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FORMULARIO UNICO DE OPOSICION
V) OPOSICION A
B Patente de Invencion 0 Marca Colectiva.
Kl Patente de Modeio de Utilkdad I3 Maica de Certificacion
I3 Diseno Industrial [J Lema Comercial

Bl Esquema de Trazado para Ciroufios Integrados.
£} Marcas de Productos o Serviclos.

Numero del expediente _05-007005
{ Solictante _GLAXO GROUP LIMITED

SOLICITUD

PUBLICADA  Apoderado _CARLOS R. OLARTE.

Titulo de la nueva creacidn o denommnacion del signo SHORMULACIONDE __
LAMOTRIGINA DE lgCION PROLONGADA Y USO DE LA MISMA PARA SU PREPARACION"

Gacela.
| _@ OPOSICION PRESENTADA POR
Nomxe procaPs 5.4 IDENTIFICACION
SOLICITANTE Direccion
CALLE 80 No. 78b-201 cC D NIT E
Nacionahdad o Domiciio COLOMBIA
Lugar de Consttuclon BARRANQUILLA | CE L o L
- Cual
Telétono 371 99 00 Fax 3730818 890 106 SZT
E-mail Numero
Nombre | AURA CATALINA SILVA IDENTIFICACION
BARRERA cc Kl o O
REPRESENTANTE | Direccion CARRERA 13 #119-95
O APODERADO OFICINA 104 ce [ ow [
Telofono  (571)2131213Fax  (571) 6121979 Cud
E-mai
negocios@optimum-co com Numero 22455803 7147399
(3 FUNDAMENTOS DE LA OPOSICION
Art.14, 16, 18, 20 y 30 de la Decisién 486 de Ia CAN
Causal No cumple con los requisitos de patentabilidad
* Signo oposior
Justiticaclon

La presente solicitud no cumple con los reguisitos d¢ pstentabilidad dado gue lo
revelado, ya se encontraba en el estado de In técnica o es posible dertvario de la

, muma tal y como se demostrand en el capitulo “Fundamento de Hechos”

2000-F04

|
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® Comprobante de pagoNo Fecha J

® anexos

Comprobante de pago de la lasa

Poderes si luere el caso

Pruebas de los fundamentos de la oposicion

Documentos que acrediten el leghimo interés, 1 fuere el caso

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

NOMBRE. LAURA CATALINA SILVA BARRERA

L Instnicciones para el diigencamsento del presente formulano, ver reverso de esta pagmna
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Optimum e Cadustial y Comercio Bxeror
Sciiora Jefe,
DIVISION DE NUEVAS CREACIONES
Superintendencia de Industria y Comercio
E S D
Referencia 1 Expediente N® 05 007.005
Asunto + Oposicién a la solicitud de patente de Invencién ttulada
“FORMULACION DE LAMOTRIGINA DE LIBERACION
PROLONGADA Y USO DE LA MISMA PARA SU
PREPARACION” /
Solicitante + GLAXO GROUP LIMITED - -
Opositora 'PROCAPSSA, _ R . ~ T~
" : =" \\
A
Publicada e}h’é/;et’, d'é/l;?ropnednd Industrial \\‘\\

Ne Sﬁ}dﬂ/ 29 ds Septiembre de 2006

v
4). L/lun Catalina Sy Barrers, abogada con tarjeta profestonal N° 147399 del '

cona’éjo supenor dy’la judicatura, en m1 condicidn de apoderada de la sociedad If '
P/I'?OCAPS S.A. cénformada bnjo las leyes de 1a Reptiblica de Colombia y domiuliada //
/ cn la ciudad de Barranquilla, Colombia, atentamente manifiesto que estando dentro'/
dul térmuno de ley y por orden expresa de mu representada, presento oposicion” a’la /
conesién del registro de la patente de Invencién awlada “FORMULACION DE
LAMOTRIGINA DE LIBERACION PROLONGADA Y USO DE A MISMA
\\PARA SU PREPARACION” sohcitada por GLAXO GROUP LIMITED, y pdo a

sted declarar fundada esta oposicion y cn oonsecucgc:a’rféréeglstro de la parente
-

salidtada -
- /
S — -
- Nucewa Direccidn Catastro: Cagrers-13 Ne 11995 OF 104 Tel (571)213 1213 - 62050 21 -

Fax (571)6 1219 79
E-mall negoclos@optimum-co.com  www optimum-co.com
Bogoni Calombis
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- Derecho de la Competencia, Propledad
Optl mum Industrial y Comerclo Exterior

1 INTERES PARA ACTUAR

Conforme a lo dispuesto en el articulo 42 de In Decimén 486 de 2000 de Ia
CAN, estando dentro del término estipulado por la ley, manifiesto el legibmo interés
de nuestra rcpresentada para oponerse al registro de la parente de la referenua,
atendiendo a que la solicitud pretendida no cumple con los requisitos dispuestos en la
ley como se amlizard mss adelante y de ser concedida afectarfa directamente la/
comercializacion de algyhos productos de mi representada, que pueden contener en
particular Lamotrigina Por lo tanto, solicito respetucsamente a ese Despacho se sirva
tencr cn cuent la presente oposicién i&n}_‘_o d{l‘ trédnute adminstrativo que se-ﬂj_‘\rne.en
esta Superintendencia P - ’: - - \\
-~ ~
el // '\\"\

\

S

/ FU/I:TDAMENTOS DE HECHOS :
// V4
.r/ /
2 1La solicitud objeto de la presente fue presentada el 28 de enero de 2005, /
/
rewindicando  priondad bajo las soliciudes GBO2174936 del 29.07-2002,
GB0217492 8 del 2907 2002, y, GB0313801 3 del 13-06-2003 y fue publica /e/n
Colombua, ¢n la Giceta de 1a Propiedad Industrial N° 568 del 29 de S:Buf/mbre de
| 2006, pigina 389, Ne publicacidn 405, cuya publicacién lntern.lclonafl,cérrreaponde
\ s
a lh WO2004/012741 del 1202-2004 e /

L _
\ ~. . _/;/

-
™~ Nueva Direvcion Carastro- Carrera 13 N"'I’IMS Of 104Tel (571)2131213-6205021 -
~ . Fax (571)6 1219 79

E-mail negoaos@optimum-co.com  www.optimum-co.com
Bogotd Colombia
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- Derecho de la Competencia, Propledad
Optl mum Industrial y Comercio Exterfor

2 2 La solicitud colombiana 05 007.005 objeto de la presente oposicién, se refiere a
una formulaclén de lamomgina o de uno de sus dervados farmacéuticamente
accptables caracterizada porque es una formulacién de liberacién prolongada,
donde sustanciaimente toda la lamotngma o uno de sus denvados
farmacéuticamente aceptables se libera de la formulacién 2 a 20 horas después de Ia
adminstracion al paciente, donde tiene un perfil de disolucién in vitro en el que
40 a 65% de la lamotngina se disuelve en 3 a 8 horas, donde tene un perfil de
disolucién 1n vitro i1gual o sustancialmente similar al de una cualquiera de las
Figuras 3, 4 6 5, donde nene un perfil de disolucién in vitro en el que el valor del
drea bajo la curva estd entre 80% y 125% del de una cualquiera de las Figuras 3, 4 6
5, donde la formulacién de liberacion prolongada de lamotmigina_o de uno de sus
derivados farmacéuticamente aceptables mmblen esti™ caracterizmdda™ mm\h
hiberacién de la lamgtrggma ,clc/,uno de sus denvadou farmaoéuucamentk
aceptbles hay g,mm dos’fases, en las que la veloadad de liberaci6n de la
primera fs}nﬁ(d/fegme de la veloaidad de liberacion de la seg:um'l; fase

e .
2 37De otry-farte cl articulo 14 de la Decision 486 de la CAN consagra lo siguiente
“L/m[nhunuemhmomninpammpamh;:mnaana;mndepmductoo

/pmcedmuenw,enmdmlwmmpmdelawcmbﬁa,smmqmmunmIrnganmwl /

inventivo y sean susceptibles de aplicacién industnal” Asi las cosas, las invenciones /
objeto dc patente deben ser nuevas y tener nivel inventovo Bien, pues antes de 7
fecha de priondad de esta solicitud se encuentran los siguientes documentos”gfie
afectan la novedad de la presente solicitud /

Ve
o Dl WO9714415, 1997-04-24

o D2 WO9B47491, 19981029 e
-

o™-D3 US6406716 2002-06-18 /

-~ N\lem!anﬂmngl-l3N‘ll”5 Of 104 Tel{5T1)2131213-6205021 -
o - - - Fex (571)6 1219 79
E-mail negoclos@optimum-co.com  wwaw optimunx-co.com
Bogonl Colombia

-
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2 4 Ahora bien, el documento D1, particularmente en el resumen y en la pagina 2,

lineas 11 a 15 y remindicaciones, se refiere a una composicidn farmacéutica para la
administracién de un antagonista receptor NMDA a un humano o animal donde la
composicidn incluye un antagonista receptor NMDA de liberacién inmediata en
asociacion con un antagonsta de recepror NMDA de liberacion controlada Segin
In descripuén del documenw DI, a formulacidn estd referida a antagonustas
receptores NMDA indicados para ser eficaces en ¢l tratamiento de enfermedades
ralis como Huntington, escleross lateral amiotrofica (ALS), la cnfermedad de
Alzhaimer, Ia esquizofrenia, enfermedades MOONEUTONAs Y desordenes CNS entre

otrag Asl las cosas, segin se evidem:m cn\cle documento DI, la lamotrlgl;;;buedc

formularse en forma de llbera‘c'ldn conuolada y formulada para el tratamiento de\\

M\

desordenes DNS A4l las cosas;‘es claro que este documento DI, revela una misma
propuesta,-como solucién que incluye un antagonista de recepror NMDA de

Ilymudn controlada para el ratamiento de desordenes DNS Por lo tanto, a los

/\jas de/ este documento D1, la presente solicitud no es novedosa

/

rd
/

2 5 Por su parte, el documento D2, paricularmente en el resumen, pAgina 9, linea 15y

rewvindicaciones, especialmente la rewvindicacidn 29, revela una composicidn /

farmacéunca de liberaci6n controlada comprendiendo (a) al menos lamortrigina, (b)/
un primer componente inteligente olimero, y, {c) un segundo mmponen/ de
polimero inteligente Por lo tanto, este documento mmbién revela como )olucu’m
una womposicion farmacéutica que comprende de liberacion céntfolada que
mcluye lamotngina Segtin se evidencia en este documento an;gn r, el problema a
ser resuclto fue solucionado con las formulaciones especificadas, especialmente
para 11 lamotngina La solucién u}lgeﬂdi/g,ll’{mnte solicitud objero de
- - - - —
mmmmwammcxpntnﬁuus Of 104 Tel (57102131213 -6205021 -
) Fax (57161219 19

Eqnail negocios@optimum-co com  wwar optimum-co.com
Bogord Colombia
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- Derecho de la Competencia, Propledad
optlmum Industrlal y Comercio Exterlor

oposicion, comprende el uso lamotngina en mbletas mixtas recubieras o
recubiertas por capas de difusion de liberacidn prolongada, pero dichas soluciones
no son diferentes a las formulaciones que incluyen lamotngina referenciadas en el
documento D2 Por lo tmanto, estc documento objeto de oposicién a la luz del

documento D2, carece de novedad

2 6 El documento D3 segin el tesumen y sus relvindicaciones, especlalmente las
JAusulas 3 y 4, revela el wo de la lamorrigina dentro de una formulacion de
liberacidn controlada para el tratamiento del alivio del dolor neuropdtice Por lo

tanto, este documento objeto de oposicién a la luz del documento D3, carece de
novedad

- o - -

o~ N TTTOT TS
M\ \
2 7 En consecuencia y de ﬂe,rdo‘fysmm anteriormente, se |del'wa que la sohcitud,

colombiana 05 Q07 005 no.puede pretender un monopohio por patente toda vez
que lo quefprenensl,e cumple con el requisito mais Importante para su protecuién \\
c/.yo es ¢l defovedad

/

/& Qgc por consiguiente, respecto a la solicitud pretendida se tiene que !

4
4 4

281 CARECE DE NOVEDAD Segun la decision 486 de la Comunidad Andina de /’/l

Naciones, Artculo 16 “Una mvencién se considerard nueva cuando no }7//
comprendida en el estado de la técrica. E1 estado de la toruca comprendend todo, I, que
haya sudo accesble al publico por una descnpasn escnta oral,//l lizacién,
comercializacin o cualquier otro medio antes de la fecha de p:mngc:jjz,dc la sobarud
de patente o, en su caso, de la priondad reconocda.” A la/fechi de priondad, 29 de
\ julio de 2002, ya era conocido, pues como | se-demodirs, era parte del arwe
\“ar!_tcrlor con base en el document D17 15:2/?,03, una formulacién que Incluye

-
— e - - —

-

T~ Nueva Direrckon Cavuscror Casgers L3R 11995 OFf 104 Tel (5702 (31213 -6 2050 21 -
- - - - Fax (571)6 1219 79

C-mall. negocoy@oprimumco.com  Www DPhMUM-CO.C0m
Bogott Colombia
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un antagonista de receptor NMDA ml como lamotrigma de lhiberacion
controlada para el tratamiento de desordenes DNS, sobre el cual busca

protecuién en el capitulo revindicatonio

29 Dado lo antenior, es posible deducir que la solicitud y lo remndicado no es
objeto de patcntabilidad pues es contrario a lo que dicta la Decision 486 de la
Comunidad Andina de Naciones, Articulo 14 “Los Pafses Miembros otorgardn

patentes para las invenciones, sean de producto o de procedimiento, en todos las campas de la
tecnologia, siempre que sean nuevas, tengan mvel inventivo y sean susceptibles de aphicacion
indusmal” La solicitud pretendida no cumple con el requsito de novedad
necesario para su patentabilidad

\ \

_ 0 - -= -
/' \ \

210 Por todo lo anterior, atentaTe /tB—lOll(:lto a usted que se smra declarar fundada~
ln presente oposcion /yncgar el registro Patente de invencién denormunada \
“FORMUMCION DE LAMOTRIGINA DE LIBERACION PROLONGADA  \\
;USO DE IA MISMA PARA SU PREPARACION™ solu:ltnda por GLAXO '

GROUP LIMITED, solxatud Colombiana que aparecid publlcada en la Gaceta de
la Propiedad Industrial N® 568 !

’; . 3. PRUEBAS //

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

como prueba en este asunto los siguentes / yd
d

N «*~DL WO9714415, 1997-0424 .
‘\\ — - -
Nueva Direccion Catastro: Carrera 13N" 11995 Of 104 Tel (571)2131213-62050121 -
Fax. (571)6 12 19 79
E-mall. negoclos@optimum-co.com  www optimum-co.com
Bogord Colomblia
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D2 WO9847491, 1998-10-29
» D3 Ub6406716, 200206-18

4 FUNDAMENTO DE DERECHO
Fundamento esta obscrvacidn en las normas legales siguientes

41  Numeral 1 del articulo 586 del Cédigo de Comercio

-

42  Ardculo 42 de la Decision 486 Ei/e, la Comisién 8eTAcuerdo de Cart-ngc.nn?\\ .

r/ /’ - \

’

43  Enlas demis normas concordantes

\‘\
e / .

//

L ANEXOS
/ / ’
’ /
/ Para los Lfectos correspondientes anexo al presente esurito los siguientes documentos
s /
' o DI WO9714415, 1997.04-24 4

e D2 WO9847491, 1998-10-29
e D3 US64061716, 2002-06-18

\ T
‘\ \ ”/ -~
\ . - /
\ — _ - - - Fa
~ -
T~a Nusn D‘lrmdﬁnClmrro Cnpem-l!N' .‘-19-95 Of 104 Tel (5T12131213-6205011 -

P (571)6 1219 79
l-.-nml negocios@optimum<co.com  www optimuns-co.com
Bogotd Colombin
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6. NOTIFICACIONES

Para efectos de nouficaciones que por disposicion del ardculo 50 del Decreto
01 de 1984 dcbe hacer su Despacho, informo que mu representada y la suscrita
reubiremos notificaciones en la Secretaria de su Despacho o en mus oficinas situadas

en la Trinsversal 13+ Ne 11995, Of 104 de esta ciudad de Bogot4

Sciior Superintendente,

&m%&&gfeb o~

~
Laura Catulina Silva Barrera \\
CC 52'455 803 de Bogoth -

< -~ N\
TP.A. 147399delCS dela)
7
e /
“ 7/
/ ’
yawi

/’ )
’ //,:

Nueva Direccidn Carastro- Carreca 13 Ne 1995 OF 104 Tel (571)213 12 13 -6 2050 21 -
- Fax. (571)6 1219 79
E-mail negoclos@optimum-co com  www ophmum-co.com

Bogoat Colombla
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PROCAPS

Yo, WALTER TANAKA TATEKAWA, mayor de edad y vedno la audad de Barranquilia
(Colombia), identificado como aparece al ple de mi firma, quien'¢h ¢! presente documento actia
en calidad de Representante Legal de la sodedad S.A. socledad legaimente constituida
y domidiiada en la dudad de Barranquilla (Colomblpy, por el presente documento otorgo a la
doctora LAURA CATALINA SILVA BARRERA, abogada en ejerddo, identificada como
aparece al ple de su firma, con tarjeta profesional No 147399, poder espedal, amplio y
sufidente, pamfonnularoposldonsuobsemdonsalasulldmddepatenteﬂo 05
007.005, tiulada “FORMULACION DE LAMOTRIGINA DE LIBERACION PROLONGADA
Y USO DE LA MISMA PARA SU PREPARACION” de GLAXO GROUP LIMITED, publicada
en la gaceta No 568 del 29 de Septiembre de 2006

Nuestro apoderado queda facultado, de manera expresa, para realizar todo tipo de actos
necesarios para lievar a cabo el trdmite de la oposicién, incluyendo, sin limitadén, preparar y
presentar solicihudes, hacer declaraciones, pagar tasas, contribuciones e iImpuestos, recabar los
thulos o cerificados Asimismo quedan autorizados para Impugnar administrativa y
judidaimente todo lo que fuere resueitc en e expediente a que se hace expresa referenda en
el presente poder, con todas las facultades generales y especificas que fuera requerido para
ella

De la misma menera, ademds de las facultades que le conflere la naturaleza del presente

mandato, se encuentran facultados para redbir, desisir, transigir, sustitulr, y reasumir o
presente poder, Incoar acciones, Interponer recursos y demds facultades conferidas por [a ley

Dado y Firmado en Baffanquilla (Colombia) a los 13 dlas del ms de Diclembre de 2006
i LR SO P PR TR €750 T o ¥
DILIGENCIA DE RECONOCIMIEN T

§ ATt JUAN EXROLE KO GO Sewr crnt .
wn:r:ummumnwn o T —— /ﬁ/
c.c. N° 16.251 923 de Paimira, ;. Lo el i

.h,a!

