and preferably a binder
material to obtain a homogeneous mixture. The homogeneous mixture is then ht;ated toa
temperature sufficient to at least soften the mixture sufficiently to extrude the same. The
resulting homogeneous mixture is then extruded, e.g., using a twin-screw extruder, to form
strands. The extrudate is preferably cooled and cut into multiparticulates by any means
known in the art. The matrix multiparticulates are then divided into unit doses. The extrudate
preferably has a diameter of from about 0.1 to about 5 mm and provides sustained release of
the oxycodone or pharmaceutically acceptable salt thereof for a time period of at least about
24 hours.

An optional process for preparing the melt extruded formulations of the present
invention includes directly metering into an extruder a hydrophobic sustained release
material, the oxycodone or salt thereof, and an optional binder material; heating the
homogenous mixture; extruding the homogenous mixture to thereby form strands; cooling the
strands containing the homogeneous mixture; cutting the strands into matrix multiparticulates
having a size from about 0.1 mm to about 12 mm; and dividing said particles into unit doses.
In this aspect of the invention, a relatively continuous manufacturing procedure is realized.

Plasticizers, such as those described above, may be included in melt-extruded
matrices. The plasticizer is preferably included as from abant 0.1 to about 30% by weight of
the matrix. Other pharmaceutical excipients, e.g., talc, mono or poly saccharides, colorants,
flavorants, lubricants and the like may be included in the sustained release matrices of the
present invention as desired. The amounts included will depend upon the desired
characteristic to be achieved.

The diameter of the extruder aperture or exit port can be adjusted to vary the thickness
of the extruded strands. Furthermore, the exit part of the extruder need not be round; it can be

11
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oblong, rectangular, etc. The exiting strands can be reduced to particles using a hot wire
cutter, guillotine, etc.

A melt extruded matrix multiparticulate system can be, for example, in the form of
granules, spheroids or pellets depending upon the extruder exit orifice. For purposes of the
present invention, the terms “melt-extruded matrix multiparticulate(s)” and “melt-extruded
matrix multiparticulate system(s)” and “melt-extruded matrix particles” shall refer to a
plurality of units, preferably within a range of similar size and/or shape and containing one or
more active agents and one or more excipients, preferably including a hydrophobic sustained
release material as described herein. Preferably the melt-extruded matrix multiparticulates
will be of a range of from about 0.1 to about 12 mm in length and have a diameter of from
about 0.1 to about 5 mm. In addition, it is to be understood that the melt-extruded matrix
mulﬁparﬁculates can be any geometrical shape within this size range. In certain
embodiments, the extrudate may simply be cut into desired lengths and divided into unit
doses of the therapeutically active agent without the need of a spheronization step.

In one preferred embodiment, oral dosage forms are prepared that include an effective
amount of melt-extruded matrix multiparticulates within a capsule. For example, a plurality
of the melt-extruded matrix multiparticulates may be placed in a gelatin capsule in an amount
sufficient to provide an effective sustained release dose when ingested and contacted by
gastrointestinal fluid.

In another embodiment, a suitable amount of the multiparticulate extrudate is
compressed into an oral tablet using conventional tableting equipment using standard
techniques. Techniques and compositions for making tablets (compressed and molded),
capsules (hard and soft gelatin) and pills are also described in Remington's Pharmaceutical
Sciences, (Arthur Osol, editor), 1553-1593 (1980).

In yet another preferred embodiment, the extrudate can be shaped into tablets as set
forth in U.S. Patent No. 4,957,681 (Klimesch, et. al.).

Optionally, the sustained-release matrix multiparticulate systems, tablets, or capsules
can be coated with a sustained release coating such as the sustained release coatings
described herein. Such coatings preferably include a sufficient amount of hydrophobic and/or
hydrophilic sustained-release material to obtain a weight gain level from about 2 to about 25
percent, although the overcoat may be greater depending upon, e.g., the desired release rate.

12
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The dosage forms of the present invention may further include combinations of melt-
extruded matrix multiparticulates containing oxycodone or pharmaceutically acceptable salt
thereof. Furthermore, the dosage forms can also include an amount of an immediate release
therapeutically active oxycodone or pharmaceutically acceptable salt thereof for prompt
therapeutic effect. The immediate release oxycodone or pharmaceutically acceptable salt
thereof may be incorporated, e.g., as separate multiparticulates within a gelatin capsule, or
may be coated on the surface of, e.g., melt extruded matrix multiparticulates.

The sustained-release profile of the melt-extruded formulations of the invention can
be altered, for example, by varying the amount of sustained-telease material, by varying the
amount of plasticizer relative to other matrix constituents, by varying the amount of
hydrophobic material, by the inclusion of additional ingredients or excipients, by altering the
method of manufacture, etc. ’

In other embodiments of the invention, melt-extruded formulations are prepared
without the inclusion of the oxycodone or pharmaceutically acceptable salt thereof, which is
added thereafter to the extrudate. Such formulations typically will have the oxycodone or
pharmaceutically acceptable salt thereof blended together with the extruded matrix material,
and then the mixture would be tableted in order to provide a slow release formulation. Such
formulations may be advantageous, for example, when the therapeutically active agent
included in the formulation is sensitive to temperatures needed for softening the hydrophobic
material and/or the retardant material.

Typical melt-extrusion production systems suitable for use in accordance with the
present invention include a suitable extruder drive motor having variable speed and constant
torque control, start-stop controls, and ammeter, In addition, the production system will
include a temperature control console which includes temperature sensors, cooling means and
temperature indicators throughout the length of the extnider. In addition, the production

Asystem will include an extruder such as a twin-screw extruder which consists of two counter-

rotating intermeshing screws enclosed within a cylinder or barrel having an aperture or die at
the exit thereof. The feed materials énter through a feed hopper and are moved through the
barrel by the screws and are forced through the die into strands which are thereafter conveyed
such as by a continuous movable belt to allow for cooling and being directed to a pelletizer or
other suitable device to render the extruded ropes into the matrix multiparticulate system, The
pelletizer can consist of rollets, fixed knife, rotating cutter and the like. Suitable instruments
and systems are available from distributors such as C.W. Brabender Instruments, Inc. of
South Hackensack, New Jersey. Other suitable apparatus will be apparent to those of ordinary
skill in the art.

13
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A further aspect of the invention is related to the preparation of melt-extruded matrix
multiparticulates as set forth above in a manner which controls the amount of air included in
the extruded product. By controlling the amount of air included in the extrudate, the release
rate of the oxycodone or therapeutically acceptable salt thereof may be altered.

Thus, in a further aspect of the invention, the melt-extruded product is prepared in a
manner which substantially excludes air during the extrusion phase of the process. This may
be accomplished, for example, by using a Leistritz extruder having a vacuum attachment. The
extruded matrix multiparticulates prepared according to the invention using the Leistritz
extruder under vacuum provides a melt-extruded product having different physical
characteristics. In particular, the extrudate is substantially non-porous when magnified, e.g.,
using a scanning electron microscope which provides an SEM (scanning- electron
micrograph). Such substantially non-porous formulations may provide a faster release of the
therapeutically active agent, relative to the same formulation prepared without vacuum.
SEMs of the matrix multiparticulates prepared using an extruder under vacuum appear very
smooth, and the multiparticulates tend to be more robust than those multiparticulates
prepared without vacuum. It has been observed that in at least certain formulations, the use of
extrusion under vacuum provides an extruded matrix multiparticulate product which is more
pH-dependent than its counterpart formulation prepared without vacuum.

Alternatively, the melt-extruded product is prepared using a Werner-Pfleiderer twin
screw extruder.

In certain embodiments, a spheronizing agent is added to a granulate or matrix
multiparticulate and then spheronized to produce sustained release spheroids. The spheroids
are then optionally overcoated with a sustained release cbating by methods such as those
described above.

Spheronizing agents which may be used to prepare the matrix multiparticulate
formulations of the present invention include any art-known spheronizing agent. Cellulose
derivatives are preferred, and microcrystalline cellulose is especially preferred. A suitable
microcrystalline cellulose is, for example, the material sold as Avicel PH 101 (TradeMark,
FMC Corporation). The spheronizing agent is preferably included as about 1 to about 99% of
the matrix multiparticulate by weight.

In certain embodiments, in addition to the active ingredient and spheronizing agent,
the spheroids may also contain a binder. Suitable binders, such as low viscosity, water

14
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soluble polymers, will be well known to those skilled i the pharmaceutical art. However,
water soluble hydroxy lower alkyl cellulose, such as hydroxy propyl cellulose, are preferred.
Additionally (or alternatively) the spheroids may contain a water insoluble polymer,
especially an acrylic polymer, an acrylic copolymer, such as a methacrylic acid-ethyl acrylate
copolymer, or ethyl cellulose.

In certain embodiments, a sustained release coating is applied to the sustained release
spheroids, granules, or matrix multiparticulates. In such embodiments, the sustained-release
coating may include a water insoluble material such as (a) a wax, either alone or in admixture
with a fatty alcohol; or (b) shellac or zein. The coating is preferably derived from an aqueous
dispersion of the hydrophobic sustained release material.

In certain embodiments, it is necessary to overcoat the sustained release spheroids,
granules, or matrix multiparticulates comprising the oxycodone or pharmaceutically
acceptable salt thereof and sustained release carrier with a sufficient amount of the aqueous
dispersion of, e.g., alkylcellulose or acrylic polymer, to obtain a weight gain level from about
2 to about 50%, e.g., about 2 to about 25%, in order to obtain a sustained-release formulation.
The overcoat may be lesser or greater depending upon, e.g., the desired release rate, the
inclusion of plasticizer in the aqueous dispersion and the manner of incorporation of the
same. Cellulosic materials and polymers, including alkylcelluloses, are sustained release
materials well suited for coating the sustained release spheroids, granules, or matrix
multiparticulates according to the invention. Simply by way of example, one preferred
alkylcellulosic polymer is ethylcellulose, although the artisan will appreciate that other
cellulose and/or alkylcellulose polymers may be readily employed, singly or in any
combination, as all or part of a hydrophobic coating according to the invention.

One commercially-available aqueous dispersion of ethylcellulose is Aquacoat®
(FMC Corp., Philadelphia, Pennsylvania, U.S.A.). Aquacoat® is prepared by dissolving the
ethylcellulose in a water-immiscible organic solvent and then emulsifying the same in water
in the presence of a surfactant and a stabilizer. After homogenization to generate submicron
droplets, the organic solvent is evaporated under vacuum to form a pseudolatex. The
plasticizer is not incorporated in the pseudolatex during the manufacturing phase. Thus, prior
to using the same as a coating, it is necessary to intimately mix the Aquacoat® with a suitable
plasticizer prior to use. '

Another aqueous dispersion of ethylcellulose is commercially available as Surelease®
(Colorcon, Inc., West Point, Pennsylvania, U.S.A.). This product is prepared by incorporating
plasticizer into the dispersion during the manufacturing process. A hot melt of a polymer,
plasticizer (dibutyl sebacate), and stabilizer (oleic acid) is prepared as a homogeneous
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mixture, which is then diluted with an alkaline solution to obtain an aqueous dispersion

which can be applied directly to the sustained release spheroids, granules, or matrix
multiparticulates.

In other preferred embodiments of the present invention, the sustained release
material comprising the sustained-release coating is a pharmaceutically acceptable acrylic
polymer, including but not limited to acrylic acid and methacrylic acid copolymers, methyl
methacrylate copolymers, ethoxyethyl methacrylates, cyanoethyl methacrylate, poly(acrylic
acid), poly(methacrylic acid), methacrylic acid alkylamide copolymer, poly(methyl
methacrylate), polymethacrylate, poly(methyl methacrylate) copolymer, polyacrylamide,
aminoalkyl methacrylate copolymer, poly(methacrylic acid anhydride), and glycidyl
methacrylate copolymers.

In certain preferred embodiments, the acrylic polymer is comprised of one or more
ammonio methacrylate copolymers. Ammonio methacrylate copolymers are well known in
the art, and are described in the National Formulary (NF) XVII as fully polymerized
copolymers of acrylic and methacrylic acid esters with a low content of quaternary
ammonium groups. In order to obtain a desirable dissolution profile, it may be necessary to
incorporate two or more ammonio methacrylate copolymers having differing physical
properties, such as different molar ratios of the quaternary ammonium groups to the neutral
(meth) acrylic esters.

Certain methacrylic acid ester-type polymers are useful for preparing pH-dependent
coatings which may be used in accordance with the present invention. For example, there are
a family of copolymers synthesized from diethylaminoethyl methacrylate and other neutral
methacrylic esters, also known as methacrylic acid copolymer or polymeric methacrylates,
commercially available as Eudragit® from Rohm GMBH and Co. Kg Darmstadt, Germany.
There are several different types of Eudragit®. For example, Eudragit E is an example of a
methacrylic acid copolymer which swells and dissolves in acidic media. Eudragit L is a
methacrylic acid copolymer which does not swell at about pH < 5.7 and is soluble at about
pH > 6, Budragit S does not swell at about pH < 6.5 and is soluble at about pH > 7. Eudragit
RL and Budragit RS are water swellable, and the amount of water absorbed by these
polymers is pH-dependent; however, dosage forms coated with Eudragit RL and RS are pH-
independent.

In certain preferred embodiments, the acrylic coating comprises a mixture of two
acrylic resin lacquers commercially available from Rohm under the Tradenames Eudragit®
RL30D and BEudragit® RS30D, respectively. Eudragit® RL30D and Eudragit® RS30D are
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copolymers of acrylic and methacrylic esters with a low content of quaternary ammonium
groups, the molar ratio of ammonium groups to the remaining neutral (meth)acrylic esters
being 1:20 in Budragit® RL30D and 1:40 in Budragit® RS30D. The mean molecular weight
is about 150,000. The code designations RL (high permeability) and RS (low permeability)
refer to the permeability properties of these agents. Eudragit® RL/RS mixtures are insoluble
in water and in digestive fluids. However, coatings formed from the same are swellable and
permeable in aqueous solutions and digestive fluids.

The Eudragit® RL/RS dispersions of the present invention may be mixed together in
any desired ratio in order to ultimately obtain a sustained-release formulation having a
desirable dissolution profile. Desirable sustained-release formulations may be obtained, for
instance, from a retardant coating derived from 100% Eudragit® RL, 50% Eudragit® RL and
50% Eudragit® RS, and 10% Eudragit® RL:Eudragit® 90% RS. Of course, one skilled in the
art will recognize that other acrylic polymers may also be used, such as, for example,
Eudragit® L. In embodiments of the present invention where the coating comprises an
aqueous dispersion of a hydrophobic sustained release material, the inclusion of an effective
amount of a plasticizer in the aqueous dispersion of hydrophobic material will further
improve the physical properties of the sustained-release coating. For example, because ethyl-
cellulose has a relatively high glass transition temperature and does not form flexible films
under normal coating conditions, it is preferable to incorporate a plasticizer into an
ethylcellulose coating containing sustained-release coating before using the same as a coating
material. Generally, the amount of plasticizer included in a coating solution is based on the
concentration of the film-former, e.g., most often from about 1 to about 50 percent by weight
of the film-former. Concentration of the plasticizer, however, can only be properly
determined after careful experimentation with the particular coating solution and method of
application.

Examples of suitable plasticizers for ethylcellulose include water insoluble
plasticizers such as dibutyl sebacate, diethyl phthalate, triethyl citrate, tributyl citrate, and
triacetin, although it is possible that other water-insoluble plasticizers (such as acetylated
monoglycerides, phthalate esters, castor oil, etc.) may be used. Triethyl citrate is an especially
preferred plasticizer for the aqueous dispersions of ethyl cellulose of the present invention.

Examples of suitable plasticizers for the acrylic polymers of the present invention
include, but are not limited to citric acid esters such as triethyl citrate NF XVI, tributyl
citrate, dibutyl phthalate, and possibly 1,2-propylene glycol. Other plasticizets which have
proved to be suitable for enhancing the elasticity of the films formed from acrylic films such
as Eudragit® RL/RS lacquer solutions include polyethylene glycols, propylene glycol,
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diethy} phthalate, castor oil, and triacetin. Triethyl citrate is an especially preferred plasticizer
for the aqueous dispersions of ethyl cellulose of the present invention.

In certain embodiments, the uncoated/coated sustained release spheroids, granules, or
matrix multiparticulates containing the oxycodone or oxycodone salt are cured until an
endpoint is reached at which the sustained release spheroids, granules, or matrix
multiparticulates provide a stable dissolution. The curing endpoint may be determined by
comparing the dissolution profile (curve) of the dosage form immediately after curing to the
dissolution profile (curve) of the dosage form after exposure to accelerated storage conditions
of, e.g., at least one month at a temperature of 40°C and a relative humidity of 75%. Cured
formulations are described in detail in U.S. Patent Nos. 5,273,760: 5,286,493; 5,500,227;
5,580,578; 5,639,476; 5,681,585; and 6,024,982. Other examples of sustained-release
formulations and coatings which may be used in accordance with the present invention
include U.S. Patent Nos. 5,324,351, 5,356,467; and 5,472,712.

In addition to the above ingredients, the spheroids, granules, or matrix
multiparticulates may also contain suitable quantities of other materials, e.g., diluents,
lubricants, binders, granulating aids, colorants, flavorants and glidants that are conventional
in the pharmaceutical art in amounts up to about 50% by weight of the formulation if desired.
The quantities of these additional materials will be sufficient to provide the desired effect to
the desired formulation.

Specific examples of pharmaceutically acceptable carriers and excipients that may be
used to formulate oral dosage forms are described in the Handbook of Pharmaceutical
Excipients, American Pharmaceutical Association (1986).

It has further been found that the addition of a small amount of talc to the sustained
release coating reduces the tendency of the aqueous dispersion to stick during processing, and
acts as a polishing agent.

SUSTAINED RELEASE OSMOTIC DOSAGE

Sustained release dosage forms according to the present invention may also be
prepared as osmotic dosage formulations. The osmotic dosage forms preferably include a
bilayer core comprising a drug layer and a delivery or pusti layer, wherein the bilayer core is
surrounded by a semipermeable wall and optionally having at least one passageway disposed
therein.
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The expression “passageway” as used for the purpose of this invention, includes
aperture, orifice, bore, pore, porous element through which oxycodone or oxycodone salt can
be pumped, diffuse or migrate through a fiber, capillary tube, porous overlay, porous insert,
microporous member, or porous composition. The passageway can also include a compound
that erodes or is leached from the wall in the fluid environment of use to produce af least one
passageway. Representative compounds for forming a passageway include erodible
poly(glycolic) acid, or poly(lactic) acid in the wall; a gelatinons filament; a water-removable
poly(vinyl alcohol); leachable compounds such - as fluid-removable pore-forming
polysaccharides, acids, salts or oxides. A passageway can be formed by leaching a compound
from the wall, such as sorbitol, sucrose, lactose, maltose, or fructose, to form a sustained-
release dimensional pore-passageway. The passageway can have any shape, such as round,
triangular, square and elliptical, for assisting in the sustained metered release of oxycodone or
oxycodone salt from the dosage form. The dosage form can be manufactured with one or
more passageways in spaced-apart relation on one or more surfaces of the dosage form. A
passageway and equipment for forming a passageway are disclosed in U.S. Patent Nos.
3,845,770, 3,916,899; 4,063,064 and 4,088,864. Passageways comprising sustained-release
dimensions sized, shaped and adapted as a releasing-pore formed by aqueous leaching to
provide a releasing-pore of a sustained-release rate are disclosed in U.S. Patent Nos.
4,200,098 and 4,285,987.

In certain embodiments, the bilayer core comprises a drug layer with oxycodone or a
salt thereof and a displacement or push layer. In certain embodiments the drug layer may also

. ..comprise at least one polymer hydrogel. The polymer hydrogel may have an average

molecular weight of between about 500 and about 6,000,000. Examples of polymer hydrogels
include but are not limited to a maltodextrin polymer comprising the formula (Cs Hj
Os)wH20, wherein n is 3 to 7,500, and the maltodextrin polymer comprises a 500 to
1,250,000 number-average molecular weight; a poly(alkyle‘he oxide) represented by, e.g., a
poly(ethylene oxide) and a poly(propylene oxide) having a 50,000 to 750,000 weight-average
molecular weight, and more specifically represented by a poly(ethylene oxide) of at least one
of 100,000, 200,000, 300,000 or 400,000 weight-average molecular weights; an. alkali
carboxyalkylcellulose, wherein the alkali is sodium or potassium, the alkyl is methyl, ethyl,
propyl, or butyl of 10,000 to 175,000 weight-average molecular weight; and a copolymer of
ethylene-acrylic acid, including methacrylic and ethacrylic acid of 10,000 to 500,000
number-average molecular weight.

