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® ANEXOS

Comprobante de pago de la tasa.

Poderes, si fuere el caso.

Pruebas de los fundamentos de la oposicion.

Documentos que acrediten el legtimo interes, si fuere el caso.

Documento que acredita la existencia y representacion legal de las partes, cuando sean
personas juridicas.

Instrucciones para el diligenciamiento del presente formulario, ver reverso de esta pagina.
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Derecho de la Competencia, Propiedad

0ptlmum Industrial y Comercio Exterior

Seiora Jefe,
DIVISION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. S. D.

Referencia : Expediente N° 08 124804

Asunto : Oposicion a la solicitud de patente de Invencion titulada
“COMPOSICIONES FARMACEUTICAS DE DOSIS BAJA
NOVEDOSAS QUE COMPRENDEN NIMESULIDA,
PREPARACION Y USO DE LAS MISMAS”

Solicitante : PANACEA BIOTEC L

Opositora : GYNOPHARM S.A.

Publicada en la Gageta de la Propiedad I}ehﬁrial
N° 613 del 19 de febrero de 2010

Yo, CIELO ANGELA PENA RODRIGUEZ, fbogada en ejercicio, identificada como
aparece al pie de su firma, con tarjeta profesional No. 82701 del Consejo Superior de
la Judicatura, en mi condicion de apoderada de la sociedad GYNOPHARM S.A.
conformada bajo las leyes de la Republica de Colombia y domiciliada en la ciudad de
Barranquilla, Colombia, atentamente manifiesto que estando dentro del término de ley
y por orden expresa de mi representada, presento oposicién a la concesion del registro
de la Patente de Invencion titulada “COMPOSICIONES FARMACEUTICAS DE
DOSIS BAJA NOVEDOSAS QUE COMPRENDEN NIMESULIDA,
PREPARACION Y USO DE LAS MISMAS’, cuyo titular es PANACEA BIOTEC

Carrera 13 N° 11995, Of. 104 Tel. (571) 213 12 13- 6205021 - Fax. (5T} 6 12 19 79
E-mail: negocios@optimum-co.com - www.optimum-o.com
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LTD, y pido a Usted declarar fundada esta oposicion y en consecuencia negar el

registro de la patente solicitada.

-

1. INTERES PARA ACTUAR

Conforme a lo dispuesto en el articulo 42 de la Decision 486 de 2000 de la
CAN, estando dentro.del término estipulado por la ley, manifiesto el legitimo interés
de nuestra tepresentada para oponerse al registro de la patente de la referencia,
atendiendo a que la solicitud pretendida no cumple con los requisitos dispuestos en la
ley como se analizard mas adelante y de ser concedida afectaria directamente la
comercializacion de/'»}géqos productos de mi representada, que contienen, en
particulaf NIMESULIDA. Por lo tanto, solicito respetucsamente a ese Despacho se
sirva tener en cuenta la presente oposicion dentro del tramite administrativo que se

surte en esta Superintendencia.

2. FUNDAMENTOS DE HECHOS

2.1. La solicitud objeto de la presente fue presentada el 24 de noviembre de 2008
reivindicando prioridad bajo la solicitud IN2006DE01033 del 2006-04-24; y fue
publicada en Colombia, en la Gacera de la Propiedad Industrial N° 613 del 19 de
febrero de 2010, cuya publicacion internacional corresponde a la

W0O2007/122637 del 2007-11-01.

2.2.La solicitud colombiana 08 124804 objeto de la presente oposicion, se refiere a

formas de dosificacion farmacéutica de dosis baja que comprenden nimesulida

Carrera 13 N° 11995, Of. 104 Tel. (571)2 131213-6205021 - Fax. (57D 61219 79
E-mail: negocios@optitnum-co.com - www.optimum-o.com
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(anti-inflamatorio no esteroide) o sus sales, ésteres, solvatos o hidratos
farmacéuticamente aceptables, junto con uno o mas excipientes farmacéuticamente
aceptables; asimismo, provee un procedimiento para preparar tales formas de
dosificacion y métodos terapéuricos para usar tales formas de dosificacion; las
composiciones de dosis baja estin disefiadas para presentar tal biodisponibilidad,

que es efectiva en el tratamiento de trastornos en los que se indican NSAIDs,

2.3.En primera instancia, se debe advertir que en algunos apartes del capirulo
reivindicatorio de la solicitud objeto de la presente oposicion, se hace referencia a
un método terapéutico y al uso, no solo a la composicién farmacolégica o a un
mérodo de fabricacion mediante la cual se obtenga un producto tangible y segtin la
legislacion, decision 486 de la Comunidad Andina de Naciones, Articulo 14.- “Los
Paises Miembros otorgardn patentes para las invenciones, sean de producto o de
procedimiento (...)", los usos no estin contemplados como patentables; y, Articulo
20.- “No serdn patentables (...) d) los métodos terapéuticos o quirtirgicos para el tratamiento
humano o animal, asi como los métodos de diagnéstico aplicados a los seres humanos o a
animales”. Solo serdn patentables los productos o procedimientos. Por lo tanto a luz
de la norma, dicha materia referente él uso y a un método terapéutico no seria

patentable.

2.4.Con base en el articulo 14 de la Decision 486 de la CAN que consagra: “Los paises
miembros otorgardn patentes para las invenciones, sean de producto o procedimiento, en
todos los campos de la tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean
susceptibles de aplicacién industrial”, tenemos que las invenciones objeto de patente
deben ser nuevas y tener nivel inventivo. Bien, pues antes de la fecha de prioridad
de esta solicitud se encuentran los siguientes documentos que afectan la

patentabilidad de la presente solicitud:

Carrera 13 Ne 11995, Of, 104 Tel. (571)2 131213 -6 2050 21 - Fax. (571) 6 1219 79
E-mail: negocios@oprimum-co.com - www.opiimum-o.com
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e DI1: US6599529 publicada el 29 de julio de 2003.
e D2 US2004024044 publicada el 5 de febrero de 2004.

2.5. Ahora bien, el documento DI, revela una composicion farmacéutica oral de
liberacion modificada de varias unidades para la administracion de una cantidad
efectiva de un anti-inflamatorio no esteroide para obtener tanto un tnicio
relativamente rapido del efecto terapéutico como el mantenimiento de un plasma
terapéuticamente activo durante un periodo relativamente largo de tiempo. De
forma particular en dicho documento D1, parrafos 16 y 17 se menciona la
nimesulida como un NSAID (AINE anti inflamatorio no esteroide) que puede estar
presente en las composiciones reveladas en la invencién como ingrediente activo.
La composicién segun el mismo documento D1 puede contener otro agente activo,
por ejemplo, un antagonista de los receptores H2. El agente activo puede estar
preferentemente presente en una cantidad de entre 50 mg v 1,1 g. Asi las cosas,
como lo evidencia dicho documento D1, la presente solicitud no es novedosa pues

lo revelado ya se encontraba en el estado de la técnica.

2.6. El documento D2 por su parte, se reficre a un medicamento que contiene el

inhibidor de la aromatasa “exemestano” y un NSAID (por ejemplo, nimesulida).

2.7.Tomando los documentos D1 y D2 como el estado del arte mas cercano a la
solicitud objeto de la presente oposicion, no es posible reconocer altura inventiva,
ya que seria obvio para un experto en la materia a partir de los documentos D1 y
D2, concebir formas de dosificacion farmacéutica de dosis baja que comprenden
nimesulida (anti-inflamatorio no esteroide) o sus sales, ésteres, solvatos o hidratos
farmacéuticamente aceptables, junto con uno o mas excipientes farmacéuticamente
aceptables; asimismo, provee un procedimiento para preparar rtales formas de
Carrera 13N 11995, Of 104 Tel. (571) 213 12 13-62050 21 - Fax. (5716 1219 79
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dosificacion y métodos terapéuticos para usar tales formas de dosificacion; las
composiciones de dosis baja estan disefiadas para presentar tal biodisponibilidad,
que es efectiva en el tratamiento deAtrastornos en los que se indican NSAIDs. Asi
entonces las reivindicaciones de la solicitud objeto de la presente oposicion,

carecen de altura inventiva.

2.8.En consecuencia y de acuerdo a lo descrito anteriormente, se deriva que la solicicud
colombiana 08 124804 no puede pretender un monopolio por patente toda vez
que lo que pretende no cumple con ninguno de los tres requisitos necesarios para

su proteccion.

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

2.9.1. CARECE DE NOVEDAD: Segun la decisién 486 de la Corunidad Andina de

Naciones, Articulo 16.- “Una invencién se considerard nueva cuando no estd
comprendida en el estado de la técnica. El estado de la técnica comprenderd todo lo que
haya side accesible al publico por wuna descripcion escrita u oral, utilizacion,
comercializacién o cualquier otro medio antes de la fecha de presentacion de la solicitud
de patente o, en su caso, de la prioridad reconocida.”. A la fecha de prioridad, 24 de
abril de 2006 ya era conocido, pues como se demostrd, eran parte del arte
anterior con base en los documentos D1 y D2, formas de dosificacion
farmacéutica de dosis baja que comprenden nimesulida (anti-inflamatorio no
esteroide) o sus sales, ésteres, solvatos o hidratos farmacéuticamente aceptables,
junto con uno o mas excipientes farmacéuticamente aceptables, sobre las cuales

busca proteccion en el capitulo reivindicatorio.

Carrera 13 N° 11995, Of. 104 Tel. (571)2 1312 13- 6205021 - Fax. (571)6 1219 79
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2.9.2.

2.9.3.

CARENCIA DE ALTURA INVENTIVA. Segun la Decision 486 de la

Comunidad Andina de Naciones, Articulo 18.- “Se considerard que una invencién
tiene nivel inventivo, si para una persona del oficio normalmente versada en la materia
técnica correspondiente, esa invencién no hubiese resultado obvia ni se hubiese derivado
de manera evidente del estado de la técnica.”. A la fecha de prioridad, 24 de abril de
2006, a partir del documento D1 por si solo o en combinacion con D2, puede
llegar de manera evidente a formas de dosificacion farmacéutica de dosis baja
que comprenden nimesulida (anti-inflamatorio no esteroide) o sus sales, ésteres,
solvatos o hidratos farmacéuticamente aceptables, junto con uno o mas
excipientes farmacéuticamente aceptables; un procedimiento para preparar tales
formas de dosificacion, composiciones de dosis baja que estan disefiadas para
presentar tal biodisponibilidad, que es efectiva en el tratamiento de trastornos
en los que se indican NSAIDs, sobre lo cual busca proteccién en el capitulo

reivindicatorio.

CARENCIA DE APLICACION INDUSTRIAL La Decision 486 de la CAN

consagra en su articulo 14 lo siguiente: “Los paises miembros otorgardn patentes
para las invenciones, sean de producto o procedimiento, en todos los campos de la
tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de
aplicacion industrial”. La presente solicitud carece de aplicacion Industrial ya que
como se demostrd anteriormente, en el capitulo reivindicatorio se reclaman
uso y método terapéutico y estos no son aplicables industrialmente porque
primero no se obtiene un producto o proceso;- vy segundo esto no es
reproducible o repetible a escala industrial. Por lo tanto, el objeto de la
presente invencion referido a los usos y mérodo, no cumple con el requisito de

la aplicacion industrial.

Carrera 13 N° 11995, Of. 104 Tel. (5712 1312 13-6205021 - Fax. (5T1)6 1219 79
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2.10. Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no es
objeto de patentabilidad pues es contrario a lo que dicta la Decision 486 de la
Comunidad Andina de Naciones, Articulo 14.- “Los Paises Miembros otorgardn
patentes para las invenciones, sean de producto o de procedimiento, en todos los campos de la
tecnologia, siempre que sean nuewvas, tengan nivel inventivo y sean susceptibles de aplicacion
industrial.”. La solicitud pretendida no cumple con ninguno de los tres requisitos de

patentabilidad.

2.11. Por todo lo anterior, atentamente solicito a usted que se sirva declarar
fundada la presente oposicién y en consecuencia negar el registro a la solicitud
de patente titulada “COMPOSICIONES FARMACEUTICAS DE DOSIS BAJA
NOVEDOSAS QUE COMPRENDEN NIMESULIDA, PREPARACION Y
USO DE LAS MISMAS”, cuyo titular es PANACEA BIOTEC LTD, solicitud
Colombiana que aparecié publicada en 1a Gaceta de la Propiedad Industrial N°

613 del 19 de febrero de 2010.

3. PRUEBAS

De conformidad con lo dispuesto por las normas vigentes, solicito a usted tener

como prueba en este asunto los siguientes:

e D1: US6599529 publicada el 29 de julio de 2003.
e D2 US2004024044 publicada el 5 de febrero de 2004.

Carrera 13 Ne 11995, Of, 104 Tel. (571)2 1312 13- 6205021 - Fax. (571) 6 1219 79
E-mail: negocios@optimum-o.com - www.oprimum-co.com
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4. FUNDAMENTO DE DERECHO
Fundamento esta observacion en las normas legales siguientes:
4.1.  Numeral 1 del articulo 586 del Codigo de Comercio.
4.2.  Articulo 42 de la Decision 486 de la Comision del Acuerdo de Cartagena.
4.3.  En las demas normas concordantes.
5. ANEXOS

Para los efectos correspondientes anexo al presente escrito los sigt.tientes documentos:

1. Poder para actuar en el presente. .

Documento que acredita al representante legal de GYNOPHARM S.A.

Recibo de caja del respectivo pago de tasa.

AW

Copias de los documentos:

e DI1: US6599529 publicada el 29 de julio de 2003.
e D2 US2004024044 publicada el 5 de febrero de 2004.

Carrera 13 N° 11995, Of. 104 Tel. (571)2 1312 13-62050 21 - Fax. (571) 6 1219 79
E-mail: negocios@optimum-co.com - www.optinunm-co.com
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6. NOTIFICACIONES

Para efectos de notificaciones que por disposicion del articulo 50 del Decreto
01 de 1984 debe hacer su Despacho, informo que mi representada y la suscrita
recibiremos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas

en la Carrera 13 Ne 119-95, Of. 104 de esta ciudad de Bogota.

Senor Superintendente,

L f— 2

CIELO ANGELA PENA RODRIGUEZ
C.C. 51'940.252 de Bogota
T.P.A. 82701 del C.8. de la].

Carrera 13 N° 11995, Of. 104 Tel. (571) 21312 13-6205021 - Fax. (571) 6 1219 79
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Yo, LUIS PALACIOS ARAGON, mayor de edad y vecino de la ciudad de Barranquilla
(Colombia), identificado como aparece al pie de mi firma, quien en el presente documento
acria en calidad de Representante Legal de la sociedad GYNOPHARM/S.A. sociedad
legalmente constituida y domiciliada en la ciudad de Barranquiila (Colombia), por el
presente documento otorgo a la doctora CIELO ANGELA PENA RODRIGUEZ,
abogada en ejercicio, identificada como aparece al pie de su firma, con tarjeta profesional
No. 82701 del C.S. de la J., poder especial, amplio y suficiente, para presentar ante ese
Despacho una remision de informacion a la solicitud de patente No. 08 124,804, titulada
“COMPOSICIONES FARMACEUTICAS DE DOSIS BAJA NOVEDOSAS QUE
COMPRENDEN NIMESULIDA, PREPARACION Y. USO DE LAS MAS”,’cuyo
titular es PANACEA BIOTEC LTD, publicada en la gaceta No. 613 del 19 de febrero
de 2010. C

Nuestro apoderado queda facultado, de manera expresa, para realizar todo tipo de actos
necesarios para llevar a cabo el trdmite de dicha remision, incluyendo, sin limitacion,
preparar y presentar solicitudes, hacer declaraciones, pagar tasas, contribuciones e
impuestos, recabar los titulos o certificados. Asimismo quedan autorizados para impugnar
administrativa todo lo que fuere resuelto en el expediente a que se hace expresa referencia
en el presente poder, con todas las facultades generales y especificas que fuera requerido

para ella. .

-

De la misma manera, ademds de las facultades que le confiere la naruraleza del presente
mandato, se encuentran faculrados para recibir, deéistir, transigir, sustituir, y reasumir el
presente poder, incoar acdiones, interponer recursos y demas facultades conferidas por la
ley. *

Dadoy Firmadogh __ | __ __ (Colombia) alos ___.dias del mes de ___ de 2010.

GYNOP S.A.

a: No. 319788.

CIELO ANGELA PENA RODRIGUEZ
C.C. 51'940.252 de Bogota
T.P.A. 82701 del C.S. dela].
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CERTIFICADO NACIONAL

CAMARA DE COMERCIO DiE BARRANQUILLA

FECHA: 2010/05/13 HORA: (09:26:42

OPERACION: 10R050513049 PAGINA: 1

B R O T R e 'Y
CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS . '
BN JUNIQ DE ESTE ANO SE ELEGIRA JUNTA DIRECTIVA DE LA CAMARA DFE
COMERCIO. LAS INSCRIPCIONES DE CANDIDATOS DEBEN HACERSE EN LA PRIMERA
QUINCENA DE MAYO. PARA INFORMACION DETALLADA DIRIGIRSE A LA SEDE
PRINCIPAL O COMUNICARSE AL SIGUIENTE TELEFONO: 3303718-3303716.
EL SUSCRITC SECRETARIO DE LA CAMARA DE COMERCIO DE BARRANQUILLA, CON
FUNDAMENTO EN LAS INSCRIPCIONES DEL REGISTRO MERCANTIL:
CERTTIZETICA
Que por FEscritura Piéblica No. 3,551 del 17 de Dic/bre de 1997,
otorgada en la Notaria 3a. de --Barranquilla, inscrito(as) en esta
camara de ComerciQ,"élﬂlﬁldekDic/brgﬁdgliSBJ\bajo el No. 72,965 del
libro respectivo, fue conStituidéfli/égéiedad——;j—QE ——————————————————
anonima denominada GYNOPHARM S.A./ —----=----- E
' R C.E-RT I F TiCA. - :
Que dicha sociedad baiusidprreforﬁadakbdrglaé/siguientes escrituras

w i - -

y/0 documentos privadds:,f“”‘ Tl A T~ .
Numero aaaa/mm/dd’ 7 Notaria No. Tns¢ o Rey aaaa/mm/dd
532 1999/03/25% Notaria 3a.'dé Barranquilla gb,373 1999/04/13

- CERTIFICA - LT

Que cde acuerdco con la(§f“escrituré(s) artiﬁgﬁcitada(s), la sociedad
se rige por las siguientes disposicionés:
DENOMINACION O RAZON SOCIAL:
GYNOPHARM S.A.-————————— - e . —
DOMICILIO PRINCIPAL: Barranquilla.
NIT No: 802.006.275%5-4.
MATRICULA MERCANTIL: 245,470.
CERTTIFICA
Direccion para notificaciones judiciales:
CR 49 C No 80 - 125 OF 512.

rmbevila ciudad de Barranquilla. e

. { , N i 7 P
LW?QF¥90 zlectronico: mvenegas@gynopharm.com.co ™|
éyﬁaﬁina Web: R
i !

. CERTIFICA 2’
DURACION: El término de duracién de la sociedad se fijé hast
' **t CONTINUA ***
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CERTIFICADO NACIONAL
CAMARA DE COMERCIO DE BARRANQUILLA

FECHA: 2010/05/13 HORE: 09:26:42
/
/

' 'PERACION: 10R05(0513049 PAGINA: 2
Y I O i S i i S b S S L S T I T S I S S A G S I U S I T i I S R R S S I R i S S O

16 de Dic/bre de 2047.
CERTIFICA
OBJETO SQCIAL: &) La fabricacion de capsulas y otro productos simi-
lares a partir de materiales tales como gelatinas u otros de distin-
ta naturaleza, que puedan ser utilizados como envases o recipientes
de prcductos vy sustancias quimicas, farmaceuticas y cosmeticas, para
uso y consumo humano y veterinario. b) La investigacion, desarrollo
y fabricacicn de toda clase de productos y sustancias guimicas, far-
maceutlcas y cosmeticas para uso y consumo humano, animal y vegetal.
c) La compra y venta de meterias primas , 1lnsumos y productos inter-
medios necesarios para los procesos de fabricacion de sustancias
quimicas, farmaceutiéas A cosmetlcas, ~asi. comio la comercializacion
interna vy externa de los productos terminados. &) La compra, venta,
importacion, exportacion vy distribucion de todé clase de elementos
instrumentales vy equipos, medlcos,:qulgurglcos, odontologlcos y hos-
pitalarios para la salud humana Y animéI"”éf Actuar como represen-
tante o agente de per%onab~¢naLurales Y jurldlcas nacionales y ex-
tranjeras en lai’reallzac10n de\operac1ones o transacc1ones relaclo-
nadas con la iﬁdustrla farmaceutlca Yy en especmal con cualesquiera
de las actividades—. descrltas en lod llterajes a), b), ¢} y d) antes
transcritcos. f) Prestar los servicios de asesoria y consultoria en
las areas administrativa, de mercadeo, analisis clinico, asistencia
tecnica, investigacion, <costos vy produccion exportaciones, importa-
ciones, ventas, relacionadas con iguales o similares actividades a
las gque constituyen el obijeto de GYNOPHARM S.A., asi comoe los de pu-
blicidad vy promocion de productos quimicos, cosmeticos y farmaceuti-
cos para uso humano, animal o industrial. g) Adquirir, operar, admi-
nistrar vy explotar, a cualquier titulo,empresas o establecimientos
dedicados a 1la investigacion, desarrollo, fabricacion o comerciali-
zacion de productos guimicos, farmaceuticos, hospitalarios o cosme-
ticos. En desarrollo de su obkjeto principal, la sociedad podra to-
mar interes social como accionista, socic o fundador de empresas gue
tengan 1gual o similar objeto; comprar, vender, importar y exportar
magquinarias, insumos y repuestos requeridos para el desarrollo de
sus actividades; tomar dinero en prestamo,financiar y garantizar las
FEx CONTINUA ***
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iones comerciales que celebre con terceros relativas a su ob-
celebrar y ejecutar todo tipo de actos y contratos necesarios
desaxrrollar sus operacioes; girar, aceptar, otorgar y protestar
tipo de titulos wvaleores e instrumentes negociables; comprar,
y constituir gravamenes sobre bienes muebles e inmuebles; de-
representantes o apoderados en el pais y en el exterior y, en
1, realizar cualquier acto o negocio que sea necesario o con-
te para el desarrollo de su objeto social y para la mejor pro-
n de sus intereses corporativos o lo de sus soclios.—-———-—------—-
CERTTIT FICHA

zado S e I e -

*****4,000,000,006 *******E#k*k{ﬁfOOO,000“***}********f****1,OOO
to 5 L S -~ - '
*****2,672,646,000\*******af****é:672,646 *5#4*****+*******1’000

K

$x%%4D 672, 646,00

****%*3****%*2?6%21646;;#*f*************1,000

© CERTIFICHA A

STRACION: Seran funciones de lasjunta directiva, entre otras:

zar cualquier™ acto Loliéontratd:cuya'éu@ntia sea superior al
lente en pesos Colombiancs a cincuenta mil dolares de los Es-
Unidos de America (US350.000.00), liquidadcs a la tasa de cam-

epresentativa del mercado vigente el dia en que se surta la

cion v ©para enajenar o gravar bienes inmuebles y demas activos
de la sociedad, cuslquiera que sea la cuantia de la transac-
Las demas que le sean proplas y no esten atribuidas a otro or-
social v las que le correspondan en virtud de la ley. la socie-

endra un Gerente General, quien ejercera la administracicn vy

entacion legal de la sociedad y tendra las siguientes atribu-

, entre otras: Ejercer la representacion legal de la sociedad

dos los actos y contratos que se requieran para el desarrollo-

bjeto scocial, de conformidad con lo previsto en las leyeséxﬁgﬁj‘
resentes estatutos. Aprobar y celebrar en nombre de la socﬁé@dda

acto o0 contrato cuya cuantia sea igual ¢ inferior al equiv%lg%{}f

pesos Colombianos a cincuenta mil dolares de los EstadostQiF

i
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I R o R T O e S
dos de ZRAmerica (US550.000.00), ligquidados a la tasa de cambic repre-
sentativa del mercado vigente el dia en que se surta la aprobacion o
celebracion del acto. Para enajenar, a cualquier titulo, hienes in-
muebles de la sociedad o constitulr gravamenes sobre los mismos, de-
bera obtener la aprobacion de la junta directiva, cualquiera que sea
la cuantia de la transaccion; o las demas funciones que le corres-
pondan como representante legal por dispcsicion de la ley, de estos
estatutos o de la junta directiva. El Gerente General tendra un su-
plente, designado por la Jjunta directiva, quien lo reemplazara con-
identicas facultades en sus faltas temporales, absolutas o meramente
acciedentales, sin que.sea necesario para ello acreditar la ausencia
del principal.——jr¢:%; ————— l+;;r—~}j;£:————ei¥l —————————————————————

,f’ CERTIFTCA %
Que -segGn Acta No.- 15 del 18 de! Febrero de 2008 correspondiente a
la Asamblea de ACC]OHlStaS en'Bogota, He-la- sobledad
GYNOPEARM S.A.-———- mm—m = :—-~r——r——f~f—4———rf —————————————————————
cuya parte pertinéhte~'ée ‘iﬁsctibié'idh'eéta Cémara de Comercio, el
25 de Febrero de 2008;bajo el No. 137,919 del libro} YespectlJo, fueron
hechos los siguientes nombramlentoc';xm I
CLASE: “*m,ﬁM‘ JUNTA DIRECTIVA ;““«”j

Principales
1. Llcbet Poal Manuel CC.*xxkxx14 670,190
2. Zanatta Reherman Leonardo Andres CC.*x»xxxxxx7 760,271
3. Munoz Marroguin Diego CC.rxwxwtx] (88,292
4. Montealegre Gonzalez Andres Leonardo CC.***%%*779 050,262

Suplentes
1. Agudelo Pelaez Luis Hernando CC.***x*x34 238,997
2. Aroca Almanza Arleth Ayelina CC.****x*x+36,718,415
3. Penaranda Urbina Adriana Paola CC.******H53 120,683
4. tovar Vasquez Ruth CC.x*r*x*52 175,756

CERTIFICA
Que segtn Acta No. 18 del 30 de Octubre de 2003 correspondiente a

la Junta Directiva en Barranquilla, de la sociedad: GYNOPHARM S.A.

cuya parte pertinente se 1inscribid en esta Camara de Comercio, el

06 de Nov/bre de 2003 bajo el No. 107,783 del libro respectivo,
*E* CONTINUA ***
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fueron hechos los siguientes nombramientos:

Cargo/Nombre Tdentificacidn
Gerente General .-
Pelacios Aragon Luis Alberto CE.**4&x+xxx37G 788

CERTIFICA
Que segun Acta No. 49 del 03 de Marzo de 2008 correspondiente a la
Junta Directiva en Barranquilla, de la sociedad: GYNOPHARM S.A.
cuya parte pertinente se inscribidé en esta Céamara de Comercio, el
11 de Marzo de 2008 bajo el No. 138,342 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre - Identificacidn
Suplente del  Gerente. S . o
Mollajoli Centuridh Andres "Ferndndo T CE.*FEAkkkREw35],283

L . CERTIFTICA . .