K]

Represanianis Lagal _M

el
\v_"-l

" s i
GeeascaaCENe_S 2- Y F2
A *?A’

- "-E'.."

Duclor’ @5 mesones ol erntenide dal presente docimante

Acepto:  Por seroierin v que n Suva iguid que o s inice aumct

LAURA CATALINA SILVA BARRERA
GG 52°455.803 de Bogoth
TPA 147399 dei CS.dela)

CALLE 80 No 78B-201 A.A. 50330 PB.X (575) 3530783 3780 oo T
BARRANQUILLA COLOMBIA NIT m1oo.527-5
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0E-08036472 024802 PROCAPS S A No 10823973

Barr. 111 2 NOoV,
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS

PROCAPS 8 A’ - oo cmemmem e
NIT 890 106 527-5

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

Que por Escritura Piblica No 1 190 del 22 de Julio de 1976,
ot rgada en la Notaria Tercera de Barranquilla, inscrito(as) en
esta Cimara de Comercio, el 28 de Julio de 1976 bajo el No 6 070
del libro respectivo, fue constituida la sociedad---------------------
limitada denominada T"PRODUCTORA DE CAPSULAS DE GELATINAS LIMITADA
"PROCAPS LIMITADA® -------——— o rr e mrrrce e m e m e c s —c— v rem==-

CERTIFICA

Que por Escritura Pidblica No 1 307 del 28 de Junio de 1979,
t rgada en la Notaria Tercera de Barranquilla, inscrito(as) en
esta Camara de Comercio, el 23 de Julio de 1979 bajo el No 10 039
del laibro respectivo, la sociedad antes mencionada---------------+=c-a-
ge transformo en socledad anonima bajo 1la denominacion social de
"PRODUCTORA DE CAPSULAS DE GELATINA S A " PROCAPS S A " ---------===-

CERTIFICA

Que por Escritura Piblica No 3 810 del 31 de Dic/bre de 1980,
otorgada en la Notaria Primera de Barranquilla, inscrito(as) en
esta Camara de Comercio, el 30 de Enero de 1981 bajo el No 12 705
del libro respectivo, la sociedad antes mencionada--------c--cccaaa_—-
se transformo en sociedad de responsabilidad limitada bajo al razon

social de "PRODUCTORA DE CAPSULAS DE GELATINA LIMITADA "PROCAPS LI -
MITADA" - --— === === memmmmmmmmmmmmmmeeesee—mme=—===

CERTIFICA

Que por Escritura Piblica No 3 755 del 10 de Nov/bre de 1983,
otorgada en 1la Notaria Unica de 8Soledad, inscrito(as) en esta
Camara de Comercio, el 22 de Nov/bre de 1983 bajo el No 17 922 del
libro respectivo, la sociedad antes mencionada-------~-------—---=~=--
se transformo en sociedad anonima bajo la denominacion social de
"PRODUCTORA DE CAPSULAS DE GELATINA S A "PROCAPS S A " --———-----=---

CERTIFICA

Que por Escritura Piiblica No 3 615 del 06 de Dic/bre de 1996,
torgada en la Notaria 2a de Barranquilla, inscrit (as) en esta

Cimara de Comercio, el 20 de Dic/bre de 1996 bajo el No 67 218 delJ

libro respectivo, la sociedad antes mencionada-------------——————~=wa-

gy par

khkkkdbdkddd C ONTINTUA *thkkkktttd



CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE-
DOCUMENTOS

PROCAPS S A
NIT 890 106 527-5

D D e W S s e e e e e e e S D D S S M Em Em Em Em Em W W AW wm wh PN A A e

cambio de razon social, por la denominacion LABORATORIOS PROCAPS S A

—— S R ER ER ER R AR TR ST D D SR M e SR BN e e e e  mm mm o mw mw mw M MR MM Em R R EE EE S G S e e e s e e e e B WP R B M P RS me mw e Em Em Em Em

CERTIFICA

Que por Escritura Piblica No
torgada en la Notaria 2a

Caimara de Comercio,

cambai

de Barrangquilla,
el 23 de Enero de 1997 bajo el No 67 704 del
libro respectivo, la sociedad antes mencionada
de razon social, por la denominacion PROCAPS S A

3 775 del 18 de Dic/bre de 1996,
inscrito(as) en esta

CERTIPFICA

Que dicha socliedad ha sido reformada por las siguientes escrituras
y/0o documentos privados

Numero aaaa/mm/dd Notaria No Insc o Reg aaaa/mm/dd
39 1979/01/18 Notaria 3a de Barranquilla 9 452 1979/01/24
992 1981/04/30 Notaria la de Barranquilla 13 112 1981/05/06
1 464 1982/08/27 Notaria Unica de Soledad 15 533 1982/09/08
2 744 1983/08/18 Notaria Unica de Boledad 17 416 1983/08/26
3 826 1984/07/16 Notaria Unica de Soledad 19 554 1984/07/27
3 B35 1985/08/26 Notaria Unica de Soledad 22 230 1985/09/04
2 260 1986/09/10 Notaria Unica de Soledad 24 995 1986/09/15
1 849 1989/07/11 Notaria 2a de Barranquilla 33 909 1989/07/13
444 1990/02/21 Notarla 2a de Barranquilla 36 101 1990/03/16
3 090 1991/12/17 Notaria 2a de Barranquilla 43 993 1992/01/28
269 1993/02/01 Notaria 2a de Barranquilla 48 428 1993/02/16
2 342 1993/07/28 Notaria 2a de Barranquilla 50 582 1993/08/10
3 652 1993/11/09 Notaria 2a de Barranquilla 51 798 1993/11/22
3 615 1996/12/06 Notaria 2a de Barranquilla 67 218 1996/12/20
89 1997/01/16 Notaria 2a de Barranquilla 67 704 1997/01/23
2 070 1997/07/17 Notaria 2a de Barranguilla 70 627 1997/07/31
2 281 1997/08/04 Notaria 2a de Barranquilla 70 813 1997/08/14
765 1999/04/22 Notaria 3a de Barranquilla 80 628 1999/04/23
459 2001/02/21 Notaria 2a de Barrangquilla 91 502 2001/02/23
2 608 2001/10/05 Notaria 2a de Barranquilla 95 771 2001/11/08
1 730 2004/07/29 Notaria 2 de Barranguilla 112 999 2004/08/26
416 2005/03/03 Notarla 2 de Barranquilla 116 364 2005/03/10
1 613 2005/07/28 Notaria 2 de Barranquilla 119 322 2005/08/18
CERTIFICA

Que de acuerdo con la(s) escritura(s) arriba citada(s), la sociedad
se rige por las siguientes disposiciones
DENOMINACION O RAZON SOCIAL

PROCAPS S A

SIGLA PROCAPS
DOMICILIO PRINCIPAL Barranquilla
NIT No 890 106 527-5

MATRICULA MERCANTIL 24 802

CERTIFICHSA
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Direccion para notificaciones judiciales
CL 80 No 78 B - 201
De la ciudad de Barranquilla

CERTIFICA

DURACION El término de duracidén de la socledad se f1]6 hasta el
18 de Agosto de 2073

CERTIFICA

OBJETO SOCIAL El objeto principal de la sociedad sera a)-La fabrai-
cacy n de capsulas Yy otros productos similares a partir de materia-
les tales como gelatinas u otros de distinta naturaleza, que puedan
ser utilizados como envases o recipientes de productos y sustancias
quimicas, farmaceuticas y cosmeticas, para uso y consumo humano y
veterinario, b)-La investigacion, desarrollo y fabricacion de t da
clase de productos y sustancias quimicas, farmaceuticas y cosmeticas
para uso Yy consumo humano, animal y vegetal, c)-La compra y venta de
materias primas, insumos y productos intermedios necesarios para 1l 8
procesos de fabricacion de sustancias quimicas, farmaceuticas,alimen
ticias y cosmeticas, asi como la comercilalizacion interna y exterma
de 1 s productos terminados, d) La compra, venta, importaci n, ex-
portacion y distribucion de toda clase de elementos instru-
mentales y equipos medicos,quirurgicos,odontologicos,y hospitalari s
para la salud humana y animal e)La compra,venta,exportacion y dis-

distribucion de dulces, confites, galletas y todo tip de
gol sinas o0 alimentos para el consumo humano £) Actuar como re-
presentante o agente de personas naturales y juridicas, naci -
naci nales y extranjeras en la realizacion de operaciones tran-

sacci nes relacionadas con 1la industria farmaceutica y en especial
con cualquiera de 1las actividades descritas en 1los literales a),

b), c) d) y e) antes descritos, g) Prestar los servici s de ||
ases ria y consultoria en las areas administrativas, de mer-
cade , analisis clinico, asistencia tecnica, investigacion, costos y

produccion, exportaciones, importaciones, +ventas, relacionadas con
iguales © similares actividades a las que constituyen el objeto de
PROCAPS S A, asi como los de publicidad y promocion de product s
quimicos, cosmeticos y farmaceuticos para uso humano, animal in-
dustrial, h)-Adquirir, operar, administrar y explotar, a cualquier
titul , empresa o establecimientos dedicados a la investigacion, de-
sarrollo, fabricacion o comercializacion de productos quimicos, far-

maceutic s, hospitalari s c smeticos En desarroll de su objet
principal, 1la sociedad podra tomar interes social como acclonista, |]
soclo fundador de empresas que tengan igual o similar objeto, cam—||
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prar, vender, importar Yy exportar maquinarias, insumos y repuest s
requeridos para el desarrollo de sus actividades, tomar dinero en
prestamo, financiar y garantizar las operaciones comerciales que ce-
lebre con terceros relativas a su objeto, celebrar y ejecutar todo
tipo de actos y contratos necesarios para desarrollar sus operacio-
nes, girar, aceptar, otorgar y protestar todo tipo de titulos val -
res e instrumentos negociables, comprar, vender y constituir grava-
menes sobre bienes muebles e inmuebles, designar representantes o
apoderados en el pals y en el exterior y, en general, realizar cual-
quier acto o negocio que sea necesario 0 conveniente para el desa-
rrollo de s8u objeto social y para la mejor proteccion de sus intere-
ses corporativos o© la de sus socios La sociedad podra garantizar
el cumplimiento de obligaciones adquiridas por terceros o por sus
socl 8, para lo cual podra inclusive constituir gravamenes reales
sobre sus bienes de cualquier naturaleza ---------==-ccmceo———-

CERTIFICHSA

CAPITAL Nro Acciones Valor Accidn
Autorizado

Sewwrkkkud*2 000 000 Q00 w¥wdwwddkwddw? 000 000 *wwdddrwwwdddddds] 000
Suscrato

Grikkkdhkdd] 220 000 Q000 *wkdwdwwwdkww] 220 000 *¥ddewdikivrdddddrs] 000
Pagado

Grdkddwdddd] 220 000 Q000 wh*rrdwwrssss] 220 Q00 ddddkwddwdkddddrdr] Q00

CERTIFICHSA

ADMINISTRACION La direccion y administracion de la sociedad corres-
pondera a la Asamblea General de Accionistas, a la Junta Directiva,
al Presidente, al Vicepresidente y a un Gerente General Corresponde
a la Junta Directiva las siguientes funciones y atribuciones entre
tras Autoraizar cualquier acto o contrato cuya cuantia sea superi r
al equivalente en pesos Colombianos a doscientos cincuenta mil dola-
res de los Estados Unidos de America (US$250 000), liquidados a la
tasa de cambio representativa del mercado vigente el dia en que Be
surta la transacion Cuando se trate de operaciones en virtud de
las cuales la sociedad garantice obligaciones de terceros o de 1l s
socli 8, se requerira que la operacion sea aprobada con el voto de
por lo menos 2/3 partes de los integrantes de la Junta Directiva
La sociedad tendra un Presidente , quien ejercera la representa-
cion legal de la sociedad y tendra las siguientes atribu-
Ciones entre otras Ejecutar las decisiones de la Asamblea
General de Accionistas y de la Junta Directiva Ejercer la Represen-
taca n Legal de la sociedad en todos los actos y contratos que se
requieran para el desarrollo del objeto social, de conformidad ¢ n
lo previsto en las leyee Yy en los presentes estatutos Constituir
apoderados judiciales y extrajudiciales, recibir notificaciones,
absolver interrogatorios de parte, confesar obligaciones de 1la
sociedad, transigir, disistir y allanar a la sociedad en cualquier
asunto Jjudicial Aprobar y celebrar en nombre de la socieda t do
act 0 ¢ ntrato cuya cuantia sea 1igqual inferior al equivalente
en pesos colombilanos a doscientos cincuenta mil dolares de los
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Estados Unidos de america (US$250 000), liquidados a 1la tasa de
cambi repregsentativa 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,
de estos estatutos o de la Junta Directiva El Presidente tendra un
suplente, designado por 1la Junta Directiva, quien reemplazara al
Presidente en sus faltas temporales, absolutas o meramente acciden-
tales, con entidades facultades y sin que sea necesario para ell

acreditar la ausencia del principal La sociedad tendra un Vicepre-
gidente designado por la Junta Directiva, quien tambien ejercera la
representacion legal de la sociedad, pudiendo ejercerla conjunta

separadamente con el Presidente El vicepresidente tendra las
siguentes facultades entre otras Ejecutar dentro de su competencia
las decisiones de la Asamblea General de Accionistas, de la Junta
Directiva y del Presidente Ejercer 1la representacion legal de la
sociedad en todos los actos y contratos que se requieran para el
desarrollo del objeto soclal, de conformidad con lo previsto en las
leyes y en los presentes estatutos Constituir apoderados judiciales
y extrajudiciales, recibir notificaciones, absolver interrogatori s
de parte, confesar obligaciones de la sociedad, transigir, desistir
Yy allanar a la sociedad en cualquier asunto judicial Aprobar y
celebrar en nombre de la sociedad todo acto o contrato cuya cuantia
sea igual o inferior al equivalente en pesos colombianos a ciento
cincuenta mil dolares de los Estados Unidos de America (US$150 000),
liquidados a la tasa de cambilo representativa del mercado vigente
el dia en que se surta la aprobacion o celebracion del acto, siempre
que no Be trate de enajenar bienes inmuebles o cualquier otro activo
£ij de la sociedad, inclusive de naturaleza muebles, acci nes,
cu tas © partes de interes 1inversiones y todo tipo de derechos
de la 8sociedad, o de constituir gravamenes sobre cualquiera de 1 s
anteriores, facultades que radican exclusiva y privativamente en
cabeza del Presidente Las demas funciones que le corresponda como
Representante legal por disposicion de 1la ley, de estos estatut s |I
0 de la Junta Directiva El1 Vicepresidente tendra (1) suplente,
designado por 1la Junra Directiva, quien lo reemplazara conjunta o
separadamente en sgus faltas temporales, absolutas o© meramente |
accidentales, con 1identicas facultades y sin que sea necesario para
ell acreditar la ausencia del principal La sociedad tendra un (1)
Gerente General, con su respectivo Suplente, designados por la Junta
Directiva El Suplente reemplazara al Gerente General, en sus faltas
temporales, absolutas o meramente accidentales, quien junto con el
gerente general, llevaran la representacion legal de la sociedad,
c n identicas facultades, pudiendolas ejercer C njunta separada-
mente c n el Presidente y Vicepresidente, ¢ n identicas facultades |}
que el Gerente General y sin que sea necesarl para ell acreditar "

[ [T ™
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la ausencia del titular El Gerente General tendra las siguientes
facultades entre otras Ej]ercer la representacion legal de la socie-
dad, en todos los actos y contratos que se requieran para el desa-
rrollo del objeto social, de conformidad con 1lo previsto en las
leyes y en los presentes estatutoe Aprobar y celebrar en nombre de
la B cledad todo acto o contrato cuya cuantia sea igual o inferior
al equivalente en pesos Colombianos a Cincuenta Mil dolares de 1 s
Estadop Unidos de America (US$50 000), liquidados a la tasa de
cambl representativa del mercado vigente el dia en que se surta la
aprobacion o celebracion del acto, slempre que no se trate de enaje-
nar a cualguier titulo bienes inmuebles o cualquier otro activo fijo
de la sociedad, 1inclusive de naturaleza mueble, acciones, cuotas o
partes de interes, inversiones y todo tipo de derechos de la socie-
dad o de constituir gravamenes sobre cualquiera de las anteriores
facultadese que radican exclusiva Yy privativamente en cabeza del
Presidente @ ---------——--crrmmre e e

CERTIFICA

Que seqiin Acta No 116 del 27 de Junio de 1997 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad

PROCAPS B A ----rmmmeee e r e e — e e ==
cuya parte pertinente se 1inscribi6 en esta Cimara de Comercaio, el
15 de Agosto de 1997 bajo el No 70 838 del libro respectivo,
Yy sBegiin Acta No 127 del 22 de Marzo de 2000 correspondiente a
la Apamblea de Accionistas en Barrangquilla, de la sociedad

PROCAPS 8 A - R e e e e e e
cuya parte pertinente se 1nscribid en esta Cimara de Comercio, el
29 de Mayo de 2000 bajo el No 87 250 del libro respectivo, fueron
hechos 1los siguientes nombramientos

CLASE JUNTA DIRECTIVA

Principales
1 Minski Gontovnik Ruben CC wwidddd+7 463 982
2 Minski Gontovnik Meyer CC ¥odddds7 461 324
3 Minski Gontovnik Jose CC #+++sd+y 671 B34

Suplentes
1 Mingkil Zilberblum Elliot CC +«&d¥¥472 219 541
2 Minski Deaitel Daniel dhdhk kv h kb dddddd
3 Minski Sharon PA *+990 212 D82 BO05

CERTIFICA

Que seglin Acta No 116 del 27 de Junio de 1997 correspondiente a
la Asamblea de Accionistas en Barranguilla, de la sociedad PROCAPS
S A cuya parte pertinente se inscribid en esta Cimara de Comercio,
el 15 de Agosto de 1997 bajo el No 70 838 del libro respectivo,
fueron hechos los siguientes nombramientos

Cargo/Nombre Identificacién
Pregidente
Minski Gontovnik Ruben CC **2%ndt7 463 982

whhkdhdwk®¥® CONT I NU A dhdkddkidr




9

03-08036472 024802 PROCAPS S A No 10823976

Barranquilla, 28 de Nov/bre de 2006 Hr 09 58 04

cnmnﬂﬂ Dé ChRhEE Rk e Rk b b v bk kb kb kkd kb d kb k kbt dhds Pag 4
CAMARA D E COMERCTIO
‘:‘)'lN‘“‘(“"' DE BARRANQUILLA
D€ BRARRANOCUILLA i L1212 T2 22T T L R L T LR R R R )
CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS

PROCAPS § A —-—- - - mem e ma oo oo
NIT 890 106 527-5

Suplente del Presidente

Minski Minski Abraham CC **iikd**8§02 575
Vicepresidente

Minskili Gontovnik Meyer CC #*¥dkeds47 461 324
Suplente del vicepresidente

Minski Gontovnik Jose CC wwwwivk8 671 834

CERTIPFICA

Que sBegiin Acta No 11 del 01 de Febrero de 2001 correspondiente a
la Junta Directiva en Barranquilla, de 1la sociedad PROCAPS S A
cuya parte pertinente se inscribifé en esta Cimara de Comercio, el
12 de Febrero de 2001 bajJo el No 91 273 del libro respectivo,
fueron hechos los siguientes nombramientos

Cargo/Nombre Identificacién
Gerente General
Uribe Ochoa Guillermo Luils CC **¥**+70 073 754

CERTIFICA

Que segiin Acta No 406 del 02 de Sep/bre de 2004 correspondiente a
la Junta Directava en Barranquilla, de 1la sociedad PROCAPS S A
cuya parte pertinente se inscribid® en esta Cimara de Comercio, el
09 de Sep/bre de 2004 bajo el No 113 263 del libro respectivo,
fueron hechos los sigulientes nombramientos

Cargo/Nombre Identificacidn
Suplente del Gerente
Tanaka Walter CC w*¥ddd]§ 251 923

CERTIFICA

Que seglin Acta No 124 del 29 de Marzo de 1999 correspondiente a
la Asamblea de Accaionistas en Barranquilla, de la sociedad PROCAPS
S A cuya parte pertinente se anscribid en esta Cimara de Comerci ,
el 04 de Agosto de 1999 bajo el No 82 226 del libro respectivo,
fueron hechos los siguientes nombramientos

Cargo/Nombre Identificacién
Revisor Fiscal Ppal
Vargas Pertuz Ana Isabel CC #¥¥*¥¥32 6§96 645

CERTIFICA

Que segiin Acta No 127 del 22 de Marz de 2000 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad PROCAPS
S A cuya parte pertinente se inscribild en esta Cdmara de Comerci ,

whwhkdkdddd O O N T I N U A wivddbddww
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el 29 de Mayo de 2000 bajo el No 87 250 del libro respectivo,
fueron hechos los siguientes nombramientos

Cargo/Nombre Identificacién
Suplente del Revisor Fiscal
Lozada Villareal Milena CC **¥¥¥¥32 748 111

CERTIFICA

Que por escritura publica No 2 608 del 5 de Octubre del 2 001,0t r-
gada en la Notaria 2a de Barranquilla, inscrita en esta Camara de
Comercio el 8 de Noviembre del 2 001, bajo los Nos 95 771, 2 056,
2 057, 2 058, 2 059, 2 060, 2 061, 2 062 y 2 064 del libro respecti-
vo, 8se reforma totalmente el articulo 65, contenido en la escritura
publica No 3 705 de Noviembre 6 de 1 998, de la Notaria Segunda del
Circuito de Barranquilla, y se constituyen los siguientes Apoderados
Generales, quienes tendran las funciones que a continuacion
Be indican en razon de su cargo en la sBociedad 1 -Se con
fiere Poder Especial, Amplio y Suficiente a los senores WALTER
TANAKA TATEKAWA, C C No 16 251 923, WILIIAM ALBERTO BARROS CERRA,
cC No 8 715 941, para que cada uno en forma independiente en nom-
bre y representacion de PROCAPS S A , suscriba todas las declaraci -
nes traibutarias, aduaneras y cambiarias a que este obligada la so-
ciedad, asi como para que responda todo tipo de requerimiento o 8 -
licitudes de informacion de las autoridades tributarias, aduaneras o
cambiarias,en los ordenes Distrital, Departamental y Nacional 2 -Se
confiere Poder Especial,amplio y suficiente,a los siguientes seno-
res gque conforman el Grupo A y el Grupo B para que conjuntamente sus
criban contratos de suministros de mercancias y servicios con enti-
dades oficlales, hasta por la suma de US$800 000 oo (OCHOCIENTOS MIL
DOLARES DE LOS ESTADOS UNIDOS DE AMERICA), liquidados a la tasa re-
presentativa del mercado vigente en el dia que se realice la respec-
tiva transaccion GUPO A GUILLERMO LUIS URIBE OCHO C C No 70 073

754, LINO LAZALA SILVA VARGAS CC No 19 260 410, JAIRO MOLINA ME-
JIA CC No 8 706 380, CLAUDIA TANGARIFE CASTILIO CC No 41 660 -
293 BRUPO B WALTER TANAKA TATEKAWA C C No 16 251 923, HENRY CARO
DIAZ C C No 19 395 298, CARMEN ALICIA FLORRZ C C No 22 434 044,
CARMEN ALICIA HERRERA DIAZGRANADOS C C No 22 377 540 Para el ejer
cicio de estas facultades se requerira por lo menos la firma de uno
(1) de los apoderados especiales del Grupo A y uno de los apoderados
especiales del Grupo B, 3 -Se otorga Poder General, Amplio y Bufai-
ciente a 1la Doctora JOSEFINA MIELES BUELVAS CC No 33 138 497, a
la Doctora MARCELA CARVAJALINO PAGANO C C No 22 579 748, y al D c-
tor DANIEL MORENO VILLALBA, C C No 19 113 210, para que cada uno
representen a PROCAPS S A, ante todo tipo de autoridades adminis-
trativas y judiciales, en asuntos de naturaleza cambiaria y fiscal,
tales como Contestar e 1interponer demandas y requerimientos, com-
parecer en Juiclos,pedir la practica de pruebas,recibir notificacio-
nes, 1mterponer recursos Y ejercer acciones contencioso administrati-
vas Yy de tutela,transigir,conciliar,recibir en nombre de la sociedad
desistir, sustituir y reasumr este mandato Para la celebraci n
de cualquier acuerdo conciliatorio trangaccional, judicial o ex-
trajudicial, cualquiera que s8ea su cuantia,los Apoderados deberan
aportar la autorizaci n escrita del Representante Legal de la socie-
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dad Los Apoderados podran presentar solicitudes de devoluci n y/

compensacion de impuestos y recibir los pagos por devoluciones de
impuestos, firmar, notificarse y realizar todo acto necepario para
cumplir con el mandato encomendado ----------c---e-cmmmmmmmmm—e—--a-

CERTIFICA

Que 8sBegun documento privado de fecha 7 de junio de 2000, inscrit

en esta Camara de Comercio el 8 de junio de 2000, bajo el No 1 786
del libro respectivo, consta que RUBEN MINSKI GONTOVNIK, CC N

7 463 982 de Barranquilla, actuando como Presidente y Representante
Legal de la s8sociedad PROCAPS S A, confiere poder especial, amplio
y suficiente a KAREN FIGUEROA GARCIA, C C No 32 732 070 de Barran-
quilla, para que en su nombre y representacion de la sociedad sus-
criba todas declaraciones cambiarias a que este obligada PROCAPS
8A, en el giro normal de sus negocios y operaciones soclales --

CERTIFICSA

Que pegun Documento Privado del 13 de diciembre del 2 002, inscrit
en esta Camara de Comercio el 15 de enero del 2 003 bajo el No 2 290
del libro respectivo, el senor RUBEN MINSKI GONTOVNIK, C C No 7 463
982, en calidad de REPRESENTANTE LEGAL, y en condicion de PRESIDENTE
de PROCAPS S A, mediante el presente documento otorgo PODER ESPE-
CIAL al Sr MARI.ON TATIS PAREDES, C C No 72 176 874, para que en
representacion de PROCAPS 8 A , suscriba declaraciones, rep rtes y
cualquier tipo de documentos relacionados con tramites o registros
de Comercio Exterior ante el Ministerio de Comercio Exterl r y/o
cualquier entidad del Eptado que haga sus veces En consecuencia,
el Sr MARLON TATIS PAREDES, podra suscribir en representaci n de
PROCAPS B A declaraciones, reportes y cualquier tipo de documentos
relacionados con tramites o© registros de Comercio Exterior ante el
Ministerio de Comercio Exterlor y/o cualquier entidad del Estado |(§
que haga BUB VECEB --~-~~=r--=-=-e-c-ccecccc o e ———————m -

CERTIFICA

Que segun documento privado del 10 de noviembre del 2004, inscrit
en esta Camara de Comercio el 1 de diciembre del 2 004, bajo el No

2 753 del libro respectivo consta que RUBEN MINSNSKI GONTOVNIK, C C

7 463 982 de Barranquilla, actuando como Presidente y Representante
Legal de 1la sociedad PROCAPS § A, confiere poder especial, ampli
y suficiente a ANTONIO VARELA DIAZ, C C NOo 72 004 669 de Barran-
quilla, para que en nombre y representaci n de la sociedad firme ([}
las declaraciones cambiarias a gue este bligada PROCAPS S A , ajl
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suscribrir en el giro normal de sus negocios y operaciones s cla-
les Por lo anterior, el senor ANTONIO VARELA DIAZ, queda facultado
para firmar las declaraciones comabiarias y demas documentos rela-
cionados con las declaraciones, notificaciones, aportar y solicitar
las pruebas que sean necesarias, desistir en general a realizar todo
acto necesario de tal forma que pueda cumplir con el mandato dado -

CERTIFICA

Que segun documento privado del 22 de Febrero de 2005, inscrit en
esta Camara de Comercio el 28 de Marzo de 2 005, bajo el No 2 820
del 1libro respectivo, consta que WALTER TANAKA TATEKAWA C C 16 251-
923 de Palmira, quien actua como representante legal de la sociedad
PROCAPS S A, otorga Poder Especial, Amplio Yy Suficiente al senor
MARION TATIS PAREDES C C No 72 176 874, para que en representaci n
de PROCAPS S A , suscriba declaraciones aduaneras, reportes y cual-
quier tipo de documentos relacionados con los tramites o registros
de comercio exterior ante la direccion de impuestos y aduanas nacio-
nales y/o cualquier entidad que haga sus veces, y para gue responda
todo tipo de requerimientos y/o s8solicitudes de informacion de las
autoridades aduaneras en los ordenes distrital, departamental y na-
C10Nal -------r-eemmcme e cs e E e A e m s e s e~ e - - - -

CERTIFICA

Que por Escritura Publica No 1 613 del 28 de Junio del 2 005, tor-
gada en la Notaria Sequnda de Barranquilla, inscrita en esta Camara
de Comercio el 18 de agosto del 2 005 bajo el No 2 913 del libro
regpectivo, consta gque RUBEN MINSKI GONTOVNIK, C C No 7 463 928, en
su ¢ ndicion de Presidente y Representante Iegal de la sociedad
PROCAPS 8 A, confiere poder especial amplic y suficiente a l s
siguientes senores que conforman el Grupo A y el Grupo B, para que
conjuntamente suscriban contratos de suministro de mercancias y
servicios con entidades oficiales, hasta por la suma de OCHOCIENTOS
MIL DOLARES DE LOS ESTADOS DE AMERICA (US$800 000), liquidados a la
tasa representativa del mercado vigente en el dia que se realice la
respectiva transaccion GRUPO A MIRIAM RODRIGUEZ DIAZ, C C No

41 473 569 GRUPO B NELSON SUAREZ CHAVEZ, C C No 79 417 971 -----~-

CERTIFICA
Que en esta Camara de Comercio no aparecen inscrapciones posteriores
de documentog referentes a reforma, disolucién, liquidaciébn o
nombramientos de representantes legales de la expresada sociedad
CERTIFICA
Que pu Gltima Renovacidn fue el 29 de Marzo de 2006
Ia informacién sobre embargos de establecimiento se suministra en

Certificados de Matricula, la de contratos sujetos a registro, en
Certificados Especiales
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pharmnaceutical compoaitions
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compoaition administration the compasition
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Analgesic immedhate and controlled release pharmaceutical composnition

The present invention relates to pharmaceutical compositions and 18 particularly
concemned with phamaceutical composihons contaming N-methyl-D-aspartate
(NMDA) receptor antagonists and their use in the treatment of pain

The amino acid giutamats 18 an excitatory neurotransmitter that 13 an agonist at
many post-synaptic terminals of the central nervous system The glutamate
receptor complex i8 termed the NMDA receptor and 18 a potental target for
therapeutic drugs This receptor incorporates an 1on channel complex which Is
novel because it 1s gated by both dual hgand binding (giutamate and glycine) and
membrane voltage Because of the novel requirements for actvation, it 18
believed that the NMDA receptor complex piays only a minor role in routine
synaptic transmission However, the receptor complax may be achvated following
repetated afferent stimuh as occurs during trauma such surgery Repeated
stimul cause a temporal summation of C-fibre-mediated reaponses of dorsal hom
nociceptive neurones, this phenomenon, increased output to a constant input, 18
known as wand-up

Studies indicate that activation of the NMDA recsptor complex in the spmal dorsal
homn leads to increased apontaneous neural discharge, expanded receptive fiekds
and exaggerated responses to afferent input These neural mechanisms may be
expressed physically as hyperaigesia (increased pain sensaton) and allodynia
(pain ansing from a stmulus that is not normally painful)

Opiods, through their abidty to mhibt release of pnmary afferent
neurctransmitters or to mhibit intemeurons early in nociceptive pathways, initially
reduce or block C-fibre inputs to the desper doraal hom nociceptive neurones
However, as the penpheral stimulation continues, wind-up breaks through th
mput inhiblbon and the neurones start to respond Thus at moderate doses
opioids delay the onset of wind-up without inhibiting the process fself
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By contrast, NMDA receptor antagonists have no effect on the initial inputs to the
celis but dminsh or abohsh wind-up and convert the potentiated response to a
normal response

We have found that a particularly effectve composition for the administration of
an NMDA receptor antagomist to diminish or abohsh wind up 13 one providing both

immediate release of an NMDA receptor antagonist and controlied or sustained
releass of an NMDA receptor antagonst

NMDA antagonist receptors have also been mdicated to be effectve in the
treatment of Hunbngion's disease, amyofrophic lateral scleross (ALS), AIDS-
related dementa, Alzheimer's disease, schzophrenia, motoneurone diseases and
CNS and brain injuries resulting from a number of causes including stroke,
trauma and neurcsurgery

In accordance with one aspect of the present invenhon there 18 provided a
pharmaceutical compositon for the administration of an NMDA receptor
antagonist to a human or anmal subject, the composibon including an NMDA
receptor antagonist In an immediate release form in association with an NMDA
receptor antagonist in a controlled release form

The same NMDA receptor antagonist may be used in both the immediate and
controlled release forms or they may be differant NMDA receptor antagonists

The composrton of the invenbon s surtable for the treatment of chronic or acute
pain, for exampie to be adminmtered pre-operatively

Accordingly, the present invention further provides a method for the therapeutic or
prophylactic treatment of pain in a human or animal subject the method including
sdministenng to the subject, a composhion in accordance with the present
inventon The method of the invention may be used to treat chronic or acute pamn
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The compossttion of the invention may be used in the pre-emptive treatment of
pain

Preferably the NMDA receptor antagonst may be selected from a morphinan
such as dextromethorphan and dextrorphan, ketamine, amantadine, memantine,
elprodil, Henprodil, dizociipine, remacemide, lamotrigine, niuzole, aptiganel,
phencyclidine, flupirine, celfotel, felbamate, spermine, spermidine, levemopamil,
@ pharmaceutically acceptable salt or ester thereof, or a metabolic precursor of
any of the foregoing

The formulation may nclude sufficsent NMDA receptor antagonist to pronide from
about 1-5000 mg/day, typically 1-1000 mg/day and preferably about 100-800
mg/day of the active ingredient The composition includes an NMDA receptor
antagonist In an immediate release form In association with a NMDA receptor
antagonist in a controlled release form The compositon may inciude an amount
of NMDA receptor antagonist m the immediate release form of approximately 5%
to 80% of the total NMDA receptor antagonist, preferably 10% to 60% An
immediate release NMDA receptor antagoniat content of about 15% to 50% is
particularly preferred The controlled release form of the NMDA receptor
antagonist may constitute the remainder of the active ingredients

The composition of the inventon may be in a form suitable for oral or rectal
administration or for administration by transdermal, ntravenous, intramuscular
subcutaneous, intrathecal, epidural or intracerebroventricular means

The composition of the nvention may or may not be in a single dosage form
Preferably the compoaron 18 m a single dose form

The composition may be formulated as an oral dosage form such as a tablet,
capsule, a Wqud, powder, granule or suspension, an Injectable solution, a
supposstory, snplant or transdermal patch

o2
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Preferably the NMDA receptor antagonist is dextromethorphan (DM) or a

pharmaceutically acceptable salt thereof Preferably the dextromethorphan s m

the form of dextromsthorphan hydrobromide

The oral form of the pharmaceutical composiions of the nvention may be
selected from

1) iquids, for axample, suspensions, reconstitutabie powders. elixirs, oils,
solutions,or emulsions,

2) confectionery, for axample, chewing gums, lozengas or candy bars,

3) powders, for exampie, drug powder, prilled material, coated actves or
granulated materials,

4) - capsules, for example, soft gelatn, hard gelatin contaning, pellets,
powders, tablets, granulates, liquids, or combinations of these, said capsules may
or may not be coated,

5) tablets, for example, disintegrating, chewable effervescent, matnx, osmotic
pumps, prepared by multi-layenng, contain coated powders in tablets tablets in
tablets, peliets in tablets etc, saxd tablets may or may not be coated

The oral pharmaceutical compasibon of the inventan may be in the form of a
“taste-masked” or “taste-neutral” form

The method of manufacture, components and quanthes of components used,
depend on the particular pharmaceutcal composion being considerad

A suitable immediate release (IR) form of the NMDA recsptor antagomst may
amply be particles of the antagonist or particies of the antagonist admixed with
soluble components for example, sugars (eg sucrose, lactose, fructose, mannttol