In certain embodiments of the present invention, the delivery or push layer comprises

an osmopolymer. Examples of an osmopolymer include but are not limited to a member
selected from the group consisting of a polyalkylene oxide and a carboxyalkylcellulose. The
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polyalkylene oxide possesses a 1,000,000 to 10,000,000 weight-average molecular weight.
The polyalkylene oxide may be a member selected from the group consisting of
polymethylene oxide, polyethylene oxide, polypropylene oxide, polyethylene oxide having a
1,000,000 average molecular weight, polyethylene oxide comprising a 5,000,000 average
molecular weight, polyethylene oxide comprising a 7,000,000 average molecular weight,
cross-linked polymethylene oxide possessing a 1,000,000 average molecular weight, and
polypropylene oxide of 1,200,000 average molecular weight. Typical osmopolymer
carboxyalkylcellulose comprises a member selected from the group consisting of alkali
carboxyalkylcellulose, sodium carboxymethylcellulose, potassium carboxymethylcellulose,
sodium carboxyethylcellulose, lithium carboxymethylcellulose, sodium
carboxyethylcellulose, carboxyalkylhydroxyalkylcellulose, carboxymethylhydroxyethyl
cellulose, carboxyethylhydroxyethylcellulose and carboxymethylhydroxypropyleellulose.
The osmopolymers used for the displacement layer exhibit ati osmotic pressure gradient
across the semipermeable wall. The osmopolymers imbibe fluid into dosage form, thereby
swelling and expanding as an osmotic hydrogel (alsb known as osmogel), whereby they push
the oxycodone or pharmaceutically acceptable salt thereof from the osmotic dosage form.

The push layer may also include one or more osmotically effective compounds also
known as osmagents and as osmotically effective solutes. They imbibe an environmental
fluid, for example, from the gastrointestinal tract, into dosage form and contribute to the
delivery kinetics of the displacement layer. Examples of osmotically active compounds
comprise a member selected from the group consisting of osmotic salts and osmotic
carbohydrates. Examples of specific osmagents include but are not limited to sodium
chloride, potassium chloride, magnesium sulfate, lithium phosphate, lithium chloride, sodium
phosphate, potassium sulfate, sodium sulfate, potassium phosphate, glucose, fructose and
maltose.

The push layer may optionally include a hydroxypropylalkyléellulose possessing a
9,000 to 450,000 number-average molecular weight. The hydroxypropylalkylcellulose is
represented by a member selected from the group consisting of hydroxypropy!-
methylcellulose, hydroxypropylethylcellulose, hydroxypropylisopropylcelluiose,
hydroxypropylbutylcellulose, and hydroxypropylpentylcellulose.

The push layer optionally may comprise a nontoxic colorant or dye. Examples of
colorants or dyes include but are not limited to Food and Drug Administration Colorant
(FD&C), such as FD&C No. 1 blue dye, FD&C No. 4 red dye, red ferric oxide, yellow ferric
oxide, titanium dioxide, carbon black, and indigo.
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The push layer may also optionally comiprise an antioxidant to inhibit the o;gidaﬁon of
ingredients. Some examples of antioxidants include but are not limited to a member selected
from the group consisting of ascorbic acid, ascorbyl palmitate, butylated hydroxyanisole, a
mixture of 2 and 3 tertiary-butyl-4-hydroxyanisole, butylated hydroxytoluene, sodium
isoascorbate, dihydroguaretic acid, potassium sorbate, sodium bisulfate, sodium
metabisulfate, sorbic acid, potassium ascorbate, vitamin E, 4-chloro-2,6-ditertiary
butylphenol, alphatocopherol, and propylgallate.

In certain alternative embodiments, the dosage form comprises a homogenous core
comprising oxycodone or a pharmaceutically acceptable salt thereof, a pharmaceutically
acceptable polymer (e.g., polyethylene oxide), optionally a disintegrant (e.g.,
polyvinylpyrrolidone), optionally an absorption enhancer (e.g., a fatty acid, a surfactant, a
chelating agent, a bile salt, etc.). The homogenous core is surrounded by a semipermeable
wall having a passageway (as defined above) for the release of the oxycodone or
pharmaceutically acceptable salt thereof.

In certain embodiments, the semipermeable wall comprises a member selected from
the group consisting of a cellulose ester polymer, a cellulose ether polymer and a cellulose
ester-ether polymer. Representative wall polymers comprise a member selected from the
group consisting of cellulose acylate, cellulose diacylate, cellulose triacylate, cellulose
acetate, cellulose diacetate, cellulose triacetate, mono-, di- and tricellulose alkenylates, and
mono-, di- and tricellulose alkinylates. The poly(cellulose) used for the present invention
comprises a number-average molecular weight of 20,000 to 7,500,000.

Additional semipermeable polymers for the purpose of this invention comprise
acetaldehyde dimethycellulose acetate, cellulose acetate ethylcarbamate, cellulose acetate
methylcarbamate, cellulose diacetate, propylcarbamate, cellulose acetate diethylaminoacetate;
semipermeable polyamide; semipermeable polyurethane; semipermeable sulfonated
polystyrene; semipermeable cross-linked polymer formed by the coprecipitation of a
polyanion and a polycation as disclosed in U.S. Patent Nos. 3,173,876; 3,276,586; 3,541,005;
3,541,006 and 3,546,876; semipermeable polymers as disclosed by Loeb and Sourirajan in
U.S. Patent No. 3,133,132, semipermeable crosslinked polystyrenes; semipermeable cross-
linked poly(sodium styrene sulfonate); semipermeable crosslinked poly(vinylbenzyltrimethyl
ammonium chloride); and semipermeable polymers possessing a fluid permeability of
2.5x10°% to 2.5x10? (cm® /hratm) expressed per atmosphere of hydrostatic or osmotic
pressure difference across the semipermeable wall. Other polymers useful in the present
invention are known in the art in U.S. Patent Nos. 3,845,770; 3,916,899 and 4,160,020; and
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in Handbook of Common Polymers, Scott, J. R. and W. J. Roff, 1971, CRC Press, Cleveland,
Ohio. '

In certain embodiments, preferably the semipermeable wall is nontoxic, inert, and it
maintains its physical and chemical integrity during the dispensing life of the drug. In certain
embodiments, the dosage form comprises a binder. An example of a binder includes, but is
not limited to a therapeutically acceptable vinyl polymer having a 5,000 to 350,000 viscosity-
average molecular weight, represented by a member selected from the group consisting of
poly-n-vinylamide, poly-n-vinylacetamide, poly(vinyl pyrmrolidone), also known as poly-n-
vinylpyrrolidone, poly-n-vinylcaprolactone, poly-n—vinyl-S-methyl—z-pyrrolidone, and poly-
n-vinyl-pyrrolidone copolymers with a member selected from the group consisting of vinyl
acetate, vinyl alcohol, vinyl chloride, vinyl fluoride, vinyl butyrate, vinyl laureate, and vinyl
stearate. Other binders include for example, acacia, starch, gelatin, and
hydroxypropylalkylcellulose of 9,200 to 250,000 average molecular weight.

In certain embodiments, the dosage form comprises a lubricant, which may be used
during the manufacture of the dosage form to prevent sticking to die wall or punch faces.
Examples of lubricants include but are not limited to magnesium stearate, sodium stearate,
stearic acid, calcium stearate, magnesium oleate, oleic acid, potassium oleate, caprylic acid,
sodium stearyl fumarate, and magnesium palmitate.

In certain preferred embodiments, the present invention includes a therapeutic
composition comprising 1 to 640 mg of the oxycodone or;pharmaceutically acceptable salt
thereof, 25 to 500 mg of poly(alkylene oxide) having a 150,000 to 500,000 average molecular
weight, 1 to 50 mg of poly(vinylpyrrolidone) having a 40,000 average molecular weight, and
0 to about 7.5 mg of a lubricant.

In certain embodiments, the invention also provides a method for administering 1 to
640 mg of oxycodone or a pharmaceutically acceptable salt thereof by admitting orally 1 to

640 mg of oxycodone or pharmaceutically acceptable salt thereof to a patient administered

from a dosage form comprising a semipermeable wall permeable to aqueous-biological fluid
and impervious to the passageway of oxycodone or pharmaceutically acceptable salt thereof,
which semipermeable wall surrounds an internal space comprising an oxycodone drug
composition and a push composition, said oxycodone drug composition comprising 1 to 640
mg of oxycodone or pharmaceutically acceptable salt thereof, 25 to 500 mg of a
poly(alkylene oxide) having a 150,000 to 500,000 average molecular weight, 1 to 50 mg of a
poly(vinylpyrrolidone) having a 40,000 average molecular weight, and 0 to 7.5 mg of a
lubricant, said push composition comprising 15 to 250 mg of a poly(alkylene oxide) of
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3,000,000 to 7,500,000 average molecular weight, 0 to 75 mg of an osmagent, 1 to 50 mg of a
hydroxyalkylcellulose, 0 to 10 mg of ferric oxide, 0 to 10 mg of a lubricant, and 0 to 10 mg
of antioxidant; and a passageway in the semipermeable wall for delivering the oxycodone or
pharmaceutically acceptable salt thereof from the dosage form, by imbibing fluid through the
semipermeable wall into the dosage form causing the oxycodone or oxycodone salt
composition to become dispensable and the push composition to expand and push the
oxycodone or oxycodone salt composition through the passageway, whereby through the
combined operations of the dosage form, the oxycodone or oxycodone salt is delivered at a
therapeutically effective dose at a rate controlled over a sustained period of time.

The dosage forms of the present invention may optionally be coated with one or more
coatings suitable for the regulation of release or for the protection of the formulation. In one
embodiment, coatings are provided to permit either pH-dependent or pH-independent release,
e.g., when exposed to gastrointestinal (GI) fluid. When a pH-independent coating is desired,
the coating is designed to achieve optimal release regardless of pH-changes in the
environmental fluid, e.g., the GI tract. Other preferred embodiments include a pH-dependent
coating that releases the oxycodone or pharmaceutically acceptable salt thereof in desired
areas of the GI tract, e.g., the stomach or small intestine, such that an absorption profile is
provided which is capable of providing at least about twelve hours and preferably about
twenty-four hours or more of analgesia to a patient. It is also possible to formulate
compositions which release a portion of the dose in one desired area of the GI tract, e.g., the
stomach, and release the remainder of the dose in another area of the GI tract, e.g., the small
intestine.

Formulations according to the invention that utilize pH-dependent coatings may also
impart a repeat-action effect whereby unprotected drug is coated over an enteric coat and is
released in the stomach, while the remainder, being protected by the enteric coating, is
released further down the gastrointestinal tract. Coatings which are pH-dependent and may be
used in accordance with the present invention include a sustained release material such as,
e.g., shellac, cellulose acetate phthalate (CAP), polyvinyl acetate phthalate (PVAP),
hydroxypropyl methylcellulose phthalate, and methacrylic acid ester copolymers, zein, and
the like. :

In certain embodiments of the present invention, an effective amount of oxycodone or
pharmaceutically acceptable salt thereof in immediate zelease form is included in the
formulation. The immediate release form of the oxycodone or oxycodone salt is included in
an amount which is effective to reduce the time to maxirnum concentration of the oxycodone
in the blood (e.g., plasma), such that the Ty, is reduced. By including such an effective
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amount of immediate release oxycodone or oxycodone salt ih the unit dose, the experience of
relatively higher levels of pain in patients may be reduced. In such embodiments, an effective
amount of the oxycodone or oxycodone salt in immediate release form may be coated onto
the tablet of the present invention. For example, where the extended release oxycodone or
oxycodone salt from the formulation is due to a sustained release coating, the immediate
release layer would be overcoated on top of the sustained release coating. On the other hand,
~ the immediate release layer may be coated onto the surface of tablets wherein the oxycodone
or oxycodone salt is incorporated in a sustained release matrix. One skilled in the art would
recognize still other alternative manners of incorporating the immediate release oxycodone or
oxycodone salt portion into the formulation. Such alternatives are deemed to be encompassed
by the appended claims.

In yet further embodiments, the sustained release dosage forms of the present
invention in addition to oxycodone or oxycodone salt may further include a non-opioid drug
which may or may not act synergistically with the oxycodone or oxycodone salt. Such non-
opioid drugs would preferably provide additional analgesia, and include, for example, aspirin;
acetaminophen; non-steroidal anti-inflammatory ~drugs (“NSAIDS”), eg., ibuprofen,
ketoprofen, etc.; N-methyl-D-aspartate (NMDA) receptor antagonists, €.g., a motphinan such
as dextromethorphan or dextrorphan, or ketamine; cyclooxygenase-II inhibitors (“cox11
inhibitors™); and/or glycine receptor antagonists.

In certain embodiments of the present invention, the invention allows for the use of
lower doses of oxycodone or oxycodone salt by virtue of the inclusion of an additional non-
opioid analgesic, such as an NSAID or a COX-2 inhibitor. By using lower amounts of either
or both drugs, the side effects associated with effective pain management in humans may be
reduced.

Suitable non-steroidal anti-inflammatory agents, include ibuprofen, diclofenac,
naproxen, benoxaprofen, flurbiprofen, fenoprofen, flubufen, ketoprofen, indoprofen,
piroprofen, carprofen, oxaprozin, pramoprofen, muroprofen, trioxaprofen, suprofen,
aminoprofen, tiaprofenic acid, fluprofen, bucloxic acid, indomethacin, sulindac, tolmetin,
zomepirac, tiopinac, zidometacin, acemetacin, fentiazac, clidanac, oxpinac, mefenamic acid,
meclofenamic acid, flufenamic acid, niflumic acid, tolfenamic acid, diflurisal, flufenisal,
piroxicam, sudoxicam, isoxicam, pharmaceutically acceptable salts thereof, mixtures thereof,
and the like. Useful dosages of these drugs are well known to those skilled in the art.

N-methyl-D-aspartate (NMDA) receptor antagonists are well known in the art, and
encompass, for example, morphinans such as dextromethorphan or dextrorphan, ketamine, or
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pharmaceutically acceptable salts thereof. For purposes of the present invention, the term
“NMDA antagonist” is also deemed to encompass drugs that at least partially inhibit a major
intracellular consequence of NMDA-teceptor activation, e.g. a ganglioside such as GM; or
GThp, @ phenothiazine such as trifluoperazine or a naphthalenesulfonamide such as N-(6-
aminothexyl)-5-chloro-1-naphthalenesulfonamide. These drugs are stated to inhibit the
development of tolerance to and/or dependence on addictive drugs, e.g., narcotic analgesics
such as morphine, codeine, etc. in U.S. Patent Nos. 5,321,012 and 5,556,838 (both to Mayer,
et al.), and to treat chronic pain in U.S. Patent No. 5,502,058 (Mayer, et al.). The NMDA
antagonist may be included alone, or in combination with a local anesthetic such as lidocaine,
as described in these Mayer, et al. patents.

The treatment of chronic pain via the use of glycine receptor antagonists and the
identification of such drugs is described in U.S. Patent No. 5,514,680 (Weber, et al.).

COX-2 inhibitors. have been reported in the art and many chemical structures are
known to produce inhibition of cyclooxygenase-2. COX-2 inhibitors are described, for
example, in U.S. Patent Nos. 5,616,601; 5,604,260; 5;593,994; 5,550,142; 5,536,752;
5,521,213; 5,475,995; 5,639,780; 5,604,253; 5,552,422; 5,510,368; 5,436,265; 5,409,944;
and 5,130,311. Certain preferred COX-2 inhibitors include celecoxib (SC-58635), DUP-697,
flosulide (CGP-28238), meloxicam, 6-methoxy-2 naphthylacetic acid (6-MNA), MK-966
(also known as Vioxx), nabumetone (prodrug for 6-MNA), nimesulide, NS-398, SC-5766,
SC-58215, T-614; or combinations thereof. Dosage levels of COX-2 inhibitor on the order of
from about 0.005 mg to about 140 mg per kilogram of body weight per day are
therapeutically effective in combination with oxycodone or oxycodone salt. Alternatively,
about 0.25 mg to about 7 g per patient per day of a COX-2 inhibitor is administered in
combination with oxycodone or oxycodone salt.

In yet further embodiments, a non-opioid drug can be included which provides a
desired effect other than analgesia, €.g., antitussive, expectorant, decongestant, antihistamine
drugs, local anesthetics, and the like.

The additional (non-opioid) therapeutically active agent may be included in sustained
release form or in immediate release form. The additional drug may be incorporated into the
sustained release matrix along with the oxycodone or oxycodone salt, may be incorporated as
a powder, granulation, etc. into the dosage form, ot magl be incorporated as a separated
sustained release layer or immediate release layer.
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The sustained-release oral solid dosage forms of the ;)resent invention may be opioid-
sparing. It is possible that the sustained-release oral solid dosage forms of the present
invention may be dosed at a substantially lower daily dosage in comparison to conventional
immediate-release products, with no significant difference in analgesic efficacy. At
comparable daily dosages, greater efficacy may result with the use of sustained-release oral
solid dosage forms of the present invention in comparison to conventional immediate-release
products.

The present invention will now be more fully described with reference to the
accompanying examples. It should be understood, however, that the following description is
illustrative only and should not be taken in any way as a restriction on the generality of the
invention specified above.
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Example 1

Oxycodone sustained release matrix tablets are produced with the formula set forth in

Table 1 below:

Tablel
Ingredient- R . Amtfunit | Amt/batch
o L (mg) | (gram)

Oxycodone HC1 30.0 150.0
Spray Dried Lactose 50.0 250.0
Povidone 8.0 40.0
Eudragit RS30D (Solids) 50.0 250.0
Triacetin 6.0 30.0
Stearyl Alcohol 70.0 350.0
Talc 4.0 20.0
Magnesium Stearate 2.0 10.0
Opadry Red YS1-15597-A 10.0 50.0
Purified Water * *
Total 230.0 1150.0

*Used for processing and remains in product as residual moisture only.

According to the following procedure:

1. Granulation: Spray the Eudragit/Triacetin dispersion onto the Oxycodone HCI,
Spray Dried Lactose and Povidone using a fluid bed granulator.

2. Milling: Discharge the granulation and pass through a mill with approximately
1 mm openings (18 mesh screen).

3. Waxing: Melt the stearyl alcohol at about 50 degrees C and add to the milled
granulation using a high shear mixer. Allow to cool to room temperature on
trays or a fluid bed.

4. Milling: Pass the cooled granulation through a mill with an approximately 18
mesh screen.

5. Lubrication: Lubricate the granulation with talc and magnesium stearate using
a mixer.

6. Compression: Compress the granulation into tablets using a Kilian® Tablet
press.

7. Film Coating: Apply an aqueous film coat to the tablets using a rotary pan.
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Example 2

Oxycodone sustained release osmotic tablets are produced with the formula set forth
in Table 2 below: "

TABLE 2
Ingredient ' a - Amt/unit (mig)
Drug Layer:
Oxycodone HCI 35.20
Polyethylene oxide 130.24
Povidone 8.8
Magnesium Stearate 1.76
Displacement Layer:
Polyethylene oxide 85.96
Sodium chloride 40.50
Hydroxypropylmethylcellulose 6.75
Ferric Oxide 135
Magnesium Stearate 0.34
BHT 0.10
Semipermeable Wall:
Cellulose acetate 38.6

The dosage form having the above formulation is prepared according to the following
procedure:

First, 175 g of oxycodone hydrochloride, 647.5 g of poly(ethylene oxide) possessing a
200,000 average molecular weight, and 43.75 g of poly(vinylpyrrolidone) having.a 40,000
average molecular weight is added to a mixer and mixed for 10 minutes. Then, 331 g of
denatured anhydrous alcohol is added to the blended materials with continuous mixing for 10
minutes. Then, the wet granulation is passed through a 20 mesh screen, allowed to dry at
room temperature for 20 hours, and then passed through a 16 mesh screen. Next, the
granulation is transferred to the mixer, mixed and lubricated with 8.75 g of magnesium
stearate.