Que segun Acta Nbur 19 del 30 de Abril de 2009 correspondiente a la
Asamblea de Accionistas . en BarranquiiiaJ‘déria sociedad: GYNCPHARM
S.A. cuya parte peftinente se inscribid en esta-Cédmara de Comercio,
el 27 de Mayc de 2009 bajo' el No. 149,314  del libro respectivo,
fueron hechos los s;guientes nombramieptos:

Cargo/Nombre _ L “Eu - Identificacidn
Revisor Fiscal. ‘
PENALOSA AUDITORES & ASOCIADOS S.A. Ni.*****830,095, 635

CERTIPFICA
Que por Documento Privade del 11 de Mayo de 2009, otorgado en
Bogota por Pefialosa Auditores & Asoclados S.A, inscrito en esta
Camara de Comercio, el 27 de Mayo de 2009 bajo el Nro 149,315 del

libro respectivo, fueron hechos los siguientes nombramientos:
Cargo/Nombre . Identificacién
Designado: Revisor Fiscal Ppal

Padilla Romero Ivan Dario CC.*¥****»x8(0,025,798

i e

- CERTIFICA
t

‘to en esta Camara de Comercio el 23 de Noviembre del 2.0005555§
- ¥** CONTINUA *#** Ll

‘lgnado: Revisor Fiscal Suplente P
Gomez Preciado Clara Judith CC.******52,544L226;

segun Documento Privado de fecha 10 de Octubre del 2.000,;iﬁé?}

N
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el No. 1.872 del 1libro repectivo, consta que el senor RUBEN MINSKI
GONTOVNIK C.C. No. 7.463.982, actuando como Presidente y represen-
tante legal de la socciedad GYNOPHARM S.A., otorga Poder Especial,
Amplio y Suficienta a KAREN JENNIFER FIGUERCA GARCIA C.C. No. 32.-
732.070, para gque en nombre y representacion de la sociedad suscri-
ba todas las declaraciones cambiarias a que esta obligada GYNOPHARM
S.A., en el giro normal de sus negocics y operaciones sociales.-----

CERTTIFICA
Que segun Documento Privado de fecha 10 de Octubre del 2.000, ins-
crito en esta Camara de Comercic el 12 de junio del 2.002, bajo el
2.164 del 1libro respectivo,consta  que el senor JORGE CASTELLANOS
MARTINEZ,identificadé'Pcon"“G.C.Nb.lﬁ:460.089,actuando como represen-
tante legal de 1a sociedad GYNOPHARM S.A, otdrga Poder Especial Am-
plio y Suficiente a KAREN FIGUEROA GARCIA, identificada con la ce-
dula de ciudadanié;\ No:32{j32.070’dé.;Barrahquilla, mediante docu-
mentec privadc de optﬂbfé'iO/ZOOO,:ingcriE07 en 1la Camara de Comer-
cio de Barranqpiila»bajd‘élZNQ.IQSVQ’ del libro respectivo, para
que en reprééeﬁﬁacion de GYNOFARM S.A, suscriba las declaracio-
nes cambiarias 51 lbsg que esta bbliqada GXNOFAﬁM S.A. en el giro
ordinarioc de sus negociocs y operaciones sociales . —m-mrrmmmmmm e

CERTIFICA
Que por Escritura FPFublica No. 2,404 del 28 de Mayo de 2009,
otorgada en la Notaria la. de Bogota cuya parte pertinente se
inscribid en esta Camara de Comercio, el 02 de Julio de 2008 kajo
el No. 3,948 del libro respectivg,—-———-———=———————-——————e—— o ——
consta que el sefilor LUIS ALBERTC PALACIOS ARAGON con CE No.319788,
en su calidad de Representante Legal de GYNOPHARM S.A., manifesto
que canfiere poder general, amplio v suficiente a la Doctora -------
CAROLINA MARIA ROMERC CERON, identificada con cedula de ciudadania
numero 52.352.190, para gque en nombre de la sociedad GYNOPHARM -—----
S.A., promueva y defienda los intereses de la socledad judicial y
extrajudicialmente, en toda especie de gestiones y actuaciones ante
las autooridades administrativas o jurisdiccionrales en especial ----
para: a) Recibir notificaciones de cualesquiera tipo de actos ------
emanados de las autoridades administrativas o judiciales. b) ----—---

*h% CONTINUA *#%#*
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Presentar recurscos por la via administrativa o judicial, renunciar

a termincs, desistir, conciliar, transigir y modificar. c¢) Elevar

peticiones vy sclicitar informacion a las autoridades —————=—-—-—————-

administrativas vy Jjurisdiccionales. ) Presentar demandas ante las

autoridades administrativas v judiciales. ————==-—mmemrm e e e
CERTIIEFICA

Que en esta Camara de Comercio no aparecen inscripciones posteriores

de documentos referentes a reforma, disolucidén, 1liguidacién o

nombramientos de representantes legales de la expresada sociedad.
CERTTIFTIZCA

Que su ultima Renovacidn fue el: 31-de Marzo de 2010.

La informacién sobre embargos de, establecimiento se suministra en

Certificados de Matricula, lé“;de:féontratos*sujépos a registro, en

‘

K
-

Certificados Ispeciales. s i r

: S T ~C BE-RVTIF NG AT
Que los actos de registtéd aqui certificados quedan en firme cinco
dias hébiles después’,de””lé?chrréspdndiente\ inscripcién, siempre
que, dentro de éicqb términofé n?' sean objéto'ge los recursos de
reposicién ante esta entidad, y/¢c de apelacién para ante la
Superintendencia delIndqétriajnydmefciST;“*'"‘vaf

K ;law__-}

0
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(57 ABSTRACT

An oral pharmaceutical modified release multiple-units
composition for the administration of a therapeutically and/
or prophylactically effective amount of a non-steroid anti-
inflammatory drug substaoce to obtain both a relatively fast
onset of the therapeutic effect and the maintenance of a
therapeutically active plasma concentration for a relatively
long period of time is disclosed.

51 Claims, 4 Drawing Sheets
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1

MODIFIED RELEASE MULTIPLE-UNITS
COMPOSITIONS OF NON-STEROID ANTI-
INFLAMMATORY DRUG SUBSTANCES
(NSAIDS)

This application is a 371 of PCT/DK98/00388 filed Sep.
10 1998,

The present invention relates to an oral pharmaceutical
modificd rclease multiple-units composition for the admin-
istration of a therapeutically and/or prophylactically effec-
tive amount of a non-steroid anti-inflammatory drug sub-
stance (in the following abbreviated “an NSAID substance™)
10 obtain both a relatively fast or quick onset of the thera-
peutic effect and the maintenance of a therapeutically active
plasma concentration for a relatively long period of time.
The modified release multiple-units composition comprises
al least two fractions of muliiple uaits such as a first and a
second fraction. The first fraction comprises individual units
which are designed to quickly release the drug substance and
the sccond fraction comprises individual units which arc
designed to slowly release the drug substance to enable a
delayed and extended release of the drug substance.
Typically, the second fraction comprises multiple units
which are coated with a sustained release coating designed
to release the drug substance in such a manner that the
maintenance of a therapeutically active plasma concentra-
tion for a relatively long period of time are obtained. By
suitable adjustment of the release pattern of the at least first
and second fraction a composition is obtained which is
adapted to once- or twice-a-day administration.

TECHNICAL BACKGROUND

Drug levels can be maintained above the lower level of
the therapeutic plasma concentration for longer periods of
time by giving larger doses of cooventionaily formulated
dosage forms. However, it is not a suitable approach ta
increase dosage as such doses may produce toxic and
undesired high drug levels. Alternatively, another approach
is to administer a drug ar certain intervais of time, resulting
in oscillating drug levels, the so-called peak and wvalley
cffect. This approach is generally associated with several
potential problems, such as a large peak (toxic effect) and
valley (non-active drug level) effect, and a lack of patient
compliance leading to drug therapy isefficiency or failure.
If, however, the plasma concentration is kept conslant over
the therapeulic level using conventional tablets, an unac-
ceptably high daily dosage 1s required if the active substance
is not administered very frequently. Controlled release com-
positions are known which are designed to rapidly release a
fraction of a total drug dosc. This loading dose is an amount
of a drug which will provide a desired pharmacological
response as fast as possible according to the biopharmaceu-
tical properties of the drug substance. Generally, such com-
positions 1n some more or less sophisticated manner are
composed of a sustained release part and a part which either
contains a free amount of the drug substance or it releases
the drug substance in the same manner as if the drug
substance had been formulated as a plain formulation (e.g.
in the form of normal tablets or granulates). Such compo-
sitions which initially release a burst of a therapeutic agent
and then release the agent at an essentially constant rate arc
described, e.g., in WO 95/14460 (Euroceltique S. A.) pub-
lished on Jun. 1, 1995. The composition described therein
relates to a sustained release opioid formulation comprising
a plurality of substrates comprising the active ingredient in
a suslained release matnx or coated with a sustained release
coating comprising a retardant material. The sustained

10
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release beads are then coated with an opioid in immediate
release form or, in the case the composition is in the form of
a gelatine capsule, an amount of free opioid (i.e. the opioid
is included as such and has not been processed into a specific
formulation e.g. by means of pharmaceutically acceptable
excipients) is incorporated imto the gelalin capsule via
inclusion of a sufficient amount of opioid within the capsule.
In a further alternative, the gelatine capsule itself is coated
with an immediate release layer of the opioid.

Generally, the rationale which lies behind the kind of
compositions which have been described to enable an imme-
diate release of a drug substance as well as a sustained
release of the drug substance is to combine a traditional
formulaticn approach (such as, ¢.g., i) plain tablets which
have a disintegration time in water of at the most about 15
min for uncoated tablets, cf. Ph. Eur. (the requirements for
coated tablets or capsules are at the most 30 min), ii) a
traditionally formulated granulate or iii) loose powder of the
drug substance itself) with a controlled release approach. By
doing so the immediate release part of the composition is
intended to rclease the drug substance in a manner which
corresponds to a plain tablet formulation or the like and the
term “immediate” is in such a context intended to denote that
the release of the drug substance is fasier than the release
from a sustained release composition. The immediate
release is in no way intended to be faster than that of a
traditional or plam composition.

Lspecially in those cases where the drug substance has a
low solubility in an acidic medium having a pH of from
about 1 to about 3, i.¢. a pH corresponding to the pH in the
stomach, the traditional formulation approach will lead to 2
pharmaceutical composition which has a suitable fast dis-
integration time but not necessarily a suitable dissolution
rate of the drug substance under zcidic conditions, 1.€. &
plain iablet will rapidly disintegrate into granules but the
dissolution of the drug substance from the composition
and/or the disintegrated composition under acidic conditions
may be unsuitable low due 1o the solubility properties of the
drug substance itself. The availability of a drug substance
with respect to absorption, i.e. entrance into the circulatory
system, is dependant on the presence of the drug substance
on dissolved form as it is generally accepted that only
dissolved substances are capable of passing the mucous
membranes in the gastro-intestinal tract. Therefore, it is
important that the dissolution of the drug substance is
suitably fast even under acidic conditions in order to enable
an initial absorption already from the stomach so that a true
fast or immediate therapeutic response is abtainable.
Furthermore, if a drug substance—dependent on pH can
cxist on un-lomzed as well as omzed form (c.g. acctyl
salicylic acid which at an acid pH below its pK, value
predominantly is present on an unloaded, i.e. un-ionized
form, whereas at a pH above its pK,, value predominantly is
present on ionized form). For drug substances which are
weak acids it is very important to ensure a proper bioavail-
ability of the drug substance already under acidic conditions
in order to achieve a true rapid therapeutic e¢ffect. However,
the various approaches disclosed with respect to achieve-
ment of a combination of a rapid and a sustained effect (e.g.
in the publications mentioned above) do not seem 1o take the
above-mentioned factors into account and, hence, there is a
need for developing compositions which enable a true rapid
onset of the therapeutic effect as well as a sustained effect.
To this end, we have especially focused on compositions
comprising 2 drug substance suitable for use in situations
where a rapid effect is needed but also in situations where an
extended effect is desirable in order to develop compositions

/ Y
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switable for administration less frequent than compositions
on the markel today, more specifically to enable adminis-
tration on a once or twice daily basis. Examples of suitable
drug substances are, ¢.g., substances which have a pain relief
effect. More specifically, interesting drug substances are
those belonging to the class of drug substances normally
denoted NSAIDs or NSAID substances.

In EP-A-0 438 249A1 (ELAN Corporation PL.C) is
given another example of a composition which has been
designed to release paproxen immediately and sustained.
However, as shown in Example 18 herein, the so-called
immediate release of naproxen does not take place under
acidic conditions, i.e. conditions prevailing in the stomach.
Accordingly, such a composition is not withirn the scope of
the present application.

As will be apparent from the following the present
inventors have developed a composition in multiple-units
form for a quick release as well and an delayed and extended
release.

Multiple-units formulation techniques according to the
invention aim at a modified release of a drug substance in a
predetermined pattern to control the peak plasma concen-
tration without affecting the bioavailability, i.e. the extent of
drug availability. The release of an NSAID substance from
a composition according to the present invention is con-
trolled in a very flexible manner as described below. Many
advantages are obtained, e.g., the frequency of undesirable
side effects may be reduced, and due 1o the control of the
time it takes to obtain the peak plasma concentration and the
prolongation of the time at the therapeutically active plasma
concenlration, the frequency of the administration may be
reduced 1o a dosage taken only twice or once a day. This also
serves to improve patient compliance. A further advantage
of the modified release multiple-units dosage form is that
high local concentrations of the active substance in the
gastro-intestinal sysiem are avoided, due to the uniis being
distributed freely throughout the gastrointestinal tract, inde-
pendent of gastric emptying.

Moreover, patients suffering from pain andfor inflamma-
tory conditions and/or related conditions very often require
high daily dosages of NSAID substances. If such high
dosage of an NSAID substance should be given only once a
day, the release from the dosage form must be safe, predict-
able and reliable. The composition should ziso be very
storage slable because an immediate release due to acciden-
tal damaging of e.g. the coating or capsule of a high dosage
form may result in undesired high plasma conceniratioss,
so-called dose dumping, which could cause undesired side
effects. Furthermore, from a technical point of view, the
release rate and the release pattern of the active drug
substance from the composition should not significantly
change during the shelf-life of the composition. Even a
minor change in the release rate and/or release pattern may
have a significant impact on the in vivo performance of the
composition.

By use of a coated muitiple unit dosage form, the risk of
dose dumping due to e.g. rupturing of a coating is reduced
because the amount of active ingredient in each coated unit
is negligible.

The compositions according to the prescnt invention arc
intended to reduce or e¢ssentially eliminate problems iden-
tified with other kind of compositions intended for admin-
istration once daily. Thus, a major disadvantage of the
once-a-day treatment in the art may be a low plasma
conceniration at the end of the dosing period and thereby the
lack of therapeutic response. As the treatment of pain and/or
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inflammatory conditions and/or related conditions, is a bal-
ance of therapeutic effect on the one hand and the risk of side
effects on the other hand, e.g. due to accumulation of drug,
the dosage interval is generally calculated so that the drug
coucentration is substantially decreased at the time of intake
of the next dosage. Accordingly, the patient will very often
suffer from diseasc symptoms before the drug concentration
subsequent to the next dosage has reached the therapeutic
level. In addition, it should be noted that in the treatment of
pain and/or inflammatory conditions and/or related
conditions, relatively higher dosages, corresponding to a
relatively higher peak concentration, are often nceded in
case the symptoms break through. Accordingly, a relatively
higher initial plasma concentration of an NSAID substance
may be necessary compared to the plasma concentration at
steady state.

However, to the best of our knowledge no oral non-steroid
anti-inflammatory medified release pharmaceutical compo-
sition has been disclosed which at the same time can be
produced in an casy, cheap and reliable manner and which
provides a suitable profile for release of active substance
(under acidic, neutral and basic conditions) resuliing in an
extended period of action so that the inflammatory condition
is both rapidly alleviated after administration and avoided
for a period of about 12 to 24 hours.

Therefore, there is a nced for developing a composition
comprising a non-steroid anti-inflammatory drug substance
permitting the administration of dosages only once or twice
a day in a safe and reliable manner, and which is easy to
produce, preferably involving conventional production
methods and as few production steps as possible. It is also
important that an NSAID composition for daily administra-
tion comprises the active ingredient in such a way that the
composition has a reliable dissolution rate since a change in
the dissolution pattern ol the NSAID substance could be
disadvantageous for the patient.

BRIEF DISCLOSURE OF THE INVENTION

The purpose of the preseat invention is to provide an oral
modified release muitiple-unts composition for administra-
tion of a daily dosage of an NSAID substance in a dosage
form which only requires administration at the most twice
daily, preferably once daily, and which overcomes the draw-
backs of hitherto suggested formulations of modificd rclcase
composilions conlaining an NSAID subslance in that the
dosage form both provides a substantially fast release from
a first fraction comprising multiple units and a delayed and
extended release from a second fraction of multiple units of
the NSAID substance whereby alleviation of symptoms is
achieved shortly after administration and is maintained for at
least 12 hours, preferably 24 hours after administration.

A further aspect of the invention is to provide a process
for the preparation of a composition of an oral pharmaceu-
tical modified release multiple-units composition containing
an NSAID substance, and in addition, a method for treating
patients with a composition according to the invention
whereby the interval between each administration is
increased 10 about 12-24 hours.

Accordingly, the present invention relates to an oral
pharmaceutical modified release multiple-units composition
in unit dosage form for administration of a therapeutically
and/ur prophylactically effective amount of a non-steroid
anti-inflammatory drug substance (an NSAID substance), a
unit dosage form comprising two NSAID-conizining
fractions,

i) a first NSAID-containing fraction of multiple-units for

quick release of the NSAID substance, and
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ii) a second NSAID-containing fraction of muliiple-units

for exiended release of the NSAID substance,

the first fraction which—when subjecied to dissolution
method II as defined herein employing 0.07 N HCl
as dissolution medium—releases at least 50% w/w of
the NSAID substance present in the fraction within
the first 20 min of the test,

the second fraction being in the form of coated delayed
release multiple-units for extended release of the
NSAID substance.

The present invention also relates to a composition for the
administraticn of a therapeutically and/or prophylactically
effective amount of an NSAID substance to obtain both a
relatively fast onset of the therapeutic effect and the main-
tenance of a therapeutically active plasma concentration for
a relatively long period of time, a unit dosage of the
composition comprising at least two fractions as follows:

a first fraction of quick release multiple-uniis for rela-

tively quick release in vivo of an NSAID substance 1o
obtain a therapeutically and/or prophylaciically active
plasma concentration within a relatively short period of
time, and

a second fraction of coated modified release multiple-

units for extended release in vivo of an NSAID sub-
stance 10 maintain a therapeutically and/or prophylac-
tically active plasma concentration in order 1o enable
dosing once or twice daily,

the formulation of the first and the second fractions, with
respect 1o release therefrom and with respect to the
ratio between the first and the second fraction in the
umt dosage, being adapted so as to obtain:

a relative fast in vitro release of the NSAID substance
from the first fraction of quick release multiple-units, as
measured by the dissolution method 11 as defined
herein, an extended in vitro release of the NSAID
substance from the second fraction of exiended release
multiple-units relative to the in vitro release of the first
fraction of the NSAID substance, as measured by the
dissolution method Il as defined herein. the quick
release and the extended in vitro release being adapted
so that the first fraction is substantially released when
the release from the second fraction is initiated corre-
sponding to at least 50% w/w release of the NSAID
substance contained in the

first fraction at the time when at the most about 15% w/w
such as, e.g., at the most about 10% w/w or at the most
about 5% w/iw of the NSAID substance contained in the
second fraction is released as measured by the disso-
lution method 11T as defined hercin.

It should be noted that the dissolution methods mentioned
above aand throughout the specification of course may be
adjusted 10 specific drug subsiances and in some cases
replaced with other dissolution methods. However, the
requirements claimed herein should still be fulfilled.

The modified release multiple-units dosage forms of the
present invention achieve and maintain therapeutic plasma
concentrations for a prolonged period of time. In order to
achieve the relatively fast absorption for the first fraction it
requires that NSAID substances dissolve in the stomach (cf.
the discussion above). Since the solubility of an NSAID
substance such as, e.g., lornoxicam is <1 mg/100 m! in 0.1
N HCI {aqueous solution of 0.1 N hydrochloric acid) the
present inventors have found that incorporation such an
NSAID substance in free form or in the form of a traditional
formulation does not give the desired quick release under
acidic conditions to enable a fast onset of the therapeutic
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effect in vivo, However, and as 11 will be discussed in detail
below, a quick release of an NSAID substance (which is a
weak acid or has a very low solubility under acidic
conditions) takes place under acidic conditions provided that
the drug substance is presented in a formulation wherein
specific means has been used in order to manipulate the
release rale so that the release becomes much faster than
from a traditional composition. Thus, in contrast to the prior
ant composition in which focus only has been op the
extended release rate part of the compositions and on the
possibility of changing the release from this part, the present
inventors have found it necessary to adjust the release rate
from both the fast and the slow release part of a composition
when the NSAID substance either has a very low solubility
in 0.1 N hydrochloric acid or has a pK,, below about 5.5 such
as, e.g., about 4-5. Thus, both the fast release fraction and
the delayed release fraction must be manipulated with
respect to release in order to achieve a suitable overall
release rate.

The first fraction of the composition constitutes the quick
releasing part of the composition whereas the second frac-
tion of the composition constitutes the delayed and extended
release part of the composition. In the first fraction. the
release rale is primarily governed by the formulation of the
fraction, i.e. the ingredients employed and the processing of
the ingredients to obtain the first fraction (cf. Danish Patent
Application filed on Sep. 10, 1998 in the name of Nycomed
Danmark). In those cases, where a coaling is present on the
units of the first fraction, the coating may of course also
contribute to the control of the release of the active drug
substance from the first fraction. In the second fraction, the
release rate is primarily governed by the constitution and
thickness of a controtled release membrane which are
applied on pellet cores (also denoted “pellets”).

The delayed and extended fraclion is based on the appli-
cation of a release controlling membrane. The release is
being controlled by the membrane which makes the formu-
lation much more robust and easier 1o manipulate and
manufacture. Ideally there is no release controlling effect
from the uncoated units of the second fraction, ie. the
uncoated mulliple-units of the second fraction do not sig-
nificantly contribute to any control of the extended release of
the active drug substance but the uncoated muitiple-units
merely release the active drug substance freely without any
significant retardation.

The modified release multiple-units dosage forms of the
present invention achieve and maintain therapeutic levels
and, at the same time, reduces the risks for any side effect.
which are believed to be associated with high blood levels
of NSAID substances. Furthcrmore, the detayed or extended
release properties of the coating applied an the second
fraction of the multiple-units dosage forms of the present
invention are unaffected by the pH in the gastro-intestinal
fract.

The first fraction of the multiple-units dosage form of the
invention may also be in the form of coated multiple-units
provided that the release rate of such a fraction is so fast in
the dissolution medium employed in dissolution method I1
described herein that at least 50% w/w of the total dose of
the first fraction is released within the first 20 min.

When a coaling is present on the multiple-units of the first
fraction then it could advantageous be of the same kind as
an outer coating on the multiple-units of the second fraction.
The employment of the same kind of coating for each
fraction may be performed with substantially identical pro-
cedures and materials and the production cosi can be kept at
a low level.
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DETAILED DISCLOSURE OF THE INVENTION

Accordingly, the present invention relales 1o an oral
pharmaceutical modified release multiple-uniis composition
m unit dosage form for administration of a therapeutically
and/or prophylactically effective amount of a non-steroid
anti-inflammatory drug substance (an NSAID substance), a
vait dosage form comprising two NSAID-countaining
fractions,

i) a first NSAID-containing fraction of multiple-units for

quick release of the NSAID substance, and

ii) a second NSAID-containiog fraction of multiple-units

for extended release of the NSAID substance,

the first fraction which—when subjected to dissolution
method 11 as defined herein employing 0.07 N HCl
as dissolution medium—releases at least 50% w/w of
the NSAID substance present in the fraction within
the fiest 20 min of the test,

the second fraction being in the form of coaled delayed

release multiple units for exiended release of the
NSAID substance.

As discussed above it is very important to secure that the
release patlern of the active drug substance contained in the
composition is suitable for a composition for administration
once or twice daily. The emplovment of a1 least two different
fractions of multiple-units gives very Hexible formulation
parameters. Thus, it is possible to vary i) the percentage of
the total dose of the NSAID substance contained in each
fraction and ii) the weight ratio between the different frac-
tions. The system (1.¢. formulation concept) is therefore very
suitable to not only one specific drug substance but can
within certain limits be applied on a class or many classes of
active drug substances once the target release profile has
been determined. Of course, a change from one active drug
substance to another active drug substance may give rise to
certain adjustments of the constitution of the individual
fractions to the specific substance. In the following is given
a discussion of how to determine a larget profile for an active
drug substance and the release requirements generally appli-
cable for the group of active drug substances belonging to
the non-steroid anti-inflammatory drug substanccs.

Dissolution Requirements

As described in the following, a target release profile can
be designed for any NSAID substance. In the following the
target rclease profile for a selected NSAID substance is
described, namely lornoxicam.

Based on the knowledge of the pharmacokinetics of
lornoxicam and a study performed by us employing a plain
tablet and a solution (Hitzenberger G, Radhofer-Welte §,
Takacs F, Rosenow D.: Pharmacokinetics of lornoxicam in
man, Postgrad. Med. J. 1990, 66, pp §22-826), a target in
vivo profile for a once daily product has been ¢stimated
(FIG. 1).

The presumptions made in estimating this target profile
were:

1) a double peak and an effective concentration for 24
hours are desired from a therapeutic point of view (i.c.
plasma lornoxicam concentrations at 24 hours should
be similar to the plasma concentration obtained 8-12
hours after administration of half the dose in the form
of a plain tablet),

ii) that the first fraction of the composition should have an
absorption rate similar to or faster than that of plain
tablets

iii) that the peak concentration should not be higher than
the peak concentration observed after administration of
half the dose in the form of a plain tablet, and
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iv) that the second peak should appear abont 5-6 hours

after dosing.

A person skilled in the art is capable of determining the
actual values with respect 1o the above-mentioned provi-
sions and based on such values perform any necessary
correction to the estimated profile (target profile).

The estimated target plasma profile as well as the profile
from plain tablets have been deconveluted with plasma
concentrations from an oral solution to give an estimated in
vivo dissolution profile (FIG. 2). All data were normalised to
a dose of 16 mg. In the deconvolution a time interval ol 0.5
hours was employed (cf. Langenbucher T, and 11. Moller:
Correlation of in vitro drug release with in vivo response
kinetics. Part I: Mathematical treatment of time functions.
Pharm. Ind. 1983, 45, pp 623-8 and Langeabucher F. and H.
Moller: Correlation of in viro drug release with in vivo
response kipetics. Part 1I: Use of function parameters.
Pharm. Ind. 1983, 45, pp 629-33).

The presumptions in making this deconvolution were that
the daily dose of lornoxicam is the same irrespective of
whether 2 once daily composition or a plain tablet or a
solution were administered,

The estimated in vivo dissolution profile for a once daily
product can be used as the targetl in vitro profile for the
combination of a fast or quick release fraction (i.c. the first
fraction) and an extended or slow release fraction (i.e. the
second fraction, coaled pellets). The estimated in vivo
dissolution protile for the once daily composition can be
used as the target in vitro profile, when performing the
dissolution tests in vitro with 1 hour in 0.1 N HCI and then
shift 1o phosphate buffer pH 7.3 or 7.4 (dissolution methods
01 or 1V described herein). This knowledge has been utilized
in order to arrive at the dissolution requirements described
io the followiog.

The presumptions made in using the ¢stimated in vivo
profile as 1arget for in vilro profile were:

i) that a plain tablet will remain in the stomach for about

1 hour beforc a passage into the intestine takes place
(estimated from the difference in T,,,. between the
solution (0.5 hours) and the plain tablet (1.5 hour),

ii) that the correlation between the in vitro dissolution and

the in vivo dissolution is a 1:1 correlation, and

i) that lornoxicam is absorbed through the whole gas-
trointestinal tract (including colon) in order not to loose
any amount of active drug substance ready for absorp-
tion inlo the circulatory system.

Before going into detail with respect to the release
requiremnent to the first fraction, the second fraction and the
composition in its final form, in the following is given
details with respect (o the target release profile for a once
daily lomoxicam composition. The profilc has been csti-
maled as described above.

Tagel release in vivo profile (corresponds to farget release
profile in vitro employing dissolution methods 11 or IV as
described herein):

Time (hours) % wiw released lornoxicam

5 21 (range: 13=-255)
29 {tange: 15-35%)
37 (range: 25-45%)
42 (range: 30-55%)
52 (range: 40-65%)
62 (range: 45-70%)
69 {range: 50~75%)

- TN SRR,
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-continued

Time (hours) % wiw released lornoxicam

7 75 (range: 55-80%)
8 79 (range: 60-R5%)
9 83 (range: 60-90%)

10 86 (range: 60-95%)
12 89 (range: 65-99%)
16 94 (range: at least about 85%)
20 97 (range: at least aboul 90%)
24 100 (range: at least about 99%)

As apparent from the above, the first fraction must release
the active drug substance quickly in 0.1 N HCI or in the
dissolution medium employed in dissolution method II
described herein, i.e. under conditions simulating the con-
ditions in the stomach and under these conditions the second
fraction does not release any significant amount of the active
drug substance. In this connection it is important to note that
even if the second fractions does not release any significant
amount of the active substance within the first 20 min or 1
hours under acidic conditions, then the controlled release
coating is not necessarily designed as an enteric coating, i.e.
a coating which is insoluble at acidic pH and soluble at
neutral/basic pH. The compositions according to the inven-
tion exemplified in the experimental section are examplies on
compositions wherein the controlied release coating of the
second fractions 15 not an enteric coating. Furthermore,
application of an enteric coating on e.g. pellets would not
lead to an extended release of an active drug substance. The
release will of course be delayed (no release under acidic
_ conditions) but as the pH becomes neutral and alkaline, then
the enteric coating dissolves, i.e. there is no membrane left
io conirol the release.

Notably, the release of the active drug substance from the
first fraction is at least 55% w/w such as, e.g., at least about
60% wiw, at least about 65% w/w, at least about 70% w/w,
at least about 75% w/w or al least about 80% w/w of the total
NSAID substance present in the first fraction within the first
20 min of the tesi, ie. the dissolution method II (pH
corresponding to 0.07 N HCI) as defined in the experimental
section.

