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._.-Derecho de la Competencia Propieda» :
| _'"dusmaf y Comercio Exterigp

2 2 I.a sohcitud colombiana 07 007.599 objeto de la presente oposmén, se'.reﬁere a un'

2T proceso de elaboramén de una foma dc domﬁcacxén oral que nene r&mda"

g ,;,ﬁ"dlsolucién de la dmga acnva en el ﬂuido gésh'lco, caracterizado porque comprende
_. '.tas etapas de. a) proveer una droga actlva, con una soiub1l1dad a tempemtura =
| l_._ambiente menor que O 1% p/v en acido clorhidrico 0, 1 No con un valor de pKa :
: tmenor que 5 5 y b). pmporcionar una 6 més sustancms alcalmas, D) mezclar dlcha Sy

droga acuva V dicha sustancia alcalfna v opcionaimente uno o més e:n:xpxentes por .
: _.__;'.mohenda conjunm sin agregar hquido, y opcionalmente d) mezclar uno’ o més
f‘-'__exmpmntes farmacéuticamente aceptables y opctonalmente e) ccmpnrrur dicha, L

_f -mezcla c) o d) en crma?:dc una tableta, donde en el paso ¢) de molienda conjunta |
_;_se aphca ﬁnicamente a 1a droga activa y ads) sustancia(s) alcahna(s) Admxonalmentej - o

b se reﬁere un proccso de elaboracién de una.f

"_,_"znvmuvo ¥ sean suscepubles de aphcaczdn mdmmal” A31 las cosas,

= ’objcto de patem:e deben ser nuevas v i;ener mvel mventtvo Bten "
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PODER ESPECIAL

PROCAPS

Yo, WALTER TEI;?!(A TATEKAWA, mayor de edad y vecino de la ciudad de

presente documepto actiia en calidad de Representante Legal de la sociedad
PROCAPS S.A. sociedad legalmente constituida y do iada en la ciudad de
Barranquilla (Colombia), por el presente documeptfo otorgo a la doctora
ELIANA ISAURA MORENO BOHORQUEZ, abogada en ejercicio,
identificada como aparece al pie de su firma, con tarjeta profesional No. 83823
del C.S. de la J., poder especial, amplio y suficiente, para Jformular

: “ELABORACION DE COMPLICACIO FARMACEUTICAS DE
: LIBERACION RAPIDA DE DROGAS /INSOLUBLES EN AGUA Y
COMPOQSICIONES FARMACEUTIC OBTENIDAS POR EL
PROCESO DE LA INVENCION?, cuyd titular es NYCOMED DANMARK
APS., publicada en la gaceta No. 599 del 31 de diciembre de 2008.

Nuestro apoderado queda facultado, de manera expresa, para realizar todo tipo
de actos necesarios para llevar a cabo el tramite de la oposicién, incluyendo, sin
limitacién, preparar y presentar solicitudes, hacer declaraciones, pagar tasas,
coniribuciones e impuestos, recabar los titulos o certificados. Asimismo quedan
autorizados para impugnar administrativa y judicialmente 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, ademas de las facultades que le confiere la naturaleza del
presente mandato, se encueniran facultados para recibir, desistir, transigir,
f sustituir, y reasumir el presente poder, incoar acciones, interponer recursos y
demés facultades conferidas por la ley.

2000.

Cquss.A. / _

C_,\ C.C.N°16’°251.923 e .
NIT: 890.106.527-5 T ZO o ‘

Representante Legal

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51°975.664 de Bogota
T.P.A. 83823 del C.S. de la J.

CArLLE 80 No. 78B-201- A.A. 50330 P.B.X.:(575) 3530783 - 3789000 - 3719800 - 3507900 » FAX:(575) 3730815 - 3730813 - 3730247 - 3730818

BARRANQUILLA - COLOMBIA - NIT.: 890.106.527-5

Barranquilla (Colomliia), identificado como aparece al pie de mi firma, quienenel .~

oposiciones u observaciones a la solicitud de patente No. 07 007.599, titulada .

Dado y Firmado en Barranquilla (Colombia) a los 12 dias del mes de Marzo de

ACM / : -
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03-12005436 024802 PROCAPS S.A.

No. 13086270

Barranquilla, 16 de Marzo de 2009 Hr:15:57:11

COMERCIO DE BARRANQUILLA

De mnﬂﬂnou“.m 09*****************’******************‘k*********

cﬂmﬂnﬂ DE  hkkkkkdkkkdkkkdwkkkhkhkhhwbhkdkhhkkhkdkhikdsr Dag, 1
‘g: \ : + CAMARA DE COMERCTIO

CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS. ‘
PROCAPS §.A. = === == o o o s o o e e e

,N;T 890.106.527-5.

\EL SUSCRITO SECRETARIO DE LA CAMARA DE COMERCIO DE BARRANQUILLA, CON

FUNDAMENTO EN LAS INSCRIPCIONES DEL REGISTRO MERCANTIL:

t
1

g C E R TIFIC A
|

‘Que por Escritura Pblica No. 1,190 del 22 de Julio de 1976,

Eorgada en la Notayia Tercera de “Barranqguilla, inscrito(as) en
esta Camara de Comgrcio, el 28 de Julio de 1976 bajo el No. 6,070
el 1libro respectivo/ fue constituida la sociedad-----7%----==-—==--r-
limitada denominadd ' “PRODUCTORA DE CAPSULAS DE LATINAS LIMITADA
"PROCAPS LIMITADA® , === === ==m=mmwoommmmm oo mo oo om oo s o oo oo e oo

| | - CERTIFICA

1
i

Que por Escritura Publlca No. 1,307 ‘del 28 de Junio de 1979,
otorgada en la Notaria Tercera de “Barranquilla, inscrito(as) en

esta Cémara de.  Comercio, el 23 de Julio de 1979 bajo el Nb 10,039

del libro respectlvo, la sociedad antes mencionada-----------s--c---a-
Se transformo - en sociedad anonima bajo ‘la denominacion social de
"PRODUCTORA DE CAPSULAS DE GELATINA S.A.". PROCAPS S.A "N, e

‘CE R TIFICA

“Que por Escritura Piiblica No. 3,810 del 31 de Dic/bre de 1980,

dtorgada en la Notaria Primera de Barranquilla, inscrito(as) en
dsta Camara de Comercio, el 30 de Enero de 1981 bajo el No. 12,705
del libro respectivo, la sociedad antes mencionada---------=-==-==----
gse transformo en sociedad de responsabilidad limitada bajo al razon
social de "PRODUCTORA DE CAPSULAS DE GELATINA LIMITADA "PROCAPS LI -

U MTTADAT | i o e e e e o
: i

CERTIFICA

Que por Escritura Pablica No. 3,755 del 10 de Nov/bre de 1983,
otorgada en la Notaria Unica de Soledad, inscrito(as) en esta

‘Camara de Comercio, el 22 de Nov/bre de 1983 bajo el No. 17 922 del
*1libro respectivo, la sociedad antes mencionada---~-------—--2e~———w----

ge transformo 'en sociedad anonima bajo la denominacion social de
HPRODUCTORA DE CAPSULAS DE GELATINA S.A. "PROCAPS S.A. " . --~-rr--or=o-
§‘ | | CERTIFICA

Que por Escritura Piblica No. 3,615 del 06 de Dic/bre de 1996,
dtorgada en la Notaria 2a. de Barranqullla, inscrito(as) en esta
Camara de Comerc1o, el 20 de Dic/bre de 1996 bajo el No. 67,218 del

gragz
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| |
| ; _ [ =
CERTIFICADO DE EXISTENCIA Y;RE?RESENTACION'ﬂEGAL 0 D@ INSCRIPCI?W;DE
—DOCUMENTOS... | o _ |
PROCAPS §.A.-~===-=-f-mm=mro- T T et e N S A b
NIT: 890. 106 527 5. ?g‘ '
jllbro respectlvo, la| sociedad antes mencionéda—————----~-——r~f—--—~—-n
cambio de - razon so¢ial, por la denominacion |LAB ﬁAfORIOS‘PROC?PS s.ﬂ
. mm——— + ————————————————————— m e e o e SRR PR RURGY NEL RTD | ¥ § S g
: c§E RTIFICA, |
Que por'!Escrltura Pblica ' No.| 3,775 del| 1B | d Dic/brg dg |1996
‘otorgada - én la Notaria . 2a. | de Barranquillal inqcrito(a ) sta
Camara de Comercio, .el 23 |de Enero de 1997 pajo lel No. 67,7 del
libro respectivo, la sociedad gntes mencionada--p=-i----===-=-- - -
camblo de| razon social, por la denominacion [PROCAPS S.A. - -
CERTIFICA. 1
Que dicha  sociedad ha sido |reformada por las|siguientes et a
y/o documentosg privados: - o '
Numero aaaa/mm/dd . |Notaria Nb._rnac Reg a d
39 1979/01/18 Notaria 3a. de Barranqullla. 52 iR 2
992 1981/04/30 la. de Barranquilfla| {13,112 1981/05/06
1,464 1982/08/27 Unica| de Soledad : 33 19 »/'0
2,744 1983/08/18 Unical de Soledad 16 19 3/2
3,826 1984/07/16: N v Unica de Soledad |- | 119,554 L9 7/ 2
3,835 1985/08/26 ‘Unical de Soledad - | 280 19 0
2,260 1986/09/10 . ‘unilcal de Soledad. | 95 19 15
- 1,849 1989/07/11 Notaria 2a.|. de Barranqumlla 09 19 /13
444 1990/02/21-, otaria 2Za. ¢@e Barranquilla} 01 .19 /16
3,090 1991/12/17 . Notaria 2a.| de Barranquilla | 93 19 28
269 - 1993/02/01 Notaria 2a.| de Barranquill 28 199 16
2,342 1993/07/28 Notaria 2a.| de Barranquill 82 19 10
.3, 652 19 3/11/09 otaria 2a.| de Barranquill 98 1993 22
3,615 1996/12/06 Notaria 2a. de Barranquill 18 .19 2/20
o0 89 1997/01/16 - Notaria 2a.| d Barraqqulll 04 19 /23
2,070 1997/07/17 Notaria 2a.| de Barranquill 27  1997)/07/31
2,281 1997/08/04 Notaria 2a.| de Barranquill 13 19 4/14
765 19q9/04/22 Notaria 3a.| de Barr quill 28 19 1 23
. 459 2001/02/21 Notaria 2a. de Barranquilla 02 20 23
2,608 2001/10/05 ' Notaria 2a.| de Barranguill 71  2001/[11/08
11,730 2004/07/29 Notaria 2./ de Barr il11d | 112) 999  '2004)|0d/26
416 2005/03/03 Notaria 2.| d¢ Barranquill ] 64  2005)/03/10
1,613 2005/07/28 Notaria 2.|de Barr 111 ] 22 2005}/ 04§ &8
A S g , | ' A
\ CERTIFICA | .
R : . ‘ . i . N
Que de acuerdo con la(s) eScrltura(s)uﬁrriba ¢it ), la soxiedéd
‘se rige por las siguientes disppsiciones: - | SRt
DENOMINACION O RAZON SOCTAL: : E
PROCAPS s, H _____________________ N . PRI SR IGUAN U Y A AU ;__i-ﬁ___
SIGLA: PROCAPS. |
‘DOMICILIO PRINCIPAL: Barranquillah :
~NIT No: 890.106.527-5. T
MATRICULA MERCANTIL- 24,802.
CERTIFICA.
Fkkdekpkrkk QO N T I N U A *hkkdkrdsdnsd
|
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COMGRCIO DE BARRANQUILLA

D€ Bﬂﬂnﬂnol"u.n 09***********'k'k'k********‘k**********************

cﬂmnnﬂ D€ ************'*‘********.*******************: Pag. 2
‘g:l:, " CAMARA DE COMERCTIO

CBRTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE

DOCUMENTOS . | | ‘
PROCAPS §.A. === == o = o e ot o e e e e oo e

_N;T° 890.106.527-5. -

D;recclon para notificaciones judiciales:
CL 80 No 78 B - 201.
De la ciudad de Barranqullla.