Then, the displacement or push composition for pushing the oxycodone HCl
composition from the dosage form is prepared as follows: first 3910 g of
hydroxypropylmethylcellulose possessing an 11,200 average molecular weight is dissolved in
45,339 g of water. Then, 101 g of butylated hydroxytoluene is dissolved in 650 g of
denatured anhydrous alcohol. Next, 2.5 kg of the hydroxypropylmethylcellulose aqueous
solution is added with continuous mixing to the butylated hydroxytoluene alcohol solution.
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Then, binder solution preparation is completed by adding with continuous mixing the

remaining hydroxypropylmethylcellulose aqueous solution to the butylated hydroxytoluene
alcohol solution.

Next, 36,000 g of sodium chloride is sized using a Quadro Comil® mill equipped
with a 21 mesh screen. Then, 1200 g of ferric oxide is passed through a 40 mesh screen.
Then, the screened materials, 76,400 g of pharmaceutically acceptable poly(ethylene oxide)
possessing a 7,500,000 average molecular weight, 2500 g of hydroxypropylmethylcellulose
having a 11,200 average molecular weight are added to a Glatt® Fluid Bed Granulation’s
bowl. The bowl is attached to the granulator and the granulation process is initiated for
effecting granulation. Next, the dry powders are air suspended and mixed for 10 minutes.
Then, the binder solution is sprayed from 3 nozzles onto the powder. The granulating is
monitored during the process as follows: total solution spray rate of 800 g/min; inlet
temperature 43°C and air flow 4300 m’/hr. At the end of solution spraying, 45,033 g, the
resultant coated granulated particles are subjected to a drying process for 35 minutes.

The coated granules are sized using a Quadro Comil® mill with an 8 mesh screen.
The granulation is transferred to a Tote® Tumbler, mixed and lubricated with 281.7 g of
magnesium stearate.

Next, the drug composition comprising the oxycodone hydrochloride and the push
composition are compressed into bilayer tablets on a Kilian® Tablet press. First, 176 mg of
the oxycodone hydrochloride composition is added to the die cavity and precompressed, then,
135 mg of the push composition is added and the layers are pressed under a pressure head of
3 metric tons into an 11/32 inch (0.873 cm) diameter contacting layer arrangement.

The bilayered arrangements are coated with a semipermeable wall. The wall forming
composition comprises 100% cellulose acetate having a 39.8% acetyl content. The wall-
forming composition is dissolved in acetone:water (95:5 wit:wt) cosolvent to make a 4% solid
solution. The wall-forming composition is sprayed onto and around the bilayerss in a 24 inch
(60 cm) Vector® Hi-Coater. Next, one 20 mil (0.508 mm) exit passageway is drilled through
the semipermeable wall to connect the drug oxycodone layer with the exterior of the dosage
form. The residual solvent is removed by drying for 72 hours at 45°C and 45% humidity.
Next, the osmotic dosage systems are dried for 4 hours at 45°C to remove excess moisture.
The dosage forms produced by this manufacture comprises 35.20 mg of oxycodone HCI,
130.24 mg of poly(ethylene oxide) of 200,000 average molecular weight, 8.80 mg of
poly(vinylpytrolidone) of 40,000 average molecular weight, and 1.76 mg of magnesium
stearate. The push composition comprises 85.96 mg of poly(ethylene oxide) of 7,500,000

29

53



CA 02474904 2003-11-03 \
WO 02/087512 PCT/US02/14024

average molecular weight, 40.50 mg of sodium chloride, 675 mg of
hydroxypropylmethylcellulose, 1.35 mg of red ferric oxide, 0.34 mg of magnesium stearate,
and 0.10 mg of butylated hydroxytoluene. The semipermeable wall comprises 38.6 mg of
cellulose acetate comprising a 39.8% acetyl content, The dosage form comprises one
passageway, 20 mil (0.508 mm).

EXAMPLE 3

Oxycodone sustained release osmotic tablets are produced with the formula set forth

in Table 3 below:
TABLE3
Ingredient . - by Percentage. i
Drug Layer: Percentage-of Drug Layer
Oxycodone HCL 28.8
Polyethylene oxide 64.2
Povidone 6
Magnesium Stearate 1
Displacement Layer: Percentage of Displacement
Layer
Polyethylene oxide 63.675
Sodium chloride 30
Hydroxypropylmethylcellulose 5
Ferric Oxide 1
Magnesium Stearate 0.25
BHT 0.075
Semipermeable Wall: Percentage of
Semipermeable Wall
Cellulose acetate 95
Polyethylene glycol S5

The dosage form having the above formulation is prepared according to the following

procedure:

First, 1728 g of oxycodone HCI, 3852 g of poly(ethylene oxide) possessing a 200,000
average molecular weight, and 360 g of poly(viny!l pyrrolidone) having an average molecular
weight of 40,000 are added to a planetary mixing bowl. Next, the dry materials are mixed for
ten minutes. Then, 1616 g of denatured anhydrous ethyl alcohol is slowly added to the

blended materials with continuous mixing for 15 minutes. Next, the freshly prepared wet
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granulation is passed through a 20 mesh screen, allowed to dry at room temperature for 20.5
hours, and passed through a 16 mesh screen. Next, the granulation is transferred to a

planetary mixer, mixed and lubricated with 59.8 g of magnesium stearate.

Next, a push composition is prepared as follows: first, a binder solution is prepared by
dissolving 3910 g of hydroxypropylmethylcellulose possessing an average molecular weight
of 11,200 in 45,339 g of water. Next, 101 g of butylated hydroxytoluene is dissolved in 650 g
of denatured anhydrous alcohol. Approximately 2.5 kg of the hydroxypropyl-
methylcellulose/water solution is added to the butylated hydroxytoluene/alcohol solution with
continuous mixing. Next, the binder solution preparation is completed by adding the
remaining hydroxypropyl-methylcellulose/water solution to the butylated hydroxyl- )

toluene/alcohol solution, again with continuous mixing.

Next, 36,000 g of sodium chloride is sized using a Quadro Comil® mill, used to
reduce the particle size of the sodium chloride. A fluid air mill is another mill used to size
materials with a 21 mesh screen. Next, 1200 g of ferric oxide is passed through a 40 mesh
screen. Then, all the screened materials, 76,400 g of pharmaceutically acceptable
poly(ethylene oxide) comprising a 7,000,000 average molecular weight, 2520 g of
hydroxypropylmethylcellulose comprising an average molecular weight of 11,200 is added to
a Glatt Fluid Bed Granulator bowl. The bowl is attached to the granulator and the granulaﬁon
process is initiated for effecting granulation. Next, the dry powders are air suspended and

mixed for 10 minutes. Then, the binder solution is sprayed from 3 nozzles onto the powder,

While spraying the binder solution, the filter bags are shaken for 10 seconds every 1.5
minutes to unglue any possible powder deposits. At the end of the solution spraying, 45,033 g
of the resultant coated granulated particles are subjected to a drying process for 35 minutes,
The machine is turned off, and the coated granules are removed from the granulator. The
coated granules are sized using a Quadro Comil with an 8 mesh screen. The granulation is
transferred to Tote Tumbler, mixed and lubricated with 281.7 g of magnesium stearate.

Please review second sentence and clarify.

Next, the oxycodone HCl drag composition and the push composition are compressed
into bilayer tablets on the Kilian® Tablet Press. First, 434 mg of the oxycodone HCI
composition is added to the die cavity and pre-compressed, then, 260 mg of the push
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composition is added and the layers are pressed under a pressure head of approximately 3

' metric tons into a 0.700" (1.78 cm) x 0.375" (0.95 cm) oval contacting layered arrangement.

The bilayered arrangement is coated with a semi-permeable wall. The wall forming
composition comprises 95% cellulose acetate having a 39.8% acetyl content, and 5%
polyethylene glycol having a molecular weight of 3350. The wall-forming composition is
dissolved in an acetone:water (95:5 wt:wt) cosolvent to make a 4% solids solution. The wall-

forming composition is sprayed onto and around the bilayers in a 24" Vector Hi® Coater.

Next, two 30 mil (0.762 mm) exit passageways are drilled through the semi-
permeable wall to connect the drug layer with the exterior of the dosage system. The residual
solvent is removed by drying for 48 hours at 50°C and 50% humidity. Next, the osmotic
dosage forms are dried for 4 hours at 50°C to remove excess moisture. The dosage form
produced by this manufacture provides 28.8% oxycodone HC), 64.2% poly(ethylene oxide)
possessing a 200,000 average molecular weight, 6% poly(vinyl pyrrolidone) possessing a
40,000 average molecular weight, and 1% magnesium stearate. The push co;nposition
comprises 63.675% poly(ethylene oxide) comprising a 7,000,000 average molecular weight,
30% sodium chloride, 5% hydroxypropylmethylcellulose comprising a 11,200 average
molecular weight, 1% fetric oxide, 0.075% butylated hydroxytoluene, and 0.25% magnesium
stearate. The semipermeable wall comprises 95 wt % cellulose acetate comprising a 39.8%
acetyl content, and 5.0 wt % polyethylene glycol comprising a 3350 average molecular
weight. The dosage form comprises two passageways, 30 mils (0.762 mm), and has an

oxycodone hydrochloride mean release rate of about 5 mg/hr.

The dosage form in further embodiments can comprise 65 wt % to 100 wt % of a
cellulose polymer which polymer comprises a member selected from the group consisting of
a cellulose ester, cellulose diester, cellulose triester, cellulose ether, cellulose ester-ether,
cellulose acylate, cellulose diacylate, cellulose triacetate, cellulose acetate butyrate, and the
like. The wall can also comprise from 0 wt % to 40 wt % of a cellulose ether member
selected ~ from the group  consisting of  hydroxypropylcellulose  and
hydroxypropylmethylcellulose and from 0 wt % to 20 wt % of polyethylene glycol. The total

amount of all components comprising the wall is equal to 100 wt %. Semipermeable
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polymers useful for manufacturing wall of the dosage form are disclosed in U.S. Patent Nos.
3,845,770, 3,916,899; 4,008,719; 4,036,228; and 4,111,201,

The wall in other preferred processes comprises the selectively permeable cellulose
ether, ethyl cellulose. The ethyl cellulose comprises an ethoxy group with a degree of
substitution, of about 1.4 to 3, equivalent to 40% to 50% ethoxy content, and a viscosity
range of 7 to 100 centipoise, or higher. More specifically, the wall comprises 45 wi % to 80
wt % ethyl cellulose, from 5 wt % to 30 wt % hydroxypropylcellulose, and from 5 wt % to 30
wt % polyethylene glycol, with the total weight percent of all components comprising the
wall equal to 100 wt %. In another embodiment the wall comprises 45 wt % to 80 wt % of
ethylcellulose, from 5 wt % to 30 wt % hydroxypropylcellulose, from 2 wt % to 20 wt % of

polyvinyl pyrrolidone, with the total amount of all components comprising the wall equal to
100 wt %.

EXAMPLE 4
Oxycodone 10 mg sustained release capsules were prepared with the formula set forth
in Table 4 below:

Table 4
Ingredient i | Amtlunit
Oxycodone HCI 10.0
Stearic Acid 8.25
Stearic Alcohol 24.75
Eudragit RSPO 77
Total 120

The formulation above was prepared according to the following procedure:

m—y

Pass the stearyl alcohol flakes through an impact mill.

2. Blend the Oxycodone HCI, stearic acid, stearyl alcohol and the Eudragit
RSPO in a suitable blender/mixer.

3. Continuously feed the blended material into a twin screw exiruder at elevated

temperatures, and collect the resultant strands on a conveyor.

Allow the strands to cool on the conveyor.

Cut the strands into | mm pellets using a pelletizer.

Screen the pellets for fines and oversized pellets to an acceptable range of

about 0.8 - 1.4 mm in size.

7. Fill into capsules with a fill weight of 120 mg/capsule (fill into size 2

capsules).

Sk
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The pellets were then tested for dissolution using the following procedure
Fiber optic UV dissolution using USP apparatus 1 (basket) at 100 tpm in 900 ml
simulated gastric fluid (SGF) and in 900 ml simulated intestinal fluid (SIF)
monitoring at 282 nm.

The dissolution parameters are set forth in Table 4A below:

' Table 4A
Time ;. | % Dissolvedin | % Dissolved in
(hour) . SGF - ¥ . SIF E
1 15 10
2 22 15
4 32 ‘ 22
8 44 29
12 53 34
18 62 40
24 66 44
Example 5
Oxycodone 160 mg sustained release capsules were prepared with the formula set
forth in Table 5 below:
Table 5
Ingredzent : - Amttunin
e ’ (mg) " EE
Oxycodone HCL 160
Stearic Acid ‘ 80
Stearyl Alcohol 20
Eudragit RSPO 140
Total 400

—

2l

The formulation above was prepared according to the following procedure:

Pass the stearyl alcohol flakes through an impact mill.

Blend the Oxycodone HCI, stearic acid, stearyl alcohol and the Eudragit RSPO in a
suitable lender/mixer.

Continuously feed the blended material into a twin screw extruder at elevated
temperatures and collect the resultant strands on a conveyor.

Allow the sirands to cool on the conveyor.

Cut the strands into 1 mm pellets using a pelletizer.

Screen the pellets for fines and oversized pellets to an acceptable range of about 0.8 -
1.4 mm in size.

Fill into capsules with a fill weight of 400 mg/capsule (Fill into size 00 capsules).
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DISSOLUTION METHOD:
The pellets were then tested for dissolution using the following procedure:

Fiber optic UV dissolution using USP apparatus 1 (basket) at 100 rpm in 900 ml
simulated gastric fluid (SGF) and in 900 ml simulated intestinal fluid (SIF) monitoring at
282 nm, '

The dissolution parameters for the above formulation are set forth in Table 5A below:
Please ensure Table SA does not have error message.

Table SA
Time _+| % Dissolved'in | % Dissolved in
(hour) - | .- SGF . |~ SIF
1 32 20
2 47 28
4 66 42
8 86 60
12 93 70
18 95 77
24 95 80

Many other variations of the present invention will be apparent to those skilled in the
art and are meant to be within the scope of the claims appended hereto.
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CLAIMS:

1. A sustained release oral dosage form for once-a-day administration comprising;
(a) a bilayer core comprising; ‘
(1) a drug layer comprising an amount from about 5 to about 640 mg of
oxycodone or a pharmaceutically acceptable salt thereof; and
(i1) a displacement layer comprising an osmopolymer; and
(b) a semipermeable wall surrounding the bilayer core having a passageway disposed
therein for the release of said oxycodone or pharmaceutically acceptable salt thereof;
said dosage form providing an analgesic effect for at least about 24 hours after
steady-state oral administration to human patients; and
said dosage form providing a mean Cy4/Cpay 0OXycodone ratio of 0.6 to 1.0
after oral administration at steady state to said patients.

2. The dosage form of claim 1, which provides a mean T, of oxycodone in about 2 to
about 17 hours after administration at steady state to said patients.

3. The dosage form of claim 1, which provides a mean Ty, of oxycodone in about 8 to
about 16 hours after administration at steady state to said patients.

4. The dosage form of claim 1, wherein said displacement layer further comprises an
osmagent.

5. The dosage form of claim 4, wherein said osmagént is an osmotic salt or an osmotic
carbohydrate. ¢

6. The dosage form of claim 1, wherein said pharmaceutically acceptable salt of
oxycodone is oxycodone hydrochloride.

7. The dosage form of claim 1, which provides a mean Ty of oxycodone which occurs
at about 12 to about 16 hours after administration at steady state to said patients.

8. The dosage form of claim 1, which provides a mean Cy4/Cgy ratio of 0.7 to 0.99 after
administration at steady state to said patients.

S. The dosage form of claim 1, which provides a mean Cyy/Cyx ratio of 0.8 to 0.95 after
administration at steady state to said patients.
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10.  The dosage form of claim 1, which provides an in-vitro release rate, of oxycodone or
a pharmaceutically acceptable salt thereof, when measured by the USP Basket Method at 100
rpm in 900 ml aqueous buffer at a pH of between 1.6 and 7.2 at 37°C of from 0% to about
40% at 1 hour, from about 8% to about 70% at 4 hours, from about 20% to about 80% at 8
hours, from about 30% to about 95% at 12 hours, from about 35% to about 95% at 18 hrs,
and greater than about 50% at 24 hours.

11. A use, for treating pain in a patient, of a sustained release oral dosage form for once-

a-day administration comprising:
(a) a bilayer core comprising;

(1) a drug layer comprising an amount from about $ to about 640 mg of
oxycodone or a pharmaceutically acceptable salt thereof, and

(1i) a displacement layer comprising an osmopolymer; and
(b) a semipermeable wall surrounding the bilayer core having a passageway disposed
therein for the release of said oxycodone or pharmaceutically acceptable salt thereof’
to provide an analgesic effect at least about 24 hours after oral administration at
steady state to human patients; and
to provide a mean Cy4/Cyax 0xycodone ratio of 0.6 to 1.0 after oral administration at
steady state to said patients.

12. The use according to claim 11, which provides a mean Ty, of oxycodone at about 2
to about 17 hours after administration at steady state to said patients,

13.  The use according to claim 11, which provides a mean Tpax of oxycodone at about 8
to about 16 hours after administration at steady state to said patients.

14.  The use according to claim 11, which provides a Wsg of the oxycodone of between 4
and 24 hours after administration at steady state to said patients.

15. The use according to claim 14, which provides a Wsp of the oxycodone of at least 12
hours after administration at steady state to said patients,

16. The use according to claim 11, which provides a mean Cy4/Cpyax ratio of 0.7 to 0.99
after administration at steady state to said patients.

17. The use according to claim 11, which provides a mean Cy4/Cpax ratio of 0.8 to 0.95
after administration at steady state to said patients.
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18.  The use according to claim 11, wherein said dosage form provides an in-vitro release
rate of oxycodone or a pharmaceutically acceptable salt thereof, when measured by the USP
Basket Method at 100 rpm in 900 ml aqueous buffer at a pH of between 1.6 and 7.2 at 37°C
of from 0% to about 40% at 1 hour, from about 8% to about 70% at 4 hours, from about 20%
to about 80% at 8 hours, from about 30% to about 95% at 12 hours, from about 35% to about
95% at 18 hrs, and greater than about 50% at 24 hours.

19. Use of a sustained release oral dosage form for once-a-day administration comprising:
(a) a bilayer core comprising:
(i) adrug layer comprising an amount from about 5{ to about 640 mg
of oxycodone or a pharmaceutically acce;;table salt thereof; and
(i) a displacement layer comprising an osmopolymer, and
(b) asemipermeable wall surrounding the bilayer core having a passageway
disposed therein for the release of said oxycodone or pharmaceutically
acceptable salt thereof;
in the production of an analgesic preparation for oral administration to human patients to
provide an analgesic effect at least about 24 hours after oral administration at steady state to
human patients; and to provide a mean C,4/Cpax 0Xycodone ratio of 0.6 to 1.0 after

‘administration at steady state to said patients.
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‘This application clains benefit of U.S. Provisional Application No. 60/288,211, filed
May 2, 2001, the disclosure of which is hereby incorporated by ceference.

FIELD OF THE INVENTION

The invention is directed to sustained release fomulations containing oxycddone or a
pharmaceutically acceptable salt thereof which is suitable for administration to 8 patient.

BACKGROUND OF THE INVENTION

Once-a-day sustained rolease opioid formulations are disclosed in U.S. Patent Nos.
5:478,577; 5,672,360, 5,938,459; 6,103,261, 6,143,332, 5,965,161; 5,958,452 and 5,968,551.
All documents cited herein, inclnding the foregoing, ave mcorporated by roference in their
entireties for all purposes,

SUMMARY AND OBIECTS OF THE INVENTION

It is an ohject of the present invention to provide an oxycodone formulation suitable
for once daily administration for effective pain management.

It is an object of preferred embodinents of the present invention to provide a
ph tically acceptable dosage form for orally administering oxycodone to provide
analgesic therapy beyond its relatively short half-life over an extended period of time, and
having a duration of pain refict of at least 24-hours.

The above objects and others are attained by the present invention, which is directed
to o dosage form comprising an analgesically effective amount of oxycodone ot &

phammaceutically acceptable salt ihereof and a sustained releasc material, the dosage form ‘

providing an analgesic effect for at lcast about 24 hours after oral administration at steady
state to human patients; and the dosage form providing a mean CpyCyyy, oxycodone ratio of
0.6 to 1.0 after oral administeation at stendy state to the patients.