25
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otc ), polymers (eg polysthylene glycol, hydroxypropyl cellulose, hydioxypropyl
mathyl celluiose, eic), surfactants (sodium lauryl sulphate, chremophor, tweens,
spans, piuronics, and the lke), Insoluble components (microcrystaliine celiulose,
Cay (PO,),, taic, aerosol and the like), coating matenal (examples of suftabie
coatng materals are polyethylene glycol, hydroxypropyi methyl celiulose, wax,
fatty acids, etc.), dispersions in suitable material (exampies are wax, polymers,
pharmaceutically acceptable oils, soluble agents etc) or combinations of the
above These mudures may be prepared by blending, moung, diseoluton and
evaporation, or by using suspensions et These mixtures may bs deposited on
nert cores, wet massed and extruded, granulated, spray dried, etc These
modures of processed modures may be used m suapsnaions, filled iNMo capsules,
tabletted, filed into sachets, used 1n confectionary and 8o on

The controlled release may be a sustained rsleass or delayed/modified release

A controlled-relsase dosage form as defined in US Pharmacopeia XXI| includes
extended release dosage forms which allow at least a twofold reducton in dosing
fraquency as compared to the drug presented as a conventional doaage form and
delayed release dosage forms which release the drug at a tme other than
promptly after admenistration

A core used herein the descripbon contains the active ingredient and other
camers and axcipients, filers, stablsing agents, binders, core seeds or
colourants The achve may be present in amounts of approximately 0 1 to 95%
by weight based on the welight of the total core element.  Preferably the active 18
present in amounts of 10 to 80% by weight based on the weight of the total core
element The core may be 200 to 1700y in diameter

A peliet & a coated core, the coating being any suttable coating

Prafarably, the controlied release component 18 a sustained (or extenxied) relsase
form

A
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A surtable sustained releass (SR) form of the NMDA receptor antagonst may be
a matnx tablet composition Sutteble mainx forming matenals are waxes (eg
camauba, bees wax, paraffin wax, ceresne, shellac wax, fatty acids, fatty
alcohois), olis, hardened oils or fats (eg hardened mpeseed oil, castor oil, beef
tallow, paim oi, soya bean oil), polymers (eg hydroxypropyl celiuiose,
polyvinyipymolidone, hydroxypropyl methyl cellulose, polyethylene gilycol) and
other excipients known to those famibar with the art Other sutable matnx
tabletting matenals are microcrystalline celiuloss, powdered celluiose,
hydroxypropy! celiulose, ethyl cellulose, with other camers, fillers, and excipients
known to those familiar with the art. SR tablets may contain granulates, coated

powders, pellets, or be mulb-layered and the finished tablet may be coated or
uncoated

Suitable coatng materials to prepare SR products are any pharmaceutically
acceptable polymer such as ethyl cellulose, cellulose acetate butyrate, cellulose
acetates, polymethacrylates containing quatemary ammonium groups or other
pharmaceutically acceptable polymers, polyethylene glycol, hydroxypropyl
celiulose, hydroxypropyl methyl celiulose, polyvinyipyrrolidone, polyvinyl alcohol,
and monomenc matenails such as sugars including lactose, sucrose, fructose and
mannitol, salts including sodium chionde, potasasium chlonde and derivatives,
organic acds including fumaric ecid, sucanic sad, lactic acd and tartanc acd
and mixtures thereof, enteric polymers Including hydroxypropyl cellulose,
hydroxypropyl methyl cellulose, polyvinyl acetate phthalate, celiulose acetate
phthalate, cellulose acetats tnmelitate, shellac, zein, and polymethacrylates
containing carboxyl groups These polymers may be apphed as solutions or
latexes Other bamers may be used such as waxes

The coatng compostion may or may not be plastcised according to the
properties of the coating blend such as the glass transiion temperature of the
main component or mixture of components or the solvent used for applying the
coating composiions Surtabile plastcises can be added from 0 to 50% by weight
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of the coating composibon and at lesst one may be selacted from diethyl

phthalate, cirate esters, polyethylene glycol, giycerol, acetylated glycendes,
castor oil and the like

Cores contamning active may be coated directly to produce a SR doas, or tablets
or capsules containing active may be coated

A suttable SR form of NMDA recsptor antagonist may be an osmotic pump, or
combinabons of the above

These IR or SR forms may be made by pniling, spray drying, pan coatng, melt
granulation, granulation, wurater coating, tangential coating, top spray, tabletting,
extruding, coacervation and the like

The particie sizes of the IR and SR components in the dosage form depends on
the-technology used The particle sizea could range from submicron to 500 um for
powder tachnologies (mixtures, spray drymg, dispersions etc), 5-1700 pm for
coating tachnologies (wurster, top spray, bottom spray, spray drymg, extrusion,
layenng etc), to 1-40mm for tablethng technologies

The IR and SR forms of the NMDA receptor antagorust are then combined into &
single dosage such that the amount of NMDA receptor antagonist in the
compositon of the invention Is in the range of about 1 - 5000 mg typically, 1 mg to
1000 mg, and preferably 100 mg to 800 g The composition including an NMDA
receptor antagonist in an Immediate release form m associaton with a NMDA
receptor antagonist in a controlled release form may Include an amount of NMDA
receptor antagonist in the immediate release form of approximately 5% to 90% of
the composition of the mvention, preferably 10% to 60% An immediate release
NMDA receptor antagorust content of about 15% to 50% is particularly preferred
The controlied release form of the NMDA receptor antagonist may constitute the
remainder of the active ingredient

b7
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As @ result the final compositon providas sn amount of NMDA receptor

antagonst for mmediate relesse foliowing administrabon and an addmonal

amount of NMDA recaptor antagonst for sustained release The SR component 18

preferably aimed at reducing the dosage interval from 3 to 6 times daily to 1 or 2
tmes daily

The composihion of the inventon may exhibit more than one peak in the plasma
concentraton/time curve in any one dosing interval depending on the particular
NMDA receptor antagonisi(s) used, the relative amounts of the IR and SR
components, and the dissolution propertes of the SR component.

The following non-bmiting example iiustrates the uses of the components listed
above In producing a compasition in accordance with the invention

Where the composition of the invention 18 in the form of a peliet product, the
peifats may be presented in a sachet, capsule or tablet The non imiting example
below describes pellets (particle sizes 200 - 1 700um) n a capsule All the quoted
ranges are %w/w

A plurality of elements contaning the sctive ingredients (cores) are prepared by
extrusion/marumerisation, or layerng the active (or blend of active wath other
excipiants) onto inert carrers by vanous proceasss The cores themeelves could
be IR or SR depending on the materials and method of manufacture The cores
may contain the drug at the required potency according to the parhcular NMDA
dosa (mg), required size and presentstion, and subsequent proceases (coatng
etc) The cores may contain drugs in the range 0 1-100% depending on the
required dose, potency, manufactunng method, and propertes

An extruded core would typically include a camer such as microcrystaline
callulose n the range 5-99 9%, a binder auch as hydroxypropyl celluigse n the
range 0-50%, a filler such as lactose m the range 0-50% and other excipients An
exir .ed core may only contan drug and binder

27
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An extruded core with SR properbes would typically contam a swelling/geling
polymer such as hydroxypropyl celluloee In the range 0-50% or a hydrophobic
matenal such as catylalcohol in the range 10-80% with the drug A layered core
would contain an nert camier such as 8 sugar sphere in the range 10-80% with a
binder in the range 0 1-50 % with the drug The core may or may not contain
fillers, solubilmers and other additves The binder may be chosen to achleve IR
(hydroxypropyl celluioss, hydroxypropyl methyl cellulose etc), or SR (ethyl
celiulose, celiulose acetate butyrate eic), or delayed/modified release (i@ entenc

binding materials such as hydroxypropyl methyl ceilulose phthalate, polyvinyl
acetate phthalate etc)

A portion of the final dosage form may be IR cores made by the above descnbed
processes Altemnatively the IR cores may be coated with a rapuly disintegrating
or dissolving coat for aesthetic, handling, or stability purposes Suitable matenals
arg polyvinylpyrrohdone, hydraxypropyl cellulose, hydroxypropyl methyt celiuiose,
palyethylene glycol, polymethacrylates cantaming free amino groups, each may
be with or without plasticisers, and with or without an antitack agent or filler An
addmion of about 3% of the weight of the core as coatng matenal 1s generally
regarded as providing a continuous coat for the size range

The SR porbon of the dose may be provided by a SR core as descnbed above, a
SR core which s further modified by overcoeting, or an IR core which 1© modfied
by overcoating The IR and SR NMDA recaptor antagonist need not be the same

active, nor are the IR or SR components of a dose themselves limited to just one
active

A typical coating composition for making the SR component would contan an
insoluble matnx polymer in amounts approximately 15 - 85% by weght of the
casating composaition and a water soluble matenal in an amount of appraximately
15 - 85% by welght of the coabng compoation Optionally an entenc polymer in
amounts from 0 to 100% by weight of the coating composition may be used or
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included Suitable insoluble matrix polymers include ethyl celiulose cellulose
acetate butyrate, celiuiose acetates, polymethacryiates contmining quatemary
ammonium groups or other pharmaceutically accaptable polymers Surtable water
soluble matenals inciude polymers such as polyethylene glycol, hydroxypropyl
cellulose, hydroxypropyl methyt cellulose, polyvinyipymrolidone, polyvinyl aicohol,
and monomanc matenals such as sugars (eg lactose, sucrose, fructose, mannitol
and the ike), salts (eg sodium chionde, potassium chionde and the hke), organic
acds (eg fumanc acd, auccinic acid, lactic acid, tartanc acd and the like) and
mixtures thereof Surtable entenc polymers include hydroxypropyl methyl
cellulose acetate succinate, hydroxypropyl methyl celiuloae, phthalate, polyvinyl
acetate phthalate, cellulose acetate phthalate, celiulose acetate trimelitate,
shellac, zen, polymethacrylates containing carboxyl groups, and the ke

The coating compostion may or may not be plastcised according to the
propertes of the coating blend such as the glass transition temperature of the
main component or mixture of components or the solvent used for applying the
coatng compositions Sultable piasticisars can be added from 0 to 50% by weight
of the coating compositon and at least one may be selected from diethyl
phthalate, citrate esters, polyethylene glycol, glycerol, acelylated glycendes,
acetylated citrate esters, dibutylsebacate, castor oil and the like

The coating composiion may or may not mciude a filer The filler may compnes 0
to approximataly 200% by weight based on the total waight of the coating
compositon and may be an insoluble matenal such as sllicon dioxde, titanum
dioxide, talc, kaohn, alumina, starch, powdered celluiose, MCC, polacnin
potassium, and the ke

The coating composhion may be applied as a solution or latex in organic solvents
or aqueous solvents or mixtures thereof Where solutions are apphed the solvent
is present in amounts from appraximate by 25-88% by weight preferably 85-87%
by weight based on the total weight of dissoived solids Surtable solvents are
water, lower aicohol, iower chiorinated hydrocarbons, ketones or mixtures thereof

o
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Where latexes are appled, the solvent is present in amounts from approximately

25 - 97% by weight, preferably 80-07% based on the quantity of polymenc

matenal in the latex The solvent may be predominantly water

A sutable tablet formulaton may be of a swelling/gelling polymer such as L-
hydroxypropyl csliulose admixed with a filler such as MCC and the drug The
tablet exciprents may or may not be processed e spray dned together, pnor to
use In tabletting The mixture may be compressed directly, or granulated pnor to
compression Matrix tablets of this type often exhibit a rapid initial release untll the
polymers awell and gel, which induces SR for the remainder of the drug

The quantity of IR and duration of SR can be vaned by altenng the quantibes of
the excipients used If the IR component ts not large enough, a quantty of drug
can be mcluded in a rapkily desolving outer coet of polymers such as PEG or
hydroxypropyl methyl celiulose A typical matnx tablet would contan the
swelling/gelling polymer in amounts from approxmately 15 to 70% by weight
based on the total weight of the tablet and filler in amounts from approximately 15
to 70% by weight basad on the total weight of the tablet. Addiional fillers may be
included in amounts from approximately 0 - 60% by weight based on the total
weight of the tablet These may be soluble matenals such as lactose, mannitol,
sorbrtol and the like, or insoluble matenals such as tnbasic calcium phosphate
powdered celiulose or any of the vanous starches (com, wheat, potato etc)
Additionally, the tablets may contain a lubncant in an amount from 0-8% by
weaight based on the total weight of the tablet Lubncanis may be ssiectad from
metal stearates, steanc acud, hydrogenated oils, such as soya bean oil or castor
oil, sodium stearyl fumarate, polytetrafluoroethylene, talc and the ke The tablets
may be coated for aesthetic, handing or stabilty purposes, or to increase the
quantity of the IR portion of the drug In this latter case the drug 1s dissolved or
suspended In the coating solubon and sprayed onto the tablets unti the deslired
quantity of drug has besn added Suitabie coating matenals include polysthylene
glycol, hydroxypropyl methyl cellulose, hydroxypropyi cellulose polyvinyl alcohol
polyvinylpyrrolidone, sugar, waxes, or mixtures of these The matenal may be
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added to any desired thickneas but weight gains in the range 1-20% are typical,
preferably 2-10%, more preferably 2-5% The coat may or may not be plasticised
A plasticiser may be present in amounts from about 0-50% by wesght based on
the total weight of the tablet of the coating matenal Examples of plasticisers are
diethyl phthalate, ctrate esters, acetylated citrate esters, polyethylene glycol
glycerol, dibutyisebacate, acetylated monoglycendes, castor ol and the like)

The coating compostion may mclude an antitack agent such as talc, kaolin,
ttanlum dimade, silicon dioxide, alumina, starch, polacnliin potassium,
microcrystaliine celiuicse or the Jike)

The coatng materials may be applied to the drug particles, processad drug
particles (i@ cores, granules), finshed tablets, or finished capsules

The coating composiion may or may not inciude a filler The filler may compnse 0
to “approximately 200% by wewght based on the total weight of the coating
composihon and may be an insoluble matenal such as silicon dioxide, titanium
dioxide, taic, kaolin, alumina, starch, powdered celiulose, microcrystailine
cellulose, polacniin potassium

The coat may contain other ingredients such as dyes and waxes

The coat may be apphed as a solution or suspension from aqueous or organic
solvents solubon concentration In equipment famiilar to these skiled in the art
The coating composition may be applied as a solubon or latex In organic solvents
or aqueous solvents or mixtures thereof Where solutions are apphed the solvent
's present in amounts from approximate by 25-89% by weight preferably 85-87%
by weight basad on the total weight of dissolved solids Surtable solvents are
water, go lower alcohols, lower chiorinated hydrocarbons, ketones, or mixtures
thereof Where latexes are apphed, the soivent i present in amounis from
approximately 25 - 87% by weight, preferably 80-87% based on the quantty of
polymenc matenal in tha latex The solvent may be predominantly water

eill
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Alternatively the SR component of a tablet may be provided in the form of SR
peliets and the IR component may be included in the body of the tablet Such a
tablet disintegrates to release the IR drug and the SR pellets Pellets may be
present in amounts from 1 - 60% by weight of the tablet, preferably 5 -50% more
preferably 5 -40% Sutable matnx materials for tablets of thus type are
microcrystaline cellulose, starches and the like

The mmediate release form of the NMDA receptor antagonist may be presented
in a fast dissolving dosage form The immediate release form may be in the form
of a sold or molecular dispersion of the active within a polymer matnx The
polymer matrix may be selected from biologically acceptable polymer such as a
cellulose ether, for example ethyl cellulose, or celiuiose ester, for example
celiulose acetate butyrate etc The mmediate release forrn may smmply be
particles of the antagonist or the antagonist deposited on a core containing the
antagonist

The composthon of the invenbon, where 1t i3 in a tablet or like form, may include
the two forms of the NMDA receptor antagonist as separate components, for
example, In a muth-layer tablet, wherein one or more layer include the NMDA
receptor antagonist in an immediate release form with one or more layers of the
NMDA receptor antagonist in a controlled release forrm Altermnatively the
composition of the inventon may be in the form of a tablet wherein the mmediate
release forms the shell and the controlled release form consttutes the core

Altemnatively, the two forms of the NMDA receptor antagonist may be dispersed
throughout the tablet

The composhon of the invention may be produced by providing a core containing
the NMDA receptor antagonst controlled release component coated with an
entenc or delayed relesse coating The core can be in the form of beads
compressed to a tablet The coated core may then be compressed into tablets
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along with a powder mnxture contaiming additional NMDA receptor antagonrst or

filed In combination with uncomted NMDA receptor antagonist Into a capsule

shell As a result, the final compositon provides an amount of NMDA receptor

antagonist for immedate release following administraton and an addtione!

amount of NMDA receptor antagonst for controlled release

The controlled release form of the NMDA receptor antagomist is such as to
provide sustained release of the antagonist Preferably the controlled or
sustauned release form provides a therapeutic effect over a penod greater than
about 6 hours More preferably the sustained therapeutic effect 1 greater than
about 8 hours A sustaned therapeutc effect penad of 8 to 24 hours being
eapecially preferred The SR component of the controlied release composition s
aimed at reducing the dosage interval from 3 to @ times dally to 1 to 2 tmes daily

The controlled release form of the antagonist may be coated beads or granules of
the- NMDA receptor antagonist The coated antagonist may be combined wath
uncoated or ightly coated antagonist to provide a composihon of the present
mvention The term “hghtly coated” as used in the descriphon means a rapdly
disintegrating coating for aesthetic, handling or stabiity purposes These then
may be filled into capaules or formed mto tablets Microencapsulaton may also be
used to produce the controlled release form aof the NMDA receptar antagonist

The coating or matrix matenal may be any suitable matenal The coating or matnx
material may be a polymer or a wax The wax may be selected from any suitable
wax or wax-like material including natural ol and fat and hardened ois such as
hardened rapeseed oil, hardened castor oil, hardened beef tallow, paim oils and
the like, waxes such as camauba wax bees wax paraffin wax ceresine wax
shellac wax or a fatty acld

The present invention also provides a kit including a plurahty of unt dosage
forme, in a container or the like, the contamer including indicia Indicative of a
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dosage regimen, at least one of the unt dosages being in the form of a

pharmaceutcal composition in accordance with the present invention

The kit may further include unit dosages which provide immedmte and controlied
release of one or more actves such as an NMDA receptor antagonist The kit
may also include nstructions for use of the kit

Throughout the claims and descnption of this specification, the word “comprnse”
and vanations of the word, such as “comprising” and "compnses”, i not intended
to exciude cther additves, components, integers and steps

The present inventon wit now be more fully descnbed with reference to the
accompanymng example It should be understood, however that the following
descnption is iliustrative only and should not be taken in any way as a restrichon
on the generaity of the invention as specified above