‘ *

1 CERTIFTI C A
DURACION El/ término/ de duracién de la sociedad se f£ij6 hasta el
18 de Agosto de 2073 ' ;

j ' Cc E RTIFICA

|

_OBJETO SOCIAL: El objeto pr1nc1pa1 de la sociedad sera: a)-La fabri-
cacion de capsulas. y otros productos similares a partir de materia-
les tales como gelatinas u otros de distinta naturaleza, que puedan
ser utilizados ¢omo envases o recipientes de productos y sustancias
qulmlcas, farmaceuticas y. cosmeticas, . para uso y consumo humano y

-

‘veterinario; b)-La 1nvestigacion, desarrollo y fabricacion de toda
“¢lase de productos y: sustancias qulmicas, farmaceuticas y cosmeticas
para - uso y consumo humano,.anlmal y vegetal; ¢)-La compra y venta de-

materlas primag, insumos y: productos intermedios necesarios para los
procesos de fabricacion de sustancias quimicas, farmaceuticas,alimen
ticias y cosmeticas, asi como la comercializacion interna y externa

'de los productos terminados, d) La compra, venta, importac1on, ex-

pbrtac1on y distribucion de toda clase de elementos instru-
mentales y equipos medicos, quirurgicos,odontologicos,y hospitalarios
para la salud . humana y anlmal e)La compra,venta,exportacion y dis-
distribucion de dulces, confites, galletas y todo tipo de
gologinas .o allmentos para ‘el consumo humano. f£) Actuar como re-

7pkesentante o agente de personas naturales y jurldlcas, nacio-

nacionales y extranjeras en la realizacion de operaciones o tran-
shcc10nes relacionadas con 1la industria farmaceutica y en especial
con cualqulera ‘de las actividades descritas en los literales a),
bL . d) y e) antes descritos; g) Prestar los servicios de
esorla -y consultoria en las areas administrativas, de mer-

xcpdeo, analigis clinico, asistencia tecnica, investigacion, costos y

produccion, exportaciones, importaciones, ventas, relacionadas con
iguales o similares actividades a las que constituyen el objeto de
PROCAPS S.A., ‘asi como 1los de pub11c1dad y promocion de productos
quimicos, cosmeticos y farmaceuticos para uso humano, animal o in-
dustrial;: h)-adquirir, operar, administrar y explotar, a cualquier

~titulo, empresa o establecimientos dedicados a la 1nvestlga01on, de-

'sarrollo, fabricacion o comercializacion de productos quimicos, far-
maceuticos, hospitalarios o cosmeticos. En desarrollo de su objeto
pr1n01pa1 la sociedad podra tomar interes social como accionista,

o732
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CERTIFICADO DE EXIST O D INSCRIPCIQN DE
—DOCUMBNTOE < ‘ 1
PROCAPS 8. SRR ERGURE RS U OUUS PRV VPO DU OO I A AL [ RS R R [ NEE
NIT:. 890. ios 527-5. - il
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‘socio O fundador q empresas (que tengan igual o ar ob || com-
prar, vender, importar y exportar maquinariag, mos y lestio
| requeridos| para el| desarrollo | de sug activiga tomar k-}e%
prestamo,  financiar| y garantizar las operaciongs rcial jue| ce
lebre con terceros relativas su objetd e y. eje ol jd
tipo de actos y contratos necesarios para r r sus acio
‘|.nes; girar, aceptar,. otorgar y| protestar t ti e tit valo
‘ves e instrumentos| negociables|; comprar, w T nstit grava
menes sobre bienes muebles |e | inmuebles; Lg] epres ntés
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quier acto o mnegocio que sda necesario o e e par. |desa-
‘rrollo de su objeto social y para la mejor prote de s nﬁrrel
ses corporativos o] la de sus| socios. lLa socliedad podra ntizan
el cumplimiento de obligacidnes adquiridas| po, ceros Qr| su
‘socios, para lo cual podra| inclusive constitui avame ,reﬁleg
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‘en pesos colombianos a .doscientos

'de estos estatutos o de la Junta Directiva.

‘representacion legal de 1la. sociedad, pudiendo ejercerla conjunta o

'siguentes facultades entre otras. Ejecutar dentro de su competencia
las decisiones de la ' Asamblea General de Accionistas, de la Junta

' de parte,
| celebrar en nombre de la sociedad todo acto o contrato cuya cuanti

cincuenta mil dolares de los Estados Unidos de America (US$150.000),

**************************************** Pag 3

¢3CDIII(EFUC](J' D BARRANQUILLA
De Bﬂﬂnﬂnou“.m Q9 kR w **************************************
CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE

DOCUMENTOS .
PROCAPS S.A.
NIT: 890.106.527-5,
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cincuenta mil dolares de los
Estados Unidos de America (US$250.000), liquidados a 1la tasa de
cambio . representatlva del mercado vigente el dia en que se surta
la transacion o celebracion del acto. Las demas funciones que le
correspondan como Representante Legal por disposicion de la ley,

El Presidente tendra un
‘suplente, -designado por la Junta Directiva, quien reemplazara al
Presidente en sus faltas temporales, absolutas o meramente acciden-
jtales,‘ con entidades facultades y sin que sea necesario para ello
1acred1tar la‘ ausencia del principal. La sociedad tendra un Vicepre-
sidente designado por 1la Junta Directiva, quien tambien ejercera la

l

| geparadamente con el Presidente. El vicepresidente tendra las

Directiva y del Presldente. Ejercer Ila representa01on legal de la;
sociedad en todos  los actos 'y contratos que se requieran para el
desarrollo del objeto social, de conformidad con lo previsto en las
leyes y en. los presentes estatutos. Constituir apoderados judlclales
Yy extra3ud1c1ales, ‘vecibir notificaciones, absolver interrogatorios
confesar obligaciones de la sociedad, transigir, desistir
y allanar a “la sociedad en cualquier asunto judicial. Aprobar y

sea igual o inferior al equivalente en pesos colombianos a cient
liquidados a la tasa de cambio representativa del mercado v1gent
el dia en que se surta la aprobacion o celebracion del acto, smempr
gque no se trate de enajenar bienes inmuebles o cualquier otro activ
fijo de la sociedad, inclusive de naturaleza muebles, acciones
cuotas © partes de interes inversiones y todo tipo de derechos
de la sociedad, o© de constituir gravamenes sobre cualquiera de log
anteriores, facultades que vradican exclusiva vy privativamente e
cabeza del Presidente. Las demas funciones que le corresponda com
Representante legal por disposicion de 1la ley, de estos estatuto
© de la Junta Directiva. El1 Vlcepre51dente tendra (1) suplente,
designado por la Junra Directiva, quien lo reemplazara conjunta o
separadamente  en sus faltas temporales, absolutas o meramentge
accidentales, ‘con identicas facultades y sin que sea necesario parp
ello acreditar la ausencia del principal. La sociedad tendra un (1)
Gerente General,
. Directiva. E1 Suplente reemplazara al Gerente General, en sus faltas
temporales, absolutas o meramente accidentales, quien junto con gl
gerente general, llevaran la representacion legal de la sociedad,

mente con el Presidente y Vicepresidente, con identicas facultades

con su respectivo Suplente, designados por la Junta i
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;NIT 890.106.527- 5 '

'5 Minski Gontovnik Ruben, o CC.¥**k¥¥**%7,463,982

Suplente del Presidente

! Minski Minski Abraham: S CC, **kdkkdk*d%802,575
Vlcepre51dente _

‘ Minski Gontovnik Meyer : : CC.k**kk¥%7,6461,324

‘Sﬁplente del vicepresidente

"7 Minski Gontovnik Jose - CC.**¥%w¥%g, 671,834
| N CERTIFICA

e segin Acta No. 11 del 01 de Febrero de 2001 correspondiente a
a Junta Directiva en Barranquilla, de la sociedad: PROCAPS S.A.

cuya parte pertinente se inscribid en esta Cémara de Comercio, el.

12 de Febrero de 2001 bajo el No. 91 273 del libro respectivo,
fueron hechos los 81gulentes nombramlentos '

| Cargo/Nombre ‘,   L e : : ‘{f  Identificacidn
rente General. k. I '.m_ . e
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L \ CERTIFICA'

bue segliin Acta No. 406 del 02 de Sep/bre de 2004 correspondlente a

1a Junta  Directiva en Barranqullla, de la sociedad: PROCAPS S.A.

cuya parte pertinente se inscribid en esta Camara de Comercio, el
9 de Sep/bre de 2004 bajo el No. 113,263 del libro respectivo,
ueron hechos los 51gu1entes nombramientos:

Cargo/Nombre ‘ Identificacidn
suplente del Gerente ‘ ‘ :

Tanaka Tatekawa Walter ‘ CC.**&%*¥%16,251,923
| .

}‘ CERTIFICA
Que seglin Acta No. 124 : del 29 de Marzo de 1999 correspondlente a
1a Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS

_s A. cuya parte pertinente se inscribid en esta Cémara de Comercio,

'el 04 de Agosto de 1999 bajo el No. 82,226 del libro respectivo,
'fueron hechos losg siguientes nombramlentos

| Cargo/Nombre ‘ Identificacidn
Revisor Fiscal Ppal. o :
Vargas Pertuz Ana Isabel ‘ CC.*¥*k%**32, 696,645

CERTIFICA

‘Que segin Acta No. 127 del 22 de Marzo de 2000 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS

s ——r
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amplio y suficiente al senor WILLIAM ALBERTO BARROS CERRA ---~-------
CC.No.8.715.941, para que en nombre y representacion de PROCAPS ----
S A., suscrlban declaraciones” camblarlas, aduaneras y tributarias a
que este obligada la sociedad, en el giro normal de sus negocios y
operaciones sociales, por tanto quedan facultados para firmarlas,

| como  tambien los demas documentos relacionados con ellag, --~-==----=

notificarse, aportar y solicitar las pruebas que sean necesarias.

c{—Otorgar poder especial amplio y suficiente al senor MARLON -----
TATIS PAREDES CC.N0.72.176.874 vy al senor WILLIAM ALBERTO BARROS
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ﬁl;OO0.000.000.00) M.L. CUARTO: EI representante legal de la -------

ociedad PROCAPS S.A.; doctor RUBEN MINSKI GONTOVNIK, manifiesta
e la presente reforma fue aprobada por la Asamblea General -------
traordinaria de Accionista de PROCAPS S.A., con observancia de

1] yaS‘ disposiciones legales y estatutarias.------------o-ommommmaonn~

‘ | CERTIFTICA

‘ due por Escritura Pﬁbllca'.Nb 1,933 del 16 de Sep/bre de 2008,

otorgada en la Notaria 2 a. de Barranqullla cuya parte pertinente
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bajo el No. 3,748 del 1libro reSpectivo, -=-—-==-m-m-mmecmom oot

Consta que el seflor RUBEN MINSKI GONTOVNIK, C.C. No. 7.463.982, que

comparece en su condicion de Presidente y Representante Legal de la
Sociedad PROCAPS S.A., confiere por medio de este instrumento ------
publico Poder . espe01a1 Amplio y Suficiente a la doctora MILENA -----
ESCAFFI PARDO, C.C. No. 32.758.420, para que en nombre y -----=~--=--
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aduaneras y tributarias a que este obligada la sociedad en el giro
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{87) Abstract

thmaceuﬁml compositions containing enolic carboxamide type andinﬂmmmy agent meloxicam that exhibit imptoved wettability,
aguecus solubitity, dissolution behaviour over a broad range of pH, and that ate prepared by crystal stiucture smodification of the drag through
| dry or wet mechanicel homogenization wittr'two further coenponents ~ one of them is selected from a group of oligo — and dissolution
| improving, or alkaliz!ng agent. ‘The applicatior of ﬂ'w fonmﬂaﬁons accordiug to the present mvennon resulis in an improved biovailability
and mcﬁvm mloxicam ,

-
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(54) Tltie' NEW PHARMACEUTICAL COMPOSITIONS OF MELOXICAM ‘WITH IMPROVED SOLUBILITY AND BIOAVAIL-
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| W0 99/0998 TR | 'PCT/EP9B/05456

gin the patent applicétion:are energy~ and time consuming tradi-
‘tional techniques for complexing meloxicam.
Summary of the invention:

Main object of the present invention is to provide new composi- - '

. tions of meloxicam with improved solubility and bioavailability.