In certain embodiments of the invention, the dosage form afier administration to

patients provides a mean Tr, of oxycodone in-vivo which occurs at about 2 to about 17
hours {e.g., about 2 1o about § howrs) afier administration at steady state of the dosage form.
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{n certain embodiments of the invention, the mean Ly of oxycodone in-vivo ocours
at about 6.5 hours to about 17 hours, at about 8 to about 16 hours, at about 10 to about 16
hourg, or at about 12 to about 16 hours afier administration at steady state of the dosage form.

In certain embodiments of the invention, the dosage form provides an analgesic effect
for at least about 24 hours after administration of the dosage form to human patients at steady
state; and provides a mean Cye/Cryx 0xycodone ratio of 0.60 to 1.0 afier administration at
steady state to patients.

In certuin embodiments of the imvention, the dosage form provides an analgesic effect
for at least about 24 hours after administration at steady state to human patients; and provides
a mean Cyy/Cpray 0xycodone ratio of 0.60 to 1.0 or 0.7 to 1.0 after administration at steady
state to patients. In certain embodiments of the invention, the dosage form provides an in-
vitro release rate, of oxycodone or a pharmaceutically acceptable salt thereof, when measured
by the USP Basket Method at 100 xpm in 900 ml aqueous buffer at a pHl of beiween 1.6 and
7.2 at 37°C of from 0% o about 40% at | hour, from about 8% to about 70% at 4 hours, from
about 20% to about 80% at 8 hours, from about 30% to about 95% at 12 hours, from about
35% to about 95% at 18 hours, and greater than about 50% at 24 hours.

In certain preferred embodiments the sustuined release oral dosage form of the preseat
invention provides cxycodone plasma levels which arc effective for 24 howrly dosing,
characterized by a Wso for the oxycodone of between 4 and 24 hours after administeation at
steady state. In cortain embodiments, the Wy is at least 4 hours, preferably at leasi 12 hours,
and more preferably at least 18 hours, after administration at steady state. )

In certain embodiments the sustained relense oral dosage form of the present
invention cotnprises a matrix which includes a sustained release material and oxycodone or a
pharmaceutically acceplable salt thereof. In certain embodiments, the matrix is compressed
into a tablet and may be optionally overcoated with a coating that in addition to the sustained
release material of the matrix may control the release of fie oxycodone or pharmaceutically

ccepluble suit thereof from (he formulation, such that blood levels of active ingredicut arc
maintained within the therapeutic range over an extended period of ume. In certain alternate
embodiments, the matrix is encapsulated,

In certain embodiments, the sustained refense oral dosage form of the present

invention comprises a plurality of pharmaceutically aceeptable sustained release matrices
comprising oxycodone or a pharmaceutically acceptable salt thercof, the dossge form
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maintaining the blood plasma levels of oxycodone within the therapeutic range over an
extended period of time when administered to patients.

Preferably, the formulations prepared in accordance with the present invention can be
preseted in tablet, capsule, or in any other suitable unit dosage form.

In certain embodiments the sustained refesse oral dosage form of the present
invention is an ommotic dosage form which comprises a single layer or bilayer core
comprising oxycodone ot a pharmacentically acceptable salt themofi an expandable polymer;
4 semipermeable membrane sutrounding the core; and a passageway disposed in the
semipermeable membrane for sustained release of the oxycodone or pharmaceutically
acceptable salt thereof, such that blood levels of active ingredient are maintained within the
therapeutic range over an extended period of time when administered to patients.

In cestain embodiments the sustained release oral dosage form of the prosent
invention comprises a subsfentially homogenous core comprising oxycodons or a
phatmaceutically acceptable salt thercof and an expandable polymer; a semipermesble
membrane surrounding the core; and a passageway disposed in the semipermeable membranc
for sustained release of the oxycodone or pharmaceutically acceptable salt thereof, such that
blood levels of active ingredient are maintained within the therapeutic range over an extended
period of time when administered to a patients.

In certain emhodiments of the present invention, there is provided a method of
freating pain associated conditions in patients requiring such ircatment which method
includes administering to a patient an effective amount of oxycodone or a pharmaceutically
acceptable salt thereof in a sustained release dosage form as described herein.

In certain embodiments, the invention i3 divected to the use of a susiained release
dosage form comprising & pharmaceutically acceptable matrix comprising oxycodone or a
phammaceutically acceptable salt thereof and a sustained release material in the production of
an analgesic proparation for ural administration to human patients on a once a day basis, to
provide an analgesic effect for at least about 24 hours and a mean Cye/Crax 0Xycodone ratio
of 0.6 1o 1.0 after administration at steady stute to said patients.

In cerfain embodiments, the invention is divected to the use of a sustained release oral
dosage form comprising a bilayer core comprismg a drug layer comprising an analgesically
effective amount of oxycodone or a pharmaceutically acceptable salt thereof; and a
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displaccment layer comprising an osmopolymer; and a scipermeable wall surtounding the
bilayer core having a passagoway disposed therein for the relcase of suid oxycodone or
pharmaceutically acceptable salt thereof; in the production of an analgesic preparation for
oral administeation to human patients to provide an analgesic effect at least about 24 hours
after oral administration at steady state to human patients; and to provide ‘amean Ca/Crx
oxycodone ratio of 0.6 to 1.0 after administrution at steady state to said patients.

In certain embodiments, the invention is directed to the vse of a sustained ml;asc
dosage form comprising a plurality of sustained release matrices comprising oxycodone or a
pharmaceutically acceptable salt thereof and & sustained refease material, in the production of
an andlgesic preparation for oral adininistration to a patient on a once-a-day basis, to provide
an analgesic effect for a1 least 24 hours after oral administration at steady state to human
patients; and fo provide a mean Cu/Copey 0xycudone tation of 0.6 o 1.0 after otal
administration at steady state to said patients.

The term “Croac” a8 it 39 used herein is the highest plasma somoentration of the drug
attained within the dosing interval.

The term “Cy:" as it is used herein is the plasma concentration of the drog at 24 hours
after administration.

The term “Tue” a8 it is used herein ie the time period which elapscs affer
administration of the dosage form uatil the plasma concentration of the drug attains the
highest plasma concentration within the dosing interval.

The term “Wso” for purposes of the present invention is the duration over which the
plasma concentrations are cqual to or greater than S0% of the peak concentration. The
parameter is determined by linear interpolation of the observed data and reprosents the
diffcrence in time betwoen the first (or only) upslope crossing nad the last (or only)
downslope crossing in the plasma profile.

The tenn “Caa/Cras ratio” is defined for purposes of the present invention as the ratio
of the plasma concentration of the drug at 24 hours after administration to the highcst plasma

% ion of the drug attained within the dosing interval.
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The term “USP Basket Method” is the Basket Mcthod described in U.S.
Phurmacopoeia XXII (1990), hercin incorporated by reference.

The texm “steady sake” means that the amount of the drug reaching the system is
approximately the same as the amount of the drug leaving the system, Thus, at "steady-
state”, the patient's body eliminates the drag at approximately the same rate that the drug
becomes available to the patient's system through absomption into the blood streqm,

The term “semipermeable wall” for pamposes of the present invention means that the
wall is permeable to the passage of an exterior fluid, such as aqueous or biological fluid, in

the environment of use, including the gastrointestinal tract, but impermeable to drug,

The leon “expandable polymer” for purposes of fhe present invention meaus a
polymer which upon exposure to an aqueous or biologicel fluid, absorbs the flnid resulting in
a grenter muss.

The term “mean” for purposes of the present invention, when used to define a
pharmacokinetic value (e.g., Tn.x) represents the arithmetic mean value measured across a
patient population.

The phrase “phamaceutically acceptable sali" includes, but is pot limited to, metal
salts such as sodium salt, potassium salt, cesium salt and the like; alkaline earth metals such
as calcium salt, magnosium salt and the Iike; organic amine sults such as triethylamine salt,
pyridine salt, picoline salt, ethanolamine salt, triethanolamine salt, dicyclohexylamine salt,

N,N'-dibenzylethylenediamine salt and the like; inorganic acid salts such as hydrochloride,

hydrobromide, sulfaie, phosphate and the Tike; organic acid salts such as formate, acetate,
trifluor

I

Tante i §

s tartrate and the like; sulfonates such as methanesulfonate,
Ifonate, p-tol Monate, and the like, amino acid salls such as arginate,
asparginate, glutamate and the like.

DES: PTION € L INVEN]
In certain emhodiments of the present invention, the sustained release dosage form

provides an in-vitro release rate of oxycodone or 1 pharmaceatically acceptable salt thereof,
when measuted by the USP Basket Method at 100 rpm in 900 ml aqueous buffer at a pH of

7-
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hetween 1.6 and 7.2 at 37°C of from 0% to about 40% at 1 hour,. from about 8% to about
70% at 4 honrs, from about 20% to about 80% at 8 hours, from about 30% to about 95% at 12
hours, from about 35% 1o about 95% at 18 brs, and greater than about 50% at 24 hours,

In certain embodiments of the present invention the time period during which
oxycodons blood levels (after administration at steady state) are greater than or equal to 75%
of the maximum blood level (Tyo2scmn) may be 4 hours or greater, preferably 6 hours or
greater.

In cedtain ewbodiments, the fime at which oxycodane blood levels roach their
maximum concentration (Tpax) is about 2 to about 17 hours, preferably about 6.5 hours to
about 17 hours, more preforably about 8 to abont 16 hours, and even more preferably about
10 to about 16 or about 12 to about 16 hours after administration at steady state of the dosage
form,

In certain embodiments of the preseat jnvention, the dosage Farm provides a Coa/Cmx
ratio after administration af steady state of 0.6 to 1.0, a ratio 0.7 to 0.99 or a ratio of 0.8 to
0.95. In other embodiments of the prosent invention, the dosage form provides a Caa/Cren
ratio after administration at steady state 0f 0.7 to 1.0, a ratio 0.72 to 0.99 or a raiio of 0.74 to
0.9s.

T certain emhodiments of the present invention, the dosage form provides 8 Coa/Crmas
1atio aficr administration at steady state of 0.6 to 1.0, a ratio 0.7 to 0.99 or a ratio of 0.8 to
0.95 and a (Tiny,) of about 6.5 hours to about 17 hours, about 8 to about 16 hours, about 10 to
about 16 hours or about 12 hours to abowl 16 hours. In other embodiments of fle present
invention, the dosage form provides a Cae/Cpoey 1atio after administration at steady state 0of 0.7
to 1.0, a ratio 0.72 1o 0.99 or a ratio 0f 0.74 t0 0.95 and a (Tyux) in about 2 to about 17 hours.

In certain embodiments of the present invention, the co-administration of food will-

not significantly increase or decrease the extent of oxycadone absorption.

The sustained 1clease oral dosage form of the present invention includes from about 1
to about 640 mg of oxycodone or 2 pharmaceutically acceptable salt thereof (e.g., oxycodone
hydrochloride). Preferbly the sustained release oral dosage forn of the present invention
mcludes from about 5 to about 500 mg oxycodonic or a pharmaceutically acceptable salt
ihereof, more preferably from about 10 to about 320 mg oxycodone or a pharmaceutically
acceplable salt (hereof and even more meferahly from about 10 to about 160 mg oxycodonc
or a pharmaceutically acceptable salt thercof.

-8-
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In other preferred emhodiments, the sustained releasc dosage form of the prescat
invention comprises from abont 10 to about 160 mg oxycodone hydrochloride or an
equivalent amount of oxycodone or a pharmaccutically acceptable salt thereof other than the
hydrochloride salt.

The present invention includes a mothod for administering from about | fo about 640
mg of oxycodone or a pharmaccutically acceptable salt thereof on a once-a-day basis to a
patient in need of relief of pain, in accordance with the pharmacokinetic parametors disclosed
herein. Prefeiably, the method includes administering from about 5 to about 500 n;g
oxycodone or a pharmaceutically acceptable sali thereof. i

The method of administration according to the present mvention is particularly
applicable to the treatment of scute and chronic pain, particularly pain associated with
terminal discase such as cancer; chironic backpain; and post-operative pain,

DOSAGE FORMS

In certain embodiments the oral dosage form includes a sustained-release material
which is incorporated into a matrix along with the oxycodone or pharmaceutically acceptable
salt thereof to provide for the susteincd release of the oxycodone., The sustained-release
material may be hydrophobic or hydrophilic as desired. The oraf dosage form of the present
invention may be meparcd as granules, spheroids, matrix multiparticulates, eic, which
comprise oxycodono or a pharmaceutically acceptable salt thereof in a sustained release
matrix, which may be compressed into a tablet or encapsulated. The oral dosage form of the
present invention may optionally inelude other ph utically acceptable ingredients (e.g.,
diluents, binders, colorants, lubricants, ofc.). ’

In certain embodiments, the oral dosage form of the present invention may be an
osmotic dosage form having & push or displacement composition as one of the layers of a
bilayer core for pushiug oxycodone or a phannaceutically accoptable salt thereof from the
dosage form, and a semipermesble wall compusition surrounding the core, wherein the wall
has at least one exit means or passageway for delivering the oxycodone from the dosage
form. Alternatively, the core of the osmotic dosage form may comprise a single layer core
including a controflod release polymer and oxycodone or a pharmaceutically acceptable salt
thereof.

Preferably the dasage forms of the present invention provids an analgesic effect for at
least about 24 hours after administration.

-9-
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USTAINED-RELEASE MATRIX FORMULATIONS

In one preferred embodiment of the present. invention, the sustained release: carrier
may be incorporated to & matrix with the. oxycodone or pharmacentically acceptable salt
thereof which matrix provides for the susiained release of the oxycodorie.

A non-limiting list of suitable sustained-relcase materinls which may be included in 2
sustained-release motrix according to the invention include hydrophilic and/or hydrophobic
materials, such as gums, cellulosc cthers, acrylic resins, protein. derived materials, waxes,
shellac, and oils such as hydrogenated castor oil and hydrogenated vegetable oil. However,
any pharmaceutically acceptable hydrophobic or hydrophilic sustained-release material which
is capablc of imparting sustajned-release of ihe oxycodone or ph tically plabl
salt thereof may be used in accardance with the present invention. Preferred sustained-release
polymers include alkyleelluloses such as cthylecllulose, acrylic and methacrylic acid
polymers and copolymers; and cellulose cthers, ospecially hydroxyalkylcelluloses {cspocially
hydroxypropylmetbyleellulose) and carboxyalkyleeluloses, Preferred acrylic and methacrylic
acid polvmers and copolymets include methyl meihacrylate, methyl methacrylate
copolymers, ethoxyethyl methacrylates, ethyl acrylate, trimethyl ammonioethy] methacrylate,
cyanoethyl methacrylate, aminoalkyl methacrylate copolymer, poly(acrylic acid),
poly(methacrylic acid), methacrylic acid alkylamine copolymer, poly(methy] methacrylate),
poly(roethactylic acid)(anhydride), polymethacrylate, polyacrylamide, poly(methacrylic acid
anhydride), and glycidyl methacrylate copolymers. Certain preferred ‘ombodiments utilize
mixtures of any of the foregoing sustained-release materials in the matrix of the invention.

The matrix also may include a binder. In such embodiments, the binder preferably
contributes to the sustained-release of the oxycodone or phammaceutically acceprable salt
thereof from the sustained-release matrix,

If an additional hiydrophobic binder material is inchuded, it is preferably selected from
natural and synthelic waxes, futty acids, faity alcohols, and mixtures of the same. Examples
include beeswax, camnauba wax, stearic acid and stearyl ulcohol. This list is not meant to be
exclusive. In certain preferred embodiments, a combination of two or more hydrophobic
binder materials are included in the matrix formulations.

Preferred hydrophobic binder materials which may be uscd in accordance with the
present invention include digestible, long chain {Cy-Cso, especially Cy2-Cap), substituted or
unsubstituted hydrocarbons, such as fatly acids, fatty alcohols, glyceryl esters of fatty acids,
mineral and vegetable oils, natural and synthetic waxes and polyalkylene glycols.

-10-
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Hydrocarbons having a molting point of between 25° and 90°C are preferred. Of the fong-
chain hydrocarbon binder matorials, fatty (aliphatic) alcobols are preforeed in cerfain
ombodiments. The oral dosage form may contain up to 80% (by weight) of at least onc
digestible, lung chuin hydrocarbon.

In certnin embodiments, the hydrophobic binder material may comprise natural or
synthetic waxes, fatty alcohols (such as lawyl, myristy], stearyl, cetyl or preferably
octostoaryl alcohol), fatty acids, including but not limited to fatty acid esters, fatty acid
glycerides (mono-~, di-, and ui-glyccﬁdes), hydrogenated fats, hydrocarbons, normal waxes,
stearic acid, stearyl alcohol and hydrophobic and hydrophilic materials having hydmcarbon
backbones. Suitable waxes include, for example, becswax, glycowax, castor “wax and
camauba wax. For purposes of the present invention, a wax-like substance is defined as any
material which is normally solid at room temperature and has a melting point of from about
30 to about 100°C, In certain preferred embodiments, the dosage form comprises a sustained
release matrix comprising oxycoedone or & pharmmaceutically acceptable salt thercof and at
least one water soluble hydroxyalkyl cellulose, at least onie Ci2-Cas, preferably Cis-Co,
aliphutic alvohol and, optivnally, st least one polyalkylene glycol. The hydroxyalkyl cellulose
is preferably a hydroxy (C; to Co) stkyl cellulose, such as hydroxypropyleellulose,
hydroxypropyimethylcellulose and, especially, hydroxyethyl celtulose, The amount of the at
least one hydvoxyalky! cellulose in the present oral dosage form may be determined, inter
alia, by he precise rate of oxycodone or oxycodone salt release required. The aliphatic
aleohol may be, for example, lauryl alcohol, miyristyl alcohol or stearyl alcobiol In
particularly preferred embodiments of the present oral dosage form, however, the at least one
aliphatic alcohol is cetyl alcoho] or cetosteary! alcohol. The amount of the atiphatic alcohol in
the present oral dosage form may be determined, as above, by the precise rate of oxycodone
or oxycodone salt release required. It may also depend on whether st least one polyalkylene
glycol is prosent in or absent from the oral dosage form. Jn the absence of at Teast one
polyalkylene glycol, the oral dosage form preferably contains between about 20% and about
50% (by wt) of ihc aliphatic alcohol. When a polyalkylene glycol is present in ihe oral dosage
form, then the combined weight of the aliphatic alcohol and the polyalkylene glycol
preferably conslitutes between about 20% and about 50% (by wt) of the total dosage form.

In one preferred embodiment, the ratio of, ¢.g,, the at least one hydroxyalkyl cellulose
or acrylic resin to the at least one aliphatic alcohol/polyalkylens glycol determines, to a
considerable extent, the releasc rate of the oxycodone or oxycodone sult from the
formulation. Tn certain embodiments, 2 ratio of the hydroxyalkyl cellulosc to the alipbatic
alcohol/polyalkylene glycol of between 1:1 and 1:4 is preferred, with a ratio of between 1:2
and 1:3 being particularly preferred.
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In certain embodiments, the polyalkylene glycol may be, for example, polypropylene
glycol, or polyethylene glycol which is preferred, The average molecular weight of the at
least one polyalkylene glycof is preferably between 1,000 and 15,000, especially between
1,500 and 12,000,

Another suifable sustamed-rclease matrix comprises an alkylcellulose (especially
cthyleeitulose), & Cy; to Cs aliphatic aloohod and, eptionally, a polyaliylene glycol,

In addition to the above ingredients, 2 sustained-release matrix may also contain
suitable quantities of othor materials, e.g., diluents, lubricants, binders, granulating aids,
colorants, flavorants and glidants that are conventional in the pharmaceutical art.

In order to facilitate the preparation of & solid, susiained-release oral dosage form
according to this invention there is provided, in a fusther aspect of the present invention, a
process for the preparation of a solid, sustained-release orul dosage form according fo the
present invention comprising incorporating oxycodone or a salt thereof in a sustained-release
matvix. Incorporation in the matrix may be effected, for example, by:

(s) formiug granules comprising at least one hydrophobic and/or hydrophilic material
ag set forth above {e.g., a water soluble hydroxyalkyl cellulose) together with the oxycodone
or pharmaceutically acceptable salt thereof;

(b) mixing the at least one hydrophobic andor hydrophilic material- containing
pranules with a1 least one Cp-Cyg aliphatic alcohul, and

(¢) optionally, compressing and shaping the granules.