In one embodiment the composition may comprise modi-
fied release multiple units wherein the in vitro dissolution
" characleristics of the first fraction of quick release multiple-
units within 0.5 hour provides a release as defined by the
dissolution methods II as described herein of at least about
50% whw, at least about 60% w/w, at least about 70% w/w,
at least about 80% w/w, at least about 85% w/w, ai least
about 90% w/w or at least about 95% w/w calculated on the
total amount of active drug substance contained in the first
fraction.

In addition, the composition-may comprise modified
release multiple units wherein the in vitro dissolution char-
acteristics of the first fraction of quick release multiple units
within 1 hour provides a release as defined by the dissolution
methods II described herein of at least about 50% w/w, such
as, e.g., at least about 6(0% w/jw, at least about 70% w/w, at
least about 80% w/w, at least about 85%, at least about 90%
w/w or at leasl about 95% w/w calculated on the lotal
amount of active drug substance in the first fraction.

As apparent from the discussion above, the overall release
characteristics with respect to release of the active drug
substance from the final composition are composed of the
release characteristics of the first and the second fraction of
multiple-units, respectively. With regard to compositions
containing an NSAID substance intended for administration
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once or twice daily, the present inventors have found that the
release characteristics of the second fractions most suilably
should have the following order of magnitude provided that
the release characteristics of the first fraction are as dis-
cussed above.

Accordingly, the in vitro dissolution characteristics of the
second fraction of extended release multiple units may in
one embodiment within 1 hour provide a release as defined
by the dissoletion method 1II described herein 1o the range
of 0%—-about 30% w/w, such as, e.g., in the range of
0%—about 20% w/w, in the range of 0%—about 10% w/iw
such as about 5% w/w calculated on the total amount of
active drug substance in the second fraction.

Furthermore, the in vitro dissolution characteristics of the
second fraction of extended release multiple units may
within 3 hours provide a release as defined by the dissolution
methed 111 described herein in the range of about 10%—-70%
w/w, such as, e.g., in the range of about 10%—60% w/w, in
the range of about 12%—50% w/w, in the range of 14%-45%
w/w, in the range of about 15%-30% w/w, in the range of
about 15%-20% w/w such as, e.g., about 17% w/w of the
NSAID substance.

Within 6 hours, the in vitro dissolution characieristics of
the second fraction of extended release multiple units may
provide a release as defined by the dissolution method III
described herein in the range of about 35%-95% w/w, such
as, e.g., in the range of about 50%-90% w/w, in the range
of about 50%—80% w/w, in the range of 509%-75% w/fw, in
the range of about 50%—-60% w/w, in the range of about
53%—59% w/w such as, e.g. about 56% w/w of the NSAID
substance.

In addition, within 9 hours the in vitro dissolution char-
acteristics of the second fraction of extended release mul-
tiple units may provide a releasc as defined by the dissolu-
tion method III described herein in the range of about
509%—100% wiw, such as, e.g., in the range of about
60%—-98% w/w, in the range of about 65%—-95% wiw, in the
range of about 70%-90% w/w, in the range of about
70%-80% w/w such as, e.g., about 76% w/w of the NSAID
substance.

To ensure that the final composition has a proper consti-
tution with respect fo the weight amount of first fraction
relative to the amount of second fraction, the in vitro
dissolution characteristics of the first and second fractions
are in one embodiment adapted so that the first fraction is
substantially released when the release from the second
fraction is initiated, corresponding to atl least 50% w/w
release of the first fraction at the time at the most about 15%
w/w such as, e.g., at the most about 10% or at the most about
5% wijw of the second fraction is released, as measured by
the dissolution method I described hercin. In addition, the
in vitro dissolution characteristics of the first and second
fractions in the same or a second embodiment as mentioned
above are adapted so that the first fraction is subsiantially
released when the release from the second fraction is
initiated, corresponding to at least 70% w/w release of the
first fraction at the time at the most about 20% w/w such as,
©.g., at the most 15% w/w or at the most about 10% wow of
the second fraction is released, as measured by the dissolu-
tion method III described herein.

Apart from the requirements to the individual fractions
contained in the composition it is of course of utmeost
importance to ensure that the composition in its final form
has in vitro dissolution characteristics which give evidence
for a suitable in vivo behaviour, i.¢. a fast onset of the effect
together with an extended release of the active drug sub-
stance to ensure a therapeutic and/or prophylactic effect
upon administration once or twice daily.
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The two fractions of multiple units may be selected, with
respect to the release from each fraction and the ratio
between the two fractions, so that the in vitro dissolution
characteristics of the composition within 1 hour provide a
release of the NSAID substance in the first and second
fractions in the range of from about 5% w/w to about 50%
wiw, such as, e.g., in the range of from aboul 5% w/w 1o
about 45% w/w, in the range of from about 15% w/w 10
about 40% wiw, in the range of from about 20% w/w to
about 35% wfw such as about 29% wj/w, as defined by the
dissolution method IIl described herein.

In addition, the two fractions of multiple units may be
selected, with respect to the release from each fraction and
the ratio between the two fractions, so that the in vitro
dissolution characteristics of the composition within 3 hours
provide a release as defined by the dissolution method III
described herein in the range of from about 20% w/w to
about 80% w/w, such as, e.g, in the range of from about
25% wiw to about 70% w/w, the range of from about 30%
w/w o about 60% wfw, in the range of {rom 35% wiw to
about 55% w/w such as about 42% w/w.

In an additional aspect, the two fractions of multiple units
may be selected, with respect to the release from each
fraction and the ratio between the two fractions, so that the
in vitro dissolution characteristics of the composition within
6 hours provide a release as defined by ihe dissolution
method [T described herein in the range of from about 40%
w/w 10 about 98% w/w, such as, e.g., in the range of from
about 50% wiw to about 95% wjw, in the range of from
about 60% w/w to about 90% wjfw, in the range of from

"about 60% w/w to about 85% w/w, in the range of from
about 60% to about 83% such as about 69-70% w/w.

Furthermore, the two fractions of multiple units may be
selected, with respect to the release from each fraction and
the ratio belween the two fraciions, so that the in vitro
dissolution characteristics of the composition within 9 hours
provide a release as defined by the dissolution methed I1I
described herein in the range of from about 50% w/w to
about 100% w/w, such as, ¢.g,, in the range of from about
60% wiw to about 99% w/w, in the range of from about 70%
w/w to about 98% w/w, in the range of from about 70% wjw
to about 97% w/iw, in the range of from about 75% w/w to
aboul 96% w/w, such as in the range of from about 80% w/w
1o about 96%, such as about 80-85% w/w.

In a preferred embodiment, the composition fulfils the
above criteria with respect to the dissolution characleristics
of the composttion in the full time span mentioned.

The percentage of NSAID substance in the first fraction is
in the range of about 5%—50% w/w such as, e.g., in the range
of about 10%-—45% w/w, in the range of aboui 15%~45%
w/w, in the range of about 20%-40% w/w, in the range of
about 25%-40% w/w, in the range of about 25%-35% w/w
such as, ¢.g., about 30% wiw, calculzted on the total amount
of NSAID substance in the composition.

The percentage of NSAID substange in the second frac-
tion is in the range of about 30%-99% w/w such as, e.g. in
the range of about 40%-98% w/w, in the range of about
4595-95% wiw, in the range of about 509%-95% w/w, in the
range of about 55%-85% w/w, in the range of abowt
60%—80% w/w, in the range of about 60%—75% w/w, in the
range of abut 65%—75% wiw such as, e.g., about 70% w/iw,
calculated on the total amount of NSAID subsiance in the
ComposHIon.

In a preferred embodiment, the multiple units of the
second and, when appropriate, the first fraction are coated,
cross-sectionally substantially homogeneous pelleis.

It is preferred that the multiple units of the first fraction
result in a peak plasma concentration of the NSAID sub-
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stance which is substantially the same as the peak concen-
tration resulting from the second fraction. As the peak
plasma concentration of the second fraction is adapted so
that plasma concentration has a prolonged character due to
the dissolution characteristics of the fraction described
herein, the peak of this second fraction should preferably
substantially represent the upper level of the therapeutic
plasma concentration. In a preferred embodiment, the
plasma concentration level is of such a size that no NSAID
substance is in excess.

Since the total amount of NSAID substance contained in
the first fraction is balanced compared to the total amount of
NSAID substance in the composition, a peak plasma con-
centration of NSAID substance derived from the first frac-
tion which is higher than the peak concentration resuliing
from the second fraction does not necessarily represent a
substantial waste of the NSAID substance.

However, unless the patient suffers from heavy break-
through symptoms wherein a higher plasma concentration
than the plasma concentration for maintaining symplom
alleviation often seems lo be needed, the concentrations
obtained from the first fraction should not exceed the peak
from the second fraction.

Even in the circumsiances wherein the peak of the first
fraction is preferably higher than the peak from the second
fraction, unsuitable high plasma concentrations (within the
toxic level) derived from the first fraction may easily be
avoided by adjusting the amount of active drug substance
contained in (he first fraction.

In another embodiment, e.g. in the circumstances wherein
the patient is well treated by administration once or fwice a
day with a composition according to the invention, the first
fraction may be adapted so that it results in a peak plasma
concentration of the NSAID substance which 1s lower than
the peak concentration resulting from the second fraction.
‘This would not necessarily result in breakthrough symptoms
as the NSAID substance remaining in the plasma from the
previous dosage administered may contribule to maintaining
the plasma concentration sufficiently high until the second
fraction of the composition is released. In other cascs, the
daily dosage may be administered at a suitable time of the
day when the patient has experienced less need for the
NSAID, e.g. before bedtime.

Accordingly, an important aspect of the invention is an
embodiment wherein the first fraction results in a therapeu-
tically active plasma concentration of the NSAID substance
unti] the delayed release of an NSAID substance from the
second fraction of modified release multiple units coatrib-
utes to the maintenance of a therapeutically active plasma
concentration of the NSAID substance.

As discussed above, the multiple-units of the first fraction
may be in the form of uncoated pellet cores, coated pellet
cores, granuies, a granulate or small plain tablets provided
that the requirements with respect to release of active drug
substance mm 0.1 N HCl and under conditions as those
described under dissolution method H herein are fulfilied. In
those cases, where the first fraction is in the form of coated
pellets, the time lag of the release from the second traction
relative to the first fraction may be obtained by a modified
release coating of the second fraction which is present in a
range of about 25%—80% such as, e.g., about 2%~70%, about
2-60%, about 3-50%, about 3-40%, about 4-30%, about
5-20% or about 2-5%, relative to the uncoated unit.

It is also preferred that the modified release coating of the
fraction(s) is substantially water-insoluble, but water-
diffusible and substantially pH-independent which will
facilitate an absorption independent of the presence of food
in the stomach.
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Dosage

In general, the dosage of the aclive drug substance present
in a composition according to the invention depends inter
alia on the specific drug substance, the age and condition of
the patient and of the disease to be treated.

Composttions according to the invention intcnded for
once daily administration will generally contain a daily dose
of the active drug substance whereas compesitions accord-
ing to the invention intended for twice daily administrations
will generally contain half the daily dose of the active drug
substance. However, the daily dose may be divided into
several dosage forms.

In the following is listed the recommended daily doses for
sclected NSAID substances.

Aceclofenac: 200 mg

Diclofenac: 100 mg

Etodolac: 400 mg

Fenbufen: 900 mg

Fenoprofen: 1.5

Flurbiprofen: 200 mg

Ibuproten: 1.6 g

Indometacin: 100 mg

Ketoprofen: 200 mg

Mcloxicam: 15 mg

Nabumeton: 1 g

Naproxen: 750 mg

Piroxicam: 20 mg

Sulindac: 300 mg

Tenoxicam: 20 mg

Tiaprofenic acid: 600 mg

Tolfenamic acid: 400 mg

Tolmetin: 800 mg

The amount of an NSAID substance of the modified
release multiple-units composition according 1o the inven-
tion may be sclecied so that is correspoads to zbout 1 mg,
2 mg, 3 mg, 4 mg, 5 mg, 8 mg, 10 mg, 12 mg, 16 mg, 20
mg, 24 mg, 25 mg, 30 mg, 3 mg, 50 mg, 60 mg, 100 mg, 200
mg, 300 mg, 400 mg, 500 mg, 600 mg, 700 mg, 800 mg, 900
mp, 1g, 1.1g 12g 13 gor1.6g of NSAID substance
which are dosages generally known in the art. However, the
composition according to the invention preferably com-
prises an amount of an NSAID substance which is a daily
therapeutically effective amount of the NSAID substance.

Generally, with conventional dosage forms such as plain
tablets comprising an NSAID substance, il is not always
possible to obtain identical release profiles when differemt
dosages are administered together as the load of active
ingredient may differ depending on the size of the tablet. The
release profile for 100 mg given in a single dosage may thus
differ from 100 mg given as 5 dosages comprising 20 mg
each. Not even with the commercially available modified
release dosage forms, a substantially identical release profile
within the different dosages is always observed.

With a composition according to the present invention, it
is now possible to administer different dosages with identi-
cal release profiles (cf. resulis reported in the experimental
section). For example, if cach modified rclease multiple-
units composition according to the invention is prepared
with the same type of multiple units of the first and second
fractions and in the same ratios, cach of the dosage forms
may be administered together to obtain any desired 1o1al
dosage without altering the overall release profile from the
lotal dosage. Accordingly, reliable and predictable plasma
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concentrations during the ccmplete time span bolween
administration may be obtained independenily of the total
dosage.

Therefore, a further advantage of the composition accord-
ing to the invention is that the composition may be produced
in different series of dosage forms of ¢.g. 4 mg, 8 mg, 12 mg,
16 mg, 24 mg, 32 mg etc., each of the seres having
individual properties resulting from the design of modilicd
release of the first and second fractions as well as from the
ratio between the fractions. Any desired 101al dosage can
then be selected from the relevant dosage forms within each
of the series.

The preferred dosage form according to the inveatioa is in
the form of a capsule, tablet, sachet etc. The size of the
dosage form is adapted to the amount of the NSAID sub-
stance of the composition.

The above suggested dosage amounts should not be
regarded as a limitation of the scope of the invention as it is
obvious for the skilled person that any desired amount of the
NSAID substance may be applied and is only mited by the
size of the composition and the type of the NSAID sub-
stance.

The overall goal of the present invention is to provide a
composition in unit dosage form for the administration of a
therapeutically effective amount of an NSAID subsiance
once a day. However, as some patients may still need to, or
prefer to, receive administration twice a day, the invention
should not be limited to a once-a-day composition as long as
each of the unit dosage forms fulfils the criteria with respect
lo the dissolution mentioned above.

In a further aspect, the wvention relates 10 a process for
the preparation of an oral pharmaceutical modified release
composition, the process comprising incorporating into the
unit dosage at least two fractions as follows:

a first fraction of quick release multiple-units for rela-
tively quick release in vivo of an NSAID substance to
obtain a therapeutically or prophylactically active
plasma concentration within a rclatively short period of
time, and a second fraction of- coated-extended release
multiple-units for extended release in vivo of an
NSAID substance (o maintain a therapeutically active
plasma concentration in order to enable dosing once or
twice daily,

the formulation of the first and the second (ractions, with
respect 10 release therefrom and with respect to the
ratio between the first and the second fraction in the
unit dosage, being adapted so as to oblain:

a relative quick in viiro release of the NSAID substance
from the first fraction of quick release muhiple-units,
as measured by the dissolution method Il defined
herein,

an extended in vitro release of the NSAID substance
from the second fraction of extended release
multiple-units relative to the in vitro release of the
first fraction of the NSAID substance, as measured
by the dissolution method 111 as defined herein, the
quick release and the extended in vitro release being
adapted so that the first fraction is substantially
released when the release from the secand fraction is
initiated corresponding to at least about S0% w/w
release of the NSAID substance contained in the first
fraction at the time when about 5% w/w of the
NSAID substance contained in the second fraction is
released as measured by the dissolution method I as
defined herein.

Definitions of Selected Terms Used Hercin

The term “modified release multiple-units composition™
used in the present coatext is defined as the release of the
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drug differs from that of a traditional composition. The
release rate is in other words controlled and it is possible to
manipulate the release rate by means of e.g. changing the
formulation parameters. The rate is often controlled in such
a manner that the plasma concentration levels are main-
tained for the longest possible period above the therapeutic
(the therapeutically active) level, but below the toxic level.
However, the term “modified” is not restricted lo an
extended or prolonged effect, the term “modified” may as
well cover the situation where the release rate is manipulated
in such a manner that a quicker release than normally
expected is oblained. Thus. in the present context the terms
“quick”, “fast” and “enhanced” release as well as
“controlled”, “delayed”, “sustained”, “prolonged”,
“cxtended” and other synonyms well known to a person
skilled in the art are covered by the term “modified”.

The term modified release in the present context refers to
a composition which can be coated or uncoated and prepared
by using pharmaceutically acceptable excipients and/or spe-
cific procedures which separately or together are designed to
modify the rate or the place at which the active ingredient or
ingredients are released (Ph. Eur. 97).

The term “cxtended release™ in the present context refers
to a modified release composition of which the release of the
active ingredient and its subsequent absorption are pro-
longed in comparison with a conventional non-modified
form (Commision of the European Communitics).

The terms “quick release”, “fast release” or “enhanced
release” in the present context refer 1o a modified release
composition of which the release of the active ingredient and
its subsequent absorption are fast. More specifically, the
terms “quick release”, “fast release” or “enhanced release”
mean that for a composition—when subjected to a dissolu-
tion method II described herein—at least about 50% w/w of
the active substance is dissolved within the first 20 min of
the test.

The term “fraction” of multiple urnits in the present
context refers to a part of the multiple units of a dosage unit.
One fraction will generally differ from another fraction of
multiple units of the dosage unit. Even though oaly two
fractions have been defined, it is within the scope of the
invention to have more than two fractions in one dosage
unit. Accordingly, the dosage unit according to the invention
comprises at least two fractions.

The term “dosage unit” in the present context refers to one
single umit, e.g. a capsule, tablel, a sachet or any other
relevant dosage form known within the art. A dosage unit
represents a plurality of individual units which in accor-
dance with the general state of the art may be in the form of
a capsule, a tablet, a sachet, etc.

The term “bioavailability” designates the rate and extent
to which the drug i1s absorbed from the modified multiple-
units composition.

In the present context the term “iherapeinical]y active
plasma concentration which cnables dosing once or twice
daily” includes the situation wherein the NSAID substance
administered has been metabolised to active metabolites
resulting in a therapeutic effect for the stated period. It also
includes the situation wherein the NSAID substance admin-
istered is presertt in a periferal compartment resulting in a
therapeutic effect for the stated period.

The terms “NSAIDs” or “NSAID substances” are used
herein to designate a group of drugs that belongs to non-
steroid anti-inflammatory drug substances and pharmaceu-
tically acceptable salts, prodrugs and/or complexes thereof
as well as mixtures thereof.
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The therapeutic classes mentioned herein are in accor-
dance with the ATC {Anatomical Therapeutic Chemical)
classification system.

Active Drug Substances

In the following are given examples of active drug
substances which may be incorporated in 2 composition
according to the invention. A majority of the active drug
substances mentioned are weak acids, i.e. substances which
have a pK, value below about 5.5 such as, e.g., in a range
of from about 3.0 to about 5.5 or in a range of from about
4,0 10 about 5.0. In this connection it can be mentioned that
the pK, value for lornoxicam is about 4.7, for naproxen
about 4.2, for indometacia about 4.5 and for acetylsalicylic
acid about 3.5. When such substances which have a pK,
value of between about 3.0 to about 5.5 is employed in the
composition, the present inventors have found that the first
fraction should be in the form of uncoated multiple-units as
the coating or the manufacture of the units to a form suitable
for application of a coating seem 10 have a retarding effect
on the release rate of the active drug substance from the first
fraction (see the experimental section). Moreover, active
drug substances like those mentioned above (i.e. weak acids
having a pK, value of at the most about 5.5 or about 5.0)
generally have a poor solubihlity in media having a pH below
the pK, value; as an example the solubility of lornoxicam at
a pH corresponding to 0.1 N HCl is less than about 1 mg/100
ml at room temperature and active drug substances like
acetylsalicylic acid, indometacin and naproxen are regarded
as substances which are practically insoluble in water and
0.1 N HCl at room temperature. From the discussion relating
1o solubility and availability of the active drug substance in
order to get access o the circulatory system it is should be
appreciated thal the release {dissolution) of the active drug
substance from the first fraction should be quick under
acidic conditions, €.g., in 0.1 N HCl even if the active drug
substance has a very low solubility in this medium. First
fractions containing such active drug substances are gener-
ally not in the form of coated multiple-units in compositions
according to the invention (cf. the discussion above).

However, when the active drug substance incorporated in
a composition according 1o the invention has a pK, value of
at least about 5.0 such as at least about 5.5 the multiple-units
of the invention may as well be in the form of coated
multiple-units such as, €.g., coated pellet cores.

The first fraction is normally uncoated when the NSAID
substance has a solubiiity in 0.1 N hydrochloric acid at room
temperature of at the most about 0.5% w/v such as, ¢.g. at
the most about 0.1% w/v, at the most about 0.05% w/v, at the
most about (.03% w/v, at the most about 0.01% w/w, at ihe
most about 0.007% w/v, at the most about 0.005% w/v, at the

most about 0.003% w/v, at the most about 0.002% w/v or at

the most about 0.001% w/v.

The first fraction may be coaled when the NSAID sub-
stance has a solubility in 0.1 N hydrochloric acid at room
temperature of at least about 0.1% w/v such as e.g. at least
aboul 0.5% w/v or at leasl about 1% wiv.

Relevant examples of NSAID substances suitable {or use
in compositions according to the invention are:

amincarylcarboxylic acid derivatives like e.g. enfenamic

acid, flufenamic acid, isonixin, meclofenamic acid,
mefenamic acid, morniflumate, niflumic acid, and
tolfenamic acid,

arylacetic acid derivatives like ¢.g. aceclofenac,

acemetacin, amfenac, bromfenac, cimmetacin,
diclofenac, etodolac, fentiazac, glucametacin,

=0,
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indomethacin, lonazolac, metiavinic acid,
oxamelacine, pirazolac, proglumetacin, sulindac,
tiaramide, tolmetin, and zomepirac,
arylcarboxylic acids like e.g. ketorolac and tinoridine,
arylpropionic acid derivatives like e.g. alminoprofen,
bermoprofen, carprofen, dexibuprofen, fenbufen,
fenoprofen, flunoxaprofen, flurbiprofen, ibuprofen,
ibuproxam, ketoprofen, loxoprofen, naproxen,
oxaprozin, pranoprofen, protizinic acid, and tiaprofenic
acid, )
pyrazoles like e.g. epirizole,
pyrazolenes like e.g. benzpipervlon, mofebulazone,
oxyphenbutazone, phenylbutazone, and ramifenazone,

salicylic acid derivatives like ¢.g. acetaminosalol, acetyl-
salicylic acid, benorylate, eterisalate, fendosal, imida-
zole salicylate, lysine acetylsalicylate, morpholine
salicylate, parsalmide, salamidacetic acid and salsalate,

thiazinecarboxamides like a.0. ampiroxicam, droxicam,
lornoxicam, meloxicam, piroxicam, and tenoxicam,

others like bucillamine, bucolome, bumadizon,
diferenpiramide, ditazol, emaorfazone, nabumetone,
nimesulide, proguazone and piroxicam (e.g. in the farm
of a betacyclodextrin complex).

From a market point especially the following NSAIDs are
interesting: lernoxicam, diclofenac, nimesulide, ibuprofen,
piroxicam, piroxicam (betacyclodexirin), naproxen,
ketoprofen, tenoxicam, aceclofenac, indometacin,
nabumetlone, acemetacin, morniflumate, meloxicam,
flurbiprofen. tiaprofenic acid, proglumetacin, mefenamic,
acid, fenbufen, etodolac, tolfenamic acid, sulindac,
phenylbutazone, fencprofen, tolmetin, acetylsalicylic acid,
dexibuprofen and pharmaceutically acceptable salts, com-
plexes and/or prodrugs and mixtures thereol.

Other relevant active drug substances are COX-2 (COX is
an abbreviation for cyclooxygenase) inhibitors like e.g.
celecosib and fHosulide.

At present, the most preferred drug substance is lomoxi-
cam and pharmaceulic allv acceptable salts, complexes and
prodrugs thereof. Lomoxicam may be present in a compo-
sition according to the invention as the sole drug substance
or in combination with other drug substances.

The modified release oral dosage form of the presenl
invention preferably includes an NSAID substance as the
therapeutically active ingredient in an amount correspond-
ing to from 1 to about 1600 mg of by weight. Alternatively,
the dosage form may contain molar equivalent amount s of
pharmaceutically accepiable salls thereof, The dosage form
contains an appropriate amount to provide a substantially
cquivalent therapeutic cffect.

A composition according to the invention may contain a
further active drug substance. Relevant substances in this
context are ¢.g. antidepressants, opioids, prostaglandine
analogs (¢.g. misoprostol), glucocorticosteroids, cytostatics
(e.g. methotrexate), H, receptor antagonists (¢.g. cimetidine,
ranitidine), proton pump iphibitors (e.g. pantoprazole,
omeprazole, lansoprazole), antacids, acetaminophen
(paracetamol), penicillamine, sulfasalazioe and/or auranar-
fio.

The term “antidepressant™ used in the present context
includes tricyclic antidepressants as well as other antide-
pressants and mixtures thereof. Pharmaceutically acceptable
salts and/or complexes of antidepressant are also within the
definition of antidepressant. Thus, the term “antidepressant”
is used here 10 designate a group of drugs that have, to
varying degrees, antidepressive properties and/or suitable
properties with respect to alleviation or treatment of neuro-
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genic pain and/or phantom pain. In the present context the
lerm “antidepressant’” encompasses drug subslances mainly
from the therapeutic class NO6 or from the following drug
classification: Psychoanaleptics excluding antiobesity
preparations; anti-depressanis/thymoanaleptics including
substances used in the treatment of endogenous and exog-
enous depression such as, e.g.. imipramine, nortriptyline,
amitriptyline, oxipramol and MAO-inhibiting subslances:
lithium; combinations of drugs with ataractics; psycho-
stimulants including drugs which increase the psychic aod
physical performance and which have a fatigue depressing,
stimulating effect such as, c.g., fentyllines, fencamfamine,
methyiphenidate, amphetamines; pyscholeptic-
psychoanaleptic combinations; nootropics [ which are a class
of psychoactive drugs which arc claimed to have a sclective
action on integrative functions of the CNS. Their action is
alleged to be particularly associated with intellectual
function, learning and memory. Nootropics include prepa-
rations containing substances such as piracetam. pyritinol,
pyrisuccideanol maleate, meclofenoxate, cyprodenate and
their combinations with other substances. excluding those
products with a vasodilatory action (sce the therapeutic class
CO04A). Combinations with cardiac glycosides are classilied
in the therapeutic class CO1A.]; and neurotonics and other
miscellaneous products including products which are not
classified above such as single or combination products
containing bisibutiamin, deanol and derivalives, GABA,
GABOB, N-acetyl asparaginic acid glutaminic acid and
salts, kavain. pbospholipid. succinodinitrate.

The presently most interesting drug substances belong to
the tricyclic antidepressants. Relevant examples of antide-
pressants are. tricyclic antidepressants such as, ¢.g. diben-
zazepine derivatives like carpipramine, clomipramine,
desipramine, imipramine, imipraminoxide, imipramine
pamoate, lofepramine, metapramine, opipramol,
quinupramine, trimipramine; dibenzocycloheptene deriva-
lives like amitriptyline, amitriptyline and chlordiazepoxide.
amitriptyline and medazepram, amitriptyline and pridinol,
amitriptyline and perpbepazine, amitriptylinoxide.
butriptyline, cyclobenzaprine, demexiptiline, nortriptyline,
portriptyline and diazepam, nortriptyline and perphenazine,
nortriptyline and fluphenazine, nortriptyline and flupentixol,
noxiptilin, protriptyline; dibenzoxepine derivatives like dox-
epin; and other tricyclic anti-depressants like adinazolam,
amoxapine, dibenzepin, dimetacrine, dosulepin. dosulepin
and diazepam, dotbiepin, fluacizine (Hluoracyzine,
toracizin), iprindole, maprotiline, melitracen, melitracene
and flupentixol, pizotyline, propizepine, and tianeptine;
other antidepressants like S5-hydroxytryptophan,
adcmetionine, amfcbutamone, amfcbulamonc
hydrochloride, amineptine, amineptine hydrochloride,
amisulpride, fluoxetine hydrochloride, fluoxetine, hypericin,
lithivm carbonate, sertraline hydrochloride, sertraline, St
John’s wort dry extract, trimipramine maleate, citalopram,
citalopram hydrobromide, clomipramine chloride, clomi-
pramine hydrochloride, d-phenylalanine, demexipliline,
demexiptiline hydrochloride, dimethacrine tartrate,
dothiepin, dothiepin hydrochloride, doxepin, fluphenazine
tiydrochloride, fluvoxamine, Huvoxamine hvdrogen
maleate, fluvoxamine maleate, ginkgo biloba, indalpine,
isocarboxazide, johanniskrautirockenestrakt, 1-tryptophan,
lithium citrate, lithium sulfate, lofepramine, maprotiline,
maprotiline hydrochloride, maprotiline mesilate,
medifoxamine, metaprimine fumarate, mianserin.
moclobemide, nitroxazepine hydrochlonde, nomifensine,
nomifensine maleate, nomifensin hydrogenmaleat,
oxilriptan, paroxetine, paraoxetine hydrochloride.
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pheneizine, phenecizine sulfate, piracetam, pirlindole,
pivagabine, prolintane hydrochloride, propizepine
hydrochloride, proiriptyline hydrochloride, quinupramine,
remoxipride hydrochloride, rubidium chloride, setiptiline
maleate, tianeptine sodium, trazodone hvdrochloride, ven-
lafaxine hydrochloride, maprotiline, ioloxatone,
tranyleypromine, trazodone, trazedone hydrochloride,
viloxazine, viloxazine hydrochloride,zimelidine, zimelidine
dihydrochloride.