%It has now surprisingly been found, that the solubixity ahd bio-
Aavallab;lity of meloxicam can be improved by mixing m&loxicam

st FE R W CEEHE, T

wibh-spacial. additiyes using differant. mm,gm%messes (co-

AT R ooyt R

fmi ng, co~gr1ndiﬁg@ ggwxpqu&gg ehg.). It has further been

AL B

fcdhd, ‘that it is possible to produge special dosage. forms con~-

_tainxng meloxicam, resulting from the improved solubllltyﬁ

ot
&

? Thus,'the problem underlying the invention is solved by mixzing
; meloxlcam with addltlves like surfactants and/ or co~solvents _
: and/ or hydrotroplc agents and/ or alkalizing agents and/ or cy—
; cl&d&xtrins and/ or hydrocolloids and/ or pharmaceubically ac-
! cept&ble polymers.

In one ‘embodiment of the invention meloxicam is mixed with sux-

factanté, aspecially polyoxyethylenéorbit@n~mcno~fatty adids,

| diethy;englycolmonoethylether and nonylphenoltetra-
© ethylenglycolether, 3

[
-

» In a further embodlment of the lnventlon the -solubility and bio-

avallaballty of melox1cam can be ;mproved by mlcronlsation of

i the substance in the presence of suitable co—solvents like pro-

pylanglycol, glycerol, polyethylenglycol and ethanol

SUBSTITUTE SHEET (RULE 26) - R
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Example:IV/2.
1.0 g meloxicam, 9.0 g beta-CD hydrate (BCDx), 0.0lg Methocel®
and 5 ml of deionised water were added to a ceramicbmartar and
were intensively co-kneaded for 45 minutes at room temperature.
The wet homogenisate was passed through a8 2 mm smave and dried
at 40 °C yielding a hard, yellOW1sh,solid. The dry product_was
sieved through a 0.25 mm sieve. (9.53 g,'meloxiéam content: 8.7
% by weight.) L

The solxd state investigatlon of the product according to exam-
ple IV/2. by DSC revealed the exmstence of -a novel, type of
structure of the active ingredient, which is characterized by
 DSC heat-flow curves at the temperature range of 160-320 °C.
This indicates the co-existence of two different allotropic
forms of meloxicam,_evxdenced by negative. enthalpy ehanges
(meltmng) at around 250 and 293 °C respectively. None of these
enthalpy changes are identical with the sharp melting heat flow -
of meloxicam itself that appears at 264~266°C, The slmple me~-
¢hanical mixture of meloxicam with beta-CD hydrate resulted in aii
composxtlon that had a DSC pattern with -a meltlng r&nge {255~
265°C )neax the melting po;nt of meloxicam. (See Flgure 2.)

o
s

ﬁissolution characteristics of the prodhct according to example -
IV/2. are shown in table 5.
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Table 9.: The in vitro rate of diésolutibn of meloxicam composi-.
tion accbrding'to example IV/5. (pH:1.2, at 37 °C)

minutes " |meloxicam (pg/ml)
s 7.7 |
110 9.0

30 l9.2

45 9.5

60 9.5%

% control: meloxicam showed a disso-
lution rate of 0.8 pg/ml

at. 60 min.

113.5 g solid, dry beta cyclodextriﬁ hydrate (BCDx) ére mixed
thoroughly with 35.14 g crystalline meloxicam at 25°C in a high-
speed twin-screw kneader for 10 minutes. 7.43 g polyethylenegly-
col (PEG-400) are added to the kneading machine. The, reaction

mixture is thoropghly kneaded for 0.5 hours at 609C; . then for 2
" hours at 25 °C. The resulting composition is directly trans-

ferred into a granulating machine and the granulation process is . -

performed in the presence of 10 ml of a 0.1% aqueous;sodium-
carbaxymethyl~cellulose solution. The granules are %fied at 40
°C.to constant weight. B

&

The reaﬁlting free-flowing, slightly yellow granules can be used.

directly for tabletting.

Yield: 155 g granule, with a meloxicam content of 22;0%.
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@3 (57) Abstract: The selective cyclooxygenase-2 inbibitory drug celecoxib is provided in amorphous form. Also provided is a cele-
coxib drug substance wherein the celecoxib is present, in at least a detectable amount, as amorphous celecoxib. Also provided is
a celecoxib-crystallization inhibitor composite comprising particles of amorphous celecoxib or a celecoxib drug substance of the
~=, invention in intimate association with one or more ¢rystallization inhibitors, for example polymers. Also provided is 2 pharmacen-
v tical composition comprising such a celecoxib-crystallization inhibitor composite and one or more excipients. Also provided are
processes for preparing amarphous celecoxib, a celecoxib drug substance of the invention, a celecoxib-crystallization inhibitor com-
posite of the invention, and a pharmaceutical composition of the invention. Also provided is a method of treating a medical condition
ordismdermasubjectwhﬂeneammtwnhaéydmxygmsaain!ﬂbﬁmisindimmoompﬁsingadnﬁnistcﬂng,foremmpleomuy,
a composition of the invention in a therapeutically effective amoimt.
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:Pmcesses fcr‘prcpming celwoxxb a:e set forth mU S Pafenz No, 5 466 82310
Talley et al,snd in U.S. Patent No. 5,892,053 to Zhi & Newaz, both incorported
 hergin by referance. Co-assigned Intermatiohal Patent Publication No. WO 00732189,
cqrporated hmn by réfmnce, dmclosw that cclewxib has a urystal mmphology
' whicia tends to form long, oohcsxve needles.( Co—aasigned Iutematzoml Patent .
I’nblwanon No. WO 00/42021 mcmporated hwem by refewnce dlwloses a solvatad g
talline form of celecoxib and a method for desolvation of that crystallne form.
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sagmﬁcant benefits over oonveamnal dosage forms. Generally, rapid-onset
pmparatlons provide a short period to therapeutic or pmphylactm response compared
to conventional irmmediate-release or sustained-release dosage forms. For example, i n

| mtnent of acute pain, a rapid-onset dosage form of celecoxib would be useful to
‘provide fastg;sain relief.

However, celecoxib presents certain challenges for formulation as a rapid-
onset dosage form, particularly as'a rapid-onset oral dosage form.’ For example,
celecoxib has very low solubility in aqueous media and therefore is not readily

‘dissolved and dispersed for rapid absorption in the gastrointestinal tract when
- administered orally, for example in tablet or capsule form, In addition, celecoxib has

a relatively high dose requirement further increasing difficulties of providing a
sufficient therapeutically effective dose for rapid absorption. o

Celecoxib crystals also present formulation difficulties as a result of unique -
physical and chemical characteristics suchtas electrostatic and cohgsive properties,

. Jow bulk density, low compressibility and poor flow properties. Due at least in part to
* these properties, celecoxib crystals tend to ,segrem and agglomerate together during

" mixing, resulting in a non-unifoﬁnly blended composition containing undesirably
large, insoluble aggregates of celecoxib. For these and other reasons, therefore, it is

difficult to prepare an orally deliverable, rapid-onset composition containing
celecoxib that has the desired blend uniformity.

The bioavailability of an orally adrinistered drug, as measured by its entry
into systemic circulation in the bloodstream, depends on at least two ’fundamenta}

- processes: drug dissolution in gamintesﬁhal fluids (in vivo drug release) and
subsequent absorption of the dissolved drug, Several factors influence dissolution of

a drug from its carrier, including surface area of the drug presented to the dissolution
solvent medium, solubility of the drug substance in the specific solvent medium, and
driving forces of the saturation concentration of dissolved materials in the solvent

 medium. thwithstanding these factors, a gtrong correlation has been established

between the in vitro dissolution time detemﬁncd bjr standard assay medmes fo? an »
oral ‘dosage form and the rate of in vivo drug release. This correlation is so firmly

2

o .:' A need for new forms of wlecoxxb, MMcuIar fonna sitable for prepmnx:[f: N
 rapid-onset compositions, exists. Rapid-onset drug-delivery systems can provide
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established in the art that dissolution time has become generally descriptive of drug
release potential for the active component of the particular unit dosage composition.

When the process of in vivo drug release is slower than the process of

absorption, absorption is said to be dissolution rate-limited. Since dissolution
precedes absorption in the overall process, any change in the drug release or
dissolution process will subsequently influence drug absorption. See for example
Lieberman et al. (1989), Pharmaccutical Dosage Forms: Tablets, Vol. 1, pp. 34-36.
Marcel Dekker, New York. It is clear, therefore, that dissolution time determined for
a composition is one of the important fundamental characteristics for consideration
when evaluating compositions intended for fast-onset delivery, particularly where
drug absorption is dissolution rate-limited.

Crystalline solids, due to their highly organized, lattice-like structures,
typically require 4 significant amount of energy for dissolution. The energy required
for a drug molecule to escape from a crystal, for example, is greater than is required
for the same drug molecule to escape from a non-crystalline,' amorphous form.
Importantly, however, crystalline drug forms which have bgen transformed into
amorphous forms tend to revert to a steady state of low energy, namely the crystalline
form, over time and thus méy not have an adequate shelf life. An amorphous form of
celecoxib has not hitherto been known in the art.

As indicated bereinbelow, treatment with celecoxib is indicated in a very wide
array of cyclooxygenase-2 mediated conditions and disorders. Therefore, if an
amorphous form of celecoxib could be brepared, and in particular if a storage-stable
composition comprising such an amorphous form of celecoxib could be developed
exhibiting enhanced bioavailability, for example through rapid dissolution of the drug,
a significant advance would be realized in ireatment of cyclooxygenase-2 mediated
conditions and disorders, particularly in treatment of acute disorders where early relief
from pain or other symptoms is desired.

SUMMARY OF THE INVENTION
Celecoxib provides a more rapid onset of therapeutic effect if, upon oral
administration of a composition comprising celecoxib, pharmacokinetic properties are
exhibited leading to a greater maximum blood serum concentration (Crax) and/or a

shorter time following the administration to reach that maximum (Trmax). It is
3
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‘digsolution of celecoxib when provided in ammphom form than in crystallme form.,
Accordingly, the present invention provides amorphous celecoxib, Thereis
also provided a celecoxib drug substance wherein the celecoxib is: present, in at least 2
detectable amount, as amo:phons celecoxib. The term “celmomb drug substance”
used herein means celecoxib per se as qualified by the context in which the term is
used, and can refer to unformulated celecoxib or to celecoxib pmmt as an ingredient.
6f & pharmaceutical composition.
As a further embodiment of the invention, there is provided a celecoxib-
crystallization inhibitor composite comprising particles of amorphous celecoxib or a
‘eelecoxib drug substance of the invention in intimate association with one or more
crystallization inhibitors. The crystallization inhibitors are seleetatlil'-rand present in an
amount sufficient to substantially reduce canversion of amorphous celecoxib to
crystalline celecoxib. Preferred crystallization inhibitors are polyms that form with
the celecoxib a celecoxib-polymer compomte.
There is also provided a composition eommsmg a celecoxib-crystallization
ﬁhlbxtor composite, for example a celecoxlb-polymer composite, as defined herein,
_'The composition comprises dose units that ¢an be in the form of disorete solid articles .
such as tablets, caplets, pills, hard or soft capsules, lozenges, sachets or pastilles;
alternatively the composition can be in the form of a substantially hemogeneous
ﬂowahle mass, such as a particulate or granular solid or a hqmd suspension, for
example an imbibable dispersion, from whwh smglc dose units are measurably
removable.
Also provided are processes for prepazmg ammphous celacomb for preparing, .
a celecoxib drug substance of the invention and for preparing a celecoxib-
m&st_allization inhibitor composite, for example a celecoxib-polymer composite, of the
invention. - ‘ |
A preferred process for preparing a celecoxib drug substance of the invention
comprises (a) a step of melting celecoxib, for example crystalline celecoxib; and (b) a _
stép of rapidly cooling the resulting melted celecoxib to form a celecoxib drug |
substance wherein the celecoxib is present, in at least a detectable amount, in
amorphous form.  Optionally, this process can further comprise (¢) a step of grinding
4
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I the celecoxdb drug substance to form a celecoxib powder. -
A celecoxib-crystalhzamm inhibitor compasite of the mvmuon can be _ .
; * prepared by a process comprising (a) a step of dissolving celecoxib and one or more | L
crystallization inhibitors in a solvent liquid to form a solution; zandk(b) a step of drying -
5 the solution to form a celecoxib-crystallization inhibitor composite wherein the
celecoxib and the crystallization inhibitor are in intimate association and whereina
substantial pertion of the celecoxib is present in amorphous form. -Optionally, this _ Lo
process can further comprise (c) a step of grinding the celecoxib-crystallization b
| inhibitor composite to provide a celecoxibncrystallization inhibitor composite powder. . ;
, 10 A celecoxib drug substance or powder thereof, or a celéwiib—crystallization-
, .. inhibitor composite or powder thereof, pmpared according to such processes can be
g ﬂmher formulated to provide a phatmaceutxcal dosage form. ' \_
~ Alsoprovided is a nfethed of treating a medical condition or disorder in a |
subject where treatment with a cyclooxygenase-2 inhibitor is mdxqa_ted, comprising | '
15 administering, for example orally, a compesition of the invmtion 'in a therapeutically
effective amount. Such a method is particularly useful where the medical condmon or
‘ dasordcr is. wcompamed by acute pain.