The granules may be formed by any of the procedutes well-known to those gkilled. in
the art of pharmaceutical formulation. For example, in one preferred method, the granules
may be formed by wet granulating hydroxyalkyl cetlulosefoxycodone or oxycodons sult with
water. In a particulazly preferred cmbodiment of this process, fhe amount of water added
during the wet granulation step is preferably between 1.5 and S times, especially between
1.75 and 3.5 times, the dry weight of the oxycodone or oxycodone salt.

A sustained-release matrix can also be prepared by, e.g., melt-granulation or melt-
extrusion techniques. Generally, melt-granulation techniques involve melting 8 normally
solid hydrophobic binder material, e.g., 2 wax, and incotporating a powdcred drug therein. o
obtain a sustained release dosage form, it may be necessary to incorporate a hydrophobic
sustained-release material, e.g. cthyloelinlose or a water-insoluble acrylic polymer, into the
molten wax hydrophobic binder material. Examples of sustahed-release formulations
prepared viz melt-granulation techniques are found, e.g., in U.S. Patent No. 4,861,598,

-12-
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The additional hydrophobic binder material may comprise one or more water-
insoluble wax-like thermoplastic substances poasibly mixed with one or more wax-like
thetmoplastic substances being lcss hydrophobic than said one or more water-insoluble wax-
like substances. In order to achieve sustained relcase, the individual wax-like substances in
the formulation shonld he sobstantially non-degradable and insoluble in gastrointestinal fluids
during the initial release phasos. Useful water-iosoluble wax-like binder substances may be
those with a water-solubility that is lower than about 1:5,000 (w/w).

The preparation of a suitable melt-extruded matrix according to the present invention
may, for example, include the steps of blending the oxycodone or pharmaccutically
acceptable salt thercot, together with a sustained release material and preferably a binder
material to obtain a homogencous mixture. The homogeneous mixture is then heated fo a
temperature sufficient to at least soften the mixturs sufficicntly to extrude the same. The
tesulting homogeneous mixture is then extruded, e.g., using a twin-screw extruder, to form
strands. The extrudate is preferably cooled and cut into multiparticulates by any means
known in the art. The mateix multiparticulates are then divided into unit doses. The extrudate
preferably has a diameter of trom about 0.1 to about 5 mm and provides sustained rolease of
the oxycodone or pharmaceutically acceptable salt thercof for a time period of at lcast about
24 houts.

An optional process for preparing the melt extruded formulations of the present
invention includes directly metering into an extruder & hydrophobic sustained rlease
material, the oxycodone or salt thercof, and an optional binder material; heating the
homogenous mixture; extruding the homogenous mixtue to thereby form strands; cooling the
strands containing the homogencous mixture; cutting the strands into matrix multiparticulates
having a size from about 0.1 mum to about 12 mm; and dividing said particles into unit doses.
In this aspect of the invention, a relatively coatinvons mannfacturing procedure is realized.

Plasticizers, such as those described above, may be included in melt-extruded
matrices. The plasticizer is preferably included as from about 0.1 to about 30% by weight of
the matrix, Other pharmaceutical cxcipicnts, ¢.2., talc, mono or poly saccharides, colorants,
flavorants, lubricants and the Jike may be included in the sustained release matrices of the
present invention as desired. The amounts included will depend upon the desired
characteristic to be achieved.

The diameter of the extruder aperture or exit port can be adjusied to vary the thickness
of the extruded strands. Furthenuore, the exit part of the extruder need not be round; it can be

11
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oblong, rectangular, etc. The exiting strands can be reduced to particles using a hot wire
cutter, guillotine, etc,

A melt extruded matix multiparticulatc system can be, for example, in the form of
granules, spheroids ot pellets depending upon the extruder exit orifice. For purposes of the
present invention, the tenms “melt-extruded matrix multiparticulate(s)” and “melt-extruded
matrix multiparticalate system{s)” and “melt-extruded matrix particlos” shall refer to a
plurality of units, preferably within 4 range of similar size and/or sh4pe and containing one or
more active agents and one or mote excipients, preferably including a hydrophobic sustained
xcleuse meterial as described herein. Preferably the melt-extruded matrix multipartioulates
will be of a range of from about 0.1 to about 12 mm in length and have a diameter of from
about 0.1 to about S mm. In addition, it is to be understood that the melt-extruded matrix
multiparticulates can be any geometical shape within this size rangs. In cortain
embodients, the extrudate may simply be cut into desired lengths and divided into unit
doses of the therapeutically active agentwithout the need of a sphetonization step.

In one proferred cmbodiment, oral dosage forms are prepared that include an effective
amount of melt-extruded matrix multiparticulates within a capsule. For example, & plurality
of the melt-cxtruded matrix multiparticulates may be placed in a gelatin capsule in an amount
sufficient to provide an effective sustained release dose when ingested and contacted by
gastrointestinal fluid,

In another embodiment, a switable amount of the multiparficulate extrudate is
compressed into an oral tablet using conventional tableting equipment using sn
techniques. Techniques and compositions for making tablets (compressed and molded),
capsules (hard and soft pelatin) and pitls are also described m Remington's Phatmaceutical
Sciences, (Axthur Oso), editor), 1553-1593 (1980).

Invd

In yet another prefemed embodiment, the extrudate can be shaped into tablets as set
forth in (1.S. Patent No. 4,957,681 (Klimesch, et. al.).

Optionally, the sustained-release matrix multiparticulate systoms, tablets, or capsules
can be coated with a sustained release coating such as the snstained release coatings
described berein, Such coatings preferably include a sulficient amount of hydrophobic and/or
hydrophilic sustained-release material to obrain a weight gain level from about 2 to abowt 25
percent, although the overcoat may be greater depending upon, e.g., the desired release rate.

12
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The dosage forms of the present invention may further include combinations of meft-
extruded matrix multiparticulates containing oxycodone or phammacsutically acceptable salt
thereof. Furthermore, the dosage fonns can also include an amount of an immediate release
therapeutically active axycodone ot pharmaccutically acoopiable salt thercot for prompt
therapeutic offect. The immediate release oxycodone or phanmaceutically acceptable salt
thereof may be incorporated, ¢.g., as separate multiparticulates within a gelatin capsule, or
may be coated on the surface of, ¢.g,, melf extruded matrix multiparticulates.

The sustained-release profile of the melt-extruded formulations of the invention can
be altered, for example, by varying the amount of sustained-release material, by varying the
amount of plasticizer relative to other malvix constituents, by varying the amount of
hydrophobic material, by the inclusion of additional ingredients or excipicnts, by altering the
method of manufacture, cle.

In other embodiments of the invention, melt-extruded formulations are prepared
without the inclusion of the oxycedonc or phanmaceutically acceptable salt thereof, which is
added thereafter to the extrudate. Such formulations typically will have the oxycodone or
pharmacentically acceptable salt thereof blended together with the extruded matrix material,
and then the mixture would be tablefed in order 1o provide a slow release formulation. Such
formulations may be advantegeous, for cxample, when the therapentically active agent
included in the formulation is sensitive to temperatures needed for softening the hydrophobic
material and/or the retardant material,

Typical melt-extrusion production systems suitable for use in accord with the
present invention include a suitable extruder drive motor having variable speed and constant
lorque control, start-stop controls, and amincter. In addition, the production system will

include a temperature control console which includes tentperature sensors, conling means and
temperature indicators throughout the length of the extruder. In addition, the production
system will include an extruder such as a twin-screw extruder which consists of two counter-
rotating intermeshing screws enclosed within a cylinder or barrel having an apertne or dic at
the exit thereol. The feed materials enter through a food hopper and arc moved through the
barel by the screws and are forced through the die info strands which are thereafier conveyed
such as by a continuous movable belt to allow for cooling and being directed to a pelletizer or
other suitable device to render the extruded ropes into the matrix multiparticulate system. The
pelletizer can consist of rollers, fixed knife, rotating curter and the like. Suitable instruments
and systems arc available from distributors such as C.W. Brabender Instruments, Inc. of
South Hackensack, New Jersey. Other suitable apparatus will be apparent to those of ordinary
skill in the art. :

13
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A farther aspect of the invention is related to the preparation of melt-extraded matrix
multiparticulates as set forth above in a mamer which contvals the gmount of air included in
the extruded product. By controlling the amount of air included in tho extrudate, the release
rate of the oxycodone or therapeutically acceptable salt thereof may be altered.

Thus, in a further aspect of the invention, the melt-extruded product is prepared in a

which substantially excludes air during the exirusion phase of the process, This may
be accomplished, for example, by using a Leistiiz extruder having a vacuum atizctment, The
extruded matrix multiparticulates prepared according to the invention using the Leistritz
cxtruder under vacuum provides a melt-extruded product having different physical
characteristics. In particular, the extmdate is substantially non-porous when magnified, e.g.,
using a scamming electron microscope which provides an SEM (scanning: clectron
micrograph). Such substantially non-porons formulations may provide a fister release of the
therapeutically active agent, relative to the same formulation prepared without vacuum,
SEM:s of the matrix multipatticalales prepared using an extruder under vacuum appeat very
smooth, and the multiparticulates tend to be more robust than those multiparticulates
prepared without vacuum. Ii has been observed that in at least certain formulations, the usc of
extrusion under vacuum provides an extruded matvix multiparticulate product which is mors
pH-dependent than its counterpart formulation prepared without vacuum.

Alternatively, the melt-extruded product is prepared using a Wemer-Pfleiderer twin
screw oxtruder.

In certain embodiments, 2 spheronizing agent is added to a granlate or matrix
multiparticulate and then spheronized to produce sustaied release sphetoids. The spheroids
are then uptionally overcouted with a susiained release coating by methods such as those
described above,

H

Spheronizing agents which may be used to prepare the matrix multiparticulate
formulations of the present invention include any art-known spheronizing agent. Cellulose
derivatives are preferred, and microcrystalline cellulose is especially preferred. A suitable
microcrystalline cellulosc is, for example, the material sold as Avicel PH 101 (TradeMark,
FMC Corporation). The spheronizing agent is prefurably included ss about 1 to about 99% of
the matrix multiparticulate by weight.

In certain embodiments, in addition to the active ingredient and spheronizing agent,
the spheroids may also contain a binder. Suitable binders, such as low viscosity, water

14
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sofuble polymers, will be well known to those skilled in the phavmaccutical art, However,
waler soluble hydroxy lower alkyl cellulose, such as hydroxy propyl cellulose, are preferred,
Additionally (or alternatively) the spheroids may contain a water insoluble polymer,
¢specially an acrylic polymer, an acrylic copolymer, such as a methacrylic acid-ethy! acrylute
copolymer, or ethyl cellnlose.

In certain embodiments, 2 sustained release coating is applied to the sustained release
spheroids, granules, or matrix multiparticulates. {n such embodiments, tho sustained-releass
coating may include a water insoluble material such s (a) a wax, either alone or in admixture
with a fatty alcohol; or (b} shellac or zein. The coating is preferably derived from an aqueons
dispersion of the hydrophobic sustained release material,

In certain embodiments, it is necessary to overcoat the sustained releasc spheroids,
granules, or matrix multiperticulates comprising the oxycodone or phanmaceutically
acceptable salt thercof and sustaied release carrier with a sufficient amount of the aqueous
dispersion of, e.g., alkyleellulose or actylic polymer, to obtain a weight gain level from about
2 to about 50%, ¢.g., about 2 o about 25%, in urder o obtain a susluined-release formulation,
The overcoat may be lesser or greater depending upon, e.g., the desired release rate, the
inclusion of plasticizer in the aqueous dispersion and the manner of incorporation of the
same. Cellulosic materials and polymers, including alkylcelluloses, are sustained release
materials well suited for coating the sustained release spheroids, granules, or matrix
multiparticulates according to the invention. Simply by way of example, one proferred
alkylcellulosic polymer is cthylcellulose, slthough the artisan will appreciate that other
cetlulose andor alkyleellwlose polymers may be readily employed, singly or in any
combination, as all or part of a hydrophobic coating according to the invention.

One commercially-available aqueous dispersion of ethylcellulose is Aquacoat®
(FMC Corp., Philadelphia, Pennsylvania, U.S.A.). Aquacoat® is prepared by dissolving the
ethylcellulose in a water-immiscibie organic solvent and then emulsifying the same in water
in the presence of a sufactant and a stabilizer. After homogenization to generate submicron
droplets, the organic solvent is evaporated under vacunm to form a pscudolatex. The
plasticizer is not mcorporated in fhe pseudolatex during the manufactuting phase. Thus, priot
to using the same as a coating, it is necessary to intimately mix the Aquacoat® with a suitable

plasticizer prior to use.

Another agucous dispersion of cthylcellulose is commercially available as Surclease®
(Colorcon, Inc., West Point, Pennsylvania, 1.8.A.). This product is prepared by incorporating
plasticizer into the dispersion during the manufactving process. A hot melt of a polymer,
plasticizer (dibutyl sebacate), and stabilizer (oleic acid) is prepared as a homogeneous
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mixture, which is then diluted with an alkaline solution to obtain an aqueous dispersion
which can be applied directly to the sustained release spheroids, granules, or mateix
multiparticulates.

In other preferred embodiments of the present invention, the sustained telease
material comprising the sustainod-release coating is a pharmaceutically accepiable acrylic
polymer, including but not limited to acrylic acid and methecrylic acid copolymers, methyl
methacrylate copolymers, ethoxyethy! methacrylates, cyanocthyl methacrylate, poly{acrylic
acid), poly(methacrylic acid), methacrylic acid alkylamide copolymer, poly(methyl
niethacrylate), polymethacrylate, poly(methyl methaceylate) copolymer, polyacrylamide,
aminoalkyl methacrylate copolymer, poly(methacrylic acid anhydride), and glycidyl
methacrylate copolymers,

In certain preferred embodiments, the acrylic polymer i3 comprised of one or more
ammonio methacrylate copolymets. Ammonio methacrylate copolymers are well known in
the art, and are desoribed in the National Formulary (NF) XVII as fully polymerized
copolymers of actylic and methacrylic acid esters with a low content of quaternary
ammonium groups. In order to obtain a desirable dissolution profile, it may be necessary to
incorporate two or more ammonio methactylate copolymers having differing physical
properlics, such as different molar ratios of the quaternary ammonium groups to the nevtral
(meth) acrylic esters.

Certain melinerylic acid-ester-type polymers are useful for preparing pH-dependent
coatings which may be used in accordance with the present invention. For example, there are
a family of copolymets synthesized from diethylaminoethyl methacrylate and other neutral
methacrylic estets, also known as methacrylic acid copolymer or polymeric methacrylates,
commeroially available as Eudragit® from Réhm GMBH and Co. Kg Darmstadt, Germany.
There are several different types of Eudragit®. For example, Eudragit E is an example of a
methacrylic acid copolymer which swells and dissolves in acidic media. Eudragit L is a
methacrylic acid copolymer which does not swell at about pH < 5.7 and is soluble at about
pH > 6. Eudragit S does not swell at about pH < 6.5 and is soluble at about pH > 7. Eudragit
RL and Budragit RS are water swellable, and the amount of water absorbed by these
polymers is pH-dependent; however, dosage forms coated with Eudragit RL and RS are pH-
indcpendent. .

In certain preferred embodiments, the acrylic coating comprises a mixture of two
acrylic resin lacquers cf jally available frors Rohm under the Tradenames Eudragit®
RL3IOD and Eudragit® RS30D, respectively. Eudragit® RL30D and Eudragh® RS30D arc
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copolymers of acrylic and methactylic csters with a low content of quaternary ammonium
groups, the molar ratio of ammonium groups to the remaining neuteal (meth)acrylic esfers
being 1:20 in Budragit® RLAOD and 1:40 in Fedragit® RSIOD. The mean molecular weight
is about 150,000. The code designations RL (high permesbility) and RS (fow permeability)
refer to the permeability properties of these agents. Budragit® RL/RS mixtures are insoluble
in water and in digestive fluids. However, coatings formed from the same are swellable and
permeable in aqueous solutions and digestive fluids.

The Budragit® RI/RS dispersions of the present mvention may be mixed together in
any desired ratio in order to ultimately obtsin a sustained-release formulation having a
desirable dissolution profile. Desirable sustained-release formulations may be obtained, for
instence, from a retardant coating devived from 100% Kudrsgit® RL, 50% Eudragit® RL and
50% Eudragit® RS, and 10% Eudragit® RL:Eudragit® 90% RS. Of course, one skilled in the
art will recognize thet other acrylic polymers may slso be used, such as, for example,
Eudragit® L. In embodiments of the present inveution where the coating comprises an
aqueons dispersion of a hydrophobic sustained telease material, the inclusion of an effective
amount of a plasticizer in the aqueous dispersion of hydrophobic material will further
improve the physical properties of the sustained-release coating. For cxample, because ethyl-
cellulose has a relatively high glass transition tempersture and does not form flexible films
under normal coating conditions, it is preferable to incorporate a plasticizer into an
cthylecllulose coating containing sustained-release coating before using the same as a coating
waterial. Generally, the amount of plasticizer included in a coating solution is based on the
concentration of the film-former, e.g., most often from about 1 to about 50 percent by weight
of the film-former. Concentration of the plasticizer, however, can only he properly
determined afier careful expetimentation with the particular coating solution and method of
application,

Examples of suituble plasticizers for ethylcellulose include water insoluble
plasticizers such as dibuty] sehacate, diethy] phthalate, triethyl citrate, tributyl citrate, and
trigeetin, although it is possible that other water-insoluble plasticizers (such as acetylated
monoglycerides, phthalate esters, castor oil, ele.) may be used. Triethyl citrate is an especially
preferred plasticizer for the aqueous dispersions of ethyl cellulose of the present invention.

Examples of suitable plasticizers for the acrylic polymers of the present invention
include, but are not limited to citric acid cstcrs such as triethyl citrate NF XV, tributyl
citrate, dibutyl phthalale, and possibly 1,2~propylene glycol. Other plasticizers which have
proved to be snitable for enhancing the elasticity of the films formed from acrylic films such
as Rudragit® RI/RS lacquer solutions include polyethylene glycols, prapylene glycol,
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diethyl phthalate, castor oil, and triacetin. Triethy! citrate is an especially preferred plasticizer
for the aquenus dispersions of ethyl cellulose of the present invention.

In cerfain embodiments, the uncoated/coared sustained release spheroids, granules, or
matrix multiparticulates conteining the oxycodone or oxycodone salt are cured until an
endpoint is reached at which the sustained release spheroids, granules, or matrix
multiparticulates provide a stable dissolution. The curing endpoint may be determined by
comparing the dissolution profile (curve) of the dosage form immediately after curing to the
dissolution profile (curve) of the dosage form after exposure to accelerated storage conditions
of, e.g., al Jeast one month 4t a temperature of 40°C and a relative humidity of 75%. Cured
formulations are described in detail in U.S. Patent Nos. 5,273,760; 5,286,493; 5,500,227,
5,580,578; 5,639,476; 5.681,585, and 6,024,982, Other examples of sustained-release
formulations and coatings which may be used in accordance with the present invention
include U.S. Patent Nos, 5,324,351; 5,356,467; and 5,472,712. ’

In addition to the above igredients, the spheroids, gramules, or matrix
multiparticulates may also contain suitable quantities of other materials, c.g., diluents,
lubricants, binders, granulating aids, colorants, flavorants and glidants that are conventional
it the pharmaceutical art in amounts up to about 56% by weight of the formulation if desired.
The quantitics of these additional materials will be sufficient to provide the desired cffect to
the desired formulation.

Speoific examples of pharmaceutically acceptable carriers and excipients that may be
Excipients, American Pharmaceutical Association (1986), incorporated by reference herein.

It has further been found that the addition of a small amount of talc to the sustained
tclease coating reduces the tendency of the aqueous dispersion to stick during processing, and
acts as a polishing agent.