At present, the most interesting drug substances for use in
a composition according to the invention are amitriptyline
and/or imipramine and pharmaceutically acceptable salts,
complexes and prodrugs therecof. Amitriptyline and/or imi-
pramine may be present in a composition according to the
present invention cither as the sole drug substance or in
combination with other drug substances. Amitripiyline is a
very interesting drug candidate with respect to preventing
and/or treating neurogenic pains and phantom pains.

The temn “opiocid” is used here to designate a group of
drugs that are, lo varying degrees, opium- or morphine-like
inn their properties. The term includes natural and syntbetic
opioids as well as active metabolites such as morphine-6-
glucuronide and morphine-3-glucuronide, and mixtures of
opioids. Pharmaceutically acceptable szalts and/or complexes
of opicids are also within the definition of opioids.

Further relevant examples of opioids for use in compo-
sitions according 1o the inoveation include alfentanil,
allylprodine, alphaprodine, anileridine, benzylmorphine,
bezitramide, buprenorphine butorphanol, clonitazene,
codeine, cyclazocine, desomorphine, dextromoramide,
dezocine, diampromide, dihydrocodeine, dihydromorphine,
dimenoxadol, dimepheptanol, dimethylthiambutene, diox-
aphety!l butyrate, dipipanone, eptazocine, ethoheptazine,
ethylmethylthiambutene, ethylmarphine, clonitazene
fentanyl, beroin, hydrocondone, hydromorphone,
hydroxypethidine, isomethadone, dextropropoxyphene,
ketobemidone, levallorphan, levorphanol,
levophenacylmorphan, lofentanil, meperidine, meptazinol,
melazocine, methadone, metopon, morphine, myrophine,
nalbuphine, narceine, nicormorphine, norlevorphanol,
normethadone, nalorphine, normorphine, norpipanone,
opium, cxycodone, oxymorphone, papaverctum,
pentazocine, phenadoxone, phenomorphan, phenazocine,
phenoperidine, piminodine, piritramide, propheptazine,
promedol, properidine, propiram, prepoxyphene, sufentanil,
tilidine, tramadel, salts thereof, mixtures of any of the
foregoing, mixed w-agonists/antagonists, u- and/or
K-agonists, combinations of the above, and the like.

Within the scope of the invention is of course that more
than onc active drug substance may be prescnt in a
composition, €.g. more than one NSAID substance and/or
drug substances within the same or different therapeutic
classes. Specific relevant therapeutic classes are MO1A
(NSAIDs), RO5D. NO2 (analgesics), N2A (opioids) and
N2B (non-narcolic analgesics).

Dose

In one embodiment of the present invention, the first
fraction of multiple units comprises an amount of an NSAID
substance corresponding to from about 50% to about 5%
(between 1/2 and 1/20) of the daily dosage. In patients which
are satisfactorily treated on 2-3 daily dosages of 2 conven-
tional non-sustained formulation, the first fraction may in
one example contain an amount of the NSAID substance
corresponding to 40% of the daily dosage. The second
fraction may then conlain the remaining 60% of the daily
dosage.
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However, a preferred amount of the first traction may
comprise 30% of the daily dosage and the second fraction
70% of the daily dosage.

In another embodiment of the present invention, the first
fraction of multiple uaits comprises an amount of an NSAID
substance corresponding to the amount of the NSAID sub-
stance necessary for obtaining a therapeutic effect upon a
first single oral dose of a conventional non-sustained for-
mulation of the NSAID substance.

Formulation Details
Firs! Fraction

As described above, the formulation of the first fraction
depends on the specific aclive drug substance to be incor-
porated. If the solubdity al room temperature in 0.1 N HCl
is low and the pK,, value is below about 5.5. or 5.0, then the
first fraction is in the form of uncoated multiple-units. A very
suitable formulation of the first fraction has under such
conditions been found to be in the form of a granulate
wherein special means have been employed in order to
ensure a guick release of the poor soluble active drug
substance. The granuiate is typically prepared by wel-
granulation (a process well known for a person skilled in the
art) employing as little organic solvent as possible in order
to reduce any environmental and personal risk. Furthermore,
the present inventors have found that incorporation of an
antacid-like substance like, e.g., sodium bicarbonate
(sodium hydrogencarbonate), magnesium carbonate, mag-
nesium hydroxide, magnesium melasilicate aluminate and
other alkaline substance, has a pronounced increasing effect
on the release rate.

In ooe embodiment, the individual units of the relatively
fast release fraction according to the invention will normally
be a granulate having a size (average diameier) of at the
mos! about 250 um such as, e.g. at the most about 240 pm,
at the most about 230 um, at the most about 220 um, at the
most abut 210 gm, at the most about 200 um. at the most
about 190 pm, at the most about 180 xm, at 1be most about
175 pm, at the most about 150 g, at the most about 125 sem,
at the most about 100 g, at the most about 90 gm or at the
most about 80 gam.

As described above, the first fraction may also be in the
form of coated multiple-units such as coated pellets pro-
vided that the pK, of the active drug substaoce is at least
about 5.0 or 5.5. From the experimental section inter alia it
appears that such coated cores may have the same coating as
the coating of the second fraction, bul the thickness of the
coating difters in such a manner that the coating of the first
fraction is much thinner than that of the second fraction. For
further details with respect to coating see below.

Second Fraction

The individual units of the extended release fraction
according to the invention will normally be pellets or beads
having a size (average diameter) of from about 0.1 to 2 mm.
The most preferred pellet size is from 0.5 10 0.8 mm. The
pellets or beads comprise a combination of active substance,
the NSAID substance and excipients.

When the pellets or beads are not coated, the combination
of the active substance and the excipients is referred to as a
core.

In the prescnt context, the term “cores which arc cross-
sectionally substantially homogeneous” designales cores in
which the active substance is not confined to an exterior
layer on the core body, io other words normally cores which,
through the cross-section of the core body, contain substan-
tially the same type of composition comprising minor par-
ticles containing active substance, in contrast to the oon-
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pareil type of cores which each conststs of an excipient body
with active substance applied to its surface. From this
definition, it will be understood that the cores which are
cross-sectionally substantially homogeneous will normally
consist of a mixture of active substance with excipient(s),
this mixture will not necessarily be qualitatively or quanti-
tatively homogeneous through the total cross-sectional area
of the core but may show, ¢.g., 2 concentration gradient of
the NSAID substance or they may consist substantially
solely of NSAID substance. In the following specification
and claims, such cores which are cross-sectionally substan-
tially homogeneous will, for the sake of brevity, ofien simply
be designated “cores”.

It is contemplated that the core comprising the NSAID
substance in a substantially homogencous form provides a
more reproducible release of the active ingredient than
compared to e.g. particles in which the active ingredient
forms part of the coaling.

It should, however, be understood that the invention is not
hmited to pellet formulation containing the above-
mentioned cores; in principle, the type of cores can be any
kind such as, e.g. matrices, non-pareil cores as well.

It ts preferred that the release profite of the core of the
individual unit is substantially non-limiting with respect 10
the desired release of the coated pellet, e.g. that the core
itself provides at least about 90% w/w such as, e.g., at least
about 95% w/w, at least about 7% w/w, at leasl about 98%
such as about 100% release within 1 hour, measured in the
in vitro dissolution test described in the Examples, However,
pellet cores showing a slower release of the active substance
are still within the scope of the inveation.

Dosage Forms

The oral pharmaceutical modified release muliple-units
formulation according to the invention will typically be a
capsule containing a multiplicity of the units, typically more
than 100, a sachet containing a multiplicity of the units,
typically more than 1000, or a tablet made from a multi-
plicity of the units, typically more than 100, ip such a
manner that the 1ablet will disintegrate substantially imme-
diately upon ingestion in the stomach into a multiplicity of
individual units which are distributed freely throughout the
gastrointestinal tract.

In the present context the term “once daily”/“once-a-day”
is intended to mean that it is only necessary to administer the
pharmaceutical formulation once a day in order to obtain a
suitable therapeutic and/or prophylactic response; however,
any administration may comprise co-administration of more
than one dosage unit, such as, e.g., 2—4 dosage units if the
amount of active substance required may not be formulated
in only one composition unit or if & composition unit of a
minor size Is preferred.

In agreement with the above-mentioned definition of
“once daily”/“once-a-day”, “twice daily”/“iwice-a-day” is
supposed to mean that it is only necessary to administer the
pharmaceutical formulation at the most twice a day in order
10 obtain a suitable therapentic and/or prophylactic response
in the patient.

Irrespective of the above-mentioned definitions of “once”
and “twice” daily, a dosage unit constructed to deliver the
active ingredient after only one daily administration is
preferred. However, due to individual circumstances some
palients may need a new dosage after e.g. 12 or 18 hours if
the patient e.g. has an abnormal absorption or bowel transit
time. If the individual has a relatively fast bowel transit time,
some of the active ingredient may be excreted before the full
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dosage is released, or may be released in the colon from
which the absorption may be decreased.

A multiple unit pharmaceutical composition according 10
the present invention is preferably formed as a unit dosage
form which upon oral adminisiration disintegrales into a
multiplicity of individual ugits. The dosage unit form is
preferably a scolid dosage unit form such as, €.g., a tablet, a
capsule, or a sachet, especially in the form of capsules.

The actual load of the NSAID substance in a pharmaceu-
tical composition according to the invention, i.e. the con-
centration 10 % w/w of the NSAID substance calculated on
the total weight of the multiple units, may depend on the
particular NSAID substance employed in the formulation.
The formulation principle employed in the present invention
is very flexible. As an example it can be mentioned (hat
compositions can be designed so that the load of the NSAID
substance in the individual multiple uniis of the two frac-
tioos and the content of the two fractions for one dosage unit
comprising ¢.g. L0 mg of NSAID substance is identical with
another dosage unit comprising ¢.g. 100 mg, the release
profile for each of the dosages will be identical.
Consequently, an individual total dosage can be adminis-
lered to the patient by combining the relevant dosage units
c.g. selected from a series of 4, 8, 12, 16, 24 and 32 mg of
the NSAID substance without altering the overall release
profile of the total amount of the NSAID substance admin-
istered. ‘

The compositions mentioned above may be prepared by
conventional methods known in the ant. The invention also
relates to a method for preparing an oral pharmaceutical
modified release multiple-units composition.

Coating

In a further embodiment, the invention relates to a method
for preparing an oral pharmaceutical modified release
multiple-units formulation in which

a) individual units containing an active substance arc
coated with an inner film-coating mixture (“the inner
coal”) comprising a film-forming substance,

b) the thus coated units are optionally provided with a first
outer film layer comprising e g. a stabilizing agent (“the
middle coat™),

c) the thus coated units of the second fraction are aption-
ally provided with a second outer film layer comprising
a film-forming agent (“the outer coat™),

d) a mixture of mndividual units of the first and second
fraction are formulated in a dosage form in the desired
ratio of the two fractions.

In general, the inner coating is applied in an amount
corrsponding to 2-20% wjw. The middlc coating, if present,
is applied in an amount corresponding to about 4% w/w of
the uncoated units and the outer coat is applied in an amount
corresponding to about 1-2% w/w of the uncoated units.

The film-forming agent of step ¢) may be so selecied that
adhesion between the units is prevemted at elevated
temperatures, the coated units arc then subsequently heated
lo a temperature above 40° C., preferably not above 65-75°
C., and thereby a continuous phase is formed n the inner
film layer in homogeneous admixture with the film-forming
substance. In some cases, this curing process may aiso take
place before the outer coating layer may be applicd.

The modified release coating is applied on the multiple
units from a solution and/or suspension preferably in an
aqueous solvent, but an organic coating composition may
also be applied.

Examples of film-forming agents which are suitable for
use in accordance with the preseni invention are agents

=%
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selected from the group consisting of cellulose derivatives
such as, ¢.g., ethylcellulose, cellulose acetate, cellulose
propionate, cellulose butyrate, cellulose valerate, cellulose
acetate propionate; acrylic polymers such as, e.g., polym-
ethyl methacrylate; vinyl polymers such as, e.g., polyvinyl
acelate, polyvinyl formal, polyvinyl butyryl, vinyl chloride-
vinyl acetate copolymer, ethylene-vinyt acetate copolymer,
vinyl chloride-propylene-vinyl acetate copolymer; silicon
polymers such as, e.g., ladder polymer of sesquiphenyl
siloxane, and colloidal silica; polycarbonate; polystyrene;
polyester; coumarone-indene polymer; polybutadiene; and
other high molecular synthetic polymers.

In centain preferred embodiments, the acrylic polymer is
comprised of one or more ammonio methacrylate copoly-
mers. Ammonio methacrylate copolymers are weil known in
the art, and are described in NF XVII as fully polymerized
copolymers of acrvlic and methacrylic acid esters with a low
content of quaternary ammonium groups.

In one preferred embodiment, the acrylic coating is an
acrylic resin lacquer used in the form of an aqueous
dispersion. such as that which is commercially available
from Rohm Pharma under the tradename Eudragit®. In
further preferred embodiments, the acrylic coating com-
prises a mixture of two acrylic resin lacquers commercially
available from Rohm Pharma under the tradenames
Eudragit® RL 30 D and Eudragit® RS 30 D, respectively.
Eudragit® RL 30 D and Eudragit® RS 30 D are copolymers
of acrylic and methacrylic esters with a low content of
quaternary ammonium groups, the molar ratio of ammonium
groups 1o the remaining neutral {meth)acrylic esters being
1:20 in Eudragit® RL 30 D and 1:40 in Eudragit® RS 30 D.
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 diges-
tive fluids. The Eudragii® RL/RS dispersions may be mixed
together in any desired ratio in order 1o ultimately abtain a
modified release formulation having a desirable dissolution
profile. The most desirable modified release formulations
may be obtained from a retardant coating based on
Eudragit® NE 30 D, which is a neutral resin having a
molecular weight of 800,000.

The amount of coating applied is adapted so as to obtain
a predetermined dissolution characteristic of the fraction of
the composilion. The percentage by weight of the modified
release coating on the individual pellet will, for the fraction
providing the extended duration of effect of the NSAID
substance, be al the most about 20% w/w on an average,
such as, e.g. about 15% w/w, about 12% w/w, preferably at
the most about 10% w/w on an average, more preferred in
the range of about 3% to 6% w/w on an average, based on
the weight of the uncoated individual pellet. The amount of
coating applied depends on the predetermined dissolution
characteristics of the particular core composition and the
desired release profile of the fraction.

However, the amount of coating applied should aiso be
adapted so that there will be no rupturing problems.

The coating may be admixed with various excipients such
as plasticizers, anti-adhesives such as, e.g., colloidal sili-
cium dioxide, inert fillers, and pigments in a manner known
per se.

Tackiness of the water-dispersible film-forming sub-
stances may be overcome by simply incorporating an anti-
adhesive in the coating. The anti-adhesive is preferably a
finely civided, substantially inscluble. pharmaceutically
acceptable non-wetling powder having anti-adhesive prop-
erties in the coating. Examples of anti-adhesives are metallic
stearates such as magnesium stearate or calcium stearate,
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microcrystalline cellulose, or mineral substances such as
calcite, substantially water-insoluble calcium phosphates or
substantially water-insoluble calcium sulphates, colloidal
silica, titanium dioxide, barium sulphates, hydrogenated
aluminium silicates, hydrous aluminium potassium silicates
and talc. The preferred anti-adhesive is talc. The anti-
adhesive or mixture of anti-adhesives is preferably incorpo-
rated in the coating in an amount of about 0.1-70% by
weight, in particular about 1-60% by weight, and preferably
about 8-50% by weigh! of the inner film layer. By selecting
a small particle size of the tale, a larger surface area is
obtlained; the consequent higher anti-adhesive ¢ffect makes
it possible to incorporate smaller amounts of specific anti-
adhesives.

The individual modified release coated multiple-units
may further comprise 2 middle coating between the “inner
coat” and the “ouler coat”. Such coating may be adapted to
stabilize the controlled release coated multiple-units and to
prevent undesired changes of the release profile of each
coated unit. Accordingly, the middle lacquer or coating may
conlribute to stability of the release profile of the dosage
unit. Accordingly, the multiple units may further comprise
an outer film layer.

In one aspect, the outer second layer comprises a water-

5 based fiim-forming agent which prevents adhesion between

the units at elevated temperatures and imparts flowability te
the units, the water-based film-forming agent being anti-
adhesive at temperalures above about 40° C., especially
temperatures above aboui 50° C., such as a lemperature
between about 60° C. and about 120° C., and being selected
from diffusion coating materials such as ethylcellulose or
enteric coating materials such as anionic poly{meth)acrylic
acid esters, hydroxypropylmethylcellulosephthalate,
celluloseacetatephthalate, polyvinylacetaicphthalate. poly-
vinylacetate phthalate-crotonic acid copolymerisates, or
mixtures thereof, or water-soluble coating materials such as
water-soluble cellulose derivatives, e.g.
bydroxypropylcellulose, carboxymethylcellulose,
methylcellulose, propyleellulose, hydroxyetbyleellulose,
carboxyethyvlcellulose,
carboxymethylhydroxyethylcellulose,
hydroxymethylcellulose, carboxymethylethylcellulose,
methylhydroxypropylcellulose or hydroxypropylmethylcel-
lulose.

Examples of plasticizers for use in accordance with the
present invention include triacetin, acetylated
monoglyceride, rape oil, olive oil, sesame oil, acety] tributyl
citrate, acetyl triethyl citrate, glycerin, sorbitel,
diethyloxalate, diethylmalate, diethylmaleate,
diethylfumarate, dicthylsuccinate, dicthylmalonate,
dioctylphthalate, dibutyisebacetate, triethylcitrate,
tributylcitrate, glyceroltributyrate, polyethylencglycol.
propyleneglycol, 1,2-propyleneglycol, dibutylsebacate,
diethylsebacate and mixtures thereof. The plasticizer is
normally incorporated in an amount of less than 10% by
weight, calculated on the dry matter content of the coating
composition.

Pharmaceutically Acceptable Excipients

Apart from the active drug substasce in the multiple units,
the pharmaceutical composition according to the invention
may further comprise pharmaceutically acceptlable excipi-
ents.

In the present contexi, the term “pharmaceutically accept-
able excipient” is intended to denote any material which is
inert in the sense that it substantially does not have any
therapeutic and/or prophylactic effect per se. A pharmaceu-
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tically acceptable excipient may be added 1o the active drug
substance with the purpose of making it possible to obtain a
pharmaceutical formulation which has acceptable technical
propertics. Although a pharmaceutically acceptable excipi-
enl may have some influence on the release of the active
drug substance, materials useful for obtaining modified
release are not included in this definition.

Filler/diluents/binders may be incorporated such as
sucrose, sorbitol, mannital, lactose (e.g., spray-dried lactose,
a-lactose, P-lactose, Tablettose®, various grades of
Pharmatose®, Microtose or Fast-Floc®), microcrystalline
cellvlose (e.g.. various grades of Avicel®, such as Avicel®
PH101, Avicel® PH102 or Avicel® PH105, Elcema® P100,
Emcocel®, Vivacel®, Ming Tai® and Solka-Floc®),
hydroxypropylcellulose, L-hydraxypropylcellulose (low-
substituted) (e.g. L.-HPC-CH31, L-HPC-LH11, LH 22, LH
21, LH 20, LH 32, LH 31, LH30), dexirins, maltodextrins
(e.g. Lodex® 5 and Lodex® 10), starches or modified
starches (including potato starch, maize starch and rice
starch), sodium chloride, sodium phosphate, calcium phos-
phate (e.g. basic calcium phosphate, calcium hydrogen
phesphate), calcium sulfate, calcium carbopate. In pharma-
ceutical formulations according to the present invention,
¢specially microcrystallioe cellulose,
L-hydroxypropylcellulose, dextrins, maltodextrins, starches
and modified starches have proved o be well suited.

Disintegrants may be used such as cellulose derivatives,
inctuding microcrystalline cellulose, low-substituted
hydroxypropyl cellulose {e.g. I.LH 22, 1.H 21, LH 20, LH 32,
ILH 31, LH30); starches, including potato starch; croscar-
mellose sodium (i.e. cross-linked carboxymethyleellulose
sodium salt; e.g. Ac-Di-Sol®); alginic acid or alginates;
insoluble polyvinylpyrrolidone (e.g. Polyvidon® CL, Poly-
vidon® CL-M, Kollidon® CL, Polyplasdone® XI., Poly-
plasdone® XL-10); sodium carboxymethyl starch (e.g. Pri-
mogel® and Explotab®).

Surfactants may be employed such as noniomic (e.g.,
polysorbate 20, polysorbate 21, polysorbate 40, polysorbate
60, polysarbate 61, polysorbate 65, polysorbale 83, polysor-
bate 81, polysorbate 85, polysorbate 120, sorbitane
maonoisostearate, sorbitanmonolaurate, sorbitan
monopalmitate, sorbitan monostearate, sorbitan monooleate,
sorbitan sesquioleate, sorbitan tri oleate, glyceryl
moncoleate and polyvinylalkehol), anionic (e.g., docusate
sodium and sodium lauryl sulphate) and cationic (e.g, ben-
zalkonium chloride, benzethonium chloride and cetrimide)
or mixtures thereof.

Other appropriate pharmaceutically acceptable excipients
may include colorants, flavouring agents, and buffering
agents.

In the following examples, the invention is further dis-
closed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a target plasma profile for lormnoxicam
together with a profile for plain 1ablets an solutions used 10
estimale the iarget profike,

FIG. 2 shows target in vivo dissolution profile for lot-
noxicam once daily and piain tables,

FIG. 3 shows dissolution profiles of lornoxicam compo-
sitions containing 8 mg of lornoxicam; further details are
given in Examples 14 and 15 herein,

FIG. 4 shows dissolution profiles of compositions accord-
ing to Example 15,

FIG. § shows dissolution profiles of compositions accord-
ing to Example 17.
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MATERIALS AND METHODS

Materials employed in the compositions which were
mvestigated in the course of development of the present
invention were as given ia the following. In those cases
where reference is given to an official pharmacopoeia, the
reference is to the current edition of the stated pharmaco-
poeia.

The Following Abbreviations are Used:
Ph. Eur.: European Pharmacopoeia
USP/NF: United States Pharmacopoeia National Formu-

lary
DLS: Dansk Laegemiddelstandard

Materials Quality Manufacturer

Cellulosum microcristallinum Ph.Eur. FMC
{Avicel PH 201}

Polysorbate 20

Lactose monohydrate

Cormellose sodium {Blanose 7 LFD)
Maliodextrin (Glucidex 2) USPNF  Requcte
Pregelatinised Starch (Starch 1500) USPNF  Colorcen
Hypromellose (Methoeel E 3 Premium) PhEur. Dow

Magnesii stearas Ph.Eur. Akcros Chemicals

Ph.Eur, Henkel
Ph.Eur. DMV
Ph.Eur.  Aquolop

Talcum Ph.Eur. Whitaker, Clark and
Danliels

Eudragit NE 30 D Ph.Eur. Rohin Pharma GmbH

Croscarmellose sodium {Ac-Di-Sol) Ph.Eur. FMC

Dibasic Calcium Phosphate, Anhydrous USPNF Kyowa
{Calcium hydrogen phosphate, meac
particle size approx. 30 am)

Sodivm bicarbonate

(sodium hydrogencarbonate, mean
particle size approx. 120 um)
Hydroxypropylcellulose (HPC L fine)
Low-substituted Hydroxy Propyl
Cellulose (LH21)

USPNF  Kirsch

Ph.Eur. Nippon Soda
USPNF  Shin-Frsu

Ethanol, 96% D1S Danisco

Aqua Purificata Ph.Eur.

Naproxen Ph.Eur,  Syntex Pharm.
Polyvidone 30 Ph.Eur. BASF
Isopropanol Ph.Eur.  Sveda Kemi

Whenever relevant, the mean particle size was determined
by employment of a Malvern laser particle size analyser.

In the following five different dissolution methods I-V are
described. In the table below is given an overview of the
important differences between the five methods:

Bissolution medium

Dssolution method pH volume
1 74 900 ml
11 0.07 N HCI 900 mi
1 0.1 N HCI/7.3* 750 mi of medium 1 and 250 ml of
medinm 2
w 0.1 N HCl/7.4° 750 ml of medium §: after 1 hour
this medium is changed to 900 m
of medium 2
A% 7.3 1000 ml

*750 ml 0.1 N HCl is employed in the first 1 hour of the test and then 250
ml of a medium 2 is added leading to a resulting pH of the dissolution

medium of 7.3
®750 ml 0.1 N HCl is employed in the first 1 hour of the lest and is then

replaced by 900 ml of a medium 2 having a pH of 7.4

The various dissolution methods have been employed 10
show that the method chosen for determining the dissolution
profile of various compositions has an influence on the result
obtained, i.¢. different dissolution profiles are abtained when
employing different dissolution methods.
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The dissolution methods given below give details partly
with respect 1o the test method and partly with respect to the
analysis methed. The following methods are directed to
compositions containing lornoxicam as an example of an
NSAID substance; however, in the case of compositions
containing other drug substances than lornoxicam the test
methods and details with respect to procedure and prepara-
tion of reagents are the same apart from an adjustment of the
analysis method and the drug substance included in the
standard solutions to conditions which are suitable for the
drug substance in question. A person skilled in the art will
have no difficulties 1o selecting a suitable method of analysis
for a specific drug substance.

DISSOLUTION METHOD I

pH 7.4 (lornoxicam)
Test Method

Apparatus: Ph. Eur. Dissolution test for solid dosage
forms and USP XXIII <711> apparatus 2, equipped with
Sotax AT7 and Perkin Elmer UV/VIS Spectrometer Lambda
2. The measurement was performed continuously using
Perkin-Elmer Dissclution Software for Lambda Series
UV/VIS Spectrometers Version 3.0/JAN 94. The calcula-
tions were performed using the same software.

Glass fibre filter: Whatman GF/F

Dissolution medium: 900.0 ml dissolution medium pH
7.4

Number of revolutions: 50 rpm

Stirrer: Paddie

Temperature of dissolution medium: 37° C.20.5° C.

Measuring times: Every 5 minutes after the start of the test
(details appear from the following examples)

Analysis Mcthod

Detection wavelength: =378 nm

Measuring equipment: UV/VIS—spectrophotomeler, 1
cm cuvetle

Preraration of Reagents |

Dissolution medium: An aqueous solution containing 10.1
mg/ml of sodium hydrogenphosphate dihydrate (Na,HPO,
2H,0) and 1.6 mg/m] and sodium dihydrogenphosphate
monohydrate (NaH,PO, H,0); the pH of the dissolution
medium is 7.4,

Standards

Stock solutions: 2 stock solutions (S; and S;) with a
concentration of 200 ug/ml lornoxicam are prepared.
Lomoxicam is dissolved in solvent for siandards given
below.

Standards: 20.00 mi of each of the stock solutions are
added to the reference vessel (cf. below).

Solvent for standards:1.5% w/w agueous sodium acetale
solution:methanol (1:1 vAv)

Test Procedure

500 ml of the dissolution medium are filled to each of the
vessels (typically three or six vessels for the product and one
vessel for reference solution). The medium is heated to 37°
C.£0.5° C. The product to be tested (e.g. a granulate, pellets,
a final composition) is placed in the vessels, and the spindel
is started. In the last vessel, 20.0 ml of each of the stock
solutions are added. The absorbance of the samples and
standards is measured at 378 nm with a zero setting towards
the dissolution medium.
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The percentage dissolved is measured over a suitable ime
interval.

DISSOLUTION METHOD II

0.07 HCI (lornoxicam)

Lornoxicam has a very low solubility in 0.1 N HCI inter
alia in order to show that the relatively fast release fraction
indeed releases lomoxicam at acidic pH (simulating the pH
conditions in the stomach), dissolution method I is
employed.