Other features of this inventtion will be in part apparem md in part pomted out
hereinafter.

20 ~ BRIEF DESCRIPTION OF THE DRAWINGS g

Fig. 1 shows a powder X-ray diffraction profile of a celecoxib drug substance
C1 prepared in Example 1, by comparison with crystalline cele¢oxib C2.

. Fig. 2 shows powder X-ray diffraction profiles of a cel&&giib-polymer
composite C3 of the invention nnmedlatcly after preparation (’I\v‘l’.) and following
25  storage for 2 weeks at 40°C and 75% relative humidity (T2).

Fig. 3 shows powder X-ray diffraction profiles of a celecoxib-polymer
composite C4 of the invention immediately after preparation (T1) and following
storage for 2 weeks at 40°C and 75% relative humidity (1‘2)

Fig. 4 shows a differential scanning calanmeuy {DSC) themxogram ofa .

30  celecoxib drug substance C1 comprising no polymer. _\ ]

Fig. 5 shows a DSC thermogram of a celecoxib-polymer composite C3 of the \
invention wherein the polymer is hydroxypropylmethylcellulose. - Cod +
\ s . :
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invention wherein the polymer is polyvinylpyrrolidone.
v DETAILED DESCRIPTION OF THE INVENTION
. Amorphous celecoxib
: The invention provides a novel amorphous form of celecuxib The term

“amoxphousf’ as used herein, refers to solid-state particles lacking a regular crystallme :

strucmre Wxt}mut being bound by theory, it is believed that ammhous celecoxib
paxtxcles reqmre less energy for dissolution than crystalline celeoqxxb particles of
similar dxmensmns, and that this reduced dissolution energy requmment contributes,
a_t__least in part, to increased dissolution rate and/or decreased therapeutic onset time
exhlbzted by amorphous celecoxib and compositions thereof. |

In addition to amorphous celecoxib per se, the invention pmvxdcs a celecoxib

| drug substance that comprises amorphous celecoxib. At least a detectable amount of

‘amorphous celecoxib is present. Preferably, about 10% to about 100%, more

and even more preferably about 80% to about 100%, by welght of the celecoxibin a
celecoxib drug substance of the invention is amorphous. In a particular embodiment,
snbstannally all of the celeco)nb is amorphpus, i.e., the celecoxib drng substance is
substannally phase pure amorphous celecomb ‘

A preferred celecoxib drug substame is em ennmly solid-state substance
wherein the fraction, if any, of the eeleeoxxb that is pot amorphous, is crystalline. For-
example, a microparticulate or nanoparticulate celecoxib drug substance of this
embodiment can, in addition to an ,j;morphqus geleéoxib ﬁ'action, comprise a fraction
of microcrystalline or nanocrystalline celecoxib, though this crystalline fraction is
preferably small, for #ampl_e, lesé than abdut 50%, more prefcmbly less than about
25%, and still more preferably less than about 10%, by weight of the total celecoxib
present. ‘

In one émbodiment, the am'dunt of amorphous celecoxib in a celecoxib drug
substance is sufficient to pm\ndp mcreasod dissolution rate as measyred in a standard
m wtro dlssolnnon assay a.nd/or unpmved bioavailability (e.g., shoﬁer time to reach a

6




10

15

20

25

30

fiR. AT v TS R

WO 83/41536 | | PR | PCTAUSOO0180
threshold therapeutic concentration in bloodxﬂasma, greater Cw.xtnd/or shorter T.,.Q :
~as measured in a standard in vivo pharmacokinetic study, cOmparé_d with an otherwise .

similar celecoxib drug substance wherein all, or & substantial portion of, the celecoxib
118 crystalline, .
Amorphous celecoxib or a celecoxib drug substance of the invention can be
prepared by any suitable process, not limited to processes describedl herein,
One illustrative process comprises (a) a step of melting solid-state celecoxib,
e g crystalhne celecoxib; and (b) a step of rapidly cooling the resultmg melted
-celecoxib to form a celecoxib drug substance wherein the celecexib is present, in at
least a detectable amount, in amerphous form. This process optlomlly further

_‘comprises (c) a step of grinding thie celecoxib dmg substance resulting from step (b)

to form a drug powder. :
Melting step (a) can be performed by any technique known in the art, for
example, by heating the celecoxib in an oven at about 150°C to about 180°C. Cooling

step (b) can be performed by any suitable method, for example by floating a container -

holdmg the melted celecoxib in liquid nitrogen. The optional grinding step (c) can be

_ performed by any suitable method, for example by grinding in amortar and pestle or
_ by grinding in & mill, for example a media mill. .

A celecoxib drug substance or drug powder prepared acconding to the above-
process or any other process can be administered orﬁlly, rectally or parenterally |
without further formulation, or in simple suspension in water or asother
pharmaceutically acceptable liquid. Alternatively, the celecoxib dtug substance or
drug powder can be directly filled into capsules for oral administration. Preferably,
however, the celecoxib drug substance or drug powder is subjected to further
pmcessmg, typically with one or more excipients, to prepare a pharmaceutical
cmhposition, for example an oral dosage form, as described hereinbelow.

Ina pmently prefe!red embodxmem of the invention there is provided a
celecoxib-crystallization inhibitor composite comprising particles of amorphous
celecoxib or a celecoxib drug substance having at least a detectable amount of
amorphous celecoxib, in intimate association with one or more crystallization
inhibitors. An “intimate association” in the preaent context includes, for example,

7
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ceiecoxxb admlxed with ﬁwcrystal.hzmmn inhibitor, celecoxib mnbcdded or _
inmrporated in the crystallization inhibitor, celecoxib forming a ceating on particles -
of the c!ystalhzatwn inhibitor or vice versa, and a substantially homogeneous :
dispersion of celecoxib throughout the crystallization inhibitor. The term

* “substantially homogeneous” herein with reference to a composite or pharmaceutlcal
cumposmon that oompnws multiple components means that the camponents are
sufﬁcwntiy mixed such that individuai components are not preamt as discrete layers
and do not form concentration gradients within the composition.

A celecomb-cn/stalhzanon inhibitor composite of this embodiment preferably

comprises about 1% to about 95%, preferably about 10% to about 90%, more

. prefierably about 25% to about 85%, and still more preferably about 30% to about
80%, by weight, of celecoxib, As indicated above, celecoxib in such a composite
exists, at least in a detectable amount, in amorphous form. Preferably, about 10% to
aBout 100%, more preferably about 50% to about 100%, and stxll more preferably
about 75% to about 100%, by weight of the total celecoxib in the composite is
amorphous celecoxib.

In composites of this embodiment, a ﬁ'acuon of the celecoxib can be present as
microcrystalline or nanocrystalline oelecoxxb though this fraction is preferably small,
for example less than about 50%, more preferably less than about 25%, and still more
preferably less than about 10%, by weight of the total celecoxib in the composite.

Crystallization inhibitors include any material which substan‘fially reduces
conversion of aniorphous celecoxib to crystalline celecoxib, for- cxaix‘mle, polymers,
carbohydrates, lipids, erc. The'torm “substantially” with respect to reducing such
conversion includs completely inlibiting, preveating, slowing, delaying, decreasing
or restricting crystallization of celecoxib to a measurable degree. It will be understood
that both selection of crystallization inhibitor(s) and the amount of crystallization
mhxbltor(s) used in a composite of the invention influences stability of amorphous
celecoxib therein.

: - Crystalhzanon inhibitors are preferably pclymers more preferably polymers of .
low solubihty in water. Still more preferably, such polymers are substantiallynon-
crosslmked

Non—lumtmg examples of smtable polymers that can be usod as crystalhzanon

8.
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-inhibitors include, either alonc of in combinm golyvmy' ) v one PVPor r 1 |
povidone, e.g., Kollidon™ CLM of BASF), hydroxypropylmmlcellulose (HPMC, o
e.g., Methocel™ ES Premium), HPMC phthalaxz, .ethylcellulose, v
hydroxyethylcellulose, sodium carboxymethyloeliulose (cammelios sodium), caleium

5 carboxymethylcellulose, dextran, acacia, si:arche‘s such as sodmm &fmvh glycolate L |
(SSG, e.g., Explotab™ R of Mendell), B-cyclodextrin (e.g., Klepmsem 4PC of
Roquette), block copolmers of ethylene oxide and propylene oxide (e.g.s Pluronic™
F-68 and F-108), polyvinyl a]cohol and polyethylene glycol (PEG). Povidoneand
HPMC are preferred polymers for use as crystallization mlubmrs and form celecoxib-

10  polymer composites of the invention. :

HPMCs vary in the chain lmgth of their cellulosic backbom and consequently
in their viscosity as measured for example ; ata 2% by weight cmmm'anon in water.
HPMC used in celecoxib-polymer composites of the invention should have a
viscosity, 2% in water, of about 100 to about 100,000 cP, preferably about 1000 to

15 about 15,000 cP, for example about 4000 cP. Molecular weight of HPMC used in

gelecoxib-polymer composites of the invention is preferably greater than about 10,000
but preferably not greater than about 1,500,000, more preferably not greater than
about 1,000,000, still more preferably not greater than about 560.090, and even more
preferably not greater than about 150,000.

20 HPMCs also vary in the relative degree of substitution of available hydroxyl
groups on the cellulosic backbone by methoxy and hy&oxypropoxyigmups; With
increasing hydroxypropoxy substitution, the resulting HPMC becomes more .
hydrophilic in nature. It is preferred in celecoxib-HPMC composites of the present
invention to use IPMC having about 15% to about 35%, preferably about 19% to

25  about 32%, and more preferably about 22% to about 30%, methoxy substitution, and -
having about 3% to about 15%, preferably about 4% to about 12%, and more
preferably about 7% to about 12%, hydroxypropoxy substitution.