SUSTAINED RELEASE OSMOTIC DOSAGE

Sustained release dosage forms according to the present invention may also be
peepared as osmotic dosage formulations, The osmotic dosage forms preferably include a
bilayer core comprising a drug layer and a delivery or push laycr, wherein the bilayer core is
surrounded by a semipenneable wall and optionally having at least one passageway disposcd
therein.
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The expression “passageway” as used for the purpose of this invention, includes
aperture, oxifice, bore, pore, porous element through which oxycodone or oxycodone salt can
be pumped, diffuse or migrate through a fiber, capillary fube, porous overlay, porous insert,
mictoporous member, or porous composition. The passageway can also include a compound
that erodes or is leached from the wall in the fluid environment of use to produce at least one
passageway. Reptesentative compounds for forming a passageway include erodible
poly{glycolic) acid, ar poly(lactic) acid in the wall; a gelatinous filament; a water-removable
poly(vinyl aleohol); leachable compounds such as fluid-removable pore-forming
polysaccharides, acids, salts or oxides. A passageway can be formed by leaching a compound
from the wall, such as sorbitol, sucrose, lactose, makose, or fructose, to form a sustained-
release dimensional pore-y way. The passagewsy can have any shape, such as tound,
trianguler, square and elliptical, for assisting in the sustained metered release of oxycodone or
oxycodone salt from the dosage form. The dosage form can be manufactured with one or
mote passageways in spaccd-apart relation on one or more surfaces of the dosage form. A
passageway and equipment for forming a passageway are disclosed in U.S, Patent Nos.
3,845,770; 3,916,899; 4,063,064 and 4,088,864, Passageways comprising sustained-rclease
dimensions sized, shaped and adepted as a releasing-pore forme¢ by aqueous leaching to
provide a releasing-pore of a sustained-release rate are disclosed in U.S. Patent Nos.
4,200,098 and 4,285,987,

-3

n certain embudiments, the bilayer core comprises a drug layer with oxycodone ot a
saft thereof and a displacement or push layer. In certain emhodiments the drug layer may also
comprise at Jeust oue polymer hydrogel. The polymer bydrogel may have an average
molecular weight of between about 500 and about 6,000,000, Examples of polymer hydrogels
include but are not limited to a maltodextrin polymer comprising the formula (Cs Hyy
Os)yHz0, wherein n is 3 to 7,500, and the maltodextrin polymer comprises 2 500 to
1,250,000 number-average molecular weight; a poly(atkylene oxide) represented by, e.g., a
poly(ethylene oxide) and a poly(propylene oxide) having & 50,000 to 750,000 weight-average
molecular weight, and more specifically represented by a poly(ethylene oxide) of at least one
of 100,000, 200,000, 300,000 or 400,000 weighi-average molecular weights; an alkali
catboxyalkylcellulose, wherein the atkali is sodium or potassium, the alkyl is methyl, ethyl,
propyl, or butyl of 10,000 to 175,000 weight-average molecular weight; and a copolymer of
ethylene-acrylic acid, including methacrylic and cthacrylic acid of 10,000 to 500,000
number-average molecular weight.

In cextain embodiments of the present invention, the delivery or push layer comprises
an osmopolymer. Examples of an osmopolymer include but are not Himited to 2 member
selected from the group consisting of a polyalkylene oxide and a carboxyalkylcellulose. The
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polyalkylene oxide possesses 2 1,000,000 to 10,000,000 weight-average molecular weight.
The polyalkylene oxide may be a membet selected from the group consisting of
polymethylene oxide, polyethylene oxide, polypropylene oxide, polyetitylene oxide having a
1,000,000 average molecular weight, polyethylene oxide comprising a 5,000,000 average
molecular weight, polyethylenc oxide comprising a 7,000,000 average molecular weight,
cross-linked polymethylene oxide pe ing o 1,000,000 average molecular weight, and
polypropylene oxide of 1,200,000 averuge molevular weight. Typical osmwpolymer
carboxyalkylceliulose comprises a member selected from the group consisting of atkali
carboxyalkyleellulose, sodinm carboxymethyleellulose, potassium carboxymethylcetinlose,
sodium carboxyethylcellulose, lithiure carboxymethylceltulose, sodium
carboxyethyleellulose, carboxyalkymhydroxyalkyleellulose, carboxymethythydroxyethyl
cellulose, carboxycthylhydroxycthylcellulose and carboxymethylhydroxypropyleellulose.
The osmopolymers used for the displacament Iayer exhibit an osmotic pressure gradient
across the semipermeable wall, The osmopelymers imbibe fluid into dosage form, thereby
swelling and expanding as an osmotic hydrogel (aléo known as osmogel), whereby they push
the oxycodone or pharmaceutically acceptable salt thercof from the osmotic dosage form.

The push Jayer may also include one or more osmotically effective compounds also
known as osmagenis and as osmotically effective solues. They irbibe an envitonmental
fluid, for example, from the gastrointestinal tract, into dosage form und contribute to the
delivery kinetics of the displacement layer. Examples of osmotically sctive compounds
comprise a member selected from the group consisting of osmotic salts and osmotic
carbohydrates. Bxamples of specific osmagents include but are not Himited to sodium
chloride, potassium chloride, magnesium suifate, Lithiwin phosphate, lithivm chloride, sodivm
phosphate, potassium sulfate, godiom suifate, potassium phosphate, glucose, fructose and
maltose.

The push layer may optionally include a hydroxypropylalkylcellulose possessing a
9,000 to 450,000 number-average molecular weight. The hydroxypropylalkylcellulose is
represented by s member selected fom the group consisting of hydroxypropyl-
meihyleellulose, hydroxypropylethyleellulose, hydroxypropylisopropyleeliulose,
hydroxypropylbutylcellulose, and hydroxypropylpentylcellnlose.

The push laver optionally may comprise & nontoxic colorent or dye. Examples of
colorants or dyes include but are not limited to Food and Drug Administration Colorant
(FD&C), such as FD&C No. 1 blue dye, FD&C No. 4 red dye, red ferric oxide, yellow ferric
oxide, titanium dioxide, carbon black, and indigo.
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The push layer miay also optionsHly comprise sn antioxidant to inhibit the oxidation of
ingredients. Some examples of antioxidants include but are not limited to 2 member selected
from the group consisting of ascorbic acid, ascorbyl palmitate, butylated hydroxyanisole, a
mixture of 2 and 3 tertiary-butyl-4-hydroxyanisole, butylated hydroxytoluene, sodim
isoascotbate, dihydroguarctic acid, potassium sorbate, sodium bisulfate, sodium
metabisulfate, sorbic acid, potassium ascorbate, vitamin E, 4-chloro-2,6-ditertiary
butylphenol, alphatocopherol, and propylgallate.

In certain alternative embodiments, the dosage form comprises a homogenous core
comprising oxycodone or a pharmaccutically acceptable salt thoreof, a pharmaceutically
acceptable  polymor (o.g. polyethylene oxide), optionally a disintegrant (e.g,
polyvinylpyrrolidone), optionally an absorption enbancer (e.g., a fatty acid, a surfactant, a
chelating agent, a hile salt, ete)). The homogenous core is surrounded by a semipermeable
wall having a passagewny (as defined above) for the rclease of the oxycodone or
pharmacentically acceptable salt thereof.

In certain embodiments, the semipermenble wall comprises a member selocted from
the group consisting of a cellulose ester polymer, a cellulose cther polymer and a cetiulose
ester-cther polymer. Representative wall polymets comprise 8 member selocted from the
group consisting of cellulose scylate, cellulose diacylate, cellulose triacylate, cellulose
acetaie, cellulose diacetate, celinlose triacetate, mono-, di- and tricellulose alkenylates, and
mono-, di- and tricellulose alkinylates. The poly(cellulose) used for fhe present invention
comprises a number-average molecular weight of 20,000 to 7,500,000.

Additional semipermeable polymers for the purpose of this invention comprise
acetaldehyde dimethycellulose acefate, cellulose acetats ethylcarbamate, collulose acctate
meihyloarbamate, cellulose diacetate, propylcarbamate, cellulosc acetate diethylaminoacetste;
semipermeable  polyamide; semipermeable polyurethane; semipermeable  sulfonated
polystyrene; semipermeable cross-iinked polymer formed by the coprecipitation of a
polyanion and a polycation as disclosed in U.S. Patent Nos. 3,173,876; 3,276,586; 3,541,003;
3,541,006 and 3,546,876; semipermeable polymers as disclosed by Losb and Sourirajan in
U.S. Patent No. 3,133,132; semipermeable crosslinked polystyrenes; semipemeable cross-
linked poly(sodium styrene sulfonate); semipermeable crosslinked poly(vinylbenzyltrimethy!
ammonium chlotide); and semipenmeable polymers possessing » (lwid permeability of
2.5x10% to72.5xlO‘2 (cm® /hratm) cxpressed per atmosphere of hydrostatic or osmotic
pressure difference across the semipermeable wall. Other polymers useful in the present
invention ars known in the art in U.S. Patent Nos. 3,845,770; 3,916,899 and 4,160,020; and
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in Handbook of Common Polymers, Seott, J. R, and W. . Roff, 1971, CRC Press, Cleveland,
Ohio.

In cerlain embodiments, preferably the semipermeable walf is nontaxic, inext, and it
maintaing its physical and chemical integrity during the dispensing life of the drug, In certain
embodiwments, the dosage form comprises a binder. An cxample of a binder includes, but is
not limited to & therapeutically acceptable vinyl polymer having a 5,000 to 350,000 viscosity-
average molecular weight, represented by a it lected from the group consisting of
poly-n-vinylamide, poly-n-vinylacetamide, poly(viny! pynolidone), also known as poly-n-
vinylpyrrolidone, poly-n-vinyloaprolactone, poly-n-vinyl-5-methyl-2-pyrrolidone, and poly-
n-vinyl-pyrrolidone copolymers with a member selected from the group consisting of vinyl
acetate, vinyl alcohol, vinyl chloride, vinyl fluoride, vinyl butyrate, vinyl laureste, and vinyl
stearate. Other binders include for example, acacia, starch, gelatin, and
hydroxypropylalkylcellulose of 9,200 to 250,000 average moleculsr weight,

In certain embodiments, the dosage form comprises a Jubricant, which may be used
during the manufacture of the dosage form to prevent sticking to die wall or punch faces.
Examples of lubricants include but are not limited to magnestum stearate, sodium steurate,
stearic acid, calcium stearate, magnesium oleate, oleic acid, potassium oleate, caprylic acid,
sodium stearyl fumarate, and magnesium paimitate.

In certnin preferred embodiments, the present invention includes a therapeutic
composition comprising 1 to 640 mg of the oxyendone or pharmacentically acceptable salt
thereof, 25 to 500 mg of poly(alkylene oxide) having a 150,000 to 500,000 average molccular
weight, 1 to 50 mg of poly(vinylpyrrolidone) having a 40,000 average molecular weight, and
0 to about 7.5 mg of a Tubricant,

In certain embodiments, the invention also provides a mefhwd for administering 1 to
640 mg of oxycodone or a pharmaceutically acceptable salt thereof by admitting otally 1 10

640 mg of oxycudone or pharmaceutically acceptable salt thereof to a patient administered

from a dosage form comprising a semipermeable wall permeable to aquevus-biological fluid
and impervious to the passagaway of oxycodone or pharmaceutically acceptable salt thereaf,
which semipermeable wall surrounds an internal space comprising an oxycodons drug
composition and a push composition, said oxycodone drug composition comprising 1 to 640
mg of oxycodone or pharmaceutically acceptable salt thercof, 25 to 500 mg of a
poly(alkylenc oxide) having a 150,000 to 500,000 average molecular weight, 1 to 50 mg of a
poly{vinylpyrrolidone) having a 40,000 average molecular weight, and 0 to 7.5 mg of a
tubricant, said push composition comprising 15 to 250 mg of a poly(alkyleoe oxide) of
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3,000,000 to 7,500,000 average molecutar weight, 0 fo 75 mg of an osmagent, 1 to 50 mg of 8
hydroxyalkyleellulose, 0 to 10 mg of ferric oxide, 0 to 10 mg of a lubricant, and 0 to 10 mg
of antioxidant; and a passageway in {he semipermeable walt for delivering the axycodonc or
pharmaceutically acceptable salt thereof from the dosage form, by imbibing fluid through the
scmipormeable wall into the dosage form causing the oxycodone or oxycodone salt
composition to become dispensable and the push composition to expand and push the
oxycodone or nxycodone salt composttion through the passageway, whereby through the
combined operations of the dosage form, the oxycodone or oxycodone salt is delivered at a
therapeuticelly effective dose at a rate controlled over a sustained period of time.

The dosage forms of the present invention mzy optionalty be coated with one ot more
coatings suitable for the regulation of release or for the protection of the formutation. In one
cmbodiment, coatings are provided to permit either pH-dependent or pH-independent release,
e.g.. when exposed to gastrointestinel (GI) fluid. When a pH-independent coating is desired,
the coating is designed to achieve opfimal release regardless of ph-changes in the
environmental fluid, ¢.g., the GI tract. Other preferred embodiments include a pH-dependent
coating that releases the oxycodone or pharmaceutically acceptable salt thereof in desired
ateas of the GI tract, e.g., the stomach or small intestine, such ﬂvr:_t an absorption profile is
provided which is capable of providing at least about twelve hours and preferably about
twenty-four hours or more of analgesia to a patient. It is also possible to formulate
compositions which release a poriion of the dose in one desired area of the Gl tract, e.g., the
stomach, and release the remainder of the dose in anather area of the (I tract, e.g., the small
intesting,

Formulations according to the invention that utilize pHI-dependent coatings may also
impart a repeat-nction effect whereby unprotected drmg is coated over an enteric coat and is
released in the stomach, whilc the remainder, being protected by the enteric coating, is
released further down the gastrointestinal fract. Coatings which are pH-dependent and may be
used in accordance with the present invention include a sustained release material such as,
¢.g, shellac, cellulose acetate phihalate (CAP), polyvinyl acetate phthalate (PVAP),
hydroxypropyl methylcellulose phthalate, and methacrylic acid ester copolymers, zein, and
the like. '

In certain embodiments of the present invention, an effective amount of oxycodone or
pharmacentically acceptable salt thereof in immediate rolcase form is included in the
formulation. The inunediate 1elease form of the oxycodone or oxycadone salt is included in
an amount. which is effective to reduce the time to maximum concentration of the oxycodone
i the blood (e.g.. plasma), such that the Tpy, is reduced. By including such an effective
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amount of immediate release oxycodone or axycodone salt in the wnit dose, the expericnce of
relatively higher levels of pain in patients may be reduced. In such embodiments, an effective
amount of the oxycedone of oxycodone sall in immediate release form may be coated onto
the tablet of the present imvention. For example, where the extended release oxycodone or
oxycodone salt from the formulation is due to a sustained relcuse coating, the immediate
release layer would be overcoated on top of the sustained relense coating. On the other hand,

* the immediate release layer may be coated onto the surface of tablets wherein the oxycodone

or oxycodone salt is incorporated in a sustained release matrix. One skilled in the mrt would
recognize still other alternative manaers of incorporating the immediate release oxycodone or
oxycodone sult portion into the formulation. Such altemnatives are deemed to be encompassed
Try the appended claims.

In yot further embodiments, the sustained relesse dosage forms of the present
invention in addition to oxycodone or oxycodone salt may further include a non-opioid drug
which may or may not act synergistically with the oxycodone or oxycodone salt. Such non-
opioid drugs would preferubly provide additional analgesia, and include, for example, aspirin;
acetaminophen; non-steroidel anti-inflammatory drugs (“NSAIDS™), ey, ibuprofen,
ketoprofen, etc.; N-methyl-D-aspartate (NMDA) receptor antagonists, e.g,, a morphinan such
as dextromethorphan or dextrorphan, or keternine; cyclooxygenase-II inhibitors (“COX-II
inhibitors™); and/or glycine receptor antagonists.

In certain embodiments of the present invention, the invention allows for the nse of
lower doses of oxycudone or oxycodone salt by virte of the inclesfon of an additional non-
opioid analgesic, such as an NSAID or a COX-2 inhibitor. By using lower amounts of either
or both drugs, the side effects associated with effective pain management in humans may be
reduced.

Suitable non-steroidal anti-inflammatory agents, include ibuprofen, diclofenac,
naproxen, benoxaprofen, fluwbiprofen, fenoprofen, flubufen, ketoprofen, indoprofen,
pitoprofen, carprofen, oxaprozin, pramoprofen, muaroprofen, trioxaprofen, suprofen,
aminoprofen, tiaprofenic acid, fluprofen, bucloxic acid, indomethacin, sulindac, tolmetin,
zomepirac, liopinac, zidometacin, acemetacin, fentiazac, clidanac, oxpinac, mefenamic acid,
meclofenamic acid. flufenamic acid, niflumic acid, tolfenamic scid, difturisel, flufenisal,
piroxicam, sudoxicam, isoxicam, pharmaceutically acceptable salts thercof, mixtures thereof,
and the like. Useful dasages of these drugs are well known to those skilled in the art.

N-methyl-D-agpartate (NMDA) receptor antagonists are well known in the arl, and
encompass, for example, morphinans such as dextromethorphan of dextrorphan, ketamine, ot
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pharmaceutically acceptable salts thereof. For purposes of the present invention, the ferm
“NMDA antagonist” is also deemed to encompass drugs that at least partiatly inbibit 2 major
intracellular consequence of NMDA-recopior activation, e.g a ganglioside such as GM; or
GT, 2 phenothiazine such as trifluoperazine or a naphthalenesulfonamide such as N-(6-
aminothexyl)-5-chloro-1-naphthalenesutfonantide. These drugs are stated to inhibit the
development of tolerance to and/or dependence on addictive drugs, 6.g., narcotic analgesics
such as morphine, codeine, etc. in U.S. Patent Nos. 5,321,012 and 5,556,828 (both to Mayer,
ot al.), and to treat chronic pain in U.S. Patent No. 5,502,058 (Mayer, et al.). The NMDA
anlagonist may be included alone, or in combination with & local anesthetic such as lidocaine,
as described in these Mayer, et al, patents.

The treatment of chronic pain via the use of glycine receptor auntagonists and the
identification of such drugs is described in U.S. Patent No. 5,514,680 (Weber, et al.).

COX-2 inhibitors have been reported in the art and many chemical structures are
known to produce iphibition of cyclooxygenase-2, COX-2 inhibitors are described, for
example, in U.S. Patent Nos. 5,616,601, 5604.260; $5,593,994; 5,550,142; S,536,752;
5,521,213; 5,475,995, 5,639,780; 5,604,253; 5,552.422; 5,510,368; 5,436,265; 5,409,944
and 5,130,311, Certain preferred COX-2 inhibitors include celecoxib (SC-58635), DUP-697,
flogulide (CGP-28238), meloxicar, 6-methoxy-2 naphthylacetic acid (6-MNA), MK-966
(also known as Vioxx), nabumetone (prodrug for 6-MNA), nimesulide, NS-398, SC-5766,
SC-58215, T-614; or combinations thereof. Dosage levels of COX-2 inhibitor on the order of
from about 0.005 wmy to aboat 140 mp per kilogram of body weight per day arc
therapeutically effective in combination with oxycodone ot exycodone salt. Alternatively,
about 0.25 mg to about 7 g per patient per day of a COX-2 inhibitor is administered in
combination with oxycodone or oxycodone salt.

In yet further embodiments, a non-opioid drug can be included which provides
desired etfect other than analgesia, e.g., antitussive, expectorant, decongestant, antihistamine
drugs, local ancsthetics, and the like. ’

The additional (non-opioid) therapeutically active agent may be included in sustained
release form or in immediate release form. The additional drug may be incorporated into the
sustained release matrix along with the oxycodone or oxycodone salt, may be incorporated as
a powder, granulation, etc. into the dosage form, or may be incorporated as a separated
sustained release layer or inmediate release layer.
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The sustained-release oral solid dosage forms of the present invention may be opioid-
sparing. It is possible that the sustained-release oral solid dosage forms of the present
invention may be dosed at 2 substantially lower daily dosage in contparison to conventional
immediate-releasc products, with no significant difference in anmalpesic officacy. At
comparable daily dosages, greater efficacy may result with the use of sustained-releasc oral
solid dosage forms of the present invention in comparison to conventional immediate-release

products.
The present invention will now be more fully described with reference to the
accompanying examples. It should be understood, however, that the following description is

illustrative only and should niot be taken in any way as a testriction on the generality of the
invention specified above.
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Example 1
Oxycodone sustained release matrix tablets are produced with the fomula set forth in
Table 1 below:

Tablei
Ingrediens o Amthunit | | Amt/batch
T _(mg) . (grem)

Oxycodone HCI 30.0 150.0
Spray Dried Lactose 50.0 250.0
Povidone 8.0 40.0
Eudragit RS30D (Solids) 50.0 2500
Tracetin 6.0 30.0
Stearyl Alcohol 70.0 150.0
Tale 4.0 20.0
Magnesium Stoarate 20 10.0
Opadry Red YS1-15597-A 10.0 50.0
Purified Water * *
Total 230.0 1150.0

*Used for processing and remains in product as residual moisture only.