A
(S
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FIGURES

Figure 1 Dissolution rate of Sustaned Release Dextromethorphan capsules

EXAMPLE 1
A DEXTROMETHORPHAN DISSOLUTION PROFILE

CKG

Dextromethorphan (DM) 18 an NMDA recpetor which has been in clinical use for
many years Phamacokinetic data suggest that after a normal 80mg dose the
absorption of the drug 1 quite rapid, reaching maxmum plasma levels n 1 to 2
hourse However, the bcavailabilty of the drug 18 quie low, probably because of
extensive first-pass hepatic metabolism Once absorbed, DM is converted in the
body to a metabollte (dextrophan) which 18 reportad to be phamacologically
active Both the parent and the metabolite have short half-lives (2 to 4 hours)

Since DM and the active metabolite have short halfdives, a controlled release
formulation will be useful to provide up to 24 hour delivery of this NMDA receptor
antagonist from a single dose

METHOD

a) PRODUCTION OF DEXTROMETHORPHAN CAPSULES

Dextromethorphan capsules were prepared according to the following and
dissolution profiles were determined on the capsules
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m Granuiating Dextromethorphan Solution

{ngredient % (WW)
Ethanol 96 PC/BP 850
Hydroxy Propy! Celluiose BP/NF 50

Ethanol 86 PC/BP was added to a container To this, Hydroxy Propyl Cellulose
BP/NF was added while shear sbmng The solubon was left to sty until all of the
polymer was dissolved

() Coating Solutions

Formulabon 1

Ingredient % (W)
Ethanol 86 PC/BP 950
Hydroxy Propyl Methyl Cellulose BP/USP 603 20

Ethyl Cellulose N50 30

Ethanol 98 PC/BP and Hydroxy Propyl Methyl Cellulcse BP/USP 603 were shear
stmed After the HPMC had dissolved, Ethyl Celiulose NSO was shear stured into
the solubon The solubon was shear shred until the Ethyl Celiulose had
completely dssolved
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Formulation 2
Ingredient _% (WW)
Ethanol 98 PC/BP 93 43
Diethyl Phthalate BP/USP 085
Methacrylic Acd Copolymer NF, Type C Powder 105
Ethyl Cellulose N50 359
Poly Ethylene Glycol (8000) NF 128

The above mngredients were combined with stimng to produce Coating
Formulaton 2

(i) Dextromethorphan Cores
Daxtromethorphan Cores Part 1

The cores contaning dextromethorphan were produced in a fiuxd bed coater at
the following condibons

Inlet Arr Temperature 50°C
A Flow 80 m*/hr

Two sets of dextromethorphan containing cores were produced, one with
dextromethorphan potency of 57 75% and one with a potency of 80% Both
cores were made in a fand bed coater with the ingredients listed below using
standard methods known to those skilled in the art  The particie size range of the
final cores was 710-1400 microns for the low potency cores and 1000-1700
microns for the high potency cores in order that the desired capsule size would
be used, the high potency cores were used in the next part of the process

61
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Ingredient % (WAM)  Typicel Amounts (kg)
Ethanol 88 PC/BP - 0200
Dextromethorphan Granulating Solution 43 82 1560
Dextromethorphan HBr 37N 1200
Sugar Spheres 30-35 Mesh 22 47 0 800

Thecretcal Potency at the end of Dextromethorphan Core Part 1 18 57 75%

Dextromethorohan Core Part ¢

The cores containing dextromethorphan were produced in a fiud bed coated at
the following operating conditons

Inlet Arr Temperature 50°C

Air Flow 80 m*hr

Ingrediant % (WA Typical Amounts (kg)
Ethanol 88 PC/BP - 0 200
Dextromethorphan Granulating Soluton 43 82 1 560
Dextromethorphan HBr 3371 1 200
Dextromethorphan Cores Part 1 22 47 0 800

Theoretical potency at the end of Dextromethorphan Core Part 2 18 80%

The final core will have the following composrhon

Ingredient % (WAN)
Dextromethorphan HBr 790 68
Hydroxy Propyl Cellulose BP/NF 520

Sugar Spheres (30-35) Mesh 14 82
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(iv) Dextromethorphan Peliets

The high potency dextromethorphan cores were dispensed with one of the
coating formulatons and talc in a fluid bed coater to produce the pellets The
process was run with the two different coating formulatons and two different

theoretical polymer coat weights (TPCW) were produced with Coating formulation
1 The condions in the fluid bed coater are as follows

Iniet Air Temperature 50°C
Aur Flow 80 m*hr
Dew Point. 0°C

The peliets were produced by standard coating methods well known to those

skilled in the art  The final pellets within the size range 1000-1700 microns were
retained

Am Product for AB-048 A1 (8% Theorebca! Polymer Coat Weight (TPCW)) AS-
D48 A1, AB-052 A2, and AB-048 A2 are batch numbers used to identfy different
peliet compaosibons

Ingredipnt _% (WW)  Tvpical Amounts (ka)
Ethanol 88 PC/BP - 0 2000
Coating Formulation 1 62 51 17400
Talc Punfied Micronised BP/USP 1568 0 0435

Dextromathorphan Cores 3593 1 0000

65
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Amm Product for A8-052 A2 (10% Theoretical Potytmar Coat Weight (TPCW)

Ingredient % WW) _ Typical Amounts (kg)
Ethanol 96 PC/BP - 0 2000
Coating Formulation 2 87 80 2 2222
Talc Purified Micronised BP/USP 160 0 0555
Dextromethorphan Cores 30 51 1 0000

The resultng Dextromethorphan Pellets have an excipient breakdown as follows

Dextromethorphan HBr 68 56
Hydraxy Propyl Celluloss BP/NF 446
Sugar Spheres (30-35) Mesh 1270
Ethyl Cellulose N50 520
Diethyl Phthalate BP/USP 094
Methacrylic Acid Copolymer NF, Type C Powder 152
Paly Ethylene Glycol (6000) NF 1886
Talc Punfied Micronised BPAUSP 478
Dextro Pellet AB-048 A1 (8% TPCW)

ingredient % WW)
Dextromethorphan HBr 7075
Hydroxy Propyl Cellulose BP/NF 4 80
Sugar Spheres (30-35) Mesh 13 1
Hydraxy Propyl Methyl Celiulose BPAUSP 803 aos
Ethyl Celluloae N50 4 61

Talc Purified Micronmmed BPAISP 385
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Dextra Pellet A8-048-A2 has a 10% TPCW with the same extract coating salutron

(v) Capsules

Capsules were filled by biending cores with pellets Each size 0, natural / natural
capsule contained 250 mg of dextromethorphan The ratio of core ADS
equivaient to pellet ADS equivalent was 25/75 This meant that 625 mg of
dextromethorphan was contamed in the immediate release cores, and 187 5 mg
af dextromethorphan was contained in the controlled release pelists The
potencies of each of the cores and pellets was determined by UV assay

b} MEABSUREMENT OF DISSOLUTION OF DEXTROMETHORPHAN
CAPSULES

Dressolution was measured usng USPXXIll apparatus and method for dissolution
<711>, apparatus 1 The analyms measures the UV absorbance of
dextromethorphan at 278nm

RESULTS
DISSOLUTION PROFILE OF DEXTROMETHORPHAN CAPSULES

Dissolution of the daxtromethorphan capsules was measured according to the
parameters above The theoretical dissolution profile 18 compared with actual
dissolution profile in Table 2 and shown In Figure 1 An aim dissolubon profile
was established with reference to the pharmacokinetic parameters, denved from
the literature of immediate release dextromethorphan

A
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TABLE 2 AIM AND ACTUAL DISSOLUTION
Alm Actual
[Time (hours) | % Released  +20% imit  AG-O48A1  AG-OABAZ ABD52A2 |
05 275 2233 258 249 267
1 30 24-38 28.0 2685 278
2 35 2842 333 205 315
4 45 3854 438 383 422
6 55 44-08 552 444 532
) B 088 53.3 64 1
12 85 68-100 879 718 620
16 100 >80 006 877 943

Finally, it 18 to be understood that vanous other moddfications and/or alterations

s  may be made without departing from the spint of the present invention as outiined
herein
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CLAIMS

1 A pharmaceutical composition for the adminstration of an NMDA receptor
antagonist to a human or ammal subject, the composition including an NMDA
receptor antagonist in an iImmediate release form in associaton with an NMDA
receptor antagonist in & controlied release form

2 A phamaceutical composibon according to claim 1 wherein the controlied
release is sustained release or delayed/modified release

3 A phamaceutical composition according to clam 1 or 2 providing an
NMDA receptor antagonist to a human or animal subject such that the NMDA
receptor antagonist is in the range of from about 1 to 5000 mg

4 A phammaceutcal composibon according to claim 3 providing an NMDA
rechptor antagonist to a human or animal subject such that the NMDA receptor
antagonist ls in the range of from about 1 to 1000 mg

5 A phamacsutical compositon according to clawn 3 providing an NMDA
receptor antagonist to a human or animal subject such that the NMDA receptor
antagonist ls in the range of from about 100 to 800 mg

6 A phamaceutical compoaion according to any one of claims 1-5 wherein
an NMDA receptor antagonist in the iImmediate release form compnses 5% to
20% of the total weight of the NMDA receptor antagonst

7 A pharmaceutical composition according to clam 8 wherein the NMDA
receptor antagonist in the )immediate release form compnses 10%-80% of the
total weight of the NMDA receptor antagonist

&Y
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8 A pharmaceutical composition according to claim 6 or 7 wherein the NMDA
receptor antagonist m the iImmediate release form compnses 15%-50% of the
total weight of the NMDA receptor antagonist

9 A phamaceutical compostion for the adminstrabon of an NMDA receptor
antagonist to a human or animal subject including an NMDA receptor antagonist
in an Immediate release form in a single dosage form combined with an NMDA
receptor antagonist in a controlied released form

10 A pharmacesutical composibon according to clam 9 wherein the controlled
release I8 sustamed release or delayed/modified release

11 A pharmaceutcal according to clam 8 or 10 wherein the mmediate
release or sustained release form of the NMDA receptor antagonst are combined
in a single dosage form such that the amount of NMDA receptor antagonist in the
cofmposition 18 Iin the range of about 1 mg to 5000 mg

12 A phamaceutcal composition according to clam 11 wherein the amount of
an NMDA receptor antagonist i1s in the range of 1 mg to 1000 mg

13 A phamacsutical composition according to ciaim 11 wherein the amount of
NMDA receptor antagonist n the range of 100 mg to 600 mg

14 A phamacsutical composition according to any one of clams 9 to 13
wherein an NMDA receptor antagonist in the mmediate release form compnses
from 5 to 80% of the total weight of the NMDA receptor antagonist.

156 A phamaceutical composiion according to clam 14 wherein the NMDA
receptor antagonsst in the immediate release formm compnses from 10 to 60% of
the total weight of the NMDA receptor antagonist

.4
163
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16 A pharmaceutical composition accordng to claim 14 wherein the NMDA
receptor antagonist in the immediate release form comprses from 15 to 50% of
the total weight of the NMDA receptor antagonist.

17 A phamaceutical composibon according to any one of clams 1 to 18
wherein a portion of the NMDA receptor antagonist Is immediately released
following administraton and a portion 1s sustained released to provide therapeutic

effect over a period of greater than 6 hours to provide a dosage interval of at least
1 to 2 tmes per day

18 A phamaceutcal composition according to claim 17 wherein the
therapeutic effect 1s provided over a penod of 8 to 24 hours

19 A phamaceutical composion according to clam 17 wheremn the
therapeutic effect 1s provided over a penod of 8 to 12 hours

20 A phamaceutical composition according to clam 17 wherein the
therapeutic effect is provided over a penod of 12 to 24 hours

21 A phamaceutical composition according to any one of clams 17 to 20
which exhibits more than one peak in a plasma concantrabonrme curve In any
ohe dosage interval

22 A pharmaceutical composition according to any one of clams 1 to 21
wherein the NMDA receptor antagonist in the immedsate release or controlied
release form 18 the same or different

23 A phamaceutical composition according to any one of claims 1 to 22
wherein the immediate release or controllad ralease form are in a form selected
from the group including active cores compnsing actve, tablets, muit-layered
tablets, capsules contaming active cores, edher coated or uncoated, hquids

45
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powder; granules or peliets, elther coated or uncoated, suspensions, an injectable
solution, a suppository, implant, tranedermal patch or oemotic pump

24 A phamaceutical composition according to clamm 23 wherein the
immediate release and controlied release form of the NMDA receptor antagonist
are separate components in a multi-layer tablet wherein one or more layers
include the NMDA raeceptor antagonist in an immmediate release form and one or
more layers nclude the NMDA receptor antagonist in a controlled release form

25 A phamaceutical compositon according to claim 23 wherein the
mmediate release and controlled release forms of the NMDA receptor antagonst
are dispersed throughout a tablet

26 A phamaceutical composibon according to clam 23 wherem the
immediate release and controlied release form of the NMDA receptor antagonist
ard separate components in a capsule wherein one or more components include
the NMDA receptor antagonist In an immediate release form and one or more
components inciude the NMDA receptor antagonist m a controlied release form

27 A phamaceubcal composibon according to claim 26 wherein one or more
of the components are active cores or pellets and wherein the active cores are
uncoated or coated for mmediate or controlied release of the actve and wherein
the peliets are coated for controlied release of the active

28 A phammaceutical compositon according to claim 268 or 27 compnsing a
blend of cores and peliets wherein a ratio of cores to pellets 1s 25/75

29 A phamaceutical compositon according to any one of claima 1 to 28
including dextromethorphan or a salt thereof in a dosage form wherein the
dissolubon rate in vitro of the dosage form, when measured by the USP Paddie
Method at 100 rpm at 800 ml aqueous buffer (pH between 1 8 and 7 2) at 37°C 18
between 22% and 33% (by weight) dextromethorphan released after 0 5 hour,

4
20
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batwean 24% and 36% (by weight) daxtrometharphen released after t hour
between 28% and 42% (by weight) dextromethorphan released after 2 hours,
between 38% and 54% (by weight) dextromethorphan released after 4 hours,
batween 44% and 66% (by weight) dexiromethorphan released after 8 hours,
between 52% and 78% (by weight) dextromethorphan released after 8 hours,
between 88% and 100% (by weight) dextromethorphan released after 12 hours
and greater than 80% (by weight) dextromethorphan released after 18 hours

30 A pharmaceutical composition accarding to any one of clams 1 to 29
wherein the NMDA receptor antagonist 1a a morphinan selected from the group
ncluding dextromethorphan and dextrorphan, ketamine, amantadine, memantine,
ehprodii, fenprodi, dizociipine, remacemde, lamotngine, niuzole, apbganel,
phencychdme, fiupirtine, celfotel, felbamate, spamine, spermidine, levemoparmil,
a pharmaceutically acceptable salt or ester thereof, or a metabolic precursor of
any of the foregoing

31 A phamaceutical composiion according to any one of clams 1 to 30

wheren the NMDA receptor antegonist 18 dexiromethorphan (DM) or a
phamaceutically acceptable sait

32 A phamaceutcal compomton according to clam 31 wheren the NMDA
receptor antagonist 1a dextromethorphan hydrobromide

33 A phamaceutical compostion according to any one of claims 1 to 32
wherein the immediate release forms of the NMDA receptor antagomist are
particles of the antagonist or particles of the antagonist admixed with soluble
components selectad from the group including sugars including sucrose, lactose,
fructose, mannitol, polymers Includng polyethylene glycol, hydroxypropyl
cellulose, hydroxypropyl methyl cellulose, surfactants including sodium lauryl
suiphate, chremophor, tweens, spans, pluronics, insoluble components including
mcrocrystailline cellulose, Ca,(PQ,);, talc, aerosal, costing material including
polysthylens glycol, hydroxypropyl methyl cellulose, wax fatty acds, dispersing in

AT
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sutable matenal mncluding wax, polymers, phamacsutically acceptable oils,

soluble agents or combinabons thereof

34 A phamaceutical composihon according to any one of clams 1 to 33
wherein the controlled release form of the NMDA receptor amagonist is in a
matrix composition selected from the group including waxes including camauba,
bees wax, paraffin wax, ceresine, shellac, fatty acids, fatty alcohols, ods,
hardened olls or fats including hardened rapeseed oil, castor oil, beef tallow, palm
oll, soya bean oil, msoluble matrx polymers including ethyl cellulose, cellulose
acetate buiyrate, cellulose acetates, polymethacrylates contaming quatemary
ammonium groups or other pharmacsutically acceptable polymers, water soluble
matnx matsnals including polymers such as polyethylene glycol, hydroxypropyl
celluiose, hydroxypropyl methyl cellulose, polyvinylpyrrolidone, polyvinyl alcohol,
and monomenc materials mcluding sugars including lactose, sucrose, fructose,
mannitol, salts including sodium chionde, potassium chionde, organic acids
inciuding fumanc acid, suconic acid, lactic acid, tartaric acld and mixtures thereof

35 A phamaceutical composion according to clam 34 further including an
enteric polymer selected from the group including hydroxypropyl celiulose,
hydroxypropyl methyl cellulose, polyvinyl acetate phthalate, celiuiose acetate
phthalate, celiulose acetate trimelitate, shellac, zem, and polymethacrylates
containing carboxyl groups or combinations thereof

38 A pharmaceutical composition according to any one of clawums 1 to 35
wherein the compositon further includes a binder selected from the group
inciuding hydroxypropyl celiulose, hydroxypropyl methyl cellulose, ethyl cellulose,
cellulose acetate butyrate, or entenc binding matenals such as hydroxypropyl
methyl celluiose phthalate, polyvinyl acetate phthalate or combinations thereof

37 A phamaceutical composition according to any one of clams 1 to 38
wheren the immediate release or controlled release forme are coated with a
pharmaceutically acceptable coating composiion compnsing ethyl cellulose,

48
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cellulose acetate butyrate, celiulose acetates, polymethacrylates containing
quaternary ammonium groups or other pharmaceutically accsptable polymers,
polyethylene glycol, hydroxypropyl celiulose, hydroxypropyl methyl cellulose,
polyvinyipyrroiiione, polyvinyl alcohol, and monomeric matenals such as sugars
including lactose, sucrose, fructose and manmitol, salts Including sodium chloride,
potassium chioride and denvatives, organic acds including fumanc acid, succinic
acyd, lache acd and tartanc acld and modures thereof, enteric polymers Including
hydroxypropyl cellulose, hydroxypropyl methyl celiulose, polyvinyl acetats
phthalate, cellulose acetate phthalate, cellulose acetate tnmellitate, shellac, zem,
and polymethacrylates containing carboxyl groups

38 A phamaceutcal composition according o clalm 37 wherein the coating
compoaition includes a pissbciser from 0 to 50% by weight selacted from the
group including sibcon dioxide, titanium dioxide, talc, kaohn, alumina, starch,
powderad celiulose, MCC, polacrim potassium, or any combmation thereof