HPMCs which can be used in the present invention a.re illustratively available
under the brand names Methocel™ of Dow Chemical Co. and Metolose™ of Shin- |

30 Etsu Chemical Co. Examples of particularly suitable HPMCs having medium o
viscosity include Methocel™ E4M and Methocel™ K4M, both of which have a o
viscosity, 2% in water, of about 4000 cP. Examples of HPMCs having higher

9




WO 01/41836 - ’ | e rcrmsoomm SRS ,%
*viscosity include Methocel™ E10M, Methocsl™ K15M and Methiocel™ K100M, |
which have viscosities, 2% in water, of 10;000 cP, 15,000 cP and 100,000 cP
respectively. ot
 Preferred povidones used in celecoxib—polymer composites of the invention
5. bave a molecular weight of about 2,500 to about 3,000,000, preferably about 8,000 vo:
about 1,000,000, and more preferably about 10,000 to about 400,000, for example,
about 50,000, Preferably, povidone used in celecoxib-polymer composites have a
dynamic viscosity, 10% in water at 20°C, of about 1.3 to about 700, preferably about
1.5 to about 300, and more preferably about 3.5 to about 8.5 mPa s,
10 In celecoxib-crystallization inhibitor composites, for example celecoxib-
polymer composites, of the invention, the amount of crystallization inhibitor is

preferably sufficient such when maintained in an open dish at ambient temperature for
a period of 7 days, transformation of amorphous celecoxib to crystalline celecoxib is
‘ no greater than about 50%, pmfembly no greater than about 25%, and more preferably
15 nogreater than about 10%, by weight of all celecoxib in the compnsite
Typically, depending on the particular polymer(s) used, one or more polymers -
are pz'esent in a contemplated celecoxib-polymer composite in a total amount of about:
10% to about 80%, preferably about 15% to about 75%, and more preferably about
25% to about 65%, by weight. Preferably, the weight ratio of calecoxib to polymer is
20  about 1:1000 to about 10: 1, more preferably about 1:10 to about 5:1, and still more
‘ prefcrably about 1:2'to about 2.5:1.
A celecoxib-crystallization inhibitor composuc of the mvmtwn can be

prepared by any suitable process, not limited to processes described herein.
One illustrative process comprises (a) a step of dissolving celecoxib and one or
25 ' more crystallization inhibitors in a solvent liqmd to form a solution; and (b) a step of
drymg the solution to form a éeleomnb-crystalhzanon inhibitor composite wherein the
cclecoxlb and the crystallization lnhxbltor are in intimate association and wherein at k 3
- least a detectable fraction of the celecoxib is in amorphous form. Optionally, this
- process can further comprise a step (c) of grinding the celecoxib-crystallization
30 inhibitor composite to form a celecoxib-crystallization inhibitor coinposite powder.
Suitable solvent liquids which can be used to prepare a celecoxib-
crystallization inhibitor composite, for example a celecoxib-polymer composite, can
10
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comprise any pharmaoeutically aiceptable solveit in which celecokib can be |
dissolved. Heat and stimring can be used to facilitate drug dissolution in the solvent
liquid. The solvent liquid can also comprise a non-solvent fraction, for example,
water. Non-limiting examples of suitable solvents that may be nsed in solvent liquidﬁ _
of the invention include, for example, water-alcohol mixtures, methanol, ethanol,
isepropanol, higher alcohols, propylene glycol, ethyl caprylate, propylene glycol

 laurate, PEG, diethyl glycol monoethyl ether (DGME), tetracthiylene glycol dimethyl

ether, triethyléne glycol monoethy! ether, polysorbate 80, etc. Ethanol and
isopropanol are preferred solvents. _ ‘

It has swprisingly been fo_und that use of isopropanol as a solvent permits a
relatively high loading of celecoxib and polymer in the solution to be dried;
Acebtditlgly isopropanol is presently an especially preferred solvent. .

The drying step (b) can be performed by any suitable mesns, for example, by
evaporation, lwphﬂlzanon, conventional heating (e.g., in an oven), spray drying, erc. =
Spray drying is a preferred method of drying. Any suitable spray drying method
known in the art can be employed. Genmﬁy, spray drying is a process by which a
solution comprising dissolved drug and crystallization inhibitor is mpidly sprayed
over a current ofwm air, resulting in formation of dry powder. -

| The optional grinding step (c) can be performed by any suitable method, for
example by grinding in a mortar and pestle or by grinding in a mill, for example a
media mill,

A celecoxib-crystallization inhibitor compesite, for exarﬁplﬁ-a_-cclecoxih
pol}qner composite or a powder thereof, prepared according to the above process or
any other process, can be administered orally, rectally or pmventeraliy without further _
formulation, or in simple suspension in water or another pharmaéeuﬁcally acceptable .
liquid. Alternatively, the composite or powder thereof can be dimcgly filled into

~ capsules for oral administration. Preferably, however, the compmité or powder

thereof is subjected to further processing, typically with one or more additional _
excipients, to prepare a pharmaceutical composition, for example an oral dosage form, |

as described hereinbelow.
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Amorphous eelecoxlb a celecoxib drug substance or a celecoxib-
crystallization inhibitor composite as provided herein can be further formulated
together with one or more pharmaceutically acceptable excipients to produce a
-pharmaceutical composition. The term “excipient™ herein means any substance, not
itself a therapeutic agent, used as a carrier or vehicle for delivery of a therapeutic
agent to a subject or added to a pharmacentical composition to improve its handling br
storage properties or to permit or facilitate formation of a dose unit of the composition
into a discrete article such as a capsule or iablet suitable for oral administration.

‘ Excipients include, by way of illustration and not limitation, diluents, disintegrants,

 binding agents, adhesives, wetting agents, lubricants, glidants, crystallization

inhibitors, surface modifying agents, substances added to mask or counteract a

. disagreeable taste or odor, flavors, dyes, fragrances, and substances added to improve

appearance of the composition.

Excipients employed in compositions of the invention can be solids or liquids
or both. Compositions of the invention containing excipients can be prepared byany
known technique of phannacy that comprises admixing an excipient with a drug or
therapeutic agent. A composmon of the invention contains a desired amount of

celecoxib per dose unit and, if intended for.oral administration, can be in the form, for -

example, of a tablet, a caplet, a pill, a hard or soft capsule, a lozenge, a cachet, a

- dispensable powder, granules, a suspension, an elixir, a liquid, or any other form

reasonably adapted for such administration, If intended for parenteral administration,
it can be in the fomi, for example, of a suspension. If intended for rectal
administration, it can be in the form, for example, of a suppository.” Presently
preferred are oral dosage forms that are discrete dose units each containing a
predetermined amount of the drug, such as tablets or capsules.

Non-limiting examples follow of excipients that can be used to prepare
pharmaceutical compositions of the‘i.nvemﬁén. |

Compositions of the idvention optionatly comprise one or more
pharmaceutically acceptable diluents as excipients. Suitable diluents illustratively
include, cither individuall_y or in combination, lactose, including anhydmus lactose
and lactose monohydrate; starches, including directly compressible starch and

12
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hydrolyzed starches (e.g:, Celutab™ and Emdex™y; manaitol; sorbitol; xylitol;
dextrose (e.g:, Cerelose™ 2000) and dextrose monohydrate; dibasic calcium
‘phosphate dihydrate; sucrose-based diluents; confectioner’s sugar; monobasic calcium
suifate monohydrate; calcium sulfate dihydrate; granular calcivm lactate trihydrate;
dextrates; inositol; hydrolyzed cereal solids; amylose; celluloses including |
microcrystalline cellulose, food grade sources of a- and amorphous cellulose (e.g.,
Rexcel™) and powdered cellulose; calcium carbonate; glycine; bentonite;

polyvinylpyrrolidone; and the like. Such diluents, if present, constitute in total about

5% to about 99%, preferably about 10% to about 85%, and move preferably about
20% to about 80%, of the total weight of the composition. The diluent or diluents
selected preferably exhibit suitable flow properties and, where tablets are desired,
compressibility. ‘

Lactose and nncmcx}:stalhne cellulose, either individually orin combination,

are preferred diluents. Both diluents are chemically compatible with celecoxib, The _

use of extragranular microcrystalline cellulose (that is, microcrystalline cellulose
~added to a wet granulated composition after a drying step) can be used to improve
hardncss (for tablets) and/or disintegration time. Lactose, especially lactose
monohydrate, is particularly preferred. Lactose typically provides bompositions
having suitable release rates of celecoxib, stability, pre-compression flowability,
and/or drying properties at a relatively low diluent cost. It provides a high density
substrate that aids densification during granulation (where wet granulation is
employed) and therefore improves blend flow properties.
Compositions of the invention optionally comprise one or more

pharmaceutically aceeptable disintegrants as excipients, particularly for tablet
formulations. Suitsble disintégranits include, either individually or in combination,

: staréhes, including sodium starch glycolate (e.g., Explotab™ of PenWest) and
.. pregelatinized corn starches (e.g., National™ 1551, National™ 1550, and Colocorn™ -

1500), clays (e.g., Veegum™ HV), celluloses such as purified cellulose,
microcrystalline cellulose, methyicellulose, carboxymethylcellulose and sodium
carboxymethylcellulose, croscarmellose sodium (e.g., Ac-Di-Sol™ of FMC),

alginates, crospovidone, and gums such as agar, guar, locust bean, karaya, pectinand = -
tragacanth gums.

13
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' Disintogrants may be addad at any: suiﬁbhﬁwp during t‘ho prcpamnon of the ' ;
céﬁ;posxuon,: particularly prior to granulation or during a lubrication step prior to
compression. Such disintegrants, if present, oon,stitute in'total about 0.2% to about
30%, preferably about 0 2% to about 10%, and umm preferably about 02%to about
5 5%, of the total weight of the composition. '
Cmscmmellose sodium is a preferred dxsmtegmnt for tablet or capsule ;
di__sinte_gratmn, and, if present, preferably constitutes about 0.2% to-about 10%, more | v
preferably about 0.2% to about 7%, and still more preferably about 0.2% to about 5%,
of ‘the total weight of the composition. Croscarmellose sodium conifers superior - '
10. ihtragranular disintegration capabilities to granulated compositions of the present

- invention.

_ Compositions of the invention optionally comprise one or: more o
phannaceutwally acceptable binding agents or adhcsnves as exmpmnts, particularly for
tablet formulations. Such binding agents and adhesives prefembly‘ impart sufficient

15 cohesion to the powder being tableted to allow for normal pmcpsmg operations such
as sizing, lubrication, compression and packaging, but still allow the tablet to o
disintegrate and the composition to be absorbed upon ingestion. Suitable binding _ ,
agents and adhesives include, either individually or in mmbmatmn, acacia; =
tragacanth; sucrose; gelatin; glucose; starchies such as, but not limited to,

.20 pregelatinized starches (e.g.,‘Natioml"M 1511 and National™ 1500); celluloses such
as, but not limited o, methylcellulose and carmellose sodium (e.g:; Tylose™); alginic
acid and salts of alginic acid; magnesium aluminum silicate; PEG; guar gum;
polysaccharide acids; bentonites; povidone, for example povidone K-15, K-30 and
K-29/32; polymethacrylates; HPMC; hydroxypropylcellulose (e.g., Klucel™); and

25 ethylcellulose (e.g., Ethocel™). Such binding agents and/or adhesives, if present,
constitute in total about 0.5% to about 25%, preferably about 0.75% to about 15%,
and more preferably about 1% to about 10%, of the total weight of the composition.

Compositions of the invention optionaily compnse one or more
pharmaceutically acceptable wetting agents as dxcipimts. Such wetting agents are
30  preferably selected to maintain the celecoxib in close association with water, a
oéndition that is believed to improve bioavailability of the composition.
Non-limiting .example"‘sl of surfactants that can be used as wetting agents in
14
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compositions of the invention include quaternary ammonium compounds, for example
benzalkonium chloride, benzethonium chloride and cetylpyridinium chloride, dioctyl
sodium sulfosuccinate, polyoxyethylene alkylphenyl ethers, for example nonoxynol 9,
nonoxynol 10, and octoxynol 9, poloxamers (polyoxyethylene and po]yoxypropyléne
block copolymers), polyoxyethylene fatty acid glycérides and oils, for example
polyoxyethylene (8) caprylic/capric mono- and diglycerides (e.g,, Labrasol™ of
Gattefossé), polyoxyethylene (35) castor oil and polyoxyethylene (40) hydrogenated
castor oil; polyoxyethylene alkyl ethers, for example polyoxyethylene (20) cetosicaryl
ether, polyoxyéthylene fatty acid esters, for example polyoxyethylene (40) stearate,
polyoxyethylene sorbitan esters, for example polysorbate 20 and polysorbate 80 (e.g.,
Tween™ 80 of ICI), propylene glycol fatty acid esters, for example propylene glycolz
laurate (e.g., Lauroglycol™ of Gattefoss¢), sodium lauryl sulfate, fatiy acids and salis
thereof, for example oleic acid, sodium oleate and iriethanolamine oleaie, glyceryl
faity acid esters, for example glyceryl monostearate, sorbitan esters, for example
sorbitan monolaurate, sorbitan monooleate, sorbitan monopalmitate and sorbitan
monostearate, tyloxapol, and mixtures thereof. Such weiting agents, if present,
constitute in total about 0.25% to about 15%, preferably about 0.4% to about 10%,
and more preferably about 0.5% to about 5%, of the total weight of the composition.