According to the following procedure:

1. Granulation: Spray the Eudragit/Triacetin dispersion onto the Oxycodone HCI,
Spray Dried Lactose and Povidone using 2 fluid bed granulator.

2. Milling: Discharge the granulation and pass through a mill with approximately
1 mm openings (18 mesh screen).

3. Wasing: Melt the stearyl alcohol at about 50 degrees C and add fo the milled
granulation using a high shear mixer. Allow to cool to room temperature on
trays or a fluid bed.

4. Milling: Pass the cooled gramulation through a mill with an approximately 18
mesh screen.

5. Lubrication: Lubricate the granulation with tale snd magnesinm stearate using
a mixer,

6. Compression: Compress the granalation into tablets using a Kilian® Tablet
press. .

7. Film Coating: Apply an aqueous film coat to the tablets using a rotary pan,
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Example 2

Ozxycodone sustained rcleasc osmotic tablets arc produced with the formula set forth
m Table 2 helow:

TABLE2
\Ingredient - Ant/unit (ig)
Drug Luyer:
QOxycodone FHCH 35.20
Polycthylene oxido 130.24
Povidone 8.8
Magnesium Siearate 1.76
Displacement Layer:
Polyethylene oxide 85.96
Sodium chloride 40.50
Hydroxypropylmethiyleelinlose 6.75
Femric Oxide 135
Magnesium Stearate 0.34
BHT 0.10
Semipermeable Wall:
Cellulose acetate 38.6

‘The dosage form having the above formulation is prepared according to the following
procedure:

First, 175 g of oxycodone hydrochloride, 647.5 g of poly(ethylene oxide) possessing a
200,000 average molecular weight, and 43.75 g of poly(vinylpyrrolidone) having. u 40,000
average molecular weight is added to a mixer and mixed for 10 minutes. Then, 331 g of
denatured anhydrous alcohol is added to the blended materials with continuous mixing for 10
minutes. Then, the wet granulation is passed through a 20 mesh scieen, allowed to dry at
roont temperature for 20 hours, and then passed through a 16 mesh screen. Next, the
granulation is fransferred to the mixer, mixed and lubricated with 8.75 g of maguesium
stearate.

Then, the displacement or push composition for pushing the oxycodone HCI
composition from the dosage form is prepared as follows: first 3910 g of
bydroxypropylmethylcellnlose possessing an 11,200 average molecular weight is dissolved in
45,339 g of water. Then, 101 g of butylated hydroxytoluene is dissolved in 650 g of
denatured anhydrous alcohol. Next, 2.5 kg of the hydroxypropylmethyleellulose uqueons
solution is added with continuous mixing to the butylated hydroxytoluene alcohol solution.
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‘Then, binder solution preparation is completed by adding with continuous mixing the
remaining hydroxypropylmethyloeliulose aqueous solution 1o the butylated hydroxytoluene
alcohol solution.

Next, 36,000 g of sodium chloride is sized using 2 Quadro Comil® mill equipped
with 2 21 mesh screen. Then, 1200 g of ferric oxide is passed through a 40 mesh screen.
Then, the screened matsrials, 76,400 g of pharmaccutically accoptable polylethylene oxide)
possessing & 7,500,000 average molecular weight, 2500 g of hydroxypropylmethylecllufose
having & 11,200 average molecular weight are added to a Glat® Tluid Bed Granulation’s
bowl. The bowl is aitached to the granulator and the gramulation process is initiated for
effecting granulation. Next, the dry powders are air suspended and mixed for 10 minntcs,
Then, the binder solution is sprayed from 3 nozzles onto the powder. The granulating is
monitored during the process as follows: total sohttion spray rate of 800 g/min; inlet
temperature 43°C and air flow 4300 m*/hr. At the end of solution spraying, 45,033 g, the
resultant coated gmnulatcci particles are subjected fo a drying process for 35 minutes,

The coated granules are sized using a Quadro Comil® mill with an 8 mesh screen.
The granulation is transferred to a Tote® Tumbler, mixed and lubricated with 281.7 g of
magnesium stearate.

Nexi, the drug composition comprising the oxycedone hydrochloride and the push
composition are compressed info bilayer tablets on a Kilian® Tablet press. First, 176 mg of
the oxycodane hydrachlotide composition is added to the die cavity and precompressed, then,
135 mg of the push composition is added and the layers are pregsed under a pressure head of
3 metric tons into an 11/32 inch (0.873 cm) diameter contacting layer arrangement.

The bilayered arrangements are coated with a semipermeable wall, The wall forming
composition comprises 100% cellulose acetate having & 39.8% acetyl content. The wall-
forming composition is dissolved in acetone:water (95:5 wi:wt) cosolvent to make 2 4% solid
solution. The wall-forning composition is sprayed onto and around the bilayers in a 24 inch
(60 cm) Vector® Hi-Coater. Next, one 20 mil (0.508 mm) exit passageway is drilled through
the semipermeable wall to connect the drug oxycodone layer with the exterior of lhe dosage
form. The residual solvent is removed by drying for 72 hours at 45°C and 45% humidity,
Next, the osmotic dosage systems are dried. for 4 hours at 45°C to remove excess moisture.
The dosage forms produced by this manufacture compriscs 35.20 mg of oxycodone HCI,
130.24 mg of poly(ethylene oxide) of 200,000 average ‘molecular weight, 8.80 mg of
poly(vinylpyrrolidone) of 40,000 average molecular weight, and 1.76 mg of magnesium
stearate. The push composition comprises 85.96 mg of poly(ethylene oxide) of 7,500,000
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average molocular  weight, 40.50 mg of sodium chloride, 675 mg of
hydroxypropylinethylcellulose, 1.35 mg of red ferric oxide, 0.34 ing of magnesium slearats,
and 0.10 mg of butylated hydroxytolucne. The semipermeable wall comprises 38.6 mg of
cellulose acetate comprising a 39.8% acetyl content. The dosage form comprises onc
passageway, 20 mil (0.508 mm).

EX LE3

Oxycodone sustained release osmotic tablets are produced with the formula set forth
in Table 3 below:

Ingredient . - - . J..- " Percentdge.- -

Drug Layer: Percentage-of Diug Layer

Oxycodone HCL. 28.8

Polycthylene oxide 642

Povidone [

Maguesium Stearale 1

Displacement Layer: Percentage of Displacement
Layer

Polyeihylene oxide 63.675

Sodium chloride 30

Hydroxypropylmethylcellulose 5

Ferric Oxide 1

Magnesium Stesrate 025

BHT 0.075

Semipermeable Wall: Percentage of

Semipermeable Wall
Cellulose acctate 95
Polyethylene plycol 5

The dosage form having the above formulation is prepared according to the following

procedure:

First, 1728 g of oxycodone HCI, 3852 g of poly(ethylene oxide) possessing a 200,000
average molecular weight, and 360 g of poly(viny! pyrrolidone) having an average molecular
weight of 40,000 are added to a planetary mixing bawl. Next, the dry materials are mixed for
ten minutes. Then, 1616 g of denatured anhydrous ethyl alcobol is slowly added fo the
blended materials with contimous mixing for 15 mimites. Next, the freshly propared wet
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gramulation is passed through a 20 mesh screen, allowed to dry at room tomperaturc for 20.5
hours, and passed through a 16 mesh screen. Next, the granulation is transferred to o
planetary mixer, mixed and lubricated with 59.8 g of magnesium stearate,

Next, a push composition is prepared as follows: first, a binder solution is prepared by
dissolving 3910 g of hydroxypropylmethylcellulose possessing an average molecular woight
0f 11,200 in 45,339 g of water. Next, 101 g of butylated hydroxytoluene is dissolved in 650 g
of denatured unhydrous alcohol. Approximately 2.5 kg of the lydroxypropyl-
mothyleeltulose/water solution is added to the hutylated hydroxytoluene/alcohol solution with
continuous mixing, Next, the binder solution preparation is completed by adding the
remaining hydroxypropyl-meihylcellulose/water solution to the butylated hydxoxyl—'

toluene/alcohol solution, again with continuous mixing,

Next, 36,600 g of sodium chloride is sized using a Quadro Comil® mill, used to
teduce the particle sizc of the sodium chloride, A fluid air mill is another mill used to size
materials with a 21 mesh screen, Next, 1200 g of ferric oxide is passed through a 40 mesh
screen. Then, all the screencd materials, 76,400 g of phanmaceutically acceptable
poly(ethylene oxide) comprising a 7,000,000 average molecular weight, 2520 g of
hydroxypropyimethylcellulose comprising an average molecular weight of 11,200 is added to
a Glatt Fluid Bed Granulator bowl. The bowl is attached to the granulator and the granulation
process is initiated for effecting gramulation. Next, the dry powders are air suspended and
mixed for 10 minutes. Then, the binder solution is sprayed from 3 nozzles omto the powder.

While spraying the binder solution, the filter bags ate shaken for 10 seconds every 1.5
minutes to imglue any possible powder deposits. At the end of the solution spraying, 45,033 g
of the resuliant coated granulated particles arc subjected to a drying process for 35 minutes.
The machine is turned off, and the coated granulos arc removed from the granulator. The
coated granules are sized using a Quadro Comil with an 8 mesh screen. The granulation is
transferred to Tote Tumbler, mixed and lubricated with 281.7 g of magnesium stearate.
Please review second sentence and clarify. '

Next, the oxycodone HCI drug composition and the push composition are compressed
into bilayer tablets on the Kilian® Tablet Press. First, 434 mg of the oxycodone HCl

composition is added to the die cavity and pre-compressed, then, 260 mg of fhe push
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composition is added and the layers arc pressod under a pressurc head of approximately 3
" metric tons into a 0.700" (1.78 om) x 0.375" (0.95 cm) oval conlacting laycred arrangement.

The bilayered acrungement is coated will a semi-penmeable wall, The wall formiag
composition comprises 95% ccllulose acctate having 2 39.8% acety! comtent, and 5%
polyethylene glycol having a moleculer weight of 3350. The wall-forming composition is
dissolved in an acetone:water (95:5 wi:wi) cosolvent to make a 4% solids solution. The wall-

forming composilion is sprayed onio and around the bilayers in a 24" Vector Hi® Coater.

Next, two 30 mil (0.762 mm) exit passageways are drilled through the semi-
permeable wall to connect the drug layer with the exterior of the dosage systen. The residual
solvent is removed by drying for 48 hours at 50°C and 50% bumidity. Next, the osmotic
dosage forms are dried for 4 hours at 50°C to remove excess moisture, The dosage form
produced by this manufacture provides 28.8% oxycadone HC, 64.2% poly(ethylene oxide)
possessing a 200,000 average niolecular weight, 6% poly(vinyl pyrrolidone) posscssing &
40,000 average molecular weight, and 1% mognesivm stearate. The push co;nposition
comprises 63.675% poly(ethylene oxide) comprising a 7,000,000 average molecular weight,
30% sodium chlonide, 5% hydroxypropyhnethylcellulose comprising a 11,200 average
molecular weight, 1% ferric axide, 0.075% butylated hydroxytohicne, and 0.25% magnesium
stearate. The semipermeable wall comprises 95 wi % cellulose acetate comprising a 39.8%
acety] content, and 5.0 wt % polycthylene glycol compuising a 3350 average molecular
weight. The dosage form comprises two passagewsys, 30 mils (0.762 mm), und has an

oxycodone hydrochloride mean release rate of about 5 mg/hr.

The dosage form in further embodiments can comprise 65 wt % to 100 wt % of a
cellulose polymer which polymer comprises a member selected from the group consisting of
a cellulose ester, cellulase diester, caflulose triester, cellulose ether, cellulose ester-ether,
cellulose acylate, cellalose diacylate, cellulose triacetate, cellulose acctate butyrate, and the
like. The wall can also comprise from 0 wt % to 40 wt % of a cellulose ether member
selected © from  the  group  consisting of  hydroxypropylcellulose  and
hydroxypropylmethylceliulose and from 0 wt % to 20 wi % of polyethylens glycol. The total
amount of all components comprising the wall is equal to 100 wi %. Scmipermeable
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polymers useful for manufacturing wall of the dosage form are disclosed in .S, Patent Nos.
3,845,770; 3,916,899; 4,008,719; 4,036,228; and 4,111,201.

The wall in other preferred processes comprises the selectively permeable cellulose
ether, ethyl cellulose. The othyl cellulose comprises an ethoxy group with a degres of
substifution, of about 1.4 io 3, equivalent to 40% to 50% ﬁlhuxy content, and 2 viscosity
range of 7 to 100 centipoise, or higher. More specifically, the wall comprises 45 wt % to 80
wt % cthyl ccllutose, from 5 wt % to 30 wt % hydroxypropylcellulose, and from 5 wt % to 30
wt % polyethylene glycol, with the total weight percent of all components comprising the
wall equal to 100 wt %. In another embodiment the wall comprises 45 wi % to 80 wt % of
cthyleellulose, from 5 wt % to 30 wt % hydroxypropylcellutose, from 2 wt % to 20 wt % of

polyvinyl pyrrolidons, with the total amount of all components comprising the wall equal to
100 wt %.

EXAMPLE 4
Oxycodone L0 mg sustained release capsules were prepared with the formula set forth
in Table 4 below:

Table 4
Ingredient - - - Amtunit
Oxycodone HC] 10.0
Stcaric Acid 825
Stearic Alcohol 24.75
Budragit RSPO 77
Total 120

‘The fonmulation above was prepared according to the following procedure:

1. Pass the stearyl alcohol flakes through an impact mill.

2. Blend the Oxycodone HCI, stearc acid, stearyl alcohol aud the Eudragit
RSPO in a suitable blender/mixer.

3. Continuously feed the blended material into a twin screw extruder at elevated
temperatures, and collect the resultant strands on a conveyor.

4, Allow the strands to cool on the conveyor,

5. Cut the strands into 1 mm pellets using a pelletizer.

6. Screen the pelicts for fines and oversized pellets w en accaptable Tange of
about 0.8 - 1.4 mm in siza.

7. Fill into capsules with a fill weight of 120 mg/capsule (fill into size 2
capsules).
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The pellets were then tested for dissolution using the following procedure:

Fiber optic UV dissolution using USP apparatus 1 (basket) at 100 fpm in 960 mi
siraulated gastric fluid (SGF) and in 900 ml simolated intestinel fluid (SIF)

menitoring at 282 nm.,

The dissolution parameters arc set forth in Table 4A helow:

Table 4A
Tinie.., % Dissolvedrin | % Dissolved in
(hour) | SGF ANRE ' P
i 15 10
2 2 15
4 32 22
3 44 29
12 53 34
18 62 40
24 66 44
Exampled .
Oxycodone 160 mg sustained release capsules were prepared with the formula set
forth in Table 5 below:
Table 5
Ingredient B CAmthmit
o . Coafmg)

Oxycodone HCLL 160

Stearic Acid © 80

Stearyl Alcohol 20

Eudragit RSPO 140

Toial 400

The formulation above was prepared according to the following procedure:

. Pass the stearyl alcohol flakes through an impact mill,
2.

Blend the Oxycodone HC, stearic acid, stearyl alcohol and the Budragit RSPO in &

suitable tender/mixer,

3. Continuously feed the blended material into a twin screw exiruder at elevated

temperatures and collect the resultant strands on a conveyor.
4, Allow the strands to cool on the conveyor.
5. Cut the strands into { mm pellets using a pelletizer.

6. Screen the pellets for fines and oversized pellets to an acccmablé range of about 0.8 -

1.4 mn in size,
7. Fill into capsules with g fill weight of 400 mg/capsule (il into size 00 capsules).
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DISSOLUTION METHOD:
The pellets were then tested for dissolution using the following procedure:
Fiber optic UV dissolution using USP apparatws 1 (basket) at 100 rpm in 900 ml
gsr;u:fd gastric fluid (SGF) and in 900 ml simulated intestioal fluid {(SIF) monitoring at

The dissolution parameters for the above formulation ate set forth in Table 5A below:
Please ensure Table SA does not have error message.

Table SA
Time A % Dissokved in | % Dissolved in
‘(hour) : . .. SGF ' SIF
1 32 20
2 47 28
4 66 42
8 86 60
12 93 70
18 95 77
24 95 80

Many other variations of the present invention will be apparent to those skilled in the
art and are meant to be within the scope of the claims appended hereto,
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The Claims Defining the Invention are as Follows

L

bl

A sustained-release oral dosage form for once-a-day administration comprising;

a pharmaceutically acceptable matrix comprising an analgesically effective amount
of oxycodone or a pharmaceutically acceptable salt thereof and a sustained release
material, said dosage form providing an analgesic effect for at least about 24 hours
after oral administration at steady state to human patients; and said dosage form
providing a mean Cao/Crnax Oxycodone ratio of 0.6 to 1.0 afier steady state oral

- administration to said patients.

The dosage form of claim 1, which provides a mean Tyay of oxycodone at about 2 to

about 17 hours after administration at steady state to said patients,

. The dosage form of claim I, which provides a mean Ty of oxycodone at about 8 to

ahout 16 hours after administration at steady state to said patients.

. The dosage form of claim 1, wherein the matrix is substantialiy homogencous.

. The dosage form of claim 1, wherein said matrix is contained within a gelatine

capsule.

The dosage form of claim 1, wherein said matrix is formulated into a tablet.

. The dosage form of claim 1, which provides a mean Tpy at about 12 to about 16

hours after administration at steady state to said patients.

. The dosage form of claim 1, wherein said oxycodone or pharmaceutically acceptable

salt thereof is an amount from about 5 to about 640 mg.

. The dosage form of claim 1, wherein said pharmaceutically acceptable salt of

oxycodone is oxycodone hydrochloride.
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10.The dosage form claim 1, which provides a mean Cay/Cogy atio of 0.7 to 0.99 afler
administration at steady state to said patients.

11.The dosage form of claim 1, which provides a mean Css/Cpyy ratio of 0.8 o 0.95 after
administration at steady state to said patients.

§ 12.The dosage form of claim 1, which provides an in-vitro relcase rate, of oxycodone or
a pharmaccntically acceptable salt theteof, when measured by the USP Basket Method
at 100 rpm in 900 ml agueous buffer at a pH of between .1 6 and 7.2 at 37°C of from
0% to about 40% at 1 hour, from about 8% to about 70% at 4 hours, from about 20%
to about 80% at 8 hours, from about 30% to about 95% at 12 hours, from about 35%

10 to about 95% at 18 hrs, and greater than aboui 50% at 24 hours,

13.A method of treating pain in paticnts comprising:

Orally administering to human patients on a once a day basis, a sustained release

dosage form comprising a pharmaceutically acceptable matrix comprising oxycodone

or a pharmaccutically acceptable salt thereof and a sustained release material, to

15 provide an analgesic effect for at least about 24 hours and a mean Cpy/Cou
, oxycodone ratic of 0.6 to 1.0 after administration at steady state to said patients.

14.The method of claim 13 which provides 2 mean Ty, of 0xycodone at about 2 to about
17 hours after administration at steady state to said patients,

15.The method of claim [3 which provides a mean Ty of oxycodone at about 8 to about
20 16 hours after administration at steady state to said patients.

16.The method of claim 13, which provides a mean Co/Ciny ratio of 0.7 to 0.99 after
administration at steady state to said patients.

17.The method of claim 13, which provides'a mean Cau/Co, ratio of 0.3 to 0.95 after
administration at steady state to said patients.
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18.The method of claim 13, wherein said dosage form provides an in-vitro rejease rate, of

oxycodone or a pharmaceutically acceptable salt thereof, when measured by the USP

Basket Method at 100 rpm in 900 ml aqucous buffer at a pH of between 1.6 and 7.2 at

37°C of from 0% to about 40% at 1 hour, from about 8% to about 70% at 4 hours,

5 from about 20% to about 80% at 8 hours, from about 30% to about 95% as 12 hours,
from about 35% to about 95% at 18 hrs, and greater than about 50% at 24 hours.