3¢ A phammaceutical composition according to any one of clams 1 to 38
further including a filler compneing 0 to 200% w/iw and selected from the group
including silicon dioxide, titanium dioxide, talc, kaolin, alumina, starch, powdered

cellulose, microcrystatine cellulose, polacriin potassium, or any combination
thereof

40 A pharmaceutcal composiion according to any one of claims 1 to 38
further comprising a sweling/geling polymer selectad from the group including
hydroxypropyl cellulose in the range 0-50% w/w or a hydrophobic matenal such
as cetylaicohol in the range 10-80% wiw

41 A pharmacsutical composition according to any one of clams 1 to 40 in a
form suitable for oral or rectal administration or for adrinistration by transdermal,
infravenous, inframuscular, subcutaneous, ntrathecal, epidural or
intracerebroventncular means

AQ
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42 A maethod of prepanng a pharmaceuhcal composron for the administration
of an NMDA receptor antagonist o a human or animal subject, the composihon
including an NMDA receptor antagonist in an immediate release form in
associabon with an NMDA receptor antagonist In a controlied release form sad
method including

providing a matnx or coated core containmg an NMDA receptor antagonist
to provide controlied release of a NMDA receptor antagorust,

providing a mixture containing & NMDA receptor antagonist to provide an
immedate release of a NMDA receptor antagonist; and

combining the matrix or coated core with the mbdure

43 A method according to claim 42 wherein the matrix core 18 a matrix
composition selected from the group including waxes including camauba, bees
wax, paraffin wax, ceresine, shellac, fatty acids, fatty alcohols, oils, hardened olls
or fats ncluding hardened rapeseed oil, castor oil, beef tallow, paim oil, soya
bean oil, nsoluble matrx polymers including ethyi cellulose, celiulose acetate
butyrate, cellulose acetates, polymethacryiates contalning quatermnary ammonium
groups or other pharmaceuhcally acceptable polymers, water soluble matrix
matenals mcluding polymers such as polysthylene glycol, hydroxypropyl
cellulose, hydroxypropyl methyl cellulose, polyvinylpyrrolidone, polywvinyl alcohol,
and monomenc matenals including sugars ncluding lactose, sucrose, fructose,
mannitol, salts including sodum chionde, potassium chionde, organic acids
including fumanc acid, succinic acid, lactc acid, tartenc acd and mdures thereof

44 A method according to claam 42 wherein the coated core is a core of
NMDA receptor antagonist coated with a pharmaceutically acceptable polymer
inciuding diffusion barrier polymers with or without porosity enhancers seiected
from the group inciuding ethyl cellulose, celiuiose acstate butyrate, cellulose
acetates, polymethacrylates containing quatemary ammonium groups or other
phamaceutically acceptable polymers, polyethylene giycol hydroxypropyl
cellulose, hydroxypropyl methyl celiulose, polyvinylpyrrolidone polyvinyl alcohol,
and monomenc matenals such as sugars mcluding lactose, sucrose, fructose and

o
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mannitol, salts including sodium chioride, potassium chioride and denvatves,
organic acids including fumanc acid, succinic acid, lactic acid and tartanc acd
and mixtures thereof, entenc polymers including hydroxypropyt celiulose
hydroxypropyl methyl celiulose, polyvinyl acetate phthalate, ceflulose acetate
phthalate, celluloss acetats tnmelitate, shellac, zein, and polymethacrylates
containing carboxyl groups

45 A method according to clam 42 wherein the core and the muture are
combined and compressad into a tablet foorm and wherein the core and the
mixture are dispersed throughout the tablet form

46 A method according to clam 42 wherein the core and the mixture are

combined and compressed into a tablet form such that the core and the mixture
form a multilayer tablet form

47 = A method according to claim 42 wherein the core and the modure are
combined mto a capsule

48 A method for the therapeutic or prophylactic treatment of pam in a human
or anmal subject, the method including administenng to the subject, a
composition according to any one of clams 1 to 41

49 A method according to claim 48 for the treatment of chronic or acuts pain
50 A method according to claim 48 for the pre-emptive treatment of pain

51 A method for the treatment of Huntington's disease amyotrophic lateral
scierosis (ALS), AlDS-related dementa, Alzheimers disease schizophrenia,
motoneurone diseases and CNS and brain injunes resulting from a number of
causas including trauma, stroke and neurosurgery in a human or ammal subject,
the method including administenng to the subject, a composition according to any
one of claims 1 to 41

o'
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52 A kit including a plurality of unit dosage forms, in a container or the like, the
container including indicia indicative of a dosage regimen, at least one of the unit
dosages being in the form of a pharmaceutical composition according to any one
of claims 1 to 41

53 A kit according to claim 52 further including instrucbons and unit dosage
forms provdding immediate release and controlled release of NMDA receptor

antagonist
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An extended relesse dosage composition of pharmarenteally actrve substances that have a water cootact angle () such that
§ 15 between +0 9848 snd -0.9848 presented oy a matrix tablet contgining the sald pharmaceutically active substances,
muitable pharmaceutical excipents n intimate mixtars with two groups of intelligent polymemn having opposing wettabllity
one demonstrating a stronger tendency towards hydrophoblcity snd the other a stronger tendency towards hydrophiliclty the polymer
combination being between the anos of 1 50 and 50:1 amounty effective to control the miesse of aald pharmaceutically active substances in
& mathematically manney, wherein the polymer demonatrating a stronger tendency towands hydrophobicity is not loss than 5 %
wtfwt and preferably batween 5-70 % wt/wt of the final formmistion composition, The Intelligent polymens being ethylcellulose (EC) as 2
more strongly hydrophobic and hydroxyetirylceliniose (HEC) and/or hydroxypropy]l methylceliniose (HPMC) a3 more strongly hydrophilic
(the ratio of HEC to HPMC being botween 1 100 and 100:1). The matrix tablet 15 optionally costed with an enleric coat, 0-5 % - 15 %
wt/wt to prevent the initml burst effect seen In such systems and to impart gastrolntestinal tract (GIT) “stealth® characteristics especially in
the presence of food
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Controlled Relesse Formulations Using Intelligent Polymers

Fleld of the Invention

The present mventhon 18 directed to novel controlled release formulations of
pharmacentically active substances and methods for thesr preparation More
particularly, the present invention relates to an easily absarbable, controlled release

phammaceutical formulation uthzing groups of mtelhgent polymers having opposing
wettabihity charactenstics.

Background of the Invention

Controlled release formulations of pharmaceutical agents 13 an extremely large
market 1n the pharmaceutical and medical fields A number of types of controlled
release dosage forms are known, mcluding matnx tablet systems incorparating active
mgredients, fillers and vartous types of excipients The very different properties of
numerous different types of pharmaceutically active mgredients has necessstated the
development of a number of different drug delivery systems utihizing polymer
technology 1n order to provide an appropnate release of a particular medicament after
oral ingestion by a patient.

US Patents 4,601,894 and 4,687,757 describe a controlled release drug delivery
system winch contmns hydroxypropyl cellulose (HFMC) and » second polymer such as
cthyicellulose, methylcellulose, sodnmn carboxymethyl cellulose or other cellulose
ethers US Patent 4,680,323 describes a camer system compnsing hydroxypropyl
cellulose and a carboxy vinyl polymer US Patent 4,695,591 describes the use of
HPMC for mediatmg controlied release of pharmaceutically active substances. U.S
Patent 4,994,276 teaches a free-flowing directly compresaible granulation useful as &
slow release pharmaceutical excipient. The excipient includes a hydropnhic matnx
which includes a heteropolysacchande and a polysacchande matenat capable of cross-
linking the heteropolysaccharide.

US Patent 4,167,558 toaches a novel sustained release tableted formulabon
for oral admimstration. The formulation 13 hydrodynamically balanced to be buoyant
in gastric Juice thereby remaiming 1n the stomach for an extended peniod of ime U S
Patent 4,259,314 teaches a method and composition for the preparation of controlled
long-actmg pharmaceuticals using a dry camer or base matenal comprismg an
effective amount of hydroxypropyl methylcellulose and hydroxypropyl cellulose
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suitable for use with both hygroscopic and non-hygroscopic matenals The controlled
long-acting products of the invention sre suitable for use 1 the form of lozenges,
bucal tablets, oral tablets or suppositories

U'S Patent 4,308,251 teaches a tablet formulabhon compnsmg an effechive
amount of an active acidic therspeutic agent, a release-controlling agent and an
crosion-promoting agent m relative amounts to provide a cnticality factor of less than
450, and 1n proportions of release-controlling and erosion-promoting agent,
respectively, between 0 8-1 6 and 1 0-7 5 weight percent per tablet. The tablets of this
mnvention exhibit zero order release in vitro and closely approximate zero order

absorption in vnvo

US Patent No 4,361,545 teaches a class of sohd pharmaceutical formulations
which provides slow, zero order in vivo release of a wide range of pharmaceutically
active ingredients upon oral adminstration A broad range of releage rates can be
preselected by smtable adjustments of tablet propernes. The formulations are based
upon control of active ingredient release from the surface of the tablet via a controlled
surface erogion mechanism,

US Patent 4,389,393 teaches a camer base material combined with a
therapeutically active medicament and shaped and compressed to a solid umt dosage
form having a regular and prolonged release pattern upon administration, the camer
base matenial bemg one or more hydroxypropylmethylcelluloses or 2 mixture of one
or more hydroxypropyimethyicelluloses having a methoxy content of 16-24 weight%,

a hydroxypropoxyl content of 4-32 weight% and an average molecular weight of at
least 50,000

US Patent 4,525,345 teaches a constant release rate mdomethacin
formulation in tablet untt dosage form contmmng an admuxture of from 50 to 200 mg
of indomethacin, from about 1 7 to 3 7 weight percent of a slow-dissolving, water-
msoluble celluloze denvative, from about 1 5 to 5 0 weight percent of a tableting
dimintegrant, and from about 40 to 80 weaght percent of a pharmaceutically acceptsble

bulking agent or diluent.
US Patent 4,556,678 teaches a tablet consisting essentally of a

therapeutically effechive amount of propranolol to provide a sustamed release thereof
over a prolonged panod of ime The tablet compnses compressed granules having
from about 0 1 to sbout 10 parts by weight hydroxypropy! methyicellulose and about
one part by weight hydroxpropyl cellulose

U S Patent 4,692,337 teaches a sustained release pharmaceutical tablet

compnsng theophylline and ethy] cellulose umformly dispersed theromn in an amount

o
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of 5 to 200 parts by weaght of ethyl cellulose based on 100 parts by weaght of the
theophylline

U S Patent 4,756,911 teaches a controlled release pharmaceutical formmulation
n the form of a coated tablet, contanng a core portion from which medicament, such
as procmmnamide hydrochlonde, 18 slowly released over a controlied length of tme
The core also includes one or more pnmary hydrocolloid gelling agents which 18 a
hydropropymethyl cellulose having a viscomity of within the range of from about
1,000 to about 6,000 centipoises 1n 2% solution at 20°C, a methoxyl content of 28-
30% and optionally a secondary hydrocarbon gelling agent, such as hydroxpropyl
cellulose and/or methyi cellulose.

US Patent 5,073,380 teaches a pharmaceutical sustamned release tablet
contamng a pharmaceutical active, hydroxyethyl celluloae, 8 wiclang agent,
povidone, pregelahmzed starch, lubncant and a glidant

US Patent 5,417,982 teaches & controlled release formulation for use with a
vanety of drugs or hormones in microsphencal form. The drug or hormone, e.8.
bovine somatropine, 18 suspended 1n a polymer matnx formed from at least two hughly
water soiuble biodegradable polymers. The mucrospheres are coated with a (5,1
lactide-glycolids) copolymer

US Patent 4,968,509 teaches an acotammophen-sustamed releass tablet
formed by making a wet granulation, umng Povidone (PVP) m water or alcohol-water
as the granufatmg flmd whach 18 mixed with acetaminophan, hydroxyethyl cellulose, a
wicking agent e.g. microcrystallme cellulose, then drying and milhing the granulaton
and blending with dry powdered erosion promoter, ¢.8. pregelatimzed starch, wicking
agent, lnbncant e.g magnesium stearate and ghdant e g. sihcon dioxide, and
compressing the resultant granulation.

U S Patent 5,462,747 teaches a pharmaceutical sustained release
homogeneous tablet formed by malang a wet granulation using povidone (PVP) 1n
alcohol as the granulatmg fluid mixed with a pharmaceutical active, ethylcellulose, a
wicking agent, e.g. mcrocrystalline cellulose, an eromon promoter, € g. pregelatimzed
starch, then drying and mlhng the granulstion and blending with a dry powdered
erosion promotor, wicking agent, lubricant and ghdant

U S Patent 5,543,154 teaches a device for the controlled delivery of a
beneficial agent as a gelatinous dispersion consisting of a core which contains a
beneficial agent, a polymer which forms gelatinius micoroscopic particles upon
hydration and 1f deaired an agent to modnlate the hydrahon of the polymer; and an
impermeable, insoluble coating which adheres to and sutrounds the core and contmns
apertures which provides an area for the hydration and release of a disperson
compnsing gelatimous microscropic particies.
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US Patent No 5,439,687 teaches pharmaceutical dosage forms for the daily
oral adrmmstration of mifedipine or of another calcium antagomnist of the
dihydrophynidine type, characterised by the homogeneous matnx contaiming 2-50%
by weight of hydroxypropyimethylcellulose having an average molecular weight of
20,000-250,000, 5-60% by weight of a calcium antagomst of the dihydropynidine
type, as well as excipients compatible with the formulation.

U S Patent 5,264,446 teaches a sohd pharmaceutical composition of
mfedipme crystals having specific surface area of 1-4 m%/g m the form of tablets, pills,
drages, capsules, suppositones, sachets or two layer tablets resulting 1n sustained
release

While these systems can provide for sustamned release of a selected active
ingredient, most of these systems have the disadvantage of bemg affected by the
presence of food and gastrointestinal enzymes in the gastrointestinat (GI) tract.
Therefore, the active ingredient 15 often not delivered 1n a consistent and reproducible
manner In addition, osmotic and press coated tablets are particularly dafficult and
expensive to manufacture

It 15 therefore particularly desirable to design an efficient drug delivery system
that 15 capable of controlled drug dehvery of both high dose, lughly soluble,
hydrophullic and low dose, poorly soluble, hydrophobic pharmaceutically active
substance(s) into the gastromnteshinal tract (GIT) 1n order to provide sustayned therapeutic
effects for over 24 hours with only a sngle dose and without any food effect It 1s also
highly desirable to develop a drug delivery system that 1s relatively ecasy and
inexpensive to manufacture and more efficient in providing a sustained release of
pharmaceutical agents than the known controlled delivery systems.

Summary of the Invention

An object of the present invention 18 to provide a novel controlied sustained
release delivery composition which may contain a wide vanety of pharmaceutically
active mgredients and which demonstrates good absorbabihity of the selected active
ngredient and a mamtensnce of the therapeutically effective blood level of the
pharmaceutically active ingredient for a long duration of ime by one time
admimmstration Thus novel controlled release composition and system has been
named intelliGITransporter™

According to an object of the present mvention there 15 provided a novel
controlled release dehvery compomtion compnsing at least one selected
pharmaceutically active ingredient incorporated within a homogeneous matrix
compnsing effective amounts of two mtelhgent polymers having opposing wettability
charactenstics, wherein one polymer 18 selected which demonstrates a stronger
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tendency towards hydrophobicity and the other polymer 1s selected which
demonstrates a stronger tendency towards hydrophihicity

Preferably, the achve pharmaceutical ingredient selected has a water contact
angle (8) such that cos 0 18 between +0 9848 and -0 9848  Also, preferably the
intelhgent polymer demonstrating a stronger tendency towards hydrophobicity 18
ethylcellulose (EC) whereas the mtelligent polymer demonstrating a stronger
tendency towards hydrophihcity 18 hydroxyethylcellulose (HEC) and/or
hydroxypropyl methylcellulose (HPMC)

It 15 still further objective of the present invention to provide a controlled
release delivery composition wherein the selection of the pharmaceutically active
ngredient, the physiochemical properties, the proportion of polymer blend and the
wettabihity of the pharmaceutically active substance(s) provides effective controlled
release of the pharmaceutically active substance(s)

It 15 yet a further object of the present mnvention to provide an effective drug
delivery composition that 18 capable of controlled drug delivery of both hugh dose,
hughly soluble hydrophilic or low dose poorly soluble hydrophobic pharmaceutically
active substance(s) to the gastromtestinal tract with a zero or first order kinetics

In accordance with a further object of the present invention 18 a device for
providing a controlled releass of a pharmaceutically active mgredient contmined
therein, the device compnsing at least one selected pharmaceutically active ingredient
mcorporated within a homogeneous matrx compnsing effecthve amounts of two
mtelligent polymers having opposing wettabihty charactenstcs, wherem one polymer
1s selected which demonstrates a stronger tendency towards hydrophobicity and the
other polymer 18 selected which demonstrates a stronger tendency towards
hydrophibaaty

The composition and device of the present mvention can be provided as a
tablet and may be optionally encased in a coating material which prevents the burst
and/or food effect associated with orally mgested medicaments and imparts
gastromtestinal stealth charactenstics The encoated matrix providing controlled
release kinetics comparable to those of osmotic or press coated controlled release
devices. The composition may be provided for oral admumstration or as a suppository
depending on the chosen pharmaceutical active agent selected therein.