Wetting agents.that are anionic surfactants are preferred. Sodium lauryl
sulfate is a particularly preferred wetting agent. Sodium lauryl sulfate, if present,
constitutes about 0.25% to about 7%, more preferably about 0.4% to about 4%, and
still more preferably about 0.5% to about 2%, of the total weight of the composition.

Compositions of the invention optionally comprise one or more
pharmaceutically acceptable lubricants (including anti-adherents and/or glidants) as
excipients. Suitable lubricants include, either individually or in combination, glyceryl
bebapate (e.g., Compritol™ 888); stearic acid and salts thereof, incinding magnesium,
calcium and sodium stearates; hydrogenated vegetable oils (e.g., Sterotex™4); colloidal
silica; talc; waxes; bori¢ acid; sodium benzoate; sodium acetate; sodium fumarate;
sodium chloride; DL-leucine; PEG (e.g., Carbowax™ 4000 and Carbowax™ 6000);
sodium oleate; sodium lauryl sulfate; and magnesium lauryl sulfate. Such lubricants,
if present, constitute in total about 0.1% to about 10%, preferably about 0.2% to about
8%, and more preferably about 0.25% to about 5%, of the total weight of the

15
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composition. wt

i

Magnesium stearate is a pwfmed lubncant usad, for example, to reduce

friction between the equipment and gmnulated mixture during omupresswn of tablet

formulations. . ,

Suitable anti-adherents include talc, comstarch, DL-leucine, sodium lauryl
sulfate and metallic stearatcs Talc is a preferred anti-adherent or glidant used, for
example, to reduce foxmulat:on sticking to,equipment surfaces and also to reduce
static in the blend. Talc, if present, constitutes about 0.1%to abont 10%, more
preferably about 0.25% to about 5%, and still more preferably about 0.5%to about
2%, of the total weight of the composition. _

Other excipients such as colorants, flavors and sweeteners are known in the -

phmnacentical art and can be used in compositimzs of the present invention. Tablets' -

can be coated, for example with an enteric coating, or uncoated. Compositions of the
invention can further conﬂprise, for example, buffering agents.

Optionally, one or more effervescent agents can be used as dxsmtegmnts and/or
to enhance organoleptic properties of compositions of the mvenuon When present in

o composmons of the invention to promote dosage form d:smtegmuon, one or more

20

25

30

effervescent agents are preferably present in a total amount of about 30% to about
75%, and preferably about 45% to about 70%, for example about 60%, by weight of
the composition.

According to a particularly preferred embodiment of the: mvenhon, an
cffervescent agent, presentin a solid dosage form in an amount less than that effective
to promote disintegration of the dauge form, provxdes unproved dmpemon of the ’
celecoxib in an aqueous medium. Without Bemg bound by theory, it is believed that
the effervescent agent is effective to acceletate dispersion of celecoxib from the
dosage form in the gastrointesﬁnal tract, thareby further enhancing absorption and
rapid onset of therapeutic effect. When present in a pharmaceutical composition of
the invention to promote intragastrointestinal dispersion but not to enhance

' dhinwg:aﬁon, one or more effervescent agents am-ﬁmferably present in an amount of

about 2.5% to about 15%, more préfcmbly a'bm_lt 5% to about 10%, by weight of the
composition.
Suitable effervescent agents include, for example, either alone or in

16
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combination, sodium bicarbonate, anhydrous citric-acid, tartaric acid and dibasic
sodium phosphate. Sodium bicarbonate and anhydrous citric acid are preferred
effervescent agents. | |

Solid dosage forms of the invention can be prepared by any suitable process,
not limited to processes described herein.

An illustrative process comprises (a) a step of blending amotphous celecoxib,

“a celecoxib drug substance, ora celecoxib-cryetaliization inhibitor.composite of the

invention with one or more excipients to form a blend, and (b) ars@ of tableting or |
encapsulating the blend to form tablets or capsules respectively:

In a preferred process, solid dosage forms are prepared by a process
compnsmg (a) a step of blending amorphous celecoxib, a celecoxib drug substance, or
a calecoxxbmstalhzatxou inhibitor composite of the invention wﬂh one or more '
excipients to form a blend, (b) a step of granulating the blend to form a granulate, and
(c) a step of tableting or encapsulating the blend to form tablets or ¢apsules

respectively. Step (b) can be accomplished by any dry or wet granulation technique -
known in the art, but is preferably a wet granulation step followed by a step of drying -

the resulting granulate prior to tabléting or encapsulating. One or more diluents, one -
or more disintegrants and one or more binding agents are preferably added, for
example in the blending step, 2 wetting agent can optionally be added, for example in

the granulating step, and one or more disintegrants are preferably added after
granulatmg but before tableting or encapsulating. A Iubricant is preferably added
before tableting. Blending and granulating can be performed mdependently under low
or high shear. A process is preferably selected that forms a granulate that is uniform -
in drug content, that readily disintegrates, that flows with sufficient ease so that

weight variation can be reliably controlled during dapsule filling or tableting, and that -

is dense enough in bulk so that a batch can be processed in the selected equipment and
individual doses fit into the specified capsules or tablet dies.

In an alternative embodiment, solid dosage forms are prepared by a process
that includes a spray drying step, wherein the amorphous celecoxib, celecoxib drug

substance or celecoxib-crystallization inhibitor composite is suspended with one or -
more excipients in one or more sprayable liquids, preferably a non-agueous sprayable - -

liguid, and then is rapidly spray dried over a current of warm air. This spray drying
17
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process for preparing a phanmaceutical composiuon can be perfamwd in addition to S
 any spray drying step used in preparation of a celecoxib-crystallization inhibitor
composite as described hemnabove, but formation of the celecoxib-crystallization
inhibitor compos:te is preferably combined with a spray drying stap for preparation of
the pharmaceuncal composition. -
A granulatc or spray dried powder resulting from any of the above illustrative |

processes can be compressed or molded to prepare tablets or encapsulated to prepare
capsules Conventional tableting and encapsulation techniques known in the art can
be employed. Whm coated tablets are desired, conventional coating techmques are
smtable

_ . Excipients for tablet compositions of the invention are pmferably selected to |
pmvxde a disintegration time of less than about 30 mmums prefmbly about 25
minutes or less, more preferably about 20 minutes or less, and still more preferably
about 15 minutes or less, in a standard dxsmtegmnon assay.

Any tablet hardness convenient with respect to handling, manufacture, storage’
and ingestion can be employed. For example, for 100 mg celecoxib tablets, hardness
is preferably at least about 4 kP, more preferably at least about 5 kP, and still more
preferably at least about 6 kP. For 200 mg celecoxib tablets, hardness is preferably at :
least about 7 kP, more preferably at least about 9 kP, and still more preferably at least ' .
about 11 kP. The material to be tableied, however, should not be cﬁﬁ:pressed to such -
a degree that there is subsequent difficulty in achieving hydration when exposed to
gastric fluid. | |

Tablet friability preferably is less than about 1 0%, more] preferably less than
0.8%, and still more preferably less than about 0.5% in a standard test.

Celecoxib dosage _ .

Celecoxib dosage forms of the invention preferably comprise celecoxib in a
daily dosage amount of about 10 mg to about 1000 mg, more prefex:ﬁbly about 25mg -
to about 400 mg, and most preferably about 50 mg to about 200 mg.

Compositions of the invention comprise one or more orally deliverable dose
units. Each dose unit comprises celecoxib in a therapeutically effective amount that is
préfmab}y about 10 mg to about 1000 mg. The term “dose unit™ herein means a

portion of a pharmaceutical composition that contains an amount of a therapeutic or
o 18
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pmphylacﬁc agent, in the pmmﬁcase celecoxib,_ ' mtable for a smgle aoral : 'f .

| administration to provide a therapeutic effect. Typ:cally one dosa utut, or a small - |

| plurality (up to about 4) of dose units, in a single admmzstratten mv:dcs adose
comprising a sufficient amount of the agent to result in the des:wd effect.

5  Administration of such doses can be mpeated as reqmred, typwauy at a dosage
frequency of 1 to about 4 times per day.
It will be understood that a therapeutically offective ammt tof celecoxib fora =

subject is dependent inter alia on the body weight of the subjeqt “subject” herein |
to which a therapeutic agent or oomposmou thereof can be admmtste,red includes a

10 human patient of either sex and of any age, and also includes any nthuman animal,
particularly a warm-blooded mumal, more partxculaa'ly a domestic- or companion
animal, illustratively a cat, dog or horse. When the subject is aeln!d or a small animal -
‘{e.g., a dog), for example, an amount of celecoxib relatively low in the preferred range
of about 10 mg to about 1000 mg is likely to provide blood seruim concentrations

15 consistent with therapeutic effectiveness. Where the subject is an adult human or a
Jarge animal (e.g., a horsc), achievement of such blood serum concentrations of | B
celecoxib are likely to require dose units containing a relatively gwater amount of : .
celecoxib. : | _ .'

Typical dose units in a composition of the invention contain about 10, 20, 25,

20 37.5,50,75, 100, 125, 150, 175, 200, 250, 300, 350 or 400 mg of celecoxib. Foran
adult human, a therapeutically effective amount of celecoxib per dose unit in a
composition of the present in’\}é‘ntim is typically about 50 mg toé@hfout 400 mg,
Especially preferred amounts of celecoxib per dose unit are about 100 mgto about : ;
200 mg, for example about 100 mg or about 200 mg. | | ‘

WO 01/41536

' ; 25 A dose unit containing a particular amount of celecoxxb can be selected to
accommodate any desired frequency of adxmmstmuon used to achieve a desired daily \
dosage. The daily dosage and frequency of administration, and therefore the selection’

| of appropriate dose unit, depends on a variety of factors, including the age, weight,

sex and medical condition of the subject, and the nature and severity of the condition

30  or disorder, and thus may vary widely.

When administered orally to a fasting adult human, a 100 mg dose unit
preferably exhibits 8 Tmx of less than about 90 minutes, more pwgfegably less than




S i AR IR AL L ¢

WO 0341536 S rcruswsos,
about 60 minutes md most prefmbly less than ahaut 45 mlmnes, and 2 C,m of at
. least about 100 ng/ml, more preferably at least abom 200 ng/ml. Iypxcally a
composition of the invention provides a blood serum oomentranon of celecoxib of at
least about 50 ng/mi within 30 minutes of oral administraﬁén; preferred compositions
5  achieve such a concentration in as little as 15 minutes. This eaﬂy'tise in blood serum
. concentration is believed to be associated with the rapid onset of ﬂxmpeutxc effect
achleved by compositions of the present invention. :
i The term “oral administration” herein includes any form of dehvery ofa
‘therapeutic agent or & composition thereof to a subject wherein the agent or
10 composition is placed in the mouth of the subject, whether or not the agent or
| composition is immediately swatlowed. Thus “oral administration” includes buccal
! and sublingual as well as esophageal administration. Absorption of the agent can
|
|

- ocour in any part or parts of the gastrointestinal tract including the mouth, esophagus,
~ stomach, duodenum, ileum and colon. The term “orally deliverable” herein means
15 suitable for oral administration.