19.A sustained release oral dosage form comprising:
(a) abilayer core comprising:

(i) a drug layer comprising an analgesically effective amount of oxycodone or a
10 pharmaceutically acceptable salt thereof, and

(ii) a displacement layer comprising an osmopolymer; and

®

~

a semipermesble wall surrounding the bilayer core having a passageway disposed
therein for the release of said oxycodone or pharmaceutically acceptable salt

thereof}

15 said dosage form providing an analgesic effect for at least about 24 hours after
steady state oral administration to human patients; and

said dosage form providing a mean Cy/Crax 0xycodone ratio of 0.6 to 1.0 after
oral administration at steady state to said patients.

20.The dosage form of claim 19, which provides a mean Ty, of oxycodone in about 2 to
20 about 17 hours after administration at steady state to said patients.

21.The dosage form of claim 19, which provides a mean Ty, of oxycodone in sbout 8 to

about 16 hours after administration at steady state to said patients.

22.The dosage form of claim 19, wherein said displacement layer further comprises an

osmagent.
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23.The dosage fonn of claim 22, wherein said osmagent is selected from the group
consisting of osmotic salts and osmotic carbohydrates.

24.The dosage form of claim 19, whercin said pharmaceutically acceptable salt of
oxycodone is oxycodone hydrochloride. '

25.The dosage form of claim 19, wherein said oxycodone or pharmaceutically acceptable
salt thereof is in an amount of from about $ to about 640 mg.

26.The dosage form of claim 19, which provides a mean Ty, of oxycodone which occurs
at about 12 to aboul 16 hours after administration at steady state to said patients.

27.The dosage form of claim 19, which provides a mean Cyo/Cx ratio of 0.7 1o 0.99
after administration at steady state {o said patients.

28.The dosage form of claim 19, which provides a mean Cpy/Crc ratio of 0.8 w 0.95
afler administration at steady state to said paticnts.

29.The dosage form of claim 19, which provides an in-vitro release rate, of oxycodone or
a pharmacentically acceptable sait thereof, when measured by the USP Basket Method
at 100 rpm in 900 m! aqueous buffer at a pH of between 1.6 and 7.2 at 37°C of from
0% to about 40% at 1 hour, from about 8% to about 70% at 4 hours, from about 20%
to about 80% at 8 hours, from about 30% to about 95% at 12 hours, from about 35%
to about 95% at 18 hours, and greater than about 50% at 24 hours.

30.A method of treating pain in patients comprising:

orally administering to human patients a sustained release oral dosage form

comprising
() & bilayer core comprising:

(i) adrug layer comprising an analgesically effective amount of oxycodone or a
‘ pharmaceutically acceptable salt thereof; and
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(i) a displacement layer comprising an osmopolymer; and

(b) a semiperméable wall surrounding the bilayer core having a passageway disposed
therein for the release of said oxycodone or pharmaceutically acceptable salt

thereof;

to provide an analgesic effect at least about 24 hours after oral administration at

steady state to human patients; and

to provide a mean Cpe/Cprax 0xycodone ratio of 0.6 to 1.0 afier oral administration

at steady state to said patients,

31.The method of claim 30, which provides a mean Ty, of oxycodone at about 2 to
about 17 hours afler administration at steady state to said patients.

32.The method of claim 30, which provides a mean Ty of oxycodone at about 8 to
about 16 hours after administration at steady state to said patients.

33.The method of claim 30, which provides a Wy, of the oxycodone of between 4 and 24
holirs after administration at steady state to said patients.

34 The method of claim 33, which provides a Wy of the oxycodone of at least 12 hours
after administration at steady state to said patients.

35.The method of claim 30, which provides a mean Co/Coax ratio of 0.7 to 0.99 after

administration at steady state to said patients.

" 36.The method of claim 30, which provides a mean Cpy/Crryy ratio of 0.8 to 0.95 after

administration at steady state to said patients.

37.The method of claim 30, whercin said dosage form provides an in-vitro release rate of
oxycodoné or a pharmaceutically acceptable salt thereof, when measured by the USP
Basket Method at 100 1pm in 900 m1 aqueous buffer at a pH of between 1.6 and 7.2 at
37°C of from 0% to about 40% at | hour, from about 8% to about 70% at 4 hours,

40

Jo



10

16

20

from about 20% to about 8§0% at 8 hours, from about 30% to about 95% at 12 hours,
from about 35% to about 95% at 18 hrs, and greater than about 50% at 24 hours.

38.A sustained-release oral dosage form for once-a-day administration comprising:

a plurality of pharmaceutically acceptable matrices comprising an analgesically

effective amount of oxycodone or a salt thereof and a sustained release material,

said dosage form providing an analgesic effect for at least about 24 hours afier oral

"administration at steady state to human patients; and

said dosage form providing a mean Cp/Crax 0xycodone ratio of 0.6 to 1.0 after oral
administration at steady state to said patients.

39.The dosage form of claim 38, which provides a mean Ty of oxycodone at about 2 to

about 17 hours after administration at steady state to said patients.

40.The dosage form of claim 38, which provides a mean Ty of 0xycodone at about § to

about 16 hours after administration at sieady state to said paticnts.

41.The dosage form of claim 38, wherein said plurality of matrices is contained within a

gelatin capsule.

42.The dosage form of claim 38, wherein said plurality of matrices is formulated into 2
tablet.

43.The dosage form of claim 38, which provides 2 mean Tma at about 12 to about 16
hours after administration at steady state to said patients.

44 The dosage form of claim 38, wherein said oxycodone or pharmaceutically acceptable

salt thereof is an amount from about 5 to about 640 mg.

45.The dosage form of claim 38, wherein said pharmaceutically acceptable salt of

oxycodone is oxycodone hydrochloride.
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46.The dosage form of claim 38, which provides a mean Coy/Cogx ratio of 0.7 to 0.99
after administration at steady state to said patients.

47.The dosage form of claim 38, which provides 2 mean Cy/Cppx  ratio of 0.8 to 0.95
after administration at steady state to said patients.

§  48.The dosage form of claim 38, which provides an in-vitro release rate, of oxycodone or
a pharmaccutically acceptable salt thereof, when measured by the USP Basket Method
at 100 rpm in 900 ml aqueous buffer at a pH of between 1.6 and 7.2 at 37°C of from
0% to about 40% at 1 hour, from about 8% to about 70% at 4 hours, from about 20%
to about 80% at 8 hours, from about 30% to about 95% at 12 hours, from about 35%

10 to.about 95% at 18 hrs, and greater than about 50% at 24 hours.

49.A method of treating pain in a patient comprising:
orally administering to a patient on a once-a-day basis a sustained release dosage
form comprising a plurality of sustained release matrices comprising oxycodone or a

pharmaceutically acceptable salt thercof and a sustained relcase material,

15 to provide an analgesic effect for at feast about 24 hours after oral administration at
steady state to humen patients; and

to provide a mean Cpy/Cpy, oxycodone ratio of 0.6 to 1.0 after oral administration at
steady state to said patients.

50.The method of claim 49, which provides a mean Ty of oxycodone at about 2 to
20 gbout 17 hours after administration at steady state to said patients.

51.The method of claim 49, which provides a mean Tpay of oxycodone at about 8 to
about 16 hours after administration at steady statc to said patients.

52.The method of claim 49, which provides a mean Cyo/Cpyy ratio of 0.7 to 0.99 after
administration at steady state to said patients.
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53.The method of claim 49, which provides a mean Cp/Cpyy Tati0 0f 0.8 t0 0.95 after
administration at steady state to said patients.

54.The method of claim 49, wherein said dosage form provides an iri-vitro release rate of
oxycodone or & pharmaceutically acceptable salt thereof, when measured by the USP
Basket Method at 100 rpm in 900 mi aqueous buffer at a pH of between 1.6 and 7.2 at
37°C of from 0% to about 40% at 1 hour, from about 8% to about 70% at 4 hours,
from about 20% to about 80% at 8 hours, from about 30% to about 95% at 12 hours,
from abont 35% to about 95% at 18 hrs, and greater than about 50% at 24 hours.

55.A sustained-release oral dosage form for once-a-day administration comprising:

a pharmaceutically acceptable matrix comprising an analgesically cffective amount of
oxycodone or a pharmaceutically acceptable salt thereof and a sustained release
maerial,

said dosage form providing an analgesic effect for at least about 24 hours after oral
administration at steady state to human patients; and

said dosage form providing a mean Cye/Cuas 0Xycodone ratio of 0.6 t0 1.0 and a Trg
of oxycodone at greater than 6 1o about 17 hours after oral administration at steady

state to said patients.
56.A sustained-release oral dosage form for once-a-day administration comprising:

a pharmaceutically acceptable matrix comprising an analgesicaily effective amount of
oxycodone or a pharmaceutically acceptable salt thereof and a sustained release

material,

said dosage form providing an analgesic effect for at least about 24 hours after oral

administration at steady state to human paticnts; and

said dosage form providing 2 mean Cpy/Cpnyy 0Xycodone ratio of 0.7 to 1.0 after oral
administration at steady state to said patients.
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57.A sustained-release oral dosage form for once-a-day administration comprising:

a plurality of pharmaceutically acceptable matriccs comprising an analgesically
effective amount of oxycodone or a pharmaceuticaily acceptable salt thereof and a

sustained release material,

5 said dosage form providing an analgesic effect for at least about 24 hours after oral

administration at steady state to human patients; and

said dosage form providing a mean Cy/Crax 0xycodone ratio of 0.6 to 1.0 and Tr
of oxycodone at greater than 6 to about 17 hours after oral administration at steady
state to said patients.

10 58.A sustained-release oral dosage form for once-a-day administration comptising:

a plurality of pharmaceutically acceptable matrices comprising an analgesically
effective amount of oxycodone or a pharmaceutically acceptable salt thereof and a

sustained release material,

said dosage form providing an analgesic effect for at Jeast about 24 hours after oral

15 administration at stcady state to human patients; and

said dosage form providing a mean C24/Crux 0xycodone ratio of 0,7 to 1.0 afler oral

adininistration at steady state to said patients.

59.The use of a sustained release dosage form comprising a pharmaceutically acceptable

matrix comprising oxycodone or a pharmaceutically acceptable salt thercof and a

20 sustained release material in the production of an analgesic preparation for oral

administration to human patients on a once a day basis, to provide an analgesic effect

for at least about 24 hours and a mean Ca/Cpnc  OXycodone ratio of 0.6 to 1.0 after
administration at steady statc to said paticnts.

60.The use of a sustained release oral dosage form comprising: !

-4p-
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(a) abilayer core comprising:

(i) adrug layer comprising an analgesically effective amount of oxycodene or a
pharmaceutically acceptable salt thereof: and

(i) a displacement layer comprising an osmopolymer; and

(b) a semipermeable wall surrounding the bilayer core having a passageway disposed
therein for the release of said oxycodone or pharmaceutically acceptable salt
thereof; '

in the production of an analgesic preparation for oral administration to human

patients to provide an analgesic effect at least about 24 hours after oral administration

at steady state to human patients; and to provide a mean Co/Corne 0Xycodone ratio of

0.6 to 1.0 after administration at steady state to said patients.

. The use of a sustained release dosage form comprising a plurality of sustained release

matrices comprising oxycodone or 2 pharmaceutically acceptable salt thereof and a
sustained release material, in the production of an amalgesic preparation for oral
administeation to a patient on 2 once-a-day basis, 1o provide an analgesic effect for at
least 24 hours afier oral administration at steady state to human patients; and fo
provide a mean Cy/Cumyy 0Xycodone ratio of 0.6 to 1.0 after oral adminislxaﬁoh at
stcady state to said patients.

Dated this THIRTIETH day of OCTOBER 2003.

Euro-Celtigue, S.A.

Applicant
Wray & Associates
Perth, Western Australia
Patent Attorneys for the Applicant
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

DIRECCION DE NUEVAS CREACIONES

Radicacion No. 03 97527
Clasificacion Internacional (IPC): A 61 K 31/485

Co

ncepto Técnico No. 1291

Patente de Invencion |I] Patente de Modelo de Utilidad [ ]

Via Nacional ]
Via PCT (fase nacional) [+]  Capll [«] Cap.ll []
No. Sol. Internacional PCT/US02/14024

Y Fecha de Presentacién Internal.  02/05/2002

Como resultado del examen definitivo, realizado con fundamento en el articulo 48 de
la Decision 486 de la Comisidon de la Comunidad Andina, se le comunica:

1.

1.1.

1.2.

1.3.

14

"
s 2.

Documentos estudiados

Descripcion: Folios 51 — 136
Reivindicaciones:  Folios 513 — 517/__‘(
Rta Solicitante: Folios 500 - 512
. Prioridad: Presentada en Estados Unidos el 02.05.01, bajo el
numero 60/288211.
Objeto de la invencion

¢ Titulo de la solicitud: “Formulaciones de oxicodona para tomar una sola vez al
dia”.

Segun las reivindicaciones 1-15 se refiere a se refiere a una forma de dosis oral
de liberacion sostenida para aplicacion una vez al dia que comprende una matriz
que comprende oxicodona y un material de liberacion sostenida.

El problema planteado en esta solicitud es la necesidad de composiciones de
oxicodona que sean efectivas durante todo un dia. ,

Para solucionar este problema técnico la solicitud en estudio proporciona las
composiciones de la presente solicitud que presentan alivio del dolor de al menos
24 horas.

 Clasificacion Internacional de Patentes A 61 K 31/485
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3. Determinacion del Estado de la Técnica

Considerando que la fecha de presentacién de la primera solicitud de patente de la
cual se reivindica prioridad es 02.05.01, se buscaron documentos del estado de la
técnica relacionados, con fecha de publicacién anterior a esta.

N° Documento Titulo Feqha de
L ‘ ‘ Publicacion
D1 WO 9514460 Formulaciones de opioides para 01.06.95

el tratamiento del dolor”
* “Composicion y forma de
D4 WO 9733566 dosificacién que comprende un 18.09.94
antagonista opioide”

4. Analisis de patentabilidad (articulo 14 D486)

4.1. Nivel inventivo (articulo 18 D486)

- La publicacion WO 9514460 se relaciona con formulaciones de
opioides para el tratamiento del dolor que son aplicadas de forma oral
una vez al dia, tales composiciones comprenden

»= 5-400 mg de Oxicodona

» Un material retardante como un polimero acrilico, ungderivado
de celulosa, aceites hidrogenados (pcﬁ [ }/\y A o
v. . - \).\\/CM.‘ :' !
s |aformulacion comprende una pluralidad de sustratos para ser
usada en tabletas o capsulas ,

« Ademas se dice que la composicién puede actuar hasta por un
dia dependiendo del tipo de polimero usado

La diferencia con las composiciones de la presente solicitud es que las
matrices son obtenidas por extrusion

- La publicacion WO 9733566 se relaciona con formulaciones de
opioides para el tratamiento del dolor que son aplicadas de forma oral
una vez al dia, tales composiciones comprenden

» Un nucleo bicapa que comprende:

e Una primera capa de un analgésico opioide como la
oxicodona en cantidad de 0.1-750 mg

e Una capa de dezplazamiento en contacto con la primer
capa

= Una pared semipermeable con una salida para que el
analgésico sea liberado

Se dice que la segunda capa del ntcleo puede comprender un osmoagente.
La unica diferencia—con-las com))osiciones de la presente solicitud es la
ausencia del antagonista opioide/ /




I/

610
Teniendo en cuenta el objeto de la solicitud, el cual es proporcionar
composiciones de oxicodona para tomar una vez al dia que comprenden
materiales retardantes de la liberacion, es una derivacion evidente del estado
de la técnica ya que una persona versada en la materia tomaria cualquiera de
las composiciones reveladas en D1y junto a sus conocimientos usuales en
formulaciones, ajustaria dichas composiciones para llegar a las

_composiciones-de-las-reivindicaciones 1-9.con la expectativa de que dichas

composiciones fueran efectivas a lo largo del dia. De igual manera, tomaria
las ensefianzas de D4 y eliminaria el antagonista opioide para llegar a las
composiciones de las reivindicaciones 10-15

(o " >

Finalmente, no se demuestran propiedades o efectos inesperados de las
composiciones de la presente solicitud en comparacién con los encontrados
en los documentos citados

5. Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

o Reivindicaciones .
N Documento Afectadas Requisito que Afecta
D1 WO 9514460 1-9 Nivel Inventivo
D4 WO 9733566 10-15 Nivel Inventivo

6. Respuesta a los argumentos del solicitante:.

El sefior solicitante asegura que D1 no sugiere la curva de concentracion de
las composiciones de la presente solicitud y que tampoco ejemplifica
ninguna forma de dosificacion de oxicodona y, por lo tanto, resulta imposible
que D1 motivara a fabricar las formas de dosificacion de la presente
solicitud.

En respuesta al solicitante, se le aclara que, tal como se encuentran
reivindicadas las composiciones de las reivindicaciones 1-9 de la presente
solicitud, es decir, una matriz que comprende oxicodona, un material de
liberacion sostenida y un aglutinante de acido graso, queda claro que D1 si
afecta el nivel inventivo de dichas composiciones, ya que dicho documento
ensefia composiciones de 5-400 mg de oxicodona, un material retardante
como un polimero acrilico y aceites hidrogenados; ademas se dice que las
composiciones pueden actuar hasta por un dia. En vista de lo anterior, se
aprecia que D1 ya solucionaba el problema de administrar oxicodona por un
dia mediante composiciones que contienen un material de liberacion
sostenida, que es precisamente el objeto de la presente solicitud y, a lo
largo del estudio de fondo, el solicitante no demuestra la ventaja o el efecto
sorprendente de los reivindicado en comparacion con lo descrito en el
estado del arte, es decir, nunca se demostro la ventaja de las matrices
extruidas por fusion en comparacién con lo ensefiado en D1, ya que era la
Unica manera de demostrar el nivel inventivo, debido a las grandes
similitudes entre lo reivindicado y lo ensefiado en D1. En cuanto al perfil
que se reclama como inventivo, dicho perfil es producto de una combinacion
de principio activo y excipientes que es lo que se evalla al hacer el analisis

N\
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de patentabilidad de composiciones farmacéuticas y, al comparar dichos
activos y excipientes, se aprecia que D1 ya los sugerian, tal como se ha ido
explicando y se puede deducir que también se llegaria al perfil reivindicado
a partir de las ensefianzas de D1.

o Elsolicitante afirma que D4 necesariamente requiere que las composiciones
deban contener el antagonista opioide, al contrario de las composiciones de
las reivindicaciones 10-15

En respuesta al solicitante, se le aclara que, si bien D4 incluye un
antagonista opioide, dicho documento ensefia la misma estructura de las
formas que se reivindican en las reivindicaciones 10-15, es decir un nucleo
bicapa que contiene el activo (que puede ser oxicodona) y una pared
semipermeable, y que dicha composicion se usa para la entrega continua
de activo por un periodo extendido de tiempo, por lo tanto D4 también
soluciona el problema de entregar oxicodona por un periodo de 24 horas a
través de composiciones muy similares a las reclamadas en las
reivindicaciones 10-15, afectando el nivel inventivo de dichas
reivindicaciones.

o El solicitante dice que la existencia de ventajas técnicas no es un criterio
absoluto para reconocer o no nivel inventivo, teniendo en cuenta que D1y
D4 no sugieren las composiciones reclamadas.

Al contrario de lo que afirma el solicitante, y tal como se ha ido demostrando
a lo largo del presente concepto, D1y D4 si ensefian de manera evidente a
fabricar las composiciones de oxicodona de la presente solicitud, y debido a
que son composiciones muy similares, la Unica manera posible de
demostrar nivel inventivo en este caso era demostrar las ventajas técnicas
de lo reivindicado en comparacion con lo conocido, cosa que nunca pudo
demostrar el solicitante, ratificando la falta de nivel inventivo de la presente
solicitud.

En consecuencia y por todo lo expuesto anteriormente, se recomienda Negar las
reivindicaciones 1-15 (folios 513-517) de la presente solicitud.

CONCEPTO TECNICO No. EXAMINADOR TECNICO
1291 Cédigo No.202024