It 18 yet a further objective of the present mnvention to provide a controlled
release drug delivery system for the effective delivery of one or more of the followmng
pharmaceutically active ingredhents mfedipine, mcardipine, felodipine, captopnl,
naproxen, diclofenac, terfenadine, pentoxifylline, fenofibrate, glipizade, buspirone,
cisapnde, verapamil, dilbazem, aciclovir, zidovudine, prlocarpme, moclobermde,
lamotrigine, nspendon , clonazepam, nefazodone, lovastatin, simvastahin, pravachol,
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ketorolac, hydromorphone, morphune, ticlopidine, seligiline, venlafaxine, alprazolam,
carbamazepine, divalproex and phenytoin

It 18 also a further objective of the present invention to provide controlled
delivery of therapeutic agents selected from the group consisting of anti-histamines,
anti-depressants, anti-viral agents, anesthetics, antacids, anti-arthntics, antibiotics,
anti-psychotics, anti-gpagmodics, anxiolytic agents, appetite suppressants,
cardiovascular agents, cough suppressants, emollients, gastro-intestinal agents, growth
regulators, hypoglycemic agents, respiratory stimulants, vitamins, angiotensin
converting enzyme inhibitors, anti-asthmatics, anti-cholesterolemics, anti-convulsants,
anti-depressants, anti-diarrthea preparations, anti-infectives, anti-inflammatory agents,
anti-nsuseants, anti-gtroke agents, anti-tumor drugs, ant-tusstves, anti-uncemic drugs,
amino-acid preparations, antiemetics, antiobesity drugs, antiparasitics, antipyretics,
appetite shmulants, cercbral dilators, chelating agents, cholecystokinin antagomsts,
cognition sctivators, deodorants, dermatological agents, diabetes agents, diuretics,
erythropoietic drugs, fertility agents, synthetic hormones, laxatives, mineral
supplements, neuroleptics, neuromuscular agents, penpheral vaso-dilators,
prostaglandins, vaginal preparations, vaso-constrictors and vertigo agents,
acetaminophen, acetic acid, acetylsalicyhe acid, buffered acetylsalicylic acid,
albuterol, albuterol sulfate, ethanol 1sopropanol, allantom, aloe, aluminum acetate,
aluminum carbonate, aluminum chlorohydrate, aluminum hydroxide, alprozolam,
amino acids, aminobenzoic acid, amoxicillin, ampiciliin, amsacnne, amsalog,
anethole, aspartame, atenolol, bacitracin, balsam peru, beclomethasone dipropionate,
benzocaine, benzoic acid, benzophenones, benzoylperoxide, biotin, bisacodyl, bornyl
acetate, bromophemeramine maleste, bupropion, caffeine, calamine, caicium,
calcium carbonate, calcium casinate, calcium hydroxide, camphor, captopn), cascara
sagrada, castor oil, cefaclor, cefadroxil, cephalexin, cetylalcohol, cetylpyndimum
chlonde, chelated minerals, chloramphemcol, chlorcychzine hydrochlonde,
chlorhexidine gluconate, chloroxylenol, chloropentostatm, chlorpheniramine maleate
cholestyramune resin, choline bitartrate, cimetidine hydrochlonde, cinmamedrine
hydrochlonde, citalopram, citric acid, cocoa butter, cod liver o1l, codeine and codeine
phosphate, clomdme, clomdine hydrochlonde, clorfibrate, ciprofloxacin HCI,
cyanocobalamin, cyclizine hydrochlonde, danthron, dexbromphemramme maleate,
dextromethorphan hydrobrommde, diszepam, dibucaine diclofenac sodium, digoxm,
dimethicone, dioxybenzone, diphenhydramune citrate, diphenhydramine
hydrochlonde, docusate cahcum, docusate potasgium, docusate sodium, doxycyclne
hyclate, doxylamine succinate, efaroxsn, enalapnl, enoxacin, erythromycin,
estropipate, ethinyl estradio} ephednine, epinephnine bitartrate, erythropoietin,
eucalyptol, ferrous fumamte, ferrous gluconate, ferrous sulfate, folic acid,
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fosphenytoin, fluoxetine HCI, furosermde, gaba entan gentamicin, gemfibrozl,
ghpizide, glycenn, glyceryl stearate, gnseofulvin, guaifenesin, hexylresorcinol,
hydrochlorothiaxide, hydrocodone bitartrate, hydrocortisone, hydrocortisone acetate,
8-hydroxyquinotine sulfate, ibuprofen, mdomethacin, inositol, insuhn, 10dme, 1pecac,
1ron, 1soxicam, ketarmine, koalin, lactic acid, lanolin, lecithin, hdocaine, idocane
hydrochlonde, lifinopnl, hotrix, lovastatm, magnesium carbonate, magnesium
salicylate, magnesium tnisilocate, mefenamic acad, meclofenamic acid, meclofenamate
sodmm, medroxyprogesterone acetate, methenamine mandelate, menthol, mependine
hydrochlonde, metaproterenol sulfate, methyl nicotinate, methyl salicylate,
methylcellulose, methsuxumde, metromidazole, metrormdazole hydrochlonde,
metoprolol tartrate, miconazole mtrate, mneral o1l, minoxidil, morphine, naproxen
sodium, neomycin sulfate, mecm, macinamide, mcotine, nicotinamide, mtroglycenn,
nonoxynol-9, norethindone, norethmdone acetate, nystatin, octoxynol, octyl dimethyl
PABA, octy] methoxycinnamate, omega-3 polyunsaturated fatty acids, omeprazole,
oxolmie acid, oxybenzone, oxtriphyllme, para-aminobenzoic acid (PABA), padimate,
paramethadione, pentastatin, peppermint o1l, pentaerythnol tetramitrate, pentobarbital
sodium, pheuramine maleate, phenobarbital, phenol, phenolphthalein, phenylephnne
hydrochlonide, phenylpropanolamine, phenylpropanolamine, hydrochlonde,
phenytomn, phenelzne, sulfate, pyirmenol, piroxicam, polymycin B sulfate, potassium
chlonde, potassium rutrate, prazepam, procumarmide hydrochlonde, procaterol,
propoxyphene, propoxyphene HCI, propoxyphene napaylate, pramiracttin, pramoxme,
pramoxine hydrochlonde, propronolol HC1, psedoephednine hydrochlonde,
pseudoephednne sulfate, pyndoxine, qunxpnl, qumdine gluconate, quinestrol
ralitoline, ramtadne, resorcinol, nboflavin, salicylic acid,sesame o1, shark hiver o1l,
simethicone, sodium bicarbonate, sodium citrate, sodium fluonde, sodium
monofluorophosphate, sulfanethoxazole, sulfur, tacnne, tacrme HC1, theophylime,
tramadol, terfemdine, thitopendone, trimetrexate, tnazolam, ttmolol maleate, tretinomn,
tetracycline hydrochlonde, tolmetin, tolnaftate, triclosan, triprohdme hydrochlonde,
undecylenic acid, vancomycin, vidaniane phosphate, vitamin A, vitamun B, vitamin
C, vitamun D, vitanun E, vitammin K, witch hazel, xylometazolme hydrochlonde, zinc,
zinc sulfate, and zncundecylenate.

In accordance with another aspect of the present imnvention 18 a method for
preparmg & device for the controlled release of selected pharmacentically active
mgredients, the method compnmng blending at least one selected pharmaceutically
acttve substance having a water contact angle (6) such that cos 0 13 between +0 9848
and -0 9848 with about 5 to 25% by weight hydrophiilic polymer and about  to 25%
hydrophobic polymer, adding suitable pharmacentical excipients, surfiace active
agents and lubricants, granulating the maxinre wath 1sopropyl alcohol, drying the
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granular mixture, milling the dned mixture, adding about 5 to 70% ethylcellulose,
adding a lubncant and optionally a ghdant and compressing the granules into tablets
The tablets are optionally encased n a gastrointestinal stealth encasement or a
pharmaceutically acceptable film coat

The present mvention provides a composmtion which provides controlled
sustamned release of pharmaccutically active mgredients and demonstrates stealth
charactenistics The composition of the present mnvention provides a pseudo first order,
first order or zero order release of pharmaceutically active substances that have a water
contact engle (0) such that cos 0 18 between +0 9948 and -0 9848 The compomtion may
be presented as a matrix tablet in which the pharmaceutically active mgredients are
mtimately mixed with two groups of mtelligent polymers having opposing wettability
charactenstics, one demonstrating a stronger tendency towards hydrophobicity for
example ethylcellulose (EC) and the other possessing a stronger a tendency towards
hydrophilicity, for example ethydroxyethylcellulose (HEC) or hydroxypropyl
methylcellulose (HPMC) The composition can be made with swtable pharmaceutically
acceptable excipients, suitable surface active agents, lubncants, channeling agents and
compression cnhancers

The amount of ethylcellulose n the composition should not be less than about
5% wt/wt, and preferably, 18 about 5% to about 70% wt/wt of the final formulation. The
HEC and HPMC are present 1n a rati0 of about 1 100 to about 100 1, the preferred ratio
being from about 1 50 to about 50 1 Together, the intelligent polymers provide a
homogeneous matrix for the pharmaceutically active ingredient and have the following
single and three-component calculated solubility parameters (MPa™') umng the group
contnbution method.

Wettabihity of polvmer S 5, O 5 5 5,
More hydrophihic 18-50 1845 12-17 2-8 12-20 13-20
More hydrophobic 15-25 1424 12-17 2-7 5-15 6-13

Where 5 1s the conventional Hildebrand parameter, t = total, d = disperaion, p =
polar, h = hydrogen bond and a = association mteractions

Preferred excipients for use 1n the compositions of the present invention include
ghdants such as smheon dioxide which may be present 1n an amount of about 0 25% to
5% wt/wt. Sustable surface active agents may be present m the amount of about 0 5% to

15% wt/wt and include sodium lauryl sulfate. Channeling agents may be present mn an
amount of about 10% to 70% wt/wt and mclude anhydrous lactose Suitable lubnicants

for use m the compostion are present 1n an amount of about 0 1% to 5% and include
magnesium stearate. An optional compression enhancer may be present in an amount of
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about 5% to 30% wt/wt and includes microcrystalline cellulose  Although the preferred
excipients, surface active agents, lubricants, charmeling agents, and compression
enhancers are listed herein, 1t 18 understood by those skulled in the art that other suitable
excipients, surface active agents, lubnicants, channeling agents, and compression
enhancers may also be used 1n the present nvention  One skilled 1n the art would
clearly understand the cifferent types of excipients, surface active agents, channeling
agents, and compression enhancers suitable for use n the present nvention

The pharmaceutically active ingredients are selected from those substances that
have a water contact angle (0) such that cos 6 18 between +0 9948 and -0 9848 ‘The
composition may contam one or more such achve mgredients in an amount to provide
therapeutically effective dosages The pharmaceutically active ingredients may be
selected from but are not limuted to mfedipine, mcardipine, felodipine, captopnl,
naproxen, diclofenac, terfenadine, pentoxifylline, fenofibrate, glipizide, buspirone,
cisapnde, verapamil, diltiazem, aciclovir, zadovudine, pilocarpine, moclobemude,
lamotngne, nspendon , clonazepam, nefazodone, lovastatin, simvastatin, pravachol,
ketorolac, hydromorphone, morphine, ticlopidine, sehghine, venlafaxine, alprazolam,
carbamazepine, divalproex and phenytom.

A most preferred pharmaceutically active ingredient 18 mfedipine winch
provides coronary vasodilating and hypotensive effects As this medicament 15 hardly
water soluble, has little abgsorbability in body flmids and 1 rapidly metabohzed and
excreted, 1t 13 highly advantageous to provide mfedipine 1 the controlled release
composition of the present invention Also, most preferred as pharmaceutically active
ingredients are ghpizde and dilhiazem, verapamil, buspirone, tramadol and
buproprion hydrochlondes

Not to be bound by any theory, it 18 believed that the release of the
pharmaccutically active ingredient wathin the present composition 18 provided due to
the umque mixture of the mte controlling constituents and excipients in the selected
ratos When the composition 18 uscd as a matnx tablet, the sold mfedipine digsolves
from the outer surface of the mainx tablet first. When this surface becomes exhausted
of mfedipmne, the underlying material begins to be depleted by dissolution and
diffusion through the matnx to the external solubon. Dunng dissolution, some of the
rate controlling conshituents (the polymer blend) have a tendency towards swelling
and thus act as a foc: for cleavage or erosion of the matnx tablet This leadstoa
cleavage of discrete amounts of mfedipine in combmation with the rest of the
excipients 1n the composition at the pont of contact or interface between the rate
controliing constituents and the other ingredients In this manner, the interface
between the region contaimng dissolved mfedipine and that contaiming dispersed
mfedipine rescinds into the intenor as a front  As the cleavage occurs, the mfedipme
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18 readily absorbed The release rate becomes smaller towards the end of dissolution
due to a reduction i volume of the tablet

‘When the composition 18 made and encased 1n coating matenal, the release of
mfedipine 1s due to the encasement coat surrounding the homogeneous matrix tablet
and the umique mixture of the rats controlhing constituents and excipients 1n carefully
selected ratios within the matnx tablet. Stepwise 1omzation of the surfiice groups of
the encasement coat tnggered by the pH of the surrounding media and the resulting
gradual dissolution of the encasement coat over time exposes the matrix tablet to the
fluids of the GI system The solid nifedipine when 1n contact with the flmds of the GI
system dissolves from the outer surface of the matnx tablet first When this surface
becomes exhausted of mfedipine, or other selected pharmaceutically active agent, the
underiying matenal begins to be depleted by dissolution and diffusion through the
matnx to the external solution.

The present compomiion provides controlied release of pharmaceutically
active ingredient over an extended period of tume (up to at least 20 hours) with
muumal mrtal dumping effects, such that the active mgredient 15 st1ll bemng released
from the composttion 20 hours later

Furthermore, therapeutic agents may also be used mn the composition of the
present invention and are selected from the group consisting of anti-histarmines, anti-
depressants, anti-viral agents, anesthetics, antacids, anh-arthntics, antibiotics, anti-
psychotics, ant1-spasmodics, anxiolytic agents, appetite suppressants, cardrovascular
agents, cough suppressants, emollients, gastro-intestinal agents, growth regulators,
hypoglycemic agents, respiratory shmulants, vitamins, angiotensin converting enzyme
mhibitors, anti-asthmatics, anti-cholesterolemics, anti-convulsants, anti-depressants,
anti-charrhea preparations, anti-infectives, anti-inflammatory agents, anti-nauseants,
anh-stroke egents, anti-tumor drugs, amti-tussives, anhi-uricemic drugs, amino-gc1d
preparations, anitemetics, antiobesity drugs, antiparasitics, anhpyretics, appetite
stunulants, cerebral dilators, chelating agents, cholecystokimin antagonists, cogmtion
activators, deodorants, dermatological agents, diabetes agents, druretics,
erythropoietic drugs, fertility agents, synthetic hormones, laxatives, mineral
supplements, neuroleptics, neuromuscular agents, peripheral vaso-dilators,
prostaglandins, vaginal preparations, vaso-constrictors and verhigo agents,
acetaminophen, acetic acid, acetylsalicylic acid, buffered acetylsalicyhic acid,
albuterol, albuterol suifate, ethanol 1sopropanol, allantomn, aloe, aluminum acetate,
alumunum carbonate, aluminum chlorohydrate, aluminum hydroxide, alprozolam,
amino acids, ammnobenzoic ecid amoxicillm, ampiciliin, amsacnne, amsalog,
anethole, aspartame, atenolol, bacitracm, balsam peru, beclomethasone dipropionate,
benzocame, benzoic acid, benzophenones, benzoylperoxide, biotin, bisacodyl, bornyl
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acetate, bromopheniramine maleate, busprone, caffeine,calamine, calcium, calcium
carbonate, calcium casinate, calcium hydroxide, camphor, captopnl, cascara sagrada,
castor o1, cefaclor, cefadroxil, cephalexm, cetylalcohol, cetylpyndimum chlonde,
chelated mmerals, chloramphenicol, chlorcychizine hydrochloride, chlorhexidine
gluconate, chloroxylenol, chloropentostatin, chlorpheniramine maleate cholestyramine
resin, choline bitartrate, cimetidme hydrochionde, cinnamednine hydrochlonde,
citalopram, citnic acad, butter, cod liver 011, codeine and codeme phosphate,
clonidine, clomdme hydrochlonde, clarfibrate, ciprofloxacin HCI, cyanocobalamn,
cychizine hydrochlonde, danthron, dexbrompheniranime maleate, dextromethorphan
hydrobromide, diazepam, dibucaine diclofenac sodium digoxin dimethicone,
dioxybenzone, diphenhvdramine citrate, diphe ydrochloride, docusate calicum,
docusate potassium, docusate sodum, doxycycline hyclate, doxylamine succinate,
efaroxan, enalapnl, enoxacin, erythromycin, estropipate, ethinyl estradiol ephedrine,
epinephnne bitartrate, n, eucalyptol, ferrous fumarate, ferrous gluconate, ferrous
sulfate, folic acid, fosphen3join, fluoxetine HCI, furosemide, gaba entan gentamicin,
gemfibrozil, ghpizade, glycenn, glyceryl stearate, 1znseofulvin, guaifenesin,
hexylresorcinol, hydrochlorotmaxide, hydrocodone bitartrate, hydrocortisone,
hydrocortisone acetate, 8-hydroxyquinotine sulfate, ibuprofen, indomethacin, mositol,
mnsuhn, 10dine, 1pecac, 1ron, 1soxicam, ketarmine, koalm, lactic acid, lanohn, lecithin,
hidocmne, lidocame hydrochlonde, hfinopnl, liotrix, lovastatin, magnesium carbonate,
magnesium salicylate, magnesium tnsilocate, mefenamic acid, meclofenanic acid,
meclofenamate godium, medroxyprogesterone acetate, methenamine mandelate,
menthol, mependine hydrochloride, metaproterenol sulfate, methyl mcotinate, methyl
salicylate, methylcellulose, methsuximide, metromidazole, metromidazole
hydrochlonde, metoprolol {artrate, miconazole mtrate, mneral oil, mnoxidil,
morphine, naproxen sodium, neomycimn sulfate, macin, macinamde, nicotine,
mcohnammde, mtroglycenn, nonoxynol-9, norethindone, norethindone acetate,
nystatin, octoxynol, octyl dimethyl PABA, octyl methoxycinnamate, omega-3
polyunsaturated fitty acids, omeprazole, oxolmic acid, oxybenzone, oxtriphylhne,
para-amunobenzoic actd (PABA), padimate, paramethadione, pentastatin, peppermunt
o1l, pentaerythnol tetranitrate, pentobarbital sodium, phemramine maleate,
phenobarbital, phenol, phenolphthalein, phenylephnne hydrochlonde,
phenylpropanolamine, phenylpropanolamine, hydrochlonde, phenytomn, phenelzne,
sulfate, prrmenol, piroxicam, polymycin B sulfate, potassium chlonde, potassium
nitrate, prazepam, procianamide hydrochlondo, procaterol, propoxyphene,
propoxyphene HCI, propoxyphene napsylate, pranuracitin, pramoxme, pramoxine
hydrochlonde, propronolol HC1, psedoephedrme hydrochlonde, pseudoephedrine
sulfate, pyndoxime, qunapnl, quimdine gluconate, quinestrol rahitoline, ranadine,
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resorcinol, nboflavin, salicylic acid,sesame oil, shark liver o1l, simethicone, sodium
bicarbonate, sodium citrate, sodium fluonde, sodium monofluorophosphate,
sulfanethoxazole, sulfur, tacrine, tacrine HC1, theophylline, terfemdine, thopenidone,
tnmetrexate, tnazolam, ttmolo]l maleate, tretinoin, tetracycline hydrochlonde,
tolmetin, tolnaftate, triclosan, triprolidine hydrochlonde, undecylenic acid,
vancomycm, vidanbine phosphate, vitamm A, vitamun B, vitamin C, vitamimn D,
vitamun E, vitamin K, witch hazel, xylometazolhine hydrochlonde, zinc, zinc sulfate,
and zincundecylenate

The compositions of the imvention may be formulated in a tablet form oras a
suppoaitory For both formulahons, a coatmg composition can be optionally apphed.
Such a coating composition comprses amome copolymers based on methacrylic acid
and methyl methacrylate and arc provided 1n an amount sufficient to obtam 0 5 to 15 mg
per cm’® on the tablet or suppoaitory This encasement coat, 0 5% - 15% wt/wt, acts to
mimmize the mtal burst effect seen m admmstered tableted compositions and also
imparts gastrointestinal tract (GIT) "stealth” charactenstics especially in the presence of
food

The present invention algo provides a method for the manufacture of the novel
controlled relcase pharmaceutical compositions tn which the order and rate of drug
release 15 dependant on the phymcochemical properties and proportion of polymer blend
and the wettability of the pharmaceutically active substance(s) such that sustaned
release effects are obtmned therapeutically

In a preferred embodiment, a two step granulation techmique 15 used to prepare
a deswred controlled release device contaiming at least one selected active ingredient.
The method compnses intragranulation by wet granulation and extragranulation by
dry granulation In the intragranulation process the pharmacentcally active substance
18 blended with about 5-25% hydroxypropyl methylcellulose (preferably METHOCEL
® premuum grade type K4M PREM), about 1-20% hydroxyethyicellulose (preferably
NATROSOL® 250HHX), together with smitable pharmaceutical excipients such
ghdants e g , sihicone dioxide about (0 25-5%), surface active agents e.g , sodium
lauryl sulfate about (0 5-15%), chanelling agents such as anhydrous lactose about
{10-70%) and optionally a compression enhancer e g , microcrystalhine cellulose,
AVICEL® 101 about (5-30%) until a homogeneous mixture 18 obtamned Blending
can be done 1n a V-blender but preferably in a planetary or hugh shear mixer The
homogeneous blend 1s then granulated with 1s0propyl alcoho] (99%) m a planetary or
high shear mixer It 18 preferred that the granulating solvent is a non aqueous solvent.