, . Compoamons of the mvcmt;on are useful in treatrment and pmvennon of avery
1 wide range of disorders mcdlated by COX-2, mcludmg but not restricted to disorders

| characterized by inflammation, pain and/or fever. Such compositions are especially
3 20 - useful as anti-inflammatory agents, such as in treatment of arthritis, with the
additional béneﬁt of having significantly less harmful side effects than compositions
| of conventional nonsteroidal antj-juflammatory drugs (NSAII)s)thatlack selectivity |
| “for COX-2 over COX-1. In particylar, conmosmons of the mventmn have reduced
; pot_entnal for gastrointestinal toxicity and gastrointestinal untanon mcludmg upper
| 25  pastrointestinal ulceration and bleeding, reduced potential for renal side effects such

as reduction in renal function leading to ﬂmd retention and examrbatmn of
_ hypmemlon, reduced effect on bleeding tlmes mcludmg mhxbltion sof platelet
! " function, and possibly a lessened ability to ‘mdnqe. asthma aftacks in aspmn-sensitive s
~ asthmatic subjects, by compaﬁ‘s,_.on with conipq_s._itignfs. of convenﬁonhl NSAIDs. Thus |
< 30 . compositions of the invention are pmicularly useful as an altematWe to conventional
g NSAIDs where such NSAIDs are contraindicated, for example in patients with peptic
uloets, gastritis, regional enteritis, ulcerative colitis, diverticulitis or with a recurrent
20 '
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_.%bieeding comﬂat:on disorders
including anemia such as hypopmtlnombmmna, h@m&phﬁ:a o#mher bleeding
problems; kidney disease; orin patients prior to surgery or paumu takmg
anticoagulants.

history of gastrointestinal lesions; gastrom ‘ sti

Contemplated compomtmns are useﬁxl fo treai a vanety of arthntxc dlsorders,

including but not lumted to rheumatoid atthnns, spendylombzoparthlcs, gouty
arthritis, osteoarthritis, systemic lupus ery&nemataws and Juvemh arthrms
Such compositions are useful in treatmem of asthma, bmqhms, menstrual
cramps, preterm labor, tendinitis, bursitis, alletgtc neuritis, cywmasalowrus
infectivity, apoptosis including HIV-induced apoptosis, h:mbago, hver disease
including hepatitis, skin-related condmons such as psoriasis, eczeq:a, acne, burns,
~ dermatitis and ultraviolet radiation damage including sunbum, and post~operat1ve

inflammation including that following ophthalmic surgery such as cataract surgery or

refractive surgery.
Such compositions are useﬁﬂ to treat gastmmmunal condxhons such as

inflammatory bowel disease, Crohn’s disease, gastritis, irritable bowel syndrome and

- ulcerative colitis.

\ Such compomtnons are useful in tredting inflammation in mh diseases as
migraine headaches, periarteritis nodosa, thyroiditis, aplastic anemia, Hodgkin’s

dissase, sclerodoma, theumatic fever, type 1 diabetes, neuromuscular junction disease 5

including myasthenia gravis, white matter disease including mukip}é sclerosis,
satcoxdosxs, nephrotic syndrome, Behcet’s syndrome, polymyosms, gingivitis,
nephritis, hypersensitivity, swelling occurring aﬁa injury nwludmg brain edema,
myocardial ischemia, and the like.

Such compositions aré usefisl in treatment of ophthalmic diseases, such as

retinitis, conjunctivitis, retinopathies, uveitis, ocular photophobia, and of acute injury

to the eye tissue.

Such compositions are useful in treatment of pulmonary inflammation, such as -

that assocnated with viral infections and cysuc fibrosis, and in bone resorption such as -
that assocnated with osteoporosis.

Such compositions are useful for treatment of certain central TIervous system
disorders, such as cortical dementias mcludmg Alzheimer’s dxsoase,, :

. 21
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neurodegeneration, and central nervous system damage resulting from stroke,
ischemia and trauma. The term “treatment” in the present context includes partial or
total inhibition of dementias, including Alzheimer’s disease, vascular dementia,
multi-infarct dementia, px"e-seni_le dementia, alcoholic dementia and senile dementia.

Such compositions are useful in treatment of allergic rhinitis, respiratory

distress syndrome, endotoxin shock syndrome and liver disease.

Such compositions are useful in treatment of pain, including but not limited to
postoperative pain, dental pain, muscular pain, and pain resulting from cancer. For
‘example, such compositions are useful for relief of pain, fever and inflammation in a
variety of conditions including theumatic fever, influenza and other viral infections
including common cold, low back and neck pain, dysmenorrhea, headache, toothache,
sprains and strains, myositis, néuralgia, synovitis, arthritis, including rheurnatoid
arihritis, degenerative joint diseases (osteoarthritis), gout and ankylosing spondylitis,
bursitis, burns, and tranma following surgical and dental procedures.

Such compositions are useful for treating and preventing inflammation-related
cardiovascular disorders, inc{qding vascular diseases, coronary artery disease,
aneurysm, vascular rejection: arteriosclerosis, atherosclerosis including cardiac
ransplant atherosclerosis, myocardial infarction, embolism, stroke, thrombosis
including venous thrombosis, angina including unstable angina, coronary plaque
inflammation, bacterial-induced inﬂémmation including Chlamydia-induced
inflammation, viral induced inflammation, and inflammation associated with surgical
procedures such as vascular grafting including coronary artery bypass surgery,
revascularization procedures including angioplasty, stent placement, endarterectomy,
or othey invasive procedures involving arteries, veins and capillaries.

Such compositions are useful in treatment of angiogenesis-related disorders in
a subject, for example to inhibit tumor angiogenesis. Such compositions are useful in
treatment of neoplasia, including metastasis; ophthalmological conditions such as
corneal grafi rejection, oculaf'ﬁéovascula.rization, retinal neovascularization including
neovascularization following injury or infection, diabetic retinopathy, macular
degeneration, retrolental fibroplasia and neovascular glaucoma; ulcerative diseases
such as gastric ulcer; pathological, but non-malignant, conditions such as
hemangiomas, including infantile hemaginomas, angiofibroma of the nasopharynx and

22
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avascular necrosis of boneyand digorders of the: fmmle repwdumw system such as
endometriosis.

Such compositions are useful in preventiont and treatment of benign and
malignant fumors and neoplasia including cancer, such as colorectal cancer, brain
cancer, bone cancer, epithelial cell-derived neoplasia (epithelial cﬁi:inoma) suchas
basal cell carcinoma, adenocarcinoma, gastrmmesnnal cancer such as lip cancer,
mouth cancer, esophageal cancer, small bowel cancer, stomach caricer, colon cancer,
liver cancer, bladder cancer, pancreas cam;cr ovary cancer, cervical cancer, lung
cancer, breast cancer, skin cancer such as squamous cell and basal cell cancers,
prostate cancer, renal cell carcinoma, and pther known cancers that effect epithelial
cells throughout the body. Neoplasias for which compositions of the invention are
contemplated to be parncularly useful are gastrointestinal cancer, Barrett’s esophagus, '
lver cancer, bladder cancer, pancreatic cancer, ovarian cancer, prostate cancer,

cervical cancer, lung cancer, breast cancer and skin cancer. Such compositions can
~ also be used to treat fibrosis that occurs with radzahon therapy.- Such compositions

can be used to treat subjects having adenomatous polyps, including those with familial
adenomatous polyposis (FAP), Addmonaﬂly, such composmons can be used to

- prevent polyps from forming in patients at risk of FAP

Such compesitions inhibit prostano_ld-mduced smooth muscle contraction by |
inhibiting synthesis of contractile prostanoids and hence can be of use in treatment of
dysmenorrhea, premature labor, asthma and-eosindphil—related disorders. Theyalso .
can be of use for decreasing bone loss particularly in postmenopausal women (i.e.,
treatment of osteoporosis), and for trmtm«‘zt of glaucoma.

' Preferred uses for corhposmons of the invention are for trMncnt of
rheumatoid ar,tlmtls and osteoarthritis, for pain management genetally (particularly -
post-oral surgery pain, post-general surgery pain, post-orthopedic surgery pain, and
acute flares of osteoarthritis), for treatment of Alzheimer’s dxmse, and for colon
cancer chemoprevention. |

Besides being useful for human n'eahnmt, compositions of- the invention are
useful for veterinary treatment of companion animals, exotic ammals farm animals,
and the like, particularly mammals. More partxcularly, compositions of the invention
are useful for treatment of COX-2 medzawd disorders in horses, dogs and cats. |
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The present mvemwn is fm'ther dqzecwd toa thcmpwtxc mthod of treating a
condition or disorder where treatment with a COX-«Z inhibitory drug is indicated, the
method comprising oral adtmmstrauon of a camposmon of the mvmtlon to a subject

- in need thereof. The dosage regimen to pmvent, give relief from, m' ameliorate the

condition or disorder preferably corresponds to once-a-day or thce-a-day treatment,
but can be medified in accordance with a variety of factors. Theae include the type, ‘
age, weight, sex, diet and medical condition of the subject and the nature and severity
of the disorder. Thus, the dosage regimen' actually employed can vary widely and can
therefore deviate from the prefemd dosaéc regimens set forth above.

| : | Initial treatment can begin with a dose regxmen as indicated above. Treatment
.1s generally continued as necessary over apmod of several wwka 1o several months
O years wntil the condition or disorder has been controlled or eliminated. Subjects
undergoing treatment with a composition bf the invention can be routinely monitored

by any of the methods well known in the art to determine effectiveness of therapy.

Continuous analysis of data from such mdaﬁtoﬁng permits modification of the
treatment regimen during therapy so that thlmally effective doses are administered at
any point in time, and so that the duration of treatment can be determined. In this

‘way, the treatment regimen and dosing schedule can be rationally modified over the

course of therapy so that the lowest amount of the composition exhibiting satisfactory

effectiveness is administered, and so that administration is continyed only for so long R
‘a8 is necessary to successfully treat the condmon or disorder, '

The present compositions can be used in combination thmaples with oploxds

“and other analgesics, including narcotic analgeslcs Mu receptor antagonists, Kappa

receptor antagonists, non-narcotic (i.e. nopnaddmtxve) analgesxcs_, monoamine uptake
inhibitors, adenosine regulating agents, cannabinoid derivatives, Substance P

antagonists, neurokinin-1 receptor antagonists and sodium channel blockers, among