Test Method

Apparatus: Ph. Eur. Dissolution test for solid dosage
forms and USP XXIII <711> apparatus 2, cquipped
with Sotax AT7 and Perkin Elmer UV/VIS Spectrom-
eler Lambda 2. The measurement was performed con-
tinuously using Perkin-Elmer Dissolution Software for
Lambda Series UV/VIS Spectromelers Version 3.0/
JAN 94, The calculations were performed using the
same software.

Glass fibre filler: Whaiman GF/F

Dissolution medium: 900.0 ml dissolution medium

Number of revelutions: 50 rpm

Stirrer: Paddle

Temperature of dissolution medium: 37° C.+0.5° C.

Measuring time: Every 5 minutes after the start of the test
(details appear from the following examples)

Analysis Method

Detection wavelength: A=378 nm

Measuring equipment: UV/VIS—spectrophotometer, 1
cm cuvette

Preraration of Reagents

Dissolution medium: Weigh out 50.6 g of sodium chloride
and measure out 141.6 ml of concentrated hydrochloric
acid. Dissolve the chemical with distilled water and
dilute to with distilled water.

Standards

Stock solutions: 2 stock solutions (S, and S;) with a
concentration of 200 ug/ml lornoxicam were prepared.
Lornoxicam is dissolved in solvent for standards (cf.
below).

Standards: 20.00 m] of each of the stock solutions 1s
added to the reference vessel (cf. below).

Solvent for standards: 1.5% w/w aqueous sodium acetate
solution: methanol (1:1 v/v)

Test Procedure

500 ml of dissolution medium are filled to each of the
vessels (typically three or six vessels for the product and one
vessel for reference solution). The medium is heated to 37°
C.£0.5° C. The product to be tested (e.g. a granulate, pellets
or a final composition) is placed in the vessel. In the last
vessel, 20.0 ml of each of the stock solutions are added. The
spindel is started, and 1he absorbance of the samples and
standards is measured at 378 nm with zero selting towards
the dissolution medium.



US 6,599,529 B1

29

The percentage dissolved is measured over a suitable time
nterval.

DISSOLUTION METHOD 111

0.1 N HCl/pH 7.3 (lornoxicam)

This dissclution method includes a change in pH to
simulate the in vivo situation.
Test Method ]

Apparatus: Ph. Eur. Dissolution test for solid dosage
forms and USP XXIII <711> apparatus 2, equipped
with Sotax AT7 and Perkin Blmer UVNIS Spectrometer
Lambda 2. The measurement was performed continn-
ously using Perkin-Elmer Dissolution Software for
Lambda Senies UV/VIS Specirometers Version 3.0/
JAN 94. The calculations were performed using the
same software.

Glass fibre filter: Whatman GF/F

Dissolution medium: 750 ml of dissolution medium 1,
after 1 hour 250 ml of dissohition medium 2 are added

Number of revolutions: 50 rpm

Stirrer: Paddle

Temperature of dissolution medivm: 37° C.+0.5° C.

Measuring times: Every 5 minutes after the start of the test
(details appear from the following examples)

Analysis Method

Detection wavelength: 2=378 nm

Measuring equipment: UV/VIS—spectrophotometer, 1
cm cuvetle

Preparation of Reagents

Dissolution media
Dissclution medium 1:0.1 N HC1
Dissolution medium 2: Weigh out 73,6 g Irisodium
phosphate, dodecahydrate (Na;PO,, 12H,0) and mea-
sure out 31,8 ml 0,1 N sodium hydroxide. Dissolve the
chemicals in distilled water and dilute to 1000,0 ml
with distilled water.
Standards
Stock solutions: 2 stock solutions (8; and S,) with a
concentration of 200 ug/ml lornoxicam were prepared.
Lornoxicam is dissolved in solvent for standards (cf.
below). :
Standards: 20.00 ml of each of the stock solutions are
added 10 the reference vessel (cf. below).
Solvent for standards: 1.5% w/w ageous sodium acelate
solution:methanol {1:1 v/iv)
Test Procedure
750 ml of dissolution medium 1 are filled to each of the
vessels (1ypically three or six vessels for the product and ene
vessel for reference solution). The medium is heated to 37°
C.£0.5° C. The product 1o be tested (e.g. a granulate, pellets
or a final composition) is placed in the vessel. In the last
vessel, 20.0 ml of each of the stock solutions are added. The
spindel is started. After 1 hour 250 ml of disselution medium
2 (37° C.£0.5° C.) are added.
The absorbance of the samples and standards is measured
at 378 nm with zero setting towards the dissolution medium.
The percentage dissolved is measured over a suitable time
interval.

DISSOLUTION METHOD IV

0.1 N HCI/pH 7.4 (lornoxicam)
This dissolution method includes a change in pH to
simulate the in vivo situation. Furthermore, this dissolution
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method has been employed in experiments performed in
order 1o clarify whether a pre-treatment of the product in 0.1
N hydrochloric acid has any influence on the results
obtained afterwards in a dissclution medium having a pIT of
7.4.
Test Method
Apparatus: Ph. Eur. Dissolution test for solid dosage
forms and USP XXIII <711> apparatus 2, equipped
with Sotax AT7 and Perkin Elmer UV/VIS Spectrom-
eter L.ambda 2. The measurement was performed con-
tinuously using Perkin-Elmer Dissolution Sofiware for
Lambda Series UV/VIS Spectrometers Version 3.0/
JAN 94. The calculations were pertformed usiag the
same software.
Glass fibre filter: Whatman GF/F
Dissolution medium: 750 ml of dissolution medium 1.
after 1 hour the medium is changed 10 900 ml of
dissolution medjum 2.
Number of revolutions: 50 rpm
Stirrer: Paddle
Temperature of dissolution medium: 37¢ C.=0.5° C.
Measuring times: Every 5 minutes after the start of the est
(details appear from the following examples)
Analysis Method
Detection wavelength: %=378 nm
Measuring equipment: UV/VIS—spectrophotometer, 1
cm cuvetle

Preparation of Reagents

Dissolution media:
Dissolution medium 1:0.1 N HC1
Dissolution medium 2: Distilled water containing 10.1
mg/ml of sodium hydrogenphosphate dihydrale
{Na,HPO, 2H,0) and 1.6 mg/ml of sodium dihydro-
genphosphate monohydrate (NaH,PO, H.0)
Standards
Stock solutions: 2 stock solutions (S, and S;) with a
concentration of 200 ug/ml lornoxicam were prepared.
Lornoxicam is dissolved in solvent for standards (cf.
below).
Standards: 20.00 m! of each of the siock solutions is
added to the reference vessel (cf. below)
Solvent for standards: 1.5% w/w aqueous sodium acetate
solution:methano] (1:1 v/v)
Test Procedure
750 ml of dissolution medium 1 are filled to each of the
vessels (typically three or six vessels for the product and one
vessel for reference solution). The medium is heated 10 37°
C.20.5° C. The product to be tested (e.g. a granulate, pellets
or a final composition) is placed in the vessel. In the last
vessel, 20.0 ml of each of the stock solutions are added. The
spindel is started. After 1 hour the medium is decanted
carefully and the medium is discarded. To the remaining
product in the vessel 900 ml of dissolution medium 2 (37°
C.20.5° C.) are added. The absorbance of the samples and
standards is measured at 378 nm with zero sctting towards
the dissolution medium employed.
The percentage dissolved is measured over a suitable time
interval.

DISSOLUTION METHOD V

pH 7.3 (lornoxicam)
This dissolution method was used to inter alia clarify the
influence of pH and/or the specific dissolution medium on
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the release rate and also to clarify, if the results obtained at
pH 7.3—without any pre-treatment in 0.1 N hydrochloric
acid—were different from those obtained with pre-treatment
in 0.1 N hydrochloric acid.

The buffer capacity of the dissolution medium employed
was investigated to ensure a sufficient capacity. pH in the
medium was measured before a product was added and after
the end of the test. Both measurements revealed the same pH
value (7.28), i.e. the buffer capacity is sufficient.

Test Method

Apparatus: Ph. Eur. Dissolution test for solid dosage
forms and USP XXIII <711> apparatus 2, equipped with
Sotax AT7 and Perkin Elmer UV/VIS Spectromeicr Lambda
2. The measurement was performed continvously using
Perkin-Elmer Dissolution Software for Lambda Scries
UV/VIS Spectrometers Version 3.0/JAN 94. The calcula-
tions were performed using the same software.

Glass fibre filter: Whatman GF/F

Dissolution medium: 750 ml of the dissolution medivm 1

and 250 mi of dissolution medium 2, the resulting pH
is 73

Number of revolutions: 50 rpm

Stirrer: Paddle

Temperature of dissolution medium: 37° C.x0.5° C.

Measuring times: Every 5 minutes after the start of the test

(details appear from the following examples)

Delection wavelength: =378 nm

Measuring equipment: UVNIS—spectrophotometer, 1 cm

cuvelle

Preparation of Reagents

Dissolution media:
Dissolution medium 1:0.1 N HCI
Dissolution medium 2: Weigh out 73,6 g trisodium phos-
phate dodecahydrate (Na,PO, 12H,0) and measure out
31,8 ml 0,1 N sodium hydroxide. Dissolve the chemi-
cals in distilled water and dilute to 1000,0 ml with
distilled water.
Standards
Stock solutions: 2 stock solutions (S, and S.) with a
concentration of 200 ug/ml lornoxicam were prepared.
Lornoxicam is dissolved in solvent for standards (cf.
below). :
Standards: 20.00 ml of each of the stock solutions is
added 10 the reference vessel (cf. below).
Solvent for standards: 1,5% sodium acetate solution-
:methanol (1:1)
Test Procedure
750 mi of the dissolution medium 1 and 250 ml of
dissolution medium 2 are filled to each of the vessels
(typically three or six vessels for the product and one vessel
for reference solution). The medium is heated to 37° C.20.5°
C. The product to be tested {e.g. a granulate, pellets or a final
composition) is placed in the vessel. In the last vessel, 20.0
ml of each of the stock solutions are added. The spindel is
started. The absorbance of the samples and standards is
measured at 378 nm with zero setting towards the dissolu-
tion medium.
The percentage dissolved is measured over a suitable time
interval.

Calculation for all Methods

Percentage dissolved was calculated with reference to an
external standard in the reference vessel.
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The concentration of the standard in the reference vessel
is calculated by the formula below:

q;-20 N q;-ZO} 1000
v

mg lomoxicam per 1000 mi = [ T 0

Where:

¢: = amount of standard weighed out for S| {mg)
g2 = amount of standard weighed out for 5, img
20 = added volume of $, and 5> 10 the referenced vessel (ml)
V = dilution volume of the stapdard (mi)

940 = volume in the reference vessel afier addition of the standards

(5 and §1) to the vessel (mh

1000 = ¢onversion factor to 1000 ml

The content of lornoxicam as perceatage dissolved was
calculated from the formula below:

aBSsampie ' SIA-V 100 n
abssa 1000w 100

Where

abs gupee = chsorbance measured in cach vessel containing samples
StA = mg lomoxicam pr 1000 ml in the vessel containing standard
V = volume of the medium (ml}
100 = facior convening 10 percenl
absga = absorbance measured in vessel containing the standard
u = dectared content (mg)
n = potency of the standard (%)
100 = factor converting (0 percent

1000 = factor converting the concentration of the standard to mg/ml

The following examples are intended 1o illustrate specific
embodiments of the present inventions but are not intended
in any way to limit the invention.

EXAMPLES

The following Examples 1-8 relaie to the preparation of
various cores containing lornoxicam as an example of an
NSAID substance. Example 9 relates to the preparation of a
quick release granulate, Examples 10-17 illustrate inter alia
the influence of the composition of the pellets or the coat on
the release rate and Example 18 relates to an immediate
release composition disclosed in EP-A-0 438 249,

Example 1

Preparation of Cores Containing Lornoxicam and
Coating of the Cores with a CR Coalting

Batch Nos. 04029831 (uncoated pellet cores) and
05029833 (coated pellet cores) were prepared.

Lornoxicam pellet cores were prepared by manufacturing
of pellet cores and subsequenl coating with an inoer and an
outer coal.

%4
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The pellet cores were prepared by the use of an extrusion/
spheronization technique. TABLE 2-continued
The ingredicnts are listed in Table 1. The ingredients [ and Ingredient Amount (g)
II were mixed in a beaker by stirring, wetted with 150 g .
: . . Outer coal
water and then mixed to a homogenous mass. The ingredi- e
cnts Il to VII were filled into a Moulinex laboratory size Hypromellose (Methovel ES prem) 4.0
mixer and mixed for 5 min, whereafter the homogenous Eﬁ'cm 4 wate 9‘6‘-3
mass was added and mixed. The beaker was rinsed with the - ritiec waker :
remaimng watcr and added to the mixer. 10
In the coating process the following amount of inner und
TABLE 1 outer coat was applied. The amount of dry matter applied
] calculated in percentage of the pellet core weight also
Ingredients Amouat (g): appears from the below:
[ Lornoxicam 54 15 Ianer coat: 35.9 g coating solution {corresponding 1o adry
I Polysorbate 20 ) s4 matter content of approximately 5.5% w/w of the pellct
HI Cellulose, microcrystalline 102 N
1V Laclose 315 core weight)
V Carmellose sodium 3 Quter coal: 12.5 g coating solution {corresponding 1o a
VI Maltodextrin 12 : v 1 wiw of the
VIT Pregelatinized starch . - dr)l/l matter coptfl:Jthl of approximately 1% w/ .
VHI Purifed water 150 + 18 pellet core weight) .
After the application of the coatings, the coated pellet
cores were cured at a bed lemperature of approximately 70°
The resulting mass was cxtruded in a Nica E 140 extrudes C. for 30 min, whereafter the coated pellet cores were cooled
. . o
with a screen size of 0.6 mm. The extrudate was spheronized . 1o a bed lemperature below 35° C. . .
in a laboratory size spheronizer at a rotation speed of 700 . Aﬂe; lhi‘ ?coatmg, the ogated.pejle! cor:zsl ?rc(ﬁscreznz
rpm for 4 min. The pellet cores thus produced were dried in through a 1.2 mm screen. Oversized material is ciscarded.
a laborfnory size fuid bed dryer w.ilh an inlet lemperau'!re of Example 2
approximalely 40° C., and the drying process was continued ) )
until the outlet temperature has reached approximately 30° 30 Preparation of Pellet Cores ACCOI(_jlng to the
C. The totzl drying time was approximately 25 min. Invention Leaving Out a Surface Active Substance
i from the Cores
The dried pellet cores were fractionated in a Retsch 5
sieving apparatus with a lower screen of 0.5 mm and an B:ltch No. 09029831 (uncoated pellet cores) was pre-
upper screen of 0.8 mm. i pared. '
. . Lormoxicam pellet cores were prepared by using the
The reIea's.e of lorn‘omcar_f] from the pellet cores obta‘med ingredients listed in Table 3.
was determined by dissolution method [ (pH 7.4) and is as
follows: TABLE 3
40 Ingredicnts Amount (g}
Time Release (%) I Lornoxicam ) 27
Il Cetlulose, microerystalline 54
10 min. 52.1 Il Lactosemonohydrate 216
1h 97.6 [V Carmeliosesodium 3
45 V Purified water 84
_ Thus, the relase of lornoxicam from the uncoated pellets The pellet cores were prepared by the use of the extrusion/
is rapid and is almost accomplished within about 1 hour. spheronization technique as described in Example 1.
100 g of these pellet cores were coated with an inner coat s wherein the ingredients I to 1V were mixed for 5 min in a
and an outer coat in a laboratory size bottom spray fluid bed Moulinex laboratory size mixer, whereafier the ingredients
coater with a spray pressure of 1 bar for both the inner com V was added.
and the outer coat. The temperature of the coating process The release of lornoxicam from pellet cores was deter-
was maintained at an inlet temperature of approximately 35° mined by dissolution method I (pH 7.4) and is as follows:
C. to 40° C.
55
The composition of the coating is shown in Table 2:
Time Release (% wiw)
TABLE 2 ,
10 min 19.1
Ingredient Amount (g) 60 1h 69.8
Inner coat R .
From the dissolution data given above it is scen that the
Hypromellose (Methocel E prem) 3.25 release is not accomplished after 1 hour and compared with
Magnesium stearate 0.68 . : R
Tale 6.07 the result obtained with the uncoated pellet cores in Example
Eudragit NE 30 D 216 65 1 it seems as if the inclusion of a surface active agent like
Purified water 274 ¢.g. polysorbate 20 has a significant influence on the disso-

lution rate.

7
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Example 3

Preparation of Pellet Cores Corresponding to the
Pellets in Exampie L but in a Smaller Batch Size

Batch No. (09029832 (uncoated pellet cores) was pre-
pared.

This Example is intended to illustrate any relevant varia-
tion which may turn up as a dependency of the batch size.

Lornoxicam pellet cores were prepared as described in 10

Example 1 with the exception that in Example 3, the
amounts of the ingredients listed in Table 4 were used.

TABLE 4
15
[ngredients Amount (g)
I Lormoxicam 27
IT Polysorbate 20 27
Il Cellulose, microcrysialline 51
IV Lactose 15735 20
V Cammelose sodium 15
VI Maltodexirin [
VII Pregelatinized starch 30
VIIl Purified water 60 + 15
25

The release of lornoxicam from these pellets cores was
dctermined by dissolution method I (pH 7.4) and is as
follows:

30
Time Release (%o wiw)
10 min 61.2
1h 980

Thus, the pellet cores prepared have the same dissolution
behaviour as the pellet cores prepared in Example 1, i.e. the
batch size seems to be without any significant influence on
lhe release rate. %0

Example 4

Preparation of Coated Pellet Cores Having a
Thinner Ioner Coating than the Coated Pellet Corcs
of Example 1

Baiches Nos 11029831 (uncoated pellet cores) and
200629832 (coated pellet cores) were prepared.

Lornoxicam pellet cores were prepared as described in
Example 1 with the exception that in Example 4, the
amounts of the ingredients listed in Table 5 were used.

TABLE 5
Ingredients Amount (g) 55
I Lomoxicam 27
Il Polysorbate 20 27
IT Cellulose, microcrystalline 51
IV Lactose 157.5
V Cammellose sodium 1.5 &0
VI Maltodextrin 6
VIL Pregelatinized starch 30
VIII Purified water 51+ 15

The release of lornoxicam from these pellets cores was 63
determined by dissolution method 1 (pH 7.4) and is as
follows:

Time Release (%% wiw)
10 min 63.8
1h 100.7

Accordingly, the release of lornoxicam from the pellet
cores is accomplished within 1 hour.

The pellet cores were coated as described in Example 1
with the exception thal in Example 4, 100 g pellet cores were
coated with an amount of inner and outer coat as follows:

[nner coat: 20.0 g coating solution (corresponding to a dry
matter content of approximately 3% wfw of the pellet
core weight).

Quter coal: 12.5 g coaling selution (corresponding o a
dry matter content of approximately 1% wiw of the
pellet core weight).

As appears from the above, the amount of dry matter of
ibe inner coat is smaller than in Example 1, whereas the
amount of dry matter of the outer coat 15 the samc as in
Example 1. Accordingly, it is expected that the release of
lornoxicam from the coated pellets of Example 4 is faster
than that of lornoxicam trom the coated pellets of Example
L

Example 5

Preparation of Pellet Cores Corresponding to Those
of Example 3 with the Exception that the Surface
Active Agent is Replaced by Lactose

Batch No. 11029834 (uncoated pellet cares) was pre-
pared.

Lornoxicam pellet cores were prepared as descnibed in
Example 2 with the exception that in Example 5, the
ingredients listed in Table 6 were used. Compared with the
above Example 3 it is seen that the composition of pellet
cores of Example 5 is very similar to those of Example 3, the
only differences are that in the pellet cores of Example 3 a
surface active agent (polysorbate 20) is included and the
amount of water employed differs a little.

TABLE 6

Ingredients Amount (g)

[ Lornexicam 27

H Cellulose, microcrystalline 51

[T Lactose 184.5
IV Carmellose sadium 1.5

V Maltodextrin 6.0
VI Pregelatinized starch 00
VII Purified water 840

The release of lornoxicam from these pellets cores were
determined by dissofution method I (pH 7.4) and is as
follows:

Time Release (50 wiw)
10 min 20.5
1h 62.4

In conclusion the same pattemn is observed as in Example
2, mamely that the exclusion of a surface active agent has a
decreasing effect on the release rate of lornoxicam from the
pellet cores.

u
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Example 6

Preparation of Pellet Cores Having a Content of a
Disintcgrant

Batch No. 19029834 (uncoated pellet cores) was pre-
pared.

Lornoxicam pellet cores were prepared by using the

extrusion/spheronization technique as described in Example
L. However, the ingredients used in Example 6 are listed in
Table 7:

TABLE 7
[ngredients Amount (g)
I Lomoxicam 27
Il Polysorbate 20 27
HI Cellulose, microcrystalline 51
1V Laciose 142.5
V Carmellose sodium 1.5
VI Malwodexirin [
VII Pregelatinized starch 30
VIl Croscarmellose sadium 15
IX Purified water 51+15+15§

The ingredients [ and Il were mixed in a beaker, wetted
with 51 g water and then mixed to a homogeneous mass. The
ingredients I to VII were added 1o a Moulinex laboratory
size mixer and mixed for 5 min, wherelo the homogenecus
mass was added and mixed. The beaker was rinsed with
2x15 g water and added to the mixer.

The extrudation and spheronizing procedure were per-
formed as described in Example 1.

The release of lornoxicam from the pellet cores was
determined by dissolution method 11 (0.07 N HCI) and is as
follows:

Time Release (% wiw)

1h 57

Thus, only a very small amount of the lornoxicam presem
in the pellets is released at a pH corresponding to that of 0.07
N HCL The inclusion of an disintegrant such as, ¢.g.,
croscarmellose sodium does not seem to have any increasing
effect on the release rate of lornoxicam from the peliet cores.
Furthermore, uncoated cores containiog lornoxicam do not
seem 10 be a suitable choice in order to obtain a relatively
fast release of lornoxicam at low pH like the conditions in
the stomach.

Example 7

" Preparation of Pellet Cores—Modification of the
Composition of the Petlets in Order to Influence
the Release Rate of Lornoxicam

Baich No. 19029836 (uncoated pellet cores) was pre-
pared,

Lornoxicam pellet cores were prepared. The ingredieats
used are listed in Table 8.

10
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TABLE 8
lagredients Amouat {g)
I Lornoxicam 7.5
1 Sodium bicarbonate 377
{1l Cellulose, microcrysialline 90.4
IV Dibasic Calcium Phosphate, Anhydrous 164.1
V Low-substituted Hydroxypropyl Cellulose 453
V1 Hydroxypropyleellulose 15
VIl Purified water 1158
VIII Ethanol 99.9% 8.7

The ingredients Il to IV were mixed in a Moulinex
laboratory size mixer and mixed for 5 min. To 100 g of this
mixture ingredient [ was added and mixed in a cubus mixer
for 5 min. The resulting mass was screencd through 2 0.5
mm screen and returned to the Moulinex mixer and mixed
for further 6 min. A premixed mixture of ingredient VII and
VII was added to the powder mixture and massed for 6 min.

The resulting mass was then extruded and spheronized
according to the method 11 described in Example 1.

The release of lornoxicam from the pellet cores was
determined by dissolution method II (0.07 N HC1) and is as
follows:

Time Release (7 w/w)

After 1 h 78

‘The release of lornoxicam from the pellets is significantly

_ increased compared with the pellets of Example 6, but still

40

60

not quite satisfactory.
Example 8

Preparation of Pellets Coated with a Coating
Having Varying Amounts of a
Hydroxypropylmethyleellulose {(HPMC)

Batch No. 23029833 (uncoated pellets) was prepared

Lomoxicam pellet cores were prepared as described in
Example 4 and with the same composition.

The release of lornoxicam from the pellel cores was
determined by dissolution method 1T (0.1 N HCi followed

by pH 7.3) for 3 hours (i.c. 1 bour a1 a pH corresponding o
the pH of 0.1 N HCl and 2 hours at pH 7.3) and is as follows:

Time Release (% wiw)
10 min 36.9
1h 37.2
1+1 b 36.4
1+2 b 95.7

Thus, the releasc in 0.1 N HCl is not very high (most of
the lornoxicam which releases in 0.1 N HCI is released
within the first 10 min) and the release rate is certainly not
fast enough to anticipate that lornoxicam is released in vivo
sufficiently fast 10 lead to a therapeutic effect.

In the following, two different batches of coated pellets of
100 g each were prepared.
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Baich 1 (Batch No. 24029832-coated pellet cores):

100 g pellet cores were coated according to the procedure
deseribed in Example 1. The composition of the coating is
as follows:

Ingredients Amount (g}
Ianer coat

Hypromellose {Methocel ES prem) 11.3
Magnesium stearale 0.6
Tale 5.4
Eudragit NE 30 D 191.7
Purified water 291
Outer cont_

Hypromeilose (method E % prem) 4.0
Talc 4.0
Purified water 96.0

The following amount of inner and outer coat was used:

Inper coat: 20.1 g coating solution (corresponding to a dry
malier content of approximaitely 3% wow of the pellet core
weight; the HPMC content corresponds 10 15.1% w/w).

Outer coat: 12.5 g coating solution {corresponding to a
dry matter content of approximately 1% w/w of the pellet
corc weight).

Batch 2 (Batch No., 26029832-coated pellet cores):

100 g pellet cores were coated as described in Example 1.
The composition of the coating is as follows:

Ingredients Amount (g}
Inner coat

Elypromelose (Methoeel £5 prem.) 3.74
Magnesium stcarate 0.17
Tale 1.48
Eudragit NE 30 D 319
Purified water 62.7
Quier coat

Hypromellose (method E S prem) 4.0
Talc 4.0
Purified water 96.0

The following amount of inner and outer coat was used:

Inner coat: 20.1 g coating solution (corresponding to a dry
matter content of approximately 3% w/w of the pellet
core weight; the HIPMC content corresponds ta 25%
wiw).

Cuter coat: 12.5 g coating solution (corresponding to a
dry matter content of approximately 1% w/w of the
pellet core weight).

Example 9

Preparation of a Quick Release Granulate
Containing Lornoxicam

Baich No. 972510 {granulate) was prepared.
A granulate containing lornoxicam were prepared by

using the ingredients listed in Table 9. The composition of

the granulate is essentiaily the same as that of the pellet
cores of Example 7. The granulate was prepared in order to
investigate whelher it is possible to achieve a faster release
of Jornoxicam from a granulate than from pellet cores. From
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the resulls given below i is seen that the step of preparing
pellets from a particulate composition containing lornoxt-
cam has a dramatically decrease on the release rate of
lornoxicam from the composition.

TABLE 9

Ingredients Amount (kg)
I Lornoxicam 2.00
II Sodium hyvdrogencarbonate 10.00
I Cellulose microcristalline 24.00
IV Calcium hydrogen phosphate anhydrous 27.60
V Hydroxy Propyt Cellulose 400
VI Low-Substituted Hydroxy Propyl Cellulose 12.00
VIl Purified water 27.00
VIIE Ethanol 96% 900
X Calcium stearate 0.40

Ingredients 11, 11T IV, V aod VI were added to a Diosna
Intensive mixer and mixed for 1 min with the impeller speed
I and chopper speed L. Out of this mixture, 10 kg was added
the ingredient 1 by sieving through a Quadro Comil U20
with the sieve 062R in the following way: A part of the 10
kg mixture was sieved followed by ingredient I, whereafier
the remaining of the 10 kg mixture was sieved. Ingredient [
was nol added to the mixture and mixed in the Diosna mixer
for approximately 1 min.

A mixture of ingredient VII and VIII was added to the
Diosna mixer, whereafter the granulation was started for 6
min with impeller speed I and with no use of the chopper.

After the granulation, the granulate was dried in a fluid
bed until the outlet temperature had reached approximately
50° C. and water content was below 1.0%. determined as
LOD (Loss on Drying) when a sample of approximately 10
g was heated to a temperature of 70° C. in 30 min. The
granulate was sieved through a .71 sieve using a Frewint
siever. Oversized material was discarded.

Ingredient IX was sieved in the Quadro Comil with a
sieve 062R and an equal amount of the granufate described
above was added and mixed. This mixture was mixed with
the remaining of the granulate in the Diosna mixer for 25 sec
with an impeller speed of I and without using the chopper.

This mixture was compressed into a 9,5 mm concave
tablets with a hardness of 80 to 100 N {the compression of
the granulale was performed in order to avoid any of the
problems which could arise during dissolution testing of a
granulate and which are related to such bad wetting prop-
erties of a granulate that the granulate would float on the top
of the dissolution medium giving rise 10 a 1 vitro unsatis-
factory release of lornoxicam. However, laler resulls have
shown that granulales prepared in accordance with the above
have suitable wetting properties, i.e. the final step of com-
pression before dissolution testing is not aecessary.