others. Preferred combination therapies comprise use of a composition of the
invention with one or more compounds sqlected from aceclofenac, acemetacin,
e-acetamidocaproic acid, acetaminophen, acetaminosalol, acetanilide, acetylsaticylic
acid (aspirin), S-adenosylmethionine, alcléfenac, alfentanil, allylprodine,
alminoprofen, aloxiprin, alphaprodine, aluminum bis(acetylsalicylate), amfenac,
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aminochlorthenoxazin, 3-amino-4-hydroxybutyric acid, 2-amino-4-picoline,
arpinopropylon, aminopyrine, amixetrine, émmonium salicyiate, ampiroxicam,
amtolmetin guacil, anileridiq;e, antipyrine, ‘antipyﬁne salicylate, antrafenine, apazone,
bendazac, benorylate, benoxaprofen, benzpiperylon, benzydamine, benzylmorphine,
bermoprofen, bezitramide, a-bisabolol, bromfenac, p-bromoacetanilide,
5-bromosalicylic acid acetate, bromosaligehin, bucetin, bucloxic acid, bucoloms,
bufexamac, bumadizon, buprenorphine, butacetin, butibufen, butophanol, calcium
acetylsalicylate, carbamazepine, carbipheﬁe, carprofen, carsalam, chlorobutanol,
chlorthenoxazin, choline salicylate, cinchdphen, cinmetacin, ciramadol, clidanac,
clometacin, clonitazene, clonixin, clopiraé clove, codeine, codeine methyl bromide,
codeine phosphate, codeine sulfate, cropropamide, crotethamide, desomorphine,
dexoxédrol, dextromoramide, dezocine, dfamproinide, diclofenac sodium,
difenamizole, difenpiramide, diflunisal, dfhydrocodeine, dihydrocodeinene enol
acetate, dihydromorphine, dihyglroxyalunﬁnmn acetylsalicyla;té, dimenoxadol,.
dimepheptanol, dimethylthiaﬁiﬁutene, dioxaphetyl butyrate, dipipanone, diprocetyl,
dipyrone, ditazol, droxicam, emorfazone, énfcnamic acid, epirizole, eptazocine,
etersalate, sthenzamide, ethoheptazine, ethoxazene, ethylmethylthiambutene,
ethylmorphine, etodolac, etofenamate, etohitazene, eugendl, felbinac, fenbufen,
fenclozic acid, fendosal, fenoprofen, fentanyl, fentiazac, fepradinol, feprazone,
floctafenine, flufenamic acid, ﬂunoxaprofén, fluoresone, flupirtine, fluproquazone,
flurbiprofen, fosfosal; gentisic acid, glafenine, glucametacin, glycol salicylate,
guaiazulene, hydrocodone, hydromorphone, hydroxypethidine, ibufenac, ibuprofen,
ibuproxam, imidazole salicylate, indomethacin, indoprofen, isofezolac, isoladol,
immcMone, isonixin, isoxepac, isoxica;n, ketobemidone, ketoprofen, ketorolac,
p-lactophenetide, lefetamine, levorphanoll lofentanil, lonazolac, lornoxicaimn,
loxoprofen, lysine acetylsalioylate, magnesium acetylsalicylate, meclofenamic acid,
mefenamic acid, meperidine, meptazinol, jmesalamine, metazocine, methadone
hydrochloride, -methotrimeprazine, metiazinic acid, metofoline, metopon,
mofebutazone, mofezolac, morazone, morphine, morphine hydrochloride, morphine
sulfate, morpholine salicylate, myrophine, nabumetone, nalbuphine, 1-naphthyl
salicylate, naproxen, narceine, nefopam, nicomorphine, nifenazone, niflumic acid,
nimesulide, 5"-nitro-2'-propoxyacetanilide, norlevorphanol, normethadone,
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normorphine, norpmmone, olsalagine, opium; oxageprol, oxametacine, oxaprozin,
oxycodone, oxymorphone, oxypmbwamne papaveretum, paranyline, parsalmide,
péntazocine, perisoxal, phenacetin, phenaﬁoxonc, phenazocine, phenazopyridine ! :
hydrochloride, phenocoll, phenoperidine, phenopyrazone, phenyl acetylsalicylate, g
5 phenylbutazone, phenyl salicylate, phenyremidol, piketoprofen, piminodine, \
pipebuzone, piperylone, piprofen, pirazolac, pititramide, piroxicatn, pranoprofen,
| ‘proglumetacin, proheptazine, promedol, propacetamol, propiram, ;ﬁropoxyphcne, ,
propyphenazone, proquazone, protizinic acid, ramifenazone, remifentanil, rimazolium
,!  metilsulfate, salacetamide, salicin, salicylamide, salicylamide o-acetic acid, |
, 10 - salicylsulfuric acid, salsaltc,salvérine, simetride, sodium salicylate, sufentanil,
 sulfasalazine, sulindac, superoxide dismutase, suprofen, suxibuzone, talniflumate,
temdap, tenoxicam, terofenamate; tetmndmne, ﬂlmzohnobutamne. tiaprofenic acid, o
tiaramide, tilidine, tinoridine, tolfenamic acxd, tolmetin, trmmdol tmpesm, viminol,
- xenbucin, ximoprofen, zaltoprofen and zomepmc (see ,_qm,g, 12th
15 . Edition, Therapeutic Category and Bmlogucal Activity Index, ed. S. Budavari (1996), _ _
pp Ther-2 to Ther-3 and Ther-12 (Analgeslc (Dental), Analgesic (Narcotic), ‘ | ;
Analgesic (Non-narcotic), Anti-inflammatory (Nonsteroidal)). ~ - S
Particularly preferred combination therapies comprise use ofa composition of S
. the invention with an opioid compound, more particularly where the opioid compound ': I
20 is codeine, meperidine, morphine or a derivative thereof. | .
. A celecoxib composmon of the invention can also be administered in

combination with a second selective COX-Z mlubltory drug, for example valdecoxib,

rofecoxib, ete. :

3 The compound to be adnumstered in combination with celacoxxb can be _ ‘ _

25 formulated separately from the celecoxib orco-formulated with the celecoxib ini a O

: camposmon of the invention. Where celecox:b is co-formulated wath a second drug,
for example an opioid drug, the second drug can be formulated in. mmedxatc»—rclease,
rapid-onset, sustained-release or dml»release form.

; : EXAMPLES
‘ .30 The following examples illustrate aspects of the present invention but are not __
| “to be construed as limitations. o o

! ‘ "

_ %
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Example 1

A celecoxib drug substance C1 and celecoxib-polymer composites C3 and C4
were prepared by the following spray drying process. Celecoxib in erysialline form (a
celecoxib drug substance C2 of prior art) was added to a solvent, with stirring at 2
temperature of 70-75°C, to prepare solutions S1, 83 and 84 having the composition
shown in Table 1,. Solutions S1 and S4 Were prepared in 95% ethanol. Solution §3
was prepared in 70% isopropanol.

Table 1. Composition (mg/ijnl) of selutions S1, S3 and 84,

Componeni Si 83 54
Celecoxib 30 100 30
HPMC - 50 R

Povidone - - 15

Fach of solutions S1, 83 and S4 was spray dried individually at room
temperature using a Yamato GB-21 spray dryer to form powders C1, C3 and C4,
respectively, under the following conditiohs: {a) liquid flow rate of 10 m¥/min; (b)
inlet air temperature of 115°C; (c) outlet air temperature of 75°C, and (d) drying
airflow of 3.75 TMF. Powdars‘C.‘s and C4 are celecoxib-polwner composites of the
invention, each comprising 67% celecoxib and 33% polymer.

Example 2 :

A celecoxib drug substance C10 was prepared by the following meli/quench
cool process.

Approximately 5 g of crystalline celecoxib (the prior art celecoxib drug
substance C2) was weighed into a metal foil tray and placed in an oven at 180°C for 5
minutes to melt the celecoxib. This was then quench cooled by floating the foil tray
containing the melted celecoxib on liquid i:nilmgen, resulting in the formation of
celecoxib drug substance C10 of the present invention. This drug substance could be
gently ground by mortar and pestle to produce a celecoxib drug substance powder.

Example 3 ;
Powder X-ray diffraction (PXRD) analysis Was used to determine the relative

!

crystalline and amorphous celecoxib content of celecoxib drug substance C1 and
celecoxib-polymer composites C3 and C4; as prepared in Example 1, by comparison

with crystallme celecoxib drug substance C2 Data were collected using a Scintag
27
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Advanced anﬂacnon Systeni: opmmg under Emmag DMS/NT mfcwarc This
system uses a peltier cooled solid state detéctor anda copper X-ray source maintained
at 45 kV and 40 mA to provide CuKo, emission at 15406 A. The beam aperture was
| controlled using tube divergence and anti-scatter slits of 2 and 4 mm respectively,
while the detector anti-scatter and receiving slits were set at 0.5 and 0.3 mm
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respectively. Data were collected from 2° to 35° two-theta (26)“055113 a scan step of
0.03°/point and a one second/point integration time. The samples were prepared using |
Scintag round top-loading stainless steel sample cups, and were fitted with 12 mm
diameter aluminum inserts to accommodate small sample volumes,

The results of the PXRD analyses are shown as bands in Figs. 1-3. The

' appem'ance of larger, spiked peaks on a band mdmaies crystallxmtywhereas

compressed peaks are indicative of amorphous material, _

Fig. 1 shows that celecoxib alone (thh no polymer) spray. dned from an
ethanol solunon (C1) produced a strong crystalline signal similar to-that of a
crystalline celecoxib control (C2): Ifthere is an amorphous component in celecoxib
drug substance C1 it is a minor component.

Fig. 2 shows that when celecoxib was spray dried with HPMC (2:1 ratio by
wexght), the resulting celecoxib-polymer oomposxtc C3 was mxtully (at time T1) non-
crystalline, i. e, the celecoxib in this composxte was substanhally phase pure
amofphous celecoxlb When analysis was' conducted on a sample that had been stored
fortwo weeks at 40°C and 75% relative hmmdxty (at time T2), some recrystallization -
hiad occurred, as indicated by presence of crystalline peaks. o

Flg 3 shows that when celecoxlb was spray dried with povidone (2:1 ratio by
weight) th_e resulting celecomb-polymer cqmposxte C4 was initially (at time T1) non-
¢ry3ta1hne, Le., the celecoxib in this Wite was gubétanﬁally phase pure
éinorphous celecoxib. When analysis was conducted on a sample that had been stored
for two weeks at 40°C and 75% relative humidity (at time T2), essentiaily no
rectystallization had occurred, as indicated by absence of crystalling peaks.

Example 4 -
Differential scanning calorimetry (DSC) was used to determine relative
crystalline and amorphous celecoxib content of celecoxib drug substance C1 and

celecoxib-polymer composites C3 and C4 as prepared in Example 1. DSC was
28




10

15

20

25

30

WO 01/41536 ' PCT/USH0/30180

performed using a TA Instruments DSC 5920 differential scanning calorimeter with
parameters set as follows: (a) tcmperature range of 50-200°C; (b) heating'rate of
2°C/min, modulating + 0.5°C every 30 sec; (¢) samﬁie size of 3 mg; (d) hermetically
sealed alummum pans. | | |

Figs. 4-6 show DSC thennograms for t'he spray dried powders of Example I,

Fig. 4 displays a t.'hermogram for celecoxxb drug product C1, exhibiting a large
melting endotherm at 159.4°C (onset) w1th an arca of 96.42 J/g. No other transitions
are evident. The magnitude of the endoﬂiem: suggests that 2 substanﬁal portion of C1
was crystalline. Any amorphous celecoxi:b present in the sample was not detectabie
by this technique. | |

Fig. 5 displays a thermogram for celecox:b—polymer composite C3 (2:1
celecoxib:HPMC ratio). This material exhibits an apparent glass transition at 122.9°C
(onset), followed by a small melting endotherm at 150.1°C with an area of 4,379 J/g,

 The endotherm indicates that most of the celecoxib in C3 is amorphous, but that 2

small amount of crystalline celecoxib is present.

~ Fig. 6 displays a thermogram for celecoxib-polymer composite C4 (2:1
celecoxib:povidone ratio). This material exhibits an apparent glass transition at
111.4°C (onset). No other transitions are evident, indicating that the material is
substantially phase pure amozphous cclec;oxib. |

Example §
DSC was also used to determine relative crystalline and amorphous content of

celecoxib drug substance C10 prepared as in Example 2. DSC was performed using a
TA Instruments MDSC differential scanning calorimeter at a scan rate of 5°C/min.

A first significant thermal event wj'as observed at about 54°C, representing a
glass transition temperature indicative of iamoxphous celecoxib. An exothermic peak
observed at 100-105°C was consistent wnth a crystallization event and represents
conversion of amorphous celecoxib toa crystal]me state. As was shown by the
presence of a endothermic peak, the resul}mg crystalline celecoxib melted at about
165°C.

Example 6 RE
Tablets having the composition shown in Table 2 were prepared from
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ceélecoxib-polymer oompomie le’by mefollowmgpmcodure %@dinposite C4, sodium
lauryl sulfate and effervescent agents (citric acid and sodium ﬁc#bomte) were _
admixed and milled for 10 min in a McCrone mill to form a powder mixture. The
powder mixture was ground together with lactose, microcrystalline celiulose and

] sodium starch glycolate using a mortar and pestle to form a ground powder mixture.
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The ground powder mixture was then conipressed using a Catver press to form
tablets, which are illustrative of a phannacedtical composition of the invention.

- Table 2. Composition of tablets prepared from celecoxib-polymer composite C4

Component Amount/tablet {me) |
Composite C4 ' 300
1 Sodium lauryl sulfate _ 3

Citric acid 15.9
Sodium bicarbonate 25.2
Lactose 50
Microcrystalline cellulose 57
Sodium starch glycolate a8 .

.| Total L 499

Example 7 :

Tablets prepared as described in Example 6 were compared with a crystalline
celecoxib capsule in an in vivo bioavailability assay in dogs. In a crossover design,
each of six beagle dogs received a 200 mg dose of celecoxib in the form of the tablet
composition of Example 6, and then after a washout period, the dogs each received a
200 mg dose of celecoxib in the form of a commercial Celebrex® 200 mg capsule,
which contains celecoxib entirely in crystalline form. Blood plasma was collected
pre-dose and at 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 5, 8 and 24 hours post-dose. Celecoxib
concentrations in plasma were measured using liquid chromatography/mass
spectrometry. Cmax, Trmax ad AUC (area under the curve, a measure of total
bioavailability) were calculated from the data in accordance with standard procedure
in the art. Mean results for aill dogs are shown in Table 3.

The tablet of Example 6 prepared from amorphous celecoxib exhibited a
significantly greater Cpex (maximum blood plasma concentratian), a comparable Trax,
and a significantly greater AUC than the capsule formulated from crystalline
celecoxib. As a measure of relative onset time, the time taken for the tablet of the

invention to reach a plasma concentration equal to the Crax of the crystalline
' 30
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