The dissolution of tablet cores was determined by the
dissolution method II (0.07 N HCY) and is as follows:

Tige Release (% wiw)

20 min 100.6

The disintegration time of the tablets tesicd was at the
most about 5 min. Thus, the dissolution rate of the granulate
is expected to be of the same or quicker order of magnitude.

The release data given above are most surprising and give
evidence that a fast release fraction containing a drug

uz
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substance which is almost insoluble under acidic conditions
can only be obtained if the composition is designed to a very
fast release. In other words, application of traditionally
prepared granulates and/or compositions made from such
rraditional granulates or particulate formulations do not
seem to release the drug substance sufficiently fast under
acidic conditions as those prevailing in the stomach.
Accordingly, such traditional compositions are expected to
release only a minor amount of the drug substance in the
stormach and to release the remaining amount of lornoxicam
in the intestines, i.e. after the composition reaches the
intestines 1-3 hours after intake.

Compared with the dissolution data given in Example 7 a
dramatically increase in dissolution rate is observed for the
granulale compared with the pellet cores. Thus, in order to
achieve a very fast release of lornoxicam from a composi-
tion it seems as if the fast fraction advantageously may be
constituted by a granulate rather than uncoated pellet cores
or film-coated pellet cores.

Conclusion with Respect o Examples 1-9

In the preceding examples it has been shown that pellets
cores cannot release lomoxicam very quickly at pH 7,4
unless a surfactant is added (Examples 2 and 5), even though
lornoxicam is soluble at pH 7,4. When a surfactant, e.g.
polysorbate 20, was added the release at pH 7,4 was accept-
able from the puint of view that the core can cnler an once
daily formulations without sigmficantly controiling the dis-
solution rate (Examples 1, 3 and 4). This control shounld
ideally be taken care of by the applied lacquer.

When these pellet cores were analyzed with respect Lo
dissolution behaviour under acidic conditions in which
lornoxicam is only slightly soluble a satisfactory release was
not obtained cven if a surfactant was used (Examples 6 and
8). Therefore, another kind of subunits have to be used for
the relatively fast releasing fraction. Subunits in the form of
a granulate and with the composition as described in
Example 9 seem 1o give a satisfactory fast release. However,
subunits with the same formulation as in Example 9, but in
the form of pellet cores, will not give a satisfactory release
rate in acidic conditions as shown in Example 7.

Example 10

Preparation of a Composition Containing a Mixture
of Uncoaled and Coated Pellet Cores

The following example illustrate the dissolution behav-
iour of a composition containing a mixture of uncoated and
coaled pellet cores. The uncoated pellels are intended 1o
simulate a fast release fraction and the coated pellets are
intended to simulate a delayed release fraction.

Coated pellets obtained according to Example 1 were
mixed with pellet cores oblained accerding to Example 4
and the final composilion contained 40% of uncoated pellet
cores and 60% coated pellets (the percentage is given as %
wiw of the total dose of lormoxicam in the composition, i.e.
the uncoated fraction accounts for 40% w/w of the total
content of lornoxicam whereas the coated fraction accounts
for 60% w/w of the total content of lornoxicam. A unit
dosage form of the composition contains 8 mg of lornoxi-
cam.

The dissolution test was carried out according to disso-
lution method III. The following dissolution data were
obtained:
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11029831 {uncoated
fraction) + 050293833
(coated fraction) (5.5/4.3)*

Time (h) Release (% w/w)
0 0
0.5 14
1 29
2 384
3 46.1
a 9.6
5 515
6 559
7 59
8 61.4
9 64.6

10 67.2
1 69.2
13 74

14 156
15 77.6
16 9.3
17 80.7
18 815
19 336
20 353
21 86.4
22 87

23 38.1
24 &9

¥(5.5/4.3) relates to the fact that the content of dry matter in the coat is
5.5% wiw and the HPML content is 4.3% wiw.

From the data given above it is seen that only 2.9% w/w
lornoxicam is released after 1 hour. Thus, the “fast release
fraction”, i.e. the uncoated pellets, is not able to release all
its content of lomoxicam under acidic conditions and during
the first hour of the test. If this was the case, a release of
about 40% is to be expected after 1 hour.

A dramatically increase in dissolution is observed after 2
hours reflecting the pH change of the dissolution medium 1
hour after the start of the test. Furthermore, a retardation of
the release of lomoxicam is observed at pH 7.4 compared
with the uncoated pellets cores, i.e. the coating is in control
of the release rate. However, a compaosition containing a
mixture of uncoated and coated pellets does not seem to
cnable a fast rclease of lomoxicam. Thercfore, the fast
release fraction has 10 been manipulated in some way in
order to release the active substance {lomoxicam) faster).

Example 11

Preparation of a Composition Containing a Mixture
of a Quick Release Granulate and a Delayed
Release Fraction of Coated Pellet Cores

The composition described below was prepared in order
to investigate the influence on the overall release rate of the
granulate prepared in Example 9 which seems to have
favourable properties with respect 10 a quick and very fast
release of lornoxicam even under acidic conditions.

Coated pellets obtained according to Example 4 were
mixed with a granulate obtained according to Example 9,
where the mixiure contained 40% w/w of the (otal dose of
lornoxicam in the form of the granulate and the remaining
60% wiw of the total dose of lornoxicam was in the form of
coated pellets (the concentration of lornoxicam in the granu-
late is about 2-3% w/w and about 9% w/w in the uncoated
pellets). The dissolution test was carried out according (o
dissolution method [II. The following dissolution data was
obtained:

=
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-continued

972510 (granulate) +
20029832 (coated

971510
(granulate) + 24029832

pellets) (3/4.3) 5 (coated pellets) (3/15.1)
Time (h) Release (% w/w) Time (h) Release (%o wiw)
0 4] 8 744
1 312 9 73.3
2 41.3 10 81.5
3 44.6 10 u 34.8
4 8.2 12 §7.3
5 51.3 13 5.3
] 539 14 L}
7 57 15 92.6
3 39.6 16 9338
9 61.8 15 17 95.0
10 64.7 18 959
1 66.9 19 96.6
12 69.4 20 97.2
13 71.6 21 97.5
14 73.6 2 97.8
15 75.7 . 2 98.0
16 776 0 24 97.5
17 9.5
18 81.2
19 8.9 From the dissolution data given above a much faster
3(1] 32'4 release of the delayed release fraction is observed compared
22 87.4 25 with the results oblained in Example 1. Thus, the compo-
23 88.5 sition of the coat can be adjusted 10 a suitable release rate.
24 89.8 In this example the content of HPMC in the coat is 15.1%
wiw.
Froqx the _dissolurion dafa g_iven above, a fas_t release of . Example 13
lornoxicam is cbserved which is ascribed to the influence of
the lornoxicam granulate. Investigation of the Influence of the Composition
In contrast to the resulls obtained in Example 10 a release of the Controlled Release Coat on the Release Rate
of about 40% w/w of lornoxicam is observed after 1 hours. Coated pellets oblained according to Example 8 (balch 2)
Thus, the above example gives evidence that a manipulation . were mixed with a granulate obtained according to Example
of the composition oflhg, fast release fraction is necessary in 9. The mixture comtained 40% w/w of the lornoxicam
order to achieve a suitable release even at a low pH. content in the form of the granulate and the remaining 60%
Furthermore, a dela_ved. release 1s observed with respect to w/w in the form of coated pellets. The dissolution test was
the coated pellets fraction. carried out according 1o dissolution method 11
The following dissolution data was obtained:
Example 12 0 g
Investigation of the Controlled Release Lacquer
Composition on the Overall Dissolution Rate 972510 (granulate) + 26070832
. . conted pellets) (3/25.0)
Coated pellets ob_lamcd according 10 'Examp!s 8 (batch 1, as Time (h) ( Rehz.; (%)‘},/w,
15% w/w HPMC in the coat was mixed with granulate
obtained according to Example 9. The mixture contained gq 12 .
40% w/w of the total dose of lormoxicam in the form of the 1 373
granulate, whereas the remaining 60% w/w of lomoxicam 2 58
was in the form of coated pellets. The dissolution test was 50 3 §9.1
carried out according to dissolution method IiI. The follow- ‘: ;3'2
ing dissolution data was obtained: 5 5.6
7 959
8 97.8
c 9 98.9
55
§72510 10 99.3
(granvlate) + 24029832 1 9.4
(coated pellets) (3/15.1) 12 99.4
Time (h) Release (% w/iw) 13 9.4
14 99.4
o] 0 15 9.5
0.5 357 el
1 357
2 43.2 After 6 hours 92.6% w/w is released whereas only 69.4%
3 i[:)g wiw was released in Example 12. Thus, the increase of the
s 0.9 concentration of HPMC in the coat (25% in the present
5 56.2 65 example in contrast 1o 15% in Example 12) has ap increasing
7 70.7 effect on the release rate of lornoxicam from the composi-

tion.
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Example 14

Determination of Release Rate of Lornoxicam
From Controlled Releasc Pellets

Dissolution data from coated pellets from Examples 1, 4
and 8 (batches 1 and 2} were determined by dissolution
method 1 (pH 7.4). The following data have been oblained.

24029832 26029832
05079333 20029832 (coated peilets) (coated pellets)
(coated pellets) (coated pellets)  (3.0/15.1) (3.0725.0)
Time (5.5/4.3) (3.0/4.3) Example 8, Example 8,
(h) Example 1 Example 4 batch 1 batch 2
Q Q 0 [¢] 0
0.5 69 101 173 327
1 121 159 29 526
2 203 285 495 821
3 231 397 67.2 96.9
4 354 50 816 101.9
E) 42 589 91.5 1029
6 491 69.1 98.5 103
7 552 76.2 1021 103.2
8 60.7 822 1039 102.9
9 65.6 86.9 164.8 102.9
10 64.9 90.5 105.2 1031
11 737 93.4 105.5 102.9
12 7.2 93.4 105.5
13 80.2 95.2 105.8
14 82.6 97.7 105.5
15 33 979 105.8
16 871 98 1058
17 836 98.7 1059
18 899 988 1059
19 91.2 99 105.8

The data are also presented in FIG. 3. Comparison of the
results obtained from the composition of Example 1 with
that of Example 4 illustrates that the tbickness of the CR
(controlled release) coat influences the release rate in such a
mannec that a thinner coat leads to a more rapid release. The
influence of HPMC as an example of a substance which is
capable of forming pores in the coat on the release rate is
illustrated by the releasc rate of the two differcnt batches of
Example 8 and the resuits reveal an increasing release rate
when the concentration of HPMC increases.

Conclusion with Respect to Examples 10-14

In Examples 10-14, the preparation of a2 composition
containing two fractions of subunits has been presented. One
fraction representing a quick release part and the otber
fraction representing a controlled and delayed release part.
Furthermore, the Examples ilustrate the influence on the
release rate of i) the composition of the quick release
fraction and 1) composition and amount of lacquer applied
on the controlled release fraction.

Example 15

Investigation of the Influence of the Dissolution
Medium on the Release Rate

Dnssolution dala from coated pellets from Examples 4 and
8 (batch 2) were obtained using dissolution method V (pH
7.3}, and are as follows:
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260298372 {coated
petlets)
3.0,25007.3]

20029832 (coaled
pellets) (3.0/4.3] 7.3}

Time (h) Example 4 Example 8, batch 2
0 1] 0
9.5 6.2 22
1 10.1 36.1
2 17.3 60.7
3 24.3 19.2
4 30.9 90,7
5 36.9 96.9
6 429 1001
7 48.2 014
8 531 101.9
9 576 192

10 61.8 192
11 65.7 102
12 69.3 102
13 724 102
14 75.4 102
15 78 102
16 8.3 102
18 84.3

20 87.3

The data are compared with the data from Example 14 in
FIG. 3. An influence of the dissolution medium on the
dissolution rate is observed, i.e. the choice of dissolution
method is important (not only with respect 10 pH but also
wilh respect to factors like, e.g., ionic strength, csmotic
pressure €1c.).

Examplc 16

Investigation of the Influence of a Pre-treatment in
0.1 N Hydrochloric Acid on the Dissolution Rate at
pH 7.4

Dissolution data from coated pellets from Example 4 and
Example 8 (batch 2) was determined by dissolution method
1 (pH 7.4) and method IV (1 hour at a pH corresponding to
0.1 N HCI and then at pH 7.4) and are as follows:

26025832 20029832 20029822
(3.0/25)(HC 7.4y (3.0:4.3)(HCY7.4) (2.0/4.3) 26029832
Time Example 8, {HC1/7.4) Example 8 (3.0/25.0)
(h) baich 2 Example 4, baich 2 Exampie 4.
in pH Dissolution Dissolution Dissotution  Dissolution
7.4 method [V method I'V methad [ method [
1] 0 1] 0 0
0.5 10.1 327
1 47.6 16.9 16.9 326
2 77.5 291 28.5 8.1
3 92, 29.6 9.7 96.9
4 98.1 483 0 101.9
5 100.2 569 58.9 29
6 100.6 64.8 69.1 102
7 100.6 71.6 76.2 1032
8 100.7 77 312 0.9
9 86.9 1029
10 85.7 90.5 1631
11 88.8 934 1629
12 91.3 934
13 934 952
14 948 97.7
15 96 97.9
16 97 o8
17 97.6 93.7
18 983 98.8
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-continued -continued
26629832 20029832 20029832 972510 + 972510 +
(LORSHCYT4) (GU4HCYTA)  (3.043) 26029822 972510 + 24029832 24079832
Time Exampie 8, (HC\/7.4) Example 8 (3.0/25.0) 5 24049432 Reanalysis of Reanalysis of
(h) batch 2 Example 4, batch 2 Example 4, 8 mg Example 12 (new  Example 12 (new
in pH Dissolution Dissolution Dissolution  Dissolution Example 12 sample) 8 mg sample) 16 mg
14 method 1V method 1V methad | methed [ Time 8 mg loruoxicam pr. lornoxicam pr. lomoxicam pr.
(h) capsule capsule capsule
1% 98.6 99
10 19 96.6
20 87.2
The dissolution results from Cxample 16 reveal that a Zi 3;‘3
pre-treatment with acid does not have any significanily 33 030
influence on the rate of release from the delayed release 24 975
fraction, t.e. the coated pellets fraction. 15
In FIG. 4 the data arc presented and in order to make a
proper comparison possible, the release data obtained by Dare presented in FIG. 5 and the curves show that the
dissolution method IV have been. displaced by 1 hour  goge is without any significant influence on the release rate.
?I_cl’[mb!)o:?gg4'°l:he time pepodffo;};‘ealmeni n 0.1 _N HC1. 20 In FIG. 5 a target profile calculated for lomoxicam has been
hus, 10 F1O. 4, the zero selling for compositions is when 20 o) 4o and it is seen that the compositions lested have
the dissolulion medium has a pH of 7.4. The observed rofilcs very close 1o the target profile
differences with respect 1o the dissolution of lomoxicam p y et p )
from Example 1 and 4, respectively, are not significant and
are within the standard deviation ohserved. Example 18
15
Conclusion with Respect to Examples 15 and 16 L . .
Investigation on Whether a Plain Granulate Quickly
The results from Examples 15 and 16 have shown that Releases an NSAID Substance
coated pellets have the same release rate independent on
whether a pre-treaiment in acnd‘ has been included or not 30 A granulate containing naproxen was prepared using the
whereas a chaoge in the dissolution method (from method [ ineredients listed in Table 10
10 method V) has a significant influence on the release rate. 1agredt )
The granulate was prepared in order to investigate
Example 17 & . P p e &
35 whether a plain granulate like the one disclosed in EP-A-0
Investigation on the Influence of Dose on the 438 249A1 (ELAN Corporation P.L.C.) releases naproxen
Dissolution Rate quickly (as defined herein) when the dissolution testing is
done according 1o dissolution method 1l (n=2} described
In this Examplc the dissolution profiles of a dose of 16 mg herein. No standards were used and, accordingly, 2 literature
of lorgquzllm' are cogllpared to: d'osi:i of 8 mg of lo;qom— 40 value for E(1%, | cm)=63 was used (o calculate the content
fj:ﬁ)‘n ;ﬁ%g;‘?ﬁ profiles are obtained according to disso- in the samples. The composition of the granulate corre-
’ sponds to the one disclosed in Example 1 of EP-A-0 438
249A1 (ELAN Corporation PL.C)).
972510 + 972510 + 45 TABLE 10
972510 + 24029832 24029832
24049332 Reanalysis of Reanalysis of [ngredients Amount (g)
8 mg Example 12 (new Example 12 (new
Example 12 sample) 8 mg sample) 16 mg Naproxen 2320
Time 8 myg lomoxicam pr. lornoxicam pr. lornoxicam pr. Polyvidone 30 72
(h} capsule capsule capsule 50 Isopropanol 65.7
o 0 ¢ 0
1 357 36.2 353
P 43.2 47 46.3 Naproxen and polyvidone 30 were mixed in a lab scale
3 50.0 559 55 K d mi for 3 min. Th ixt lated b
3 55.8 639 617 ;s Kenwood mixer for 3 min. The mixture was granulaied by
s 50.9 70.6 671 ” slowly adding the isopropanol over a period of 2 min and the
g ‘;’gg gz-" ;3: mixing was continued for 1 min. Then the granulale was
8 Ta4 87.1 814 dried on Irays at 50° C. for 12 hours. Thereafter half of the
9 783 913 85.5 granulate was sieved through a 500 um sieve and the other
1(]] gi‘g 3‘5“3 g?';: s0 half of the granulate was sieved through a 1000 gm sieve.
12 §73 97.8 030 Oversized material was discarded in both cases. The thus
13 89.3 98,7 95.7 obtained two granulates were tested according to dissolution
14 91.1 99 96.7 : ;
15 026 0.0 pgd methed 11 described herein.
16 938 99.9 98.1 . .
17 95.0 007 P 65  Batch No. 26089831: 500 um sieved granulate in an
18 959 100.1 99.1 amount corresponding to a 150 mg tablet. In the following

is given the resuits from the dissolution test.
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Release (dissolved naproxen)

Time (h) % wiw

0 0
0.5 15
1 16.1
1.5 16.5
2 17.6

Batch No. 26089831: 1000 um sieved granulate in an
amount corresponding to a 150 mg tablet. In the following
is given the resulis from the dissolution test.

Release (dissclved naproxen)

Time (h} % wiw
o] 0
0.5 11.4
1 13.4
15 14.2
2 i5.7

From the results given above, it is clear that such plain
formulations do not release the NSAID substance very fast
and. accordingly, such formulations or compositions do not
fall under the definition of quick release defined herein (L.¢.
that at least about 50% of the NSAID substance is released
within the first 20 min of the dissolution test).

What is claimed is:

1. An oral pharmaceutical modified release muliiple-units
composition in unit dosage form for administration of a
therapeutically and/or prophylactically effective amount of a
non-steroid anti-inflammatory drug substance, an NSAID
substance, said unit dosage form comprising at least (wo
NSAID-containing fractions,

1) a first NSAID-containing fraction of multiple-units for
quick release of the NSAID substance, wherein said
fraction comprises an antacid or an atkaline agent and
wherein the quick in vitro release is such that, when
subjecting the first NSAID-containing fraction to dis-
solution method IT employing 0.07 N HCI as dissolu-
tion medium, at least 50% w/w of the NSAID subslance
15 released within the first 20 min of the test; and

i1) a second NSAID-containing fraction of multiple-units
in the form of coated delayed release multiple units for
extended release of the NSAID substance, said units
coated with a coating substantially water-insoluble, but
water-diffusible and substantially pH-independent,
wherein said second NSAID-containing fraction of
multiple-units releases from about 6% to 30% of said
NSAID substance within 6.5 hours upon dissolution
testing by dissolution method III, and wherein the
release of said second NSAID-containing fraction is
independent of the release of said first NSAID-
containing fraction.

2. The composition according to claim I, wherein the first
fraction when subjected to dissolution method II, about 70%
wiw of the total amount of NSAID substance present in the
first fraction is released within the first 20 min of the test.

3. The composition according to claim 1. wherein the
quick release and the extended release are adapted such that
the first fraction is substantially released in vitro when the in
vitro release from the second fraction is initiated corre-
sponding to at least 50% w/w release of the NSAID sub-
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slance cantained in the first fraction at the time when at the
most 15% w/w of the NSAID substance contained in the
second fraction is released as determined by dissolution
method HI

4. The composition according to claim 1, wherein the first
NSAID-containing fraction is in the form of uncoated units
and NSAID substance contained in the first fraction has a
pK, value between from about 3.0 to 5.5.

5. The composition according to claim 1, wherein the first
NSAID-conlaining fraction is in the form of uncoaled units
and the NSAID substance has a solubility in 0.1 N hvdro-
chloric acid at room temperature of at the most about 0.5%
wiv.

6. The composition according to claim 1, wherein the first
NSAID-containing fraction is present in the form of coated
units and the NSAID subslance contained in the first fraction
has a pK, value of at least 5.0,

7. The composition according, to ¢laim 1, wherein the first
NSAID-containing fraction is present in the form of coated
units and the NSAID substance has a solubility in 0.1 N
hydrochloric acid at room temperature of at least about 0.1%
w/y.

8. The composition accerding to claim 1 for the admin-
istration of a therapeutically and/or prophylactically effec-
tive amount of an NSAID substance to obtain both 2
relatively fast onset of the therapeutic effect and the maio-
tenance of therapeutically active plasma concentration for a
relatively long period of time, a unil dosage of the compo-
sition comprising at least two fractions as follows:

a first fraction of quick releasc multiple-units for rela-
tively quick release in vivo of an NSAID substance 10
obtain a therapeutically and/or prophylactically active
plasma concentration within a relatively short period of
time, and

a second fraction of coated modified release muliple-
units for extended release in vivo of an NSAID sub-
stance 10 maintain a therapeutically and/or prophylac-
tically active plasma concentration in order to enable
dosing once or twice daily,

the formulation of the firsi and 1he second fractions, with
respect to release therefrom and with respect to the
ratio between the first and the second fraction in the
unit dosage, being adapted so as to obtain:

a relative quick in vitro release of the NSAED substance
from the first [raction of quick release muliiple-units,
as determined by dissolution method 1,

an extended in vitro release of the NSAID substance
from the second fraction of extended release
multiple-units relative to the in vitro release of the
first fraction of the NSAID substance, as determined
by dissolution methed III,

the quick release and the extended in vitro release being
adapted so that the first fraction is substantially
reteased when the release from the second fraction is
initiated corresponding to at least 50% w/w release
of the NSAID substance contained in the first frac-
tion at the time when at least about 15% w/w of the
NSATD substance contained in the second fraction is
teleased as determined by dissolution method I11.

9. The composition according to claim 1, wherein the
NSAID substance is selected from the group consisting of
lornoxicam, diclofenac, nimesulide, ibuprofen, piroxicam,
piroxicam complexed with betacyclodexirin, naproxen,
ketoprofen, tenoxicam, aceclofenac, indometacin,
nabumetone, acemetacin, momiflumate, meloxicam,
flurbiprofen, tiaprofenmic-acid, proglumetacin, mefenamic
acid, feabufen, etodolac, tolfenamic acid, sulindac,
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phenylbutazone, fenoprofen, tolmetin, acetylsalicylic acid,
dexibuprofen, and pharmaceutically acceptable salis, com-
plexes and/or prodrugs thereof and mixtures thereof.

10. The composition according to claim 1, wherein the
NSAID substance in the first fraction is the same as the
NSAID substance contained in the second fraction.

1t. The composition according to claim 1, wherein the
NSAID subsiance in the first fraction is different from the
NSAID substance contained in the second fraction.

12. The composition according to claim 1, wherein the
NSAID substance in the first fraction is lornoxicam.

13. The composilion according to claim 1, wherein the
NSAID substance in the second fraction is lornoxicam.

14. The compaosition according to claim 1, comprising a
further active drug substance.

15. The composition according to claim 1, wherein a
further active drug substance is included in at least one of the
first and second fraction.

16. The composition according 10 claim 14, wherein the
further active drug substance is selected from the group
consisting of an anidepressant. an opioid, a prostaglandine
analog, a glucocorticosteroid, a cytostaticum, a H, receptor
antagonist, a prolon pump inhibitor and an antacidum.

17. The composition accerding to claim 14, wherein the
further active drug substance is selecied from the group
consisting of paracetamol, penicillamine, sulfasalazine and
auranorfin.

18. The composition according to claim 1, wherein the
NSAID subsiance is lornoxicam.

19. The composition according to claim 1, wherein the
quick release multiple-units of the first fraction have a mean
particle size of at the most about 250 gm.

20. The composition according to claim 1, wherein the in
vitro dissolution characteristics of the first fraction of quick
release multiple-units provides within 1 hour a release of the
NSAID substance of at least 50% w/w as determined by
dissolution method Il

21. The composition according to claim 1, wherein the in
vitro dissolition charactenistics of the second fraction of
extended release multiple-units provides within 1 hour a
release of the NSAID substance in the range of 0%—30%
w/w as determined by dissolution method IIL.

22. The composition according to claim 1, wherein the in
vitro dissolution characteristics of the second fraction of
extended release multiple-units provides within 3 hours a
release of the NSAID substance in the range of about
10%-70% w/w as determined by dissolution method 111

23. The composition according to claim 1, wherein the in
vitro dissolution characteristics of the second fraction of
exiended relcase multiple-units provides within 6 hours a
release of the NSAID substance in the range of about
35%-95% wiw as determined by dissolution method III.

24. The composition according to claim 1, wherein the in
vitro dissolution characteristics of the second fraction of
modified release multiple-units provides within 9 hours a
rclease of the NSAID substance in the range of about
509%-100% w/w as determined by dissolution method IM.

25. The composition according to claim 1, wherein the in
vitro dissolution characteristics of the first and second
fractions are adapted such that the NSAID substance of the
first fraction is substantially relcased at the time when the
release of the NSAID substance from the second fraction is
nitiated., corresponding to at least 50% w/w release of
NSAID subsiance from the first fraction at the time where at
the most aboul 15% w/w of the NSAID substance in the
second fraction is released as determined by dissolution
method IIL
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26. The composition according to claim 1. wherein the in
vitro dissolution characteristics of the first and second
fractions are adapted such that the NSAID substance of the
first fraction is substantially released at the time where the
release of the NSAID substance from the second fraction is
initiated, corresponding to at least 70% w/w release of
NSAID substance from the first fraction at the time where at
the most about 20% w/w of the NSAID substance in the
second fraction is released-as determined by dissolution
method IIL

27. The composition according to claim 1, wherein the in
vitro dissolution characteristics of the composition provides
within 1 houra release of the NSAID substapce from the
composition in the range of about 5-50% wjw as determined
by dissolution method m.

28. The composition according to claim 1. wherein the in
vitro dissolution characteristics of the composition provides
within 3 hours a release of the NSAID substance in the range
of about 20-80% w/w as determined by dissolution method
ML

29. The composiion according to claim 1, wherein the in
vitro dissolution characlerstics of the composition provides
within 6 hours a release of the NSAID substance in the range
of about 40-98% w/w as determined by dissolution method
I

30. The composition according to claim 1, wherein the in
vitro dissolution characteristics of the composition provides
within 9 hours a release of the NSAID substance in the range
of about 50~-100% w/w as determined by dissolution method
1.

31. The composition according to claim 1, wherein the
perceatage of NSAID substance in the fiest fraction is in the
range of about 5%—50% w/w relative to the tatal amount of
NSAID substance tn the composition.

32. The composition according to claim 1, wherein the
percentage of NSAID substance in the second fraction is in
the range of about 30%-99% w/w relative io the to1al
amount of NSAID substance in the composition.

33. The composition according to claim 1, wherein the
multiple-units of the second fraction are coated cross-
sectionally substaniially homogeneous pellets,

34. The compasition according to claim 1, wherein the
multiple-units of the first fraction are cross-sectionally sub-
stantially homogeneous pellets.

35. The composition according to ¢laim 1, wherein the
first fraction is coated units and the coating is a substantially
water-insoluble, bul water-diffusible and substantially
pH-independent coaling.

36. The composition according to claim 1, wherein a unit
dosage of the composition comprises from about ! t¢ about
32 mg of the NSAID substance.

37. The composition according 10 claim 1, wherein a unit
dosage comprises from about 1 mg to about 1.6 g from about
1 mg 10 about 1.2 g of the NSAID substance.

38. The compesition according to claim 1, wherein a unit
dosage comprises from about 50 mg to about 1.1 g of the
NSAID substance.

39. The composition according to claim 1. wherein a unit
dosage comprises from about 100 mg to about 1.0 g of the
NSAID substance.

40. The composition according to claim 1, wherein a unit
dosage comprises from about 200 mg to about 900 mg of the
NSAID substance.

41. The composition according to claim 1, wherein a unit
dosage comprises from about 300 mg to about 800 myg of the
NSA]D substance.

42. The composition according to claim 1, wherein the
unit dosage of the composition is in the form of a capsule,
tablet or sachet.
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43. The composition according to claim 1, wherein the
NSAID substance is lomoxicam and the unit-dosage of the
composilion contaios 4, 8, 12, 16, 20, 24, 28, 32 or 36 mg
of lomoxicam.

44. A process for the preparation of a unit dosage form of
an oral pharmaceutical modified release composition com-
prising the steps of:

1) providing a first fraction of quick release multiple-units
for relatively quick release in vivo of an NSAID
substance, wherein said fraction comprises an antacid
or an alkaline agem and wherein the uick in vitro
release being such that when subjecting the first
NSAID-containing fraction to dissolution method
employing 0.07 N HCl as dissolution medium at least
50% w/w of the NSAID substance is released within
the first 20 min of the test;

ii) providing a second fraction of coated exiended release
multiple-units for extended release in vivo of an
NSAID substance, wherein said coated-units comprise
a coating substantially water-insoluble, but water-
diffusible and substantially pH-independent;

iii) combining and formulating the first and the second
fractions with respect 10 release therefrom and with
respect to the ratio between the first and the second
fraction such that the first fraction is substantially
released when the in vitro release from the second
fraction is initiated, corresponding to at least about
50% whw release of the NSAID substance from in the
first fraction at the time when at the most about 155
wiw of the NSAID substance in the second fraction is
reteased as determined by dissolution method III as
defined herein; and

iv) incorporating into the unit dosage form at least said
two [ractions i) and it).

45. A method for treating a patient suffering from pain
and/or inflammatory conditions comprising administering to
the patient an effective amount of an NSAID substance in
the form of a composition as defined in any one of claims
1-43 once or twice daily.

46. A method for administering a therapeutically and/or
prophylactically effective amount of an NSAID substance to
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a patient in need thereof to obtain both a relatively fast onset

of the therapeutic effect and the maintenance of therapeuti-

cally active plasma concentration for a relalively long period

of time, the method comprising administering once or iwice
5 daily a unit dosage of a composition comprising at least two
fractions as follows:

a first fraction of quick release multiple-units for rela-
tively quick release in vivo of an NSAID substance to
obtain a therapeutically and/or prophylactically active
plasma concentration within a relatively short period of

10 time, wherein said fraction comprises an antacid or an
alkaline agent apd wherein the quick in vitro release is
such that, when subjecting the first NSAID-containing
fraction to dissolution method Il emploviag (.07 N HCI

15 as dissolution medium, at least 50% w/w of the NSAID

substance is released within the first 20 min of the test:
and
a second fraction of coated modified release multiple-
units for extended release in vivo of an NSAID sub-
20 slance to mainitaip a therapeutically and/or prophylac-
tically active plasma concentration, wherein ¢ach of the
multiple-units is coated with a coating substantially
water-insoluble, but water-diffusible, and substantially
pH-independent, wherein said second NSAID-
25 containing fraction of multiple-units releases trom
about 6% to 30% of said NSAID substance within 0.5
hours upon dissolution testing by dissolution mcthod
111, and wherein the release of said second NSAID-
containing fraction is independeat of 1he release of said
30 first NSAID-containing fraction.
47. The composition according to claim 1, wherein the
second fraction is permeable in aqueous solution.
48. The composition according to claim 1, comprising at
least 100 multiple units.
35 49. The composilion according to claim 1, wherein the
first fraction of multiple units is in granulate form.
50. The process according to claim 44, wherein the
composition is as defiped in any one of claims 1-43 and 47.
51. The method according to claim 46, wherein said
40 composition is as defined 1n any one of claims 1-43 and 47.
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EXEMESTANE AS CHEMOPREVENTING AGENT

FIELD OF THE INVENTION

[0001] The invention belongs to the fields of pharmaceu-
tical chemisiry and anti-cancer medicine, and provides a
method of chemoprevention of estrogen dependent cancer.

BACKGROUND OF THE INVENTION

[0002] Cancers, including estrogen dependent cancers, are
generally thought 1o result from a multistep process, in
which a series of somatic mutations, and/or chromosomal
changes occur. Each step results in a greater deviation from
normal cellular behavior, until cells lose the normal ability
to regulate their own growth and therefore proliferate. The
aitered cells first proliferate into a precancerios neoplasm,
which progresses in stages toward metastatic cancer. This
process is known as tumor progression. On the other hand,
for instance approximately 30% of breast cancers are hor-
mone-sensitive and are treated with a variety of agents other
than oophorectomy (surgical or radiological), including anti-
estrogens, progestins and aromatase inhibitors. Despite the
variety of treatments available, approximately on third of the
early treated breast cancer (EBC) will relapse within 10
years from diagnosis, and as soon as the discase becomes
metastatic (BMC), the medium life expectancy is of about
2,5-3 years. There is therefore a high and unmet medical
need for therapeutic agents aimed at prevention of hormone
dependent tumors and, in particular, of both primary and
secondary breast cancer.

[0003] Cancer chemoprevention is a new discipline whose
foundation rests upon epidemiologic evidence suggesting
that dietary components including vitamins and micronutri-
ents such as beta-carotene, vitamin E, calcium and selenium
may be inhibitors of carcinogenesis. However, although the
precise biological mechanisms of cellular carcinogenesis are
incomplete, a number of specific mechanisms seem to be
procarcinogenic. Accordingly, estrogen modulators for
instance may act as a chemopreveative agents in breast
cancer by disrupling estrogen production, receptor binding
or receptor aclivation. In this connection, the chemopreven-
tive properties of tamoxifen were first demonstrated by the
reduction of second primaries in a meta-analysis of breast
cancer survivors who had taken the drug for 5 years. A major
concern remains, however: the increased risk of endometrial
cancer associated with tamoxifen administration. Since
chemopreventive agents are intended for chronic (or long
lasting) use in healthy or relative healthy subjects, toxicity,
even il mild and reversible, is problematic. Accordingly,
there is the need in this field of drugs endowed with low side
effects and combinations of anticancer agents with non-
overlapping toxicity while having enhanced therapeutic
cffect.

SUMMARY OF THE INVENTION

[0004] The present invention concerns the use of aro-
malase inhibitor exemestane in the chemoprevention of
estrogen dependent cancer in mammals, including humans,
at increased nisk of the disease, either alone or in combina-
tion with additional therapeutic agents.

DETAILED DESCRIPTION

[6005] The present invention provides as a first object the
use of exemestane in the manufacture of a medicament for
chemoprevention or controlling the growth of estrogen
dependent cancer.
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[06006] The present invention also provides the use of
exemestane in the manufacture of a medicament for chemo-
prevention or controlling the growth of estrogen dependent
cancer, in a patient undergoing a simulataneous, separate or
sequential treatment with another chemopreventive agent
selected from a taxane compound, a non-steroidal anti-
inflammatory compound (NSAID), a retinoid compound, a
farnesyl-protein transferase inhibitor, a matrix metallopro-
tease inhibitor, an avf33 integrin inhibitor, an anthracycline
compound, an aniibody against HER2, and EGFR antago-
nist or inhibitor, a protein Kinase iohibitor, linomide,
angiostatin, dehydroepiandrosterone (DHEA), a telomerase
inhibitor, a cyclooxygenase inhibitor, razoxin, platelet factor
4 (endostatin), a VEGI inhibitor, an anti-estrogen and
thalidomide, or a mixture thereof.

[0007] A further object of the invention is to provide a
method for chemopreventing or controlling the growth of
estrogen dependent cancer in a mammal in need of such
ireatment, including humans, comprising administering to
said mammal a therapeutically effective amount of exemes-
tane.

[0008] The invention in addition provides a combined
method of chemoprevention or of centrolling the growth of
estrogen dependent cancer in a mammal in need of such
treatment, including humans, comprising administering
simultaneous, separately or sequentially to said mammai,
exemestane, and another chemopreventive agenl selecled
from a taxane compound, 2 non-steroidal anti-inflammatory
compound (NSAD), a retinoid compound, a farnesyl-protein
transferase inhibitor, a matrix metalloprotease inhibitor, an
avB3 integrin inhibitor, an anthracycline compound, an
antibody against HER2, and EGFR antagonist or inhibiior,
a protein kinase inhibitor, linomide, a cyclooxygenase
inhibitor, razoxin, angioslatin, dehydroepiandrosterone
(DHEA), a telomerase inhibitor, platelet faclor 4 {endosta-
tin), an anti-estrogen, a VEGF inhibitor and thalidomide, or
a mixture thereof; in amounts and close in time sufficient to
produce a therapeutically useful effect.

[00609]) The invention also provides a product containing
exemestane and another chemopreventive agent sclected
from a taxane compound, a non-steroidal anti-inflammatory
compound (NSAID), a retincid compound, a famesyl-pro-
tein transferase inhibitor, a matrix metalloprotease inhibilor,
an avp3 integrin inhibitor, an anthracycline compound, an
antibody against HER2, and EGFR antagonis! or inhibitor,
a protein kinase inhibitor, linomide, angiostatin, dehydroe-
piandrosterone (DHEA), a telomerase inhibitor, a cyclooxy-
genase inhibitor, razoxin, platelet factor 4 (endostatin), an
anti-esrtogen, 2 VEGF inhibitor and thalidomide, or a mix-
ture thereof, as a combined preparation for simultaneous,
scparate or sequential use in chemopreventing ot controlling
the growth of estrogen dependent cancer.

{0010] The combination preparation according to the
invention can also include combination packs or composi-
tions in which the constituents are placed side by side and
can be administered simultaneously, separately of sequen-
tially to one and the same human being. Accordingly,
exemestane and the other chemopreventive agent according
to the invention may be present within a single or distinct
conlainer.

[0011] Examples of estrogen hormone dependent cancers
are breast, cervical, ovarian and endometrial tumors.

Sz
1)



US 2004/0024044 Al

[0012] Product exemestane is compound G-methylenan-
drosi-1,4-diepne-3,17-dione, which is known for instance
from U.S. Pat. No. 4,808,616.

[0013] The term “chemoprevention” is meant (o comprise
both primary prevention of cancer in people who have not
yel developed cancer and secondary prevention of cancer,
i.e. the prevention of second primary tumors in patients
cured of an initial cancer or the prevention of cancer in
people who have had premalignant lesions.

{0014] Since cancer usually has a slow, multistep progres-
sion , as used herein, “controlling the growth” of estrogen
dependent cancer refers to slowing, interrupling or arresting
the process at an early precancerous stage in a mammal,
including humans, at increased risk of the disease.

[0015] The inventors of the present invenlion have found
that combined chemoprevention of estrogen dependent can-
cer, comprising a therapeutically effeclive amount of
exemestane and a therapeutically effective amount of
another chemopreventive agenl, as defined above, can pro-
duce a therapeutic effect which is greater than that obtain-
able by single administration of a therapeuticaily effective
amount of either sole ¢Xemestane or a sole chemopreventive
agent, namely such combined therapy provides a synergistic
or superadditive therapcutic effect.

[0016] Similarly they have found that a combination
chemoprevention therapy of estrogen dependent caacer
comprising a therapeutically sub-effective amount of
cxemestane and a therapeutically sub-effective amount of
another chemopreventive agent, as defined above, can pro-
duce substantially the same chemoprevention therapeutic
effect, which is obtainable by single administration of either
exemestane or another chemopreventive agent.

[06017] The most important, they have found that such
newly obtained therapeutic effect is not paralleled by the
loxic effects, otherwise caused by single administration of
either therapeutically effective amounts of exemestane or
another chemopreventive agent. As stated above, chemopre-
ventive agents are intended for chronic (or leng lasting) use
in healthy or relative healthy subjects, therefore toxicity,
even if mild and reversible, is problematic.

[0018] As stated above, the chemoprevention treatment
defined herein may be applied as a sole exemestane therapy
or may involve, in addition 10 exemestane one Or more
chemopreventive agents as defined above. Such conjunct
treatment may be achieved by way of the simultancous,
sequential or separate administration of the individual com-
ponenis of the treatment.

[0019] A chemopreventive agen! mixlure, according to the
invention, which can be administcred in combination with
exemeslane can comprise: one or more, preferably 110 4, in
particular 1 or 2, chemopreventive agents, as defined above.

[0020] A taxane compound, according to this invention, is
e.g. paclitaxel (including liposomal formulations) and doc-
elaxel.

[0021] A protein kinase inhibitor, according to the inven-
tion, is for instance a tyrosine kinase inhibitor, in particular
compound SUG668, ie. 3-[4-(2-carboxyethyl-3,5-dimeth-
yipyrrol-2-yl)methylidenyl]-2-indolinone, and compound
SU5416, ie. 3-[(2,4-dimethylpyrrol-5-yl)methylidenyl}-2-
indolinone, which are known from WO 96/40116 and WO
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99/61422. A farnesyl-protein transferase inhibitor, can be for
instance one of ibe inhibitors disclosed in WO 00/25789Y, in
particutar (-)-6-{amino(4-chlorophenyl)(1-methy!-1H-imi-
dazol-5-yl)methyl1]-4-(3-chlorophenyl)-1-methyl-2(1H)-
quinolinone (Compound I-A; designated “comp. 74" in WO
97/21701);  (+)-6{amino(4-chlorophenyl)(1-methyl-1H-
imidazol-5-yDmethyl]-4-(3-chlorophenyl)-1-methyl-2(1H)-
quinolinone (Compound J-B; designated “comp. 75” in WO
97/21701); and the compound designated as compound
“39.0”, which is specifically described in Example 10 of WO
97/23748.

[0022] Examples of cyclooxygenase inhibitars are COX-2
inhibitors, in particular celecoxib, rofecoxib, parecoxib and
valdecoxib

[0023] Examptles of retinoid compounds aceerding to the
invention include known Accutlane; Adapalene; Allergan
AGN-193174, Allergan AGN-1936706; Allergan
AGN-193836; Allergan AGN-193109;, Aronex AR-623;
BMS-181162; Galderma CD-437; Eisai ER-34617; Etrinate;
Fenretinide; Ligand LGD-1550; lexacalcitol; Maxia Phar-
maceuticals MX-781; mofarotene; Molecular Design MDI-
101; Molecular. Design MDI-301; Molccular Design MDI-
403; Motretinide; Eisai 4-(2{5-(4-methyl-7-
ethylbenzofiran-2-yl)pyrrolyl])benzoic acid; Johnson &
Johnson N{4{2-thyl-1-{1H-imidazol-1-y])butyllphenyl]-2-
benzothiazolamine; Soriatane; Roche SR-11262; Tocoreti-
nate; Advanced Polymer Systems trans-retinoic acid; UAB
Research Foundation UAB-8; Tazorac; TopiCare; Tatho
TAC-101; and Vesanoid.

[0024] Examples of matrix metallo-protease inhibitors
according to the invention include known:

[0025] 1-cyclopropyl-N-hydroxy-4-{[4-[4-(irifluc-
romethoxy)phenoxy]phenyJsulfonyl]}-4-piperidinecar-
boxamide monohydrochloride;

[0026] N-hydroxy-1-(phenylmethyl)-4-[[4-[4-(irifluc-
romethoxy)phenoxy]-1-piperidinyl]sulfonyl}-4-pip-
eridinecarboxamide monohydrochloride;

[0027] N-hydroxy-1-(pyridinylmethyl)-4-{[4-[4-(trif-
luoromethyl)phenoxy Jphenyl]sulfonyl]-4-piperidin-
ecarboxamide dihydrochloride,

[0028] N-hydroxy-2,3-dimethoxy-6{[4-[4-(trifluorom-
cthyl)phenoxy]-1-piperidinyl]sultonyl]-benzamide;
[0029] N-hydroxy-1-(4-pyridinylmethyl)-4-{[4-{4-(trif-
luoromethyl)phenoxy Jphenyljsulfonyl]-4-piperidin-

ecarboxamide dihydrochloride;

(00307 N-hydroxy-1-(3-pyridinylnethyl)-4-[[4-[4-(trif-
luoromethyl)phenoxy Jphenyl]sulfonyl)-4-piperidin-
ecarboxamide dihydrochloride;

[0031] N-hydroxy-1-(2-pyridinylmethyl)-4-[[4{4-(trif-
luoromethyl)phenoxy Jphenyl]sulfonyl]-4-piperidin-
ecarboxamide monohydrochloride;

[0032] British Biotech BB-2516 (marimastat), N4{2,2-
dimethyl-1{(methylaminc)carbonyl]}-propyl]-N,2-di-
hydroxy-3-(2-methylpropyl)-, [2S-[N4(R*), 2R*,
38* 1%

[0033] BMS 275291 disclosed in WO 97/19075;

[0034] Bayer Ag Bay-12-9566 (tanomastat), 4-[(4*-
chloro[ 1,1-diphenyl]-4-yl)oxy]-2-[(phenylthio)methyl]
butanpoic acid;
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[0035] Agouron Pharmaceuticals AG-3340, N-hy-
droxy-2,2'-dimethyl-4-{[4-(4-pyridinyloxy)phenyl Jsul-
fonyl}-3-thiomorpholinecarboxamide;

[0036] CollaGenex Pharmaceuticals CMT-3 (mectastat),
6-demethyl-6-deoxy-4-dedimethylaminotetracycline,
batimastat (BB-94); and

[0037] Chiroscience D-2163, 2{1 S-([(2R, S)-acetyl-
nercapio-5-phthalimido]pentanoyl-L -leucyl)amino-3-
methylbutylJimidazole.

[0038] Examples of avf3 integrin inhibitors are known:

[0039] Vitaxin antibody (Ixsys); Merck KgaA EMD-
121974, cyclo[RGDF-N(Me)V-];

[0040] (108)-10,11-dihydro-3-[3-(2-pyridinylamino-
Ypropoxy]-5H-dibenzo[a,dJcycloheptene-10-acetic
acid,

[0041] (2S)-7-[[(1H-benzimidazol-2-yimethyl)methy-
laminoJcarbonyl]-2,3,4,5-tetrahydro-4-methyl-3-oxo-
1H-1,4-benzodiazepine-2-acetic acid;

[0042] (28)-2,3,4,5-tetrahydro-4-methyl-7-[[[(5-me-
thyl-1H-imidazo[4,5-b]pyridin-2-yl]methyl]amino]
carbonyl]-3-oxo-1H-1,4-benzodiazepine-2-acetic acid,

[0043]  (bR)-b-[[(3R)-2-0x0-3{2-(5,6,7,8-tetrahydro-
[1,8]-naphthyridin-2-yl)ethyl} 1-1-pyrrolidinyljacetyl]
amino]-d-(1H-indol-3-yl)pentanoic acid; and

[0044] (3R)-N-3-hydroxy-5{(1,4,5,6-tetrahydro-5-hy-
droxy-2-pyrimidinyl)amino Jbenzoyl]-glycyl-3-(3-
bromo-5-chloro-2-hydroxyphenyl)-b-alanine  (com-
pound SD 7784).

[0045] An antracycline compound, according to the inven-
tion is e.g. doxorubicin (inciuding liposomal formulations),
epirubicin (including liposomal formulations), idarubicin,
nemorubicin, daunomycin, mitomycin-C, dactinomycin and
mithramycin.

[0046] An EGFR inhibitor is for instance compound
CP-358,774 and ZD 1839, which are known e.g. from
Proceedings of ASCO volume 18, 1999 page 388a, and
ZM.254530, which is known from WO 95/03283.

[0047] An EGFR antagonist is for instance an antibody, in
particular chimerized antibody €225 and human antibodies
El.1, E2.4, E2.5, E6.2, E6.4, E2.11, E6.3 and E7.6.3, in
particular £7.6.3. Preferred antibodies against EGFR are
chimerized antibody C225 and human antibody E7.6.3.
Chimerized antibody C225 is disclosed by W096/49210.
Human antibodies E1.1, E2.4, E2.5, E6.2, E6.4, E2.11, E6.3
and E7.6.3 are disclosed by WO 98/50433,

[0048] An antibody against HER2 can be either an “intact”
antibody or a fragment thereof, e.g. Fab, Fab', F(ab")2 or Fv
fragments. A preferred example of an antibody against
HER?2 is trastuzumab, which is described e.g. in Cancer
Res., 1998, 58:2825-2831.

[0049] A non-steroidal anti-inflammatory compound
(NSAID), according to the invention, is e.g. a compound
selected from acetyl salicylic acid, indometacin, sulindac,
phenylbutazone, diclofenac, fentiazac, ketorolac, piroxicam,
tenoxicam, mecoxicam, cinnoxicam, ibufenac, ibuprofen,
naproxen, ketoprofen, nabumetone, niflumic acid and nime-
sulide, or a pharmaceutically acceptable salt thereof. Pre-
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ferred NSAIDs are diclofenac, piroxicam, lenoxicam,
mecoxicam, ibufenac, ibuprofen, naproxen and ketoprofen,
or a pharmaceutically acceptable salt thereof

[0050] An anti-estrogen, e.g. a selective estrogen receptor
modulator (SERM), is preferably selected from tamoxifen,
raloxifene, toremifene, arzoxifene, idoxifene, EM 800, [ul-
vestrant and droloxifene.

[0051] Vascular endothelial growth factor (VEGF) inhibi-
tors and telomerase inhibitors are well known in the art. For
instance, compounds SU 5416 and SU 6668, cited herein,
are also VEGF inhibitors.

[6052] Moreover known VEGF inhibitors or antagosts are
1.e. agents which suppress angiogenesis by reducing binding
of VEGF to cellular receptors, including but not limited to,
for example blocking monoclonal antibodies against the
growth factor (e.g. rhuMAbVEGF, Ryan et al., Toxicol
Pathol 1999, 27:78-86), against the receptor (e.g. DC101
and derivatives, Witte et al., Cancer Metastasis Rev 1998,
17:155-61), soluble forms of VEGF receptors (e.g. soluble
Flt, Aiello et al., Proc Natl Acad Sci USA 1995, 92:10457-
61), or compounds which directly antagonise interactions
between VEGF and cell surface receptors (e.g. Fairbrother et
al., Biochemistry 1998, 37:17754-64). Linomide, razoxyn
and thalidomide are known antiangiogenetic agenls.

[0053] In order to identify women at high risk for the
development of hormone dependent cancer (and therefore in
need of chemo-prevention) tumor markers, tumor biomark-
ers and surrogate endpoint tissue biomarkers (SEBs) com-
monly used in clinical hormone dependent cancer diagnosis
can be employed.

[0054] The term “tumor marker” or “tumor biomarker” or
“SEBs” in its broad meaning encompasses a wide variety of
molecules with divergent characleristics that appear in body
fluids or tissue in association with a clinical tumor and also
includes tumor-associated chromosomal changes. Tumor
markers fall primarily into three categories: molecular or
cellular markers, chromosomal markers, and serological or
serum markers. In particular, as to serum markers, they can
often be measured many months before clinical tumor
detection and are useful as an early diagnostic test, in patient
monitoring, and therapy evaluation.

[0055] Forinstance in primary chemo-prevention of breast
cancer, as SEBs the following can be used: Generic Markets:
routine histopathology, morphology, proliferation, neovas-
cularizatior; and Specific markers: estrogen receptors (ER),
Progesteron recepiors, ErbB2, EGFR, VGFR, BCRA-1,
BCRA-2, PS2 and IGFR1R

[0056] As to SEBs in secondary chemoprevention of
breast cancer, for instance the following can be used: epi-
thelial hyperplasia without atypia or with atypia, as well as
abnormalities of several cellular biomarkers (DNA ploidy,
p53, EGFR, ER, PgR, and her2/neu). Increasing cytologic
abnormality is in general associated with increasing fre-
quency of biomarkers abnormalities, and evidence of a
typical hyperplasia plus multiple biomarkers abnormalities
is the most common presentation for women who subse-
quently develops cancer. Also increased mammographic
density has been associated with an increased risk of breast
cancer and therefore mammographic density can represent a
suitable SEB. In addition, breast magnetic resonance imag-
ing (MRI) can be an important SEB.
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[0057] Mammals, including bumans, in particular women,
who have rising tumor markers but no clinical evidence of
the disease are therefore at risk of the discase. Accordingly
in such mammals the multi-step progression that leads to
cancer can be slowed, interrupted or arrested at an carly
pre-cancerous slage by the chemo-prevention therapy
method provided by the present invention.

f0058) Pharmacology

[0059] The therapeutic effect of exemestane either alone
or in combination with another chemopreventive agent,
according to the invention, in the hormone-dependent cancer
in mammals is proven, for instance by the fact that exemes-
tan¢ has been found to be active in the prevention of the
dimethylbenzanthracene (DMBA)-induced mammary tumor
model in rats. Exemesiane treatment {4, 20 or 100 mg/kg/
wk, IM) started 1 week afier DMBA exposure (20 mg/rat,
PO) and continued for 19 weeks. At the end of the 19-week
treatment period, exemestane significanily decreased tumor
incidence from 85% in vehicle treated rats 10 13.6% in the
100 mg/kg treated group. Moreover, ¢xemestane at 100
mg/kg reduced significantly the tumor multiplicity, being
2.55 the number of tumors/rat in the control groups versus
0.27 in the treated group. No signs of toxicity were
observed.

[0060] Method and Administration

[0061} In effecting treatment of a patient in a therapy/
prophylactic method according to the invention, exemestane
and the other chemopreventive agent can be administered in
any form or mode which makes the compounds biocavailable
in effective amounts, including oral and parenteral routes.

[0062] By the term “administered” or “administering” as
used herein is meant any acceptable manner of administer-
ing a drug to a patient which is medically acceptable
including parenteral and oral administration.

[0063] By “parenteral” is meant intravenous, subcutane-
ous, intradermal or intramuscular adminisiration.

[0064] Oral administration includes administering the
constituents of the combined preparation in a suitable oral
form such as, €.g., tablets, capsules, suspensions, solutions,
emulsions, powders, syrups and the like.

[0065] The actual preferred method and order of admin-
istration of the combined preparations of the invention may
vary according to, inter alia, the particular pharmaceutical
formulation of exemestane being utilized, the particular
pharmaceutical formulation of the other chemopreventive
agent being utilized, the particular cancer to be prevented
and the particular patient being treated.

[6066] Thc dosage ranges for the administration of the
combined preparation may vary with the age, condition and
extent of the disease in the patient and can be determined by
one of skill in the art.

[0067] The dosage regimen must therefore be tailored to
the particular of the patient’s conditions, response and
associale treatments in a manner which is conventional for
any therapy, and may need to be adjusted in response to
changes in conditions and/or in light of other clinical con-
ditions.

[0068] In the combined method of treatment according to
the subject invention, exemestane may be administered
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simultanecusly with the other chemopreventive agent or the
compounds may be administered sequentially, in either
order.

[0069] Dosage

[0070] According to the chemoprevention method of
cstrogen dependent cancers in mammals, provided the
present invention, exemestane for instance can be adminis-
tered orally in a dosage range varying from about 5 mg daily
to about 600 mg daily, in particular from about 10 to about
50, more preferably about 25 mg daily, or intramuscularly in
a dosage ranging from about 50 to about 500 mg per
injection. As a preferred embodiment of the invention,
exemestane is orally administered in the form of a complex
with cyclodextrins, in particutar exemestane/B-cyclodextrin
complex, at a daily dosage ranging from about 10 to about
20 mg, preferably about 15 or 20 mg.

[6071] The effective therapeutic amounis of the other
chemopreventive agents to be used in combination with
exemestane, according to the invention, are in general those
commonly used in therapy for such compounds. More
specifically, a therapeutically effective amount of another
chemopreventive agent means an amount of a compound,
which when administered in combination with exemestane,
is effective 10 prevent estrogen dependent cancers.

[0072] Determination of a therapeutically effective
amount is well within the capability of those skilled in the
art. For instance an effective amount of compound SU 5416
or SU 6668 is an amount in accordance with the teaching of
WO 99/61422.

[0073] An effective amount of compound SD 7784 is from
about 10 to about 300 mg/kg, preferably per os, in particular
from about 20 to about 200 mg/kg.

[0074] An effective chemopreventive amount of doxoru-
bicin may vary from about 20 mg/M? to about 100 mg/m”.

[0075] An effective chemopreventive amount of epirubi-
cin may vary from about 20 mg/m® to about 200 mg/m*.

[06076] An effective chemopreventive amount of idarubi-
cin may vary from about 1 mg/m* to about 50 mg/m”>,

{0077] An effective chemopreventive amount of paclitaxel
may vary from about 100 mg/m® to about 300 mg/m®.

[0078] An effective chemopreventive amount of docetaxel
may vary from about 50 mg/m* to about 100 mg/m®.

[0079] A chemopreventive amount, for example for
recombinant humanized monoclonal antibody anti-HER2
trastuzumab, is from about 1 1o about 1000 mg/m* of body
surface area. More preferably, the course therapy employed
is from about 50 to about 500 mg/m* of body surface area.

[0080] Inthe method of the subject invention, for example
for the administration of the recombinant humanized mono-
clonal antibody anti-EGFR C225 (cetuximab), the course of
therapy gencrally employed is from about 150 to about 50¢
mg/m” of body surface arca. Preferably, the course therapy
employed consists of a loading dose of about 400 mg/m*,
followed by weekly maintenance dosage of about 180-250
mg/m?. According to a preferred embodiment of the inven-
tion patients are given an injection of cetuximab as a weekly,
dose escalating 4-week protocol, with doses up to 200
mg/m®. If the discase is stabilized, then a further 8-week
course can begin.
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[0081] 1In the method of the subject invention, for the
administration e.g. of the recombinant humanized mono-
clonal antibody E7.6.3 the course of therapy generally
employed is from about 1 to about 1000 mg/m* of body
surface area. More preferably, the course therapy employed
is from about 60 10 about 600 mg/m* of body surface area.

[0082] In the method of the subject invention, for the
administration e.g. of compound CP-358774 the course of
therapy generally employed is from about 25 to about 150
mg/day p.os., so that to reach a plasma concentration from
about 300 to about 700 ng/ml, preferably 500 ag/ml.

[0083] In the method of the subject invention, for the
administration ¢.g. ol compound ZD 1839 the course of
therapy generally employed is from about 50 to about 300
mg/day p.os.

[0084] An anti-ctrogen can bc administered in a dosage
according to the common practice, e.g. in a dosage of about
0.1 to about 30 mg/Kg body weight per day.

[0085] An effective amount of a COX-2 inhibitor may be
in the range of about 0.1 to about 2000 mg, preferably in the
range of about 0.5 to about 500 and most preferably between
about 1 and about 200 mg. In particular as to celecoxib,
rofecoxib, parecoxib and valdecoxib, a daily dosage of about
0.01 to about 100 mg/Kg boyd weight, preferably between
about 0.1 and about 50 mg/Kg body weight may be appro-
priate. The daily dosage can be administered in one to four
doses per day.

[0086] Mare particularly, as to celecoxib a dosage from
about 50 to about 500 mg, in pacticular about 200 mg, once
or twice a day may be appropriate.

[0087) As 1o rofecoxib the dosage normally ranges from
about 12.5 to about 50 mg/day. The route of administration
is preferably systemic e.g. oral or parenleral, in particular
intravenous or intramuscularly.

[0088] From the pharmacological point of view, the valu-
able biological properties of exemestane may be found in its
peculiar mechanism of aromatase inactivation.

[0089] The aromatase enzyme {450,,_.) is a specific form
of cytochrome P450 hemoprotein composed of a P450
(heme) moiety and a peptidic moiety. The enzyme catalyzes
a multistep reaction leading to aromatization of the A ring of
the androgen substrate (mainly androstenedione) to ¢strone,
requiring the presence of the cofactor NADPH. Afier this
cnzymatic reaction, the enzyme molecule is onec more
available to perform a new aromatization.

[0090] The exemestane’s mechanism of aromatase inhibi-
tion has been extensively studied and the compound has
been found to cause enzyme inactivation. In fact exemes-
lane, structurally related to the natural substrale androstene-
dione, is initialty recognized by the aromatase enzyme as a
false substrate, therefore competes with androstepedione at
the active site of the enzyme. The compound is then trans-
formed (through and NADPH-dependent mechanism) to an
intermediate which binds irreversibly to the enzyme causing
its inactivation (also known as suicide inhibition). Therefore
the enzyme is definitely inactivated and de novo enzyme
synthesis is required for oestrogen production.

[06091] Therefore, the compositions and combined therapy
method of the invention, thanks to the biological activity of
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exemestane as aromatase inactivator and the different bio-
logical activity of the additional chemopreventive agent,
provide a two-way attack of cancer. Suitable modifications
and adaptations of a variety of conditions and parameters
normally encountered in clinical therapy which are obvious
to those skilled in the art are within the scope of this
invention.

{0092] A pharmaceutically composition containing
exemestane and/or another chemopreventive agent accord-
ing te the invention can be prepared according to well
known techniques to those skilled in the art. For instance a
pharmaceutical composition containing exemestane can be
prepared according to U.S. Pat. No. 4,808,616.

[0093] As to exemestane/cyclodextrin complex, it has to
be noticed that cyclodextrins are crystalline, water soluble,
cyclic, non-reducing oligosaccharides built up six, seven, or
eight glucopyranose units that have a cylindrical cavity
shaped structure capable of including various guest mol-
ecules. Due to their peculiar structure, one of the most
interesting features of cyclodexirins is their ability to form
inclusion compounds or complexes. Al the pharmaceutical
level, the applications of thesc inclusions are cssentially for
improving the stability and above all the solubility, disso-
lution characteristics and potentially the bioavailability of
the included molecule, thus allowing the deliverabitity of
difficult to formulate actives or a significant improvement of
their biopharmaceutical propertics.

[0094] Cyclodextrin/drug complexes offer two important
product advantages for oral preparations: improved bio-
availability and reduced irritation.

[0095] Improved bioavailability is observed for certain
drugs which are metabolized in the gasiro intestinal tract, or
are not fully absorbed or are absorbed in a variable mannoer
due to incomplete dissolution of the drug in the gastrointes-
tinal tract.

{0096] CDs offer the potential for improving the reliability
of oral dosing by permitting the use of true solutions of the
drug rather than suspensions during manufacture of the
tablets or as the final formulation available to the patient.

[0097] All the above mentioned factors and prospected
advantages are particularly true as far as steroidal drug
formulations for the oral route are concerned.

[6098] If fact it is well known that steroidal actives (as
exemestane is) suffers for both pre- systemic extraction
(through degradation in the gastro-intestinal eavironment
and first pass hepatic effects) and poor bropharmaceutical
properties (being their acqueous solubility in most of the
cases negligible).

[0099] Thus, the complexation of the active with an agent
able to improve the physico-chemical properties of the
active and to protect it from the external environment (such
as a cyclodextrin) potentially allow to administer unit dos-
age formulas that contain a lower amount of: active drug
substance, without any detrimental effect on its availability
and clinical cflicacy.

[0100] As far as exemestane is concerned, it was experi-
mentally verified that a 1:2 molar ratio inclusion complex
between the active and beta-cyclodextrin improve 7 times
the solubility of the active, 9 times its intrinsic dissolution
rale and significantly its chemical stability, reinforcing the
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possibility to have formulations not only more stable, as far
as the shelf-life is concerned, but also more promptly and
effectively bioavailable.

[0101] The coupling of all these factors atlow to obtain the
same clinical efficacy by administering lower quantities of
the active.

f0102] As example, if hypothetically the bicavailability of
a exemestane/beta-cyclodextrin formulation is 30% higher
in comparison to the one of a conventional formula (ie. the
sugar coated formula currently marketed as Aromasin™),
the daily administration dose necessary 1o gain the same
clinical efficacy can be reduced from 25 to 10-20 mg.

[0103] This is of particular interest for therapeutic appli-
cations such as chemoprevention, where the drug has to
administered chronically for extremely long durations. For-
muiation cxample:

[0104] Exemestane 20 mg Tablet

Composition: exemestane 20.00 mg
Beta-cyclodextrin 178.00 mg
Avicel PH101 75.00 mg
Explotab 24.00 gm
Magnesium stearate 3.00 mg

[0105] According 1o methods well known in the art an
exemestanc/cyclodestrin kneaded system can be prepared.

[0106] The inventors of this invention have found that the
combined treatment of exemestane and another therapeutic
agent, as herein defined, besides being active in preventing,
is also active in treating estrogen dependent cancers, in
particular the cancers mentioned above. Moreover, by such
combined treatment a synergistic or superadditive antitumor
effect can be provided.

[0107] Accordingly, the present invention also provides
the use of exemestane in the manufacture of a medicament
for treating estrogen dependent cancer, in a patient under-
going a simultaneous, separate of sequential therapy, with
another therapeutic agent selected from a non-steroidal
anti-inflammatory compound (NSAID), a retinoid com-
pound, a farnesyl-protein transferase inhibitor, a matrix
melalloprotease inhibitor, an avfi3 integrin inhibitor, a pro-
tein kinase inhibitor, linomide, angiostatin, dehydroepi-
androsterone (DHEA), a telomerase inhibitor, platelet factor
4 (endostatin), toremifene, droloxifene, a cyclooxygenase
inhibitor, SU 5416, SU 6668, razoxyn, arzoxifene, idox-
ifene, fluvestrant, EM 800 and thalidomide, or a mixture
thereof.

[0108] The invention in addition provides a combined
method for treating estrogen dependent cancer in a mammal
in need of such treatment, including humans, comprising
administering simultancous, scparately or scquentially to
said mammal, exemestane, and another therapeutic agent
selected from a non-steroidal anti-inflammatory compound
(NSAID), a retinoid compound, a farnesyl-protein trans-
ferase inhibitor, a matrix metalloprotease inhibitor, an av3
integrin inhibitor, a protein kinase inhibitor, linomide, a
cyclooxygenase inbibitor, SU 5416, SU 6668, razoxyn,
angiostatin, dehydroepiandrosterone (DHEA), a telomerase
inhibitor, platelet factor 4 (endostatin), toremifene, drolox-
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ifene, arzoxifene, idoxifene, fluvestrant, EM 800 and thali-
domude, or a mixture thereof; in amounts and close 1n time
sufficient to produce a therapeutically useful effect.

[0109] The invention also provides a product containing
exemestane and another therapeutic agent selected from a
non-steroidal anti-inflammatory compound (NSAID), a ret-
inoid compound, a farnesyl-protein transferase inhibitor, a
matrix metalloprotease inhibitor, an avf33 integrin inhibitor,
a protein kinase inhibitor, linomide, angiostatin, a cyclooxy-
genase inhibiter, SU 5416, SU 6668, razoxyn, dehydroepi-
androsterone (DHEA), a telomerase inhibitor, platelet factor
4 (endostatin), toremifene, droloxifene, arzoxifene, idox-
ifene, fluvestrant, EM 800 and thalidomide, or a mixture
thereof, as a combined preparation for simullancous, sepa-
rate or sequential use in treating estrogen dependent cancer.

[0110] The combination preparation according to the
invention can also include products, namely combination
packs or compositions, in which the constituents are placed
side by side and can be administered simultanecusly, sepa-
rately of sequentially to one and the same human being.
Accordingly, exemestane and the other therapeutic agent
according to the invention may be present within a single or
distinct container.

[0111] By the term “a superadditive or synergistic antitu-
mor effect” as used herein is meant the inhibition of the
growth tumor, preferably the complete regression of the
tumor, by administering a combination of exemestane and
another therapeutic agent, to a human being, particularly a
human female.

[0112] Said preparation having therefore a potentiated
antitumor (superadditive) activity with respect to products
containing either exemestane or the other therapeutic agent,
which 1s greater than the sum of the actions of individual
components.

[0113] According to a preferred aspect of the present
invention the superadditive antitumor effect results in an
anti-cancer therapy having increased effectiveness in con-
trolling, i.e. slowing, interrupting, arresting, stopping or
reversing, the neoplasm formation.

[0114] As used herein, “controlling the growth” of the
neoplasm refers to slowing, interrupting, arresting or stop-
ping its growth and it does not necessarily indicate a total
elimination of the ncoplasm.

[0115] Therefore, the term “treating” simply means that
the life expectancy of an individual affected with a cancer
will be increased, that one or more of the symptoms of the
disease will be reduced and/or that quality of life will be
enhanced.

1. Use of exemestane in the manufacture of a medicament
for chemoprevention or controlling the growth of estrogen
dependent cancer.

2. Use, according to claim 1, wherein the medicament is
for primary prevention of estrogen dependent cancer.

3. Use, according to claim 1, wherein the medicament is
for secondary prevention of estrogen dependent cancer.

4. Use, according to claim 1, wherein the estrogen depen-
dent cancer is breast, cervical, ovarian or endometrial tumor.

5. Use, according to claim 1, wherein the medicament is
for oral administration and the exemestane content is from
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about 10 to about 50 mg; or the medicament is for intra-
muscular administration and the exemestane content is from
about 50 to about 600 mg.

6. Use of exemestane in the manufacture of a medicament
for chemoprevention or controlling the growth of ¢strogen
dependent cancer in a patient undergoing a simultanous,
scparate or scquential treatment, with another chemopreven-
tive agent selected from a taxane compound, a non-steroidal
anti-inflammatory compound (NSAID),-a retinoid com-
pound, a farnesyl-protein transferase inhibitor, a matrix
metalloprotease inhibitor, an ovf3 integrin inhibitor, an
anthracycline compound, an antibody against HER2, and
EGFR antagonist or inhibitor, a protein kinase inhibitor,
linomide, angiostatin, dehydroepiandrosterone (DHEA), a
telomerase inhibitor, a cyclooxygenase inhibitor, razoxyn,
platelet factor 4 (endostatin), an anti-estrogen, a VEGF
inhibitor and thalidomide, or a mixture thereof.

7. Use, according to claim 6, wherein a superadditive
therapeutic effect is provided.

8. Use, according to claim 6, wherein the medicament is
for primary prevention of estrogen dependent cancer.

9. Use, according to claim 6, wherein the medicament is
for sccondary prevention of estrogen dependent cancer.

10. Use, according to claim 6, wherein the estrogen
dependent cancer is breast, cervical, ovarian or endometrial
tumor.

11. Use, according to claim 6, wherein a mixture of
chemopreventive agents, to be administered in combination
with exemestane, comprises 1 to 4 chemopreventive agents
as defined in claim 6.

12. Use, according 1o claim 6, wherein the taxane com-
pound is selected from: paclitaxel (inchuding liposomal
formulations) and docetaxel.

13. Use, according to claim 6, wherein the protein kinase
inhibitor is selected from: 3{4-(2-carboxycthyl-3,5-dimeth-
ylpyrrol-2-yl)methylidenyl]}-2-indolinone, and 3-[(2,4-dim-
ethylpyrrol-5-yl)methylidenyl]-2-indolinone.

14. Use, according to claim 6, wherein the farnesyl-
protein transferase inhibitor is selected from:

(-)-6-{amino(4-chiorophenyl){1-methyl-1H-imidazol-5-
yl)methyl]-4-(3-chlorophenyl)-1-methyl-2(1H)-quino-
Hnone,

(+)-6-[amino(4-chlorophenyl)(1-methyl-1H-imidazol-5-
ylymethy!]-4-(3-chlorophenyl)-1-methyl-2(1H)-quino-
linone, and

Compound “39.0”.

15. Use, according to claim 6, wherein the retinoid
compound is selected from: Accutane; Adapalene; Allergan
AGN-193174; Allergan AGN-1936706, Allergan
AGN-193836; Allergan AGN-193109; Aronex AR-623;
BMS-181162; Galderma CD-437; Eisai ER-34617; Etrinate;
Fenretinide; Ligand LGD-1550; lexacalcitol; Maxia Phar-
maccuticals MX-781; mofarotene; Molecular Design MDI-
101; Molecular Design MDI-301; Molecular Design MDI-
403; Motretinide; Eisai 4-(2-[5-(4-methyl-7-
ethyibenzofuran-2-yl)pyrrolylDbenzoic acid; Johnson &
Johnson N-[4-[2-thyl-1-(1H-imidazol-1-yl)butyl]phenyl]-2-
benzothiazolamine; Sonatane; Roche SR-11262; Tocoreti-
nate; Advanced Polymer Systems trans-retinoic acid; UAB
Research Foundation UAB-8; Tazorac; TopiCare; Taiho
TAC-101; and Vesanoid.

16. Use, according to claim 6, wherein the metallo-
protease inhibitor is selected from:1l-cyclopropyl-N-hy-
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droxy-4-[[ 4-[4-(irifluoromethoxy)phenoxy Jphenyl]sulfo-
nyl]-4-piperidinecarboxamide menohydrochloride;

N-hydroxy-1-(phenylmethyl)-4-[[4-[4-(trifivoromethox-
y)phenoxy-1-piperidinyl]sulfonyl]-4-piperidinccar-
hoxamide monohydrochloride;

N-hydroxy-1-(pyridinylmethyl)-4-[[ 4 {4-(trifluorometh-
yphenoxy]phenylJsulfonyl}-4-piperidinecarboxamide
dihydrochloride;

N-hydroxy-2,3-dimethoxy-6-[[ 4{4-(trifluoromethyl)phe-
noxy }-1-piperidinylJsulfonyl]-benzamide;

N-hydroxy-1-(4-pyridinyimethyl)-4{[4{4-(triflucrom-
ethyl)phenoxylphenyl] sulfonyl]-4-piperidinecarboxa-
mide dihydrochloride; N-hydroxy-1-(3-pyridinylm-
ethyl)-4-[[4-[4-(trifluoromethyl)phenoxy]pheny!]
sulfonyl]-4-piperidinecarboxamide dihydrochloride;

N-hydroxy-1-(2-pyridinylmethyD)-4-{[4-{4-(trifluorom-
ethyl)phenoxy Jphenyisulfonyl]-4-piperidinecarboxa-
mide monohydrochloride;

British Biotech BB-2516 (Marimastat), N4-[2,2-dim-
cthyl-1{(methylamino)carbonyl]-propyl]-N1,2-dihy-
droxy-3-(2-methylpropyl)-, [2S-[N4(R*), 2R*, 3S*]}-

BMS 275291,

Baver Ag Bay-12-9566 (tanomastat), 4-[(4'-chloro[l,l-
diphenyl]-4-ylyoxy]-2-[(phenylthio)methylJbutanoic

acid;

Agouron Pharmaceuticals AG-3340, N-hydroxy-2,2"-
dimethyl-4{[4-(4-pyridinyloxy)phenylJsulfonyl}-3-
thiomorpholinecarboxamide;

CollaGenex Pharmaceuticals CMT-3 (Melastat), 6-dem-
ethyl-6-deoxy-4-dedimethylaminotetracycline; batim-
astat (BB-94); and

Chiroscience D-2163, 2-[1S~([(2R, S)-acetylmercapto-5-
phthalimidoJpentanoyt-L -leucyl)amino-3-methylbu-
tyl]imidazole.

17. Use, according to claim 6, wherein the av33 integrin

inhibitor is selected from:

Vitaxin antibody (Ixsys); Merck KgaA EMD-121974,
cyclofRGDFE-N(Me)V-];

(108)-10,11-dihydro-3{ 3-(2-pyridinylamino)propoxy]-
5H-dibenzo[a,d]Jcycloheptene-10-acetic acid,

(28)-7{[(1H-benzimidazol-2-ylmethyl)methylamino]
carbonyl]-2,3,4,5-tetrahydro-4-methyl-3-oxo-1H-1,4-
benzodiazepine-2-acetic acid;

(25)-2,3,4,5-tetrahydro-4-mcthyl-7-{[[ (5-mcthyl-1H-imi-
dazo[4,5-blpyridin-2-ylJmethyl]Jaminojearbonyl]-3-
oxo-1H-1,4-benzodiazepine-2-acetic acid,

(bR)-b-[[[(3R)-2-0x0-3-[2-(5,6,7 8-tetrahydro1,8]-
naphthyridin-2-yl)cthyl]1-1-pyrrolidinylJacetyl]
amino]-d-(1H-indol-3-yl)pentanoic acid; and

(3R)-N-{3-hydroxy-5-[(1,4,5,6-tctrahydro-5-hydroxy-2-
pyrimidinyl)amino Jbenzoyl)-glycyl-3-(3-bromo-5-
chloro-2-hydroxyphenyl)-b-alanine  (compound SD
7784).

18. Use, according to claim 6, wherein the antracycline

compound is selected from: doxorubicin (including liposo-
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mal formulations), epirubicin (including liposomal formu-
lations), tdarubicin, nemorubicin, daunomycin, mitomicin-
C, dactimomycin and mithramycin.

19. Use, according to claim 6, wherein the EGFR inhibitor
is selected from compound CP-358,774, ZD 1839, and
7ZM.254530.

20. Use, according to claim 6, wherein the EGFR antago-
nist is selected from: chimerized antibody €225 and human
antibodies E1.1, E2.4, E2.5, E6.2, E6.4, E2.11, E6.3 and
E7.6.3.

21. Use, according to claim 6, wherein the antibody
against HER?Z is trastuzumab.

22. Use, according to claim 6, wherein the anti-cstrogen
is selected from tamoxifen, raloxifene, toremifene, arzox-
tfene, idoxifene, fluvestrant, EM 800 and droloxifene.

23. Use, according to claim 6, wherein the NSAID is
selected from acetyl salicylic acid, indometacin, sulindac,
phenylbutazone, diclefenac, fentiazac, ketorolae, piroxicam,
tenoxicam, mecoxicam, cinnoxicam, ibufenac, ibuprofen,
naproxen, ketoprofen, nabumetone, niflumic acid and nime-
sulide, or a pharmaceutically acceptable salt thereof.

24. Use, according to claim 6, wherein the cyclooxyge-
nase inhibitor is selected from celecoxib, rofecoxib, pare-
coxib and valdecoxib.

25. Use of exemestane in the manufacture of a medica-
ment in the form of an exemestane/cyclodextrin complex to
be administered orally for chemoprevention or controlling
the growth of cstrogen dependent cancer.

26. Use, according to claim 25, wherein the exemestane
amount in the exemestane/cyclodextrin complex is about 15
mg.

27. Use, according to claim 25, wherein the exemestane
amount in the exemestane/cyclodextrin complex is about 20
mg.

28. Use of exemestane in the manufacture of a medica-
ment for treating estrogen dependent cancer in a patient
undergoing a simultaneous, separate or sequential treatment
with another therapeutic agent selecied from a non-steroidal
anti-inflammatory compound (NSAID), a retinoid com-
pound, a famnesyl-protein transferase inhibitor, a matrix
metalloprotease inhibitor, an avf3 integrin inhibitor, a pro-
tein kinase inhibitor, linomide, angiostatin, dehydroepi-
androsterone (DHEA), a telomerase inhibitor, a platelet
factor 4 (endostatin), arzoxifene, idoxifene, a cyclooxyge-
nase inhibitor, SU 5416, SU 6668, razoxyn, Auvestrant, EM
800 and thalidomide, or a mixture thereof.

29. Use, according to claim 28, wherein the estrogen
dependent cancer is breast, cervical, ovarian or endometrial
tumor.

30. Product containing ¢xemestane and another therapeu-
tic agent selected from a non-steroidal anti-inflammatory
compound (NSAID), a retinoid compound, a farnesyl-pro-
tein transferase inhibitor, a matrix metalloprotease inhibitor,
an avf3 integrin inhibitor, a protein kinase inhibitor, linc-
mide, angiostatin, dehydroepiandrosterone (DHEA), a
telomerase inhibitor, a platelet factor 4 (endostatin), arzox-
ifene, idoxifene, a cyclooxygenase inhibitor, SU 5416, SU
6668, razoxyn, fluvestrant, EM 800 and thalidomide, or a
mixture thereof, as a combined preparation for simulta-
neous, separate or sequential use in treating estrogen depen-
dent cancer.

31, Product containing exemestane and another chemo-
preventive agent sclected from a taxane compound, a non-
steroidal anti-inflammatory compound (NSAID), a retinoid
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compound, a famesyl-protein transferase inhibitor, a matrix
metalloprotease inhibitor, an avf3 integrin inhibitor, an
anthracycline compound, an antibody against HER2, and
EGFR antagonist or inhibitor, a protein kinase inhibitor,
linomide, angiostatin, a cyclooxygenase inhibitor, razoxin,
dehvdroepiandrostercne (DHEA), a 1elomerase inhibitor,
platclet factor 4 (endostatin), an anti-estrogen, a VEGF
inhibitor and thalidomide, or a mixture thereof, as a com-
bined preparation for simultaneous, separate or sequential
use in chemopreventing and controlling the growth of estro-
gen dependent cancer.

32. Method for chemopreventing or controlling the
growth of estrogen dependent cancer in a mammal in need
of such treatment, including humans, comprising adminis-
tering to said mammal a therapeutically effective amount of
exemestane.

33. Method, according to claim 32, wherein exemestane
is administered orally in the form of exemestane/cyclodex-
trin complex.

34. Method, according to claim 33, wherein exemestane
is administered at a daily dosage of about 15 mg.

35. Method, according 1o claim 33, wherein exemestane
is administered at a daily dosage of about 20 mg.

36. The methad, according to claim 32, wherein about 5
to 600 mg/day of cxemcstanc is adminsitered orally.

37. The method, according to claim 32, wherein about 10
to 50 mg/day of exemestane is administered orally.

38. The methed, according to claim 32, wherein aboul 25
mg/day of exemestane is administered orally.

39. The method, according to claim 32, wherein about 50
to 500 mg/day of cxcmestanc is administcred parenterally.

40. Method for chemopreventing or controlling the
growth of estrogen depeadent cancer in a mammal in need
of such treatment, including humans, comprising adminis-
tering simultaneous, separately or sequentially to said mam-
mal, exemestane, and another chemopreventive agent
selected from a taxane compound, a non-steroidal anti-
inflammatory compound (NSAID), a retinoid compound, a
farnesyl-protein transferase inhibitor, a matrix metallopro-
tease inhibitor, an avf3 integrin inhibitor, an anthracycline
compound, an antibody against HERZ, and EGFR antago-
nist or inhibitor, 2 protein kinase inhibitor, linomide,
angiostatin, dehydroepiandrosterone (DHEA), a telomerase
inhibitor, plalelet factor 4 (endostatin), an anti-esirogen, a
cyclooxygenase inhibitor, razoxyn, a VEGF inhibitor and
thalidomide, or a mixture thereof; in amounts and close in
time sufficient to produce a therapeutically useful effect.

41. Method, according to claim 40, wherein exemestane
and the other chemopreventive agent are administered
simultaneously.

42. Mecthod, according to claim 40, wherein exemestane
and the other chemopreventive agent are administered
sequentially.

43. The method, according to claim 40, wherein about 5
10 600 mg/day of exemestane is administered orally.

44. The method, according to claim 40, wherein about 10
1o 50 mg/day of exemestane is administered oraily.

45. The method, according to claim 40, wherein about 25
mg/day of exemestane is administered orally.

46. The method, according to claim 40, wherein about 50
to 500 mg/day of exemestane is administered parenterally.

47. Method, according to claim 40, wherein the anti-
estrogen is selected from tamoxifen, raloxifene, toremifene,
arzoxifene, idoxifene, faslodex, EM 800 and droloxifene.
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48. Method according to claim 40, wherein the COX-2
inhibitor is selected from celecoxib, rofecoxib, parecoxib
and valdecoxib.

49. Method according to claim 40, wherein the protein
kinase inhibitor is selected from 3-{4-(2-carboxyethyl-3,5-
dimethylpyrrol-2-yl)methylidenyl]-2-indolinone, and 34{(2,
4-dimethylpyrrol-5-yl)methylidenyi]-2-indolinone.

50. Method for treating estrogen dependent cancer in a
mammal in need of such treatment, including humans,
comprising administering simultaneous, separately or
sequentially to said mammal, exemestane, and another
therapeutic agent selected from a non-steraidal anti-inflam-
matory compound (NSAID), a retinoid compound, a farne-
syl-protein transferase inhibitor, a matrix metalloprotcase
inhibitor, an avB3 integrin inhibitor, a protein kinase inhibi-
tor, linomide, angiostatin, a cyclooxygenase inhibitor, SU

Feb. 5, 2004

5416, SU 6668, razoxyn, dehydroepiandrosterone (DHEA, a
telomerase inhibitor, a platelet factor 4 (endostatin), arzox-
ifene, idoxifene, fluvestrant, EM 800 and thalidomide, or a
mixture thereof, in amounts and close in time sufficient to
produce a therapeutically useful effect.

51. A method according to claim 50 wherein the
cyclooxygenase inhibitor is selected from celecoxib, parc-
coxib, rofecoxib and valdecoxib.

52. Method, according to claim 50, wherein exemestane
and the other chemopreventive agent are administered
simultaneously.

53. Method, according to claim 50, wherein excmestane
and the other chemopreventive agent are administered
sequentially.
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Bogota, D.C.,
Doctor: . oficioN: 088 8 6
Juan Pablo Cadena Sarmiento
Apoderado
ASUNTO: Radicacion PCT N°  08-124804
Tramite 011
Evento 379
Actuacion 440
Folios 009

Con fundamento en lo previsto por el articulo 43 de la Decision 486 de la Comision de
la Comunidad Andina, se le comunica que la oposicién presentada por la doctora Cielo
Angela Pefia Rodriguez, en su calidad de apoderada de Gynopharm S.A_, retne los
requisitos formales exigidos por la ley al momento de su presentacion.

En cumplimiento de lo dispuesto en la citada norma, se le concede el término de
sesenta (60) dias habiles siguientes a la fecha de notificacién del presente oficio, para
que haga valer sus argumentaciones y presente pruebas.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

ALIX CARMENZA CESPEDES DE VERGEL
Directora de Nyévas Creaciones (C).

El anterior oficio fue notificado por fijacién en lista de fecha, 16 JUL 2010 :
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