The wet granules are dned m a flmd bed or n tray dryers to a loss on drying of
<3% and organic volahie impunities of 18opropyl alcohol about <15000 ppm The dry

17
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granules are milled to about < 1500 microns using a cone mill Thereafter the
extragranular addition of 5-70% of ethylcellulose having 30-60% ethoxyl content and
vicosity 60- 100 cps (preferably ETHOCEL™ type N100) to the dry milled granules 18
undertaken in a V-blender until a homogeneous blend 1s obtained To this biend may
be added a ghdant preferably talc and a lubncant preferably magnesium stearate, This
final mixture 18 mmtimately blended and compressed mto a matrix tablet using a rotary
tablet press.

The matrix tablet can be used as 18 1f no stealth charactenstics are required
Under certam circumstances and for certasn drugs, GIT stealth charactenstics are
desirable, e.g , 1n situations where dose dumping, burst or food effects are to be
avoided Stealth charactenstics can be obtamed by encasming the matrix tablet in a
special coat composition consisting of antonic copolymer(s) based on methacrylic
acid and methyl methacrylate. The preferred copolymers are the type A and/or Type
B Thus special composition may contamn one or more of the following, plasticiser
about (0-25%), pigment about (0-25%), glidant about (0-30%), lubnicant about (0-
30%) The values of dry polymer(s) encasing the matnix tablet 1n mg per cm? of
surface area of tablet 18 about 0 5-15 mg per cm* This special stealth encasement may
be applied using a fluid bed or a conventional coating pan It 15 preferable to use a
side vented perforated coating pan in order to obtain a more uniform and efficient
encasement. The coating composition may be aqueous based, however, a solvent
based composition 15 preferred

11
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EXAMPLES

The oxamples are described for the purposes of 1llustration and are not
mntended to lumit the scope of the nvention.

Methods of synthetic chemmstry, and pharmacology referred to but not
expheitly described 1n this disclosure and examples are reported 1n the scientific
literature and are well known to those skilled mn the art
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% composition
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Hydroxypropyl methylcellulose 20
Ethylcellulose 1617
Hvdroxyethylcellulose 4
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Silicone dioxide 06
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le 3 - N1

Nifedipine
Hydroxypropyl methylccllulose
Ethylcellulose

Hydroxyethylcellulose
Lactose

Microcrystalline cellulose
Siheone dioxide

Na lauryl sulfate

Verapamil HC1
Hvdroxypropyl methyicellulose
Ethylcellulose
Hydroxyethylcellulose

Lactose

Microcrystalline cellulose
Magnesium stearate

Exemplec 5 - Dil h

Diltiazem hydrochlonde
Hydrochlorothiazde
Hydroxypropyl methylcellulose
Ethylcellulose
Hydroxyethylcellulose

Lactose

Microcrystalline coliulose

Tale

Magnesium stcarate
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Methacrylic acid copolymer type A/B

PEG 600

water

Talc

Titanium dioxide
Pigment

Ethanol

PCT/CA98/06274 200

tion of GIT "stealth”

gmu“uN;E

Eudragit L/S was added to ethanol using a silverson high shear mixer (solution
A) Secondly, PEG 600 was added to water uging a propeller stirrer (solution B)
Talc, pigment and titantum dioxide were added to ethanol (suspension C) using a
propeller mixer Solution B was added mnto suspension C and mixed vigorously This
mixture was then added to solution A under ugh shear mixing conditions to obtamn

the GIT "stealth" encasement.

Example 7 - Bupropion ER

Bupropion

Hydroxypropyl methylcellulose
Ethylcellulose
Hydroxyethylcellulose

Lactose

Microcrystalline collulose

Silicone dioxide

Caprylocaproyl or oleoyl or linoleoyl
macrogolglycendes

Magnesium stearate
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Microcrystalline celiulose 8
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Tramadol hydrochlonde 37
Hydroxypropyl methylcellulose 3
Ethylcellulose 5
Hydroxyethylcellulose 5
Lactose 10
Microcrystalline cellulose 8
Magnesium stearate |
Talc H

Although preferred embodiments have been described herein in detail, 1t 18
understood by those skilled 1n the art that vanations may be made thereto without

departing from the scope of the mvention or the spint of the appended claims
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We Claym
1 A controlled relcase pharmaceutical composition compnsing

(2)  atleastone pharmaceutically active substance having a water contact
angle (8) such that cos 0 18 between +0 9848 and -0 9848

(b) a first intelhgent polymer component, and

{c) asecond ntelligent polymer component having opposite wettabihity
charactenstics to said first intelligent polymer component, the first and second
polymer components bemng present 1n a ratio n the range of about 1 100 to about
100 1 by weight, the polymer components being effective for controlled release of
said pharmaceutically active substance from said composition.

2 The composition of claum 1, wheren the first intelhgent polymer component 1s
more hydrophobic than the second intelligent polymer component

3 The compostion of claum 2, wheremn the first intelhgent polymer component 15
present 1 an amount not leas than 5% by weight

4 The composition of any of claims 1 to 3 wherem the first intelligent polymer
component 1s ethylcellulose and the second intelligent polymer component 1s a
mixture of hydroxyethyl cellulose end hydroxypropyl methyl cellulose

5 The composition of any of clums 1 to 4 further comprising at least one
pharmaceutically acceptable excipient

6 The composition of claim 5, wherein the excipient compnses 0 25% to 5% by
weight of the composition

7 The composition of cimim 4, wherein the at least one excipient 18 silicon
dioxide

8 The composition of any one of claums 1 to 7, wherein said composition further
compnses 0 5% to 15% by weight of at least one surface active agent.

9 The composition of claim 8, wheremn said surface active agent 1 sodium laury]
sulfate

10  The composition of clum 1, wheremn said compogition further compnises 10%
to 70% by weight channeling agents



WO 98/47491 PCT/CAS8/00274

10

15

20

25

30

a5

11 The composition of claim 10, wherein suid channeling agent 18 anhydrous
lactose.

12  The composition of clmum 1, wherein said composition further compnses 5%
to 30% compression enhancer

13 The composition of claim 10, wherem said compression enbhancer 18
mcrocrystalline celiulose

14 A controlled release pharmaceutical composition compnsing
(=) from about 0 5% to about 70% of a pharmaceutically active substance
having a water contact angle (6) such that cos 8 15 between +0 9848 and -0 9848,
(b) not less than about 5% wt/wt ethylcellulose,

(c) about 1 100 to 100 1 hydroxycellulose and hydroxypropyl methyl
cellulose,

(d) about 0 25% to 5% excipients, and
(¢) about 0 5% to 15% surface active agents

15 The compostion of claym 14, wheremn saxd compomition additionally

comprises
- about 10% to 70% channeling agents, and

- about 5% to 30% compression enhancers

16 The composition as claimed 1n any one of clums 1 to 15, made n the form of
a compressed tablet.

17  The tableted composition of claim 16, wherein said tableted composition has a
amome copolymer coating

18  The tableted compomition of clam 17, wherein smd copolymer costing
compnses methacryhic acid and methyl methacrylate, from about 0% to 25%
plasticizer, from about 0% to 25% pigment, from about 0% to 30% ghdant and from
about 0% to 30% lubncant

19 A controlled release composition, the composition compnsing a
therapeutically effective amount of a pharmaceutically active ingredient having 2
water contact angle (0) such that cos 0 15 between +0 9848 and -0 9848, two groups of

140
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itelligent polymers having opposing wettability charactenstics, one group
demonstrating a stronger tendency towards hydrophobicity and present in an amount
not less than 5% wi/wt and the other group having a stronger tendency towards
hydrophihcity and present m the ratio of about 1 100 and 100 1, the polymers bemng
ethylcellulose (EC) as a more strongly hydrophobic and hydroxyethylcellulose (HEC)

and hydroxypropyl methylcellulose (HPMC) as more strongly hydrophilic, about
0 25% to 5% silicon dioxide, and about 0 5% to 15% sodum lauryl sulfate.

20 The compomton of claxm 19, wherein sard compomtion additionally
comprises about 10% to 70% anhydrous lactose and about 5% to 30%
mcrocrystalhine cellulose

21 The composition of clam 18 or 20, wheremn smid composition 1s provided as a

tablet and has a coating composition compnsing anuonic copolymers sufficient to
obtamn about 0 5 to 15 mg per cm? of tablet.

22 The composition of claum 21, wheremn said coating composition additionally

comprses from about 0 to 25% plasticizer, about 0 to 25% pigment, about 0 to 30%
and about 0 to 30% lubncant

23 A process for the manufacture of a sustained release composition of
pharmaceutically acuive substance, smd process compnsing

(=) admixing a pharmaceutically active substance having a water contact angle
(6) such that cos 0 18 between +0 9848 and -0 9848

(b) blending the pharmaceutically active ingredient with about 5 to 25%
hydroxypropyl methylcellulose, about 1 to 25% hydroxyethylcellulose, about 0 25%
to 5% suitable pharmaceutical excipients, about 0 5% to 15% smtable surface active
agents, and about 10% to 70% chanelling agents in a mgh shear mixer untii a
homogeneous mixture 15 obtained,

{c)  granulatng the homogeneous blend with 1sopropyl alcohol (99%) m a
planetary or high shear mixer;

(d  drying the wet granules to a loss on drying of about <3% and orgamc
volatile impunties of 1sopropy! aleohol about <15000 ppm,
{¢) milng the dry granules to about <1500 microns,
()  adding and blending about 5% to 70% of ethylcellulose having 30-60%
ethoxyl content and a vicosity of 60- 100 cps to the dry rmilled granules unhl a
homogeneous blend 1s obtamned,
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(g) adding and ntimately mixing a lubncant, preferably magnesium stearate and
optionally a ghdant preferably talc and optionally a compression enhancer,;

(h) compressing the lubncated granules mnto tablets having a hardness of 5-30
Strong Cobb umts and a moisture content of ahout <5% with & rotary tablet press, and
() optionally encasing the matnx tablet 1n a GIT "stealth” encasement ora

pharmaceutically acceptable film coat

24  The process according to claim 23, wherein smd "stealth” encasement
compnses anonic copolymer(s) of methacryhic acid and methyl methacrylate and one
or more of the following, plasticiser (about 0-25%), itaruum dioxide (about 0-25%),
pigment (about 0-25%), ghdant ( about 0-30%), and lubnicant (about 0-30%)

25 A process for prepanng a "stealth” encasement , said process compnsing
prepanng a first solution of methacryhc acid copolymer type A and/or type B 1n
ethano), prepanng a second solution of PEG 600 1n water, adding talc, pigment and
itamum dioxide to the first solution and then incorporating the second solution and
muang vigorously under lugh shear mixing conditions

26  The compostion of clamm 1, wherein saud pharmaceutically active substance
18 nifedspme having a specific surface area of <0 5 M*/gram or >6 m*/gram

27  The composition of claam 1, wherem the composition 15 provided as a tablet
which demonstrates the following cumulative percent release dissolution cnteria using
a pH gradient method of dissolution, 0-40% released in 1 hour n dissolution media of
pH 1 50, 0-50% rcleased 1n 2 hours in dissoluton media of pH 4 5, 5-70% released in
2 hours 1n dissolution media of pH 6 5, 20-100% released i 15 hours in dissolution
media of pH 7 5

28 The composition of claim 1, wherein the pharmaceutically active substance 18
selected from the group consisting of ghpizide, diltiazem hydrochlonde, bupropion,
buspirone hydrochlonde, Tramadol hydrochlonde and veraparml HCI

29 The compoaition of clam 1, wherein the pharmaceutically active substance 18
selected from the group conmisting of mcardipine, felodipine, captopnl, naproxen,
diclofenac, terfenadine, pentoxifylline, fenofibrate, ghpizide, buspirone, cisapnde,
verapamil, diltiazem, aciclovir, zzdovudine, mlocarpine, moclobemude, lamotnigme,
nsperidon , clonazepam, nefazodone, lovastatin, simvastatin, pravachol, ketorolac,
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hydromorphone, morphine, ticlopidme, schgiline, venlafaxme, alprazolam,
carbamazepme, divalprocx and phenytomn
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57 ARSTRACT

The analgesac effectivencss of an tramadol 1s sigmifluantly
cnhanced by administienng tramadol pnor to wath or fol
lowing the admumstration of an analgesa cnhancer which 1s
a nontoxic NMDA receptor bincker and/or a nonloxic sub-
stance that blocks at loast one major intraceliular conse
quence. of NMDA reccplor acivaton.
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ANTICONVULSANT CONTAINING
COMPOSITION FOR TREATINC NFUROPATHIC
FAIN

BACKGROUND OF FHE INVENTION

[0001] This invention relatcs o & compositon and muthod
for slleviating neuropathwe pain More particularly this
mveniwon 15 direcied o a composihon and method for
alleviating nourupathic pain 1n which a nevropathic pain
alleviating amount of an anticonvulixani 18 combined with an
anticonvulsant polcnliating amount of a noatoxic antago-
nmi, or blocker for the N methyl-D-asparatc (NMDA)
receplor or nontoxic substance that blocks a major mtrac-
cllular consequence of NMDA roceptor activalion

[0002] Ncuropathic pan 15 pam that s due 1o functional
abnormaliuex of the nervous system Fuelds “Pan”,
McGraw Hill Inc (1987),pp 133 ulseq Then arc a vanety
of possible mechanisma by which nerve dysfunction can
causc ncuropathic pain hyperactivity in pnmary afferent or
ceatral nurvous sysoem (CNS) nociceplive neurons loss of
ccntral inhibitory connections, and increased acuwily in
sympathetic effirents Neuropathic pamn iypically occurs
lollowany mjury to clemunts of the nervous system involved
10 nociception, such as poriphern] norve imury 1n which the
lesions deaflurent ihe nociceptive pathway, the resultant pain
somelimes being referred o deafferentation pain Neuro

palhic pam 15 much mon hkely 10 occur with penphural than
with ceniral nervous syasiem damage Examples of causcs of
panful ourve 1njury are accidental irauma lumors, cerval or
Iumbar spine descase and surgical provedures. These inju-
nes usually mvolve one or two penphuml nerves or nerve
roots. and the pain s [ell m the body region normally
innervaied by 1w damaped ncrves. Additionally there an
also toxic, metaholic amxd bereditary causcs of pamful
polyncuropathics e.g, alcobol abuse diabetes mellitus

Thes. tend (0 bo aymmetrical and ere most scveru on the
dstal Irmbs

SUMMARY OF THE INVENTION

[0003] In accordance wath tn present vention a drug
compoaition & provided which compnses a ncuropathie
puin-allcviaimg amount of st lcast om antconvulsant n
combination wath an anticonvulsant potuntiating amount of
at lcant one noaloxic antagomst for the NMDA receptor or
nonioxic substance that blocks a major ntracellvlar conse
quunee of NMDA receptor activation

[0004] Further 10 accordance with the present imvention a
mothod of alleviating muropathic pun 15 provided which
compnses admimsturing 1o 2 mammal exhibitmg muro-
pathxc pain (2) a neuropathie pam alleviating amount of at
least onc anticonvulsant and (b) an antwonvulsani potenti
ateng amounl of at kasi one pontoxi antagonwst for the
NMDA receptor or nontoxic substance thal blocks a major
miracellular consuquency of NM DA receptor activation with
(a) being admimisterud prior ko with or following the sdmm-
istration of (b)

[0005] T[he cxpression N mihyl D-aspartaie receplor
shall be understood to inciude all of the binding site sub
categones associated with the NMDA receplor cg. the
glycine-binding site, the phenyleychdine (PCP)-bmding
site etc. af well as tho NMDA channel [hus, the invention
herein contomplates the use of nontoxic substances that
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block an NMDA recepior binding site, ¢ g  dextrorphan or
thc NMDA chanpel eg a source of magnesium such as
magnesium sulfate

[0008] The term “nontoxic’ as used here shall be under-
stood 10 a relative sensc and 15 mtended lo desy,nale any
substance that bas been approved by the United Siates Food
and Drug Adminsstration (*FDA™) for adommstration to
humans or m keeping with established regulatory cniena
and practice 18 susceptible 1o approval hy the FDA for
adminustration 10 humans. The ferm “pontoxic™ 15 also used
heren to distingussh the NMDA recopior anlagomsis, or
blockers that are useful 1n the pracice of the present
avention from NMDA ruceptor antagonisis such as MK 801
{the compound 5-methyl-10 11-dihydro-SH-~dibonzefa,d]
eyclobopten-5 10-imine) CPP (the compound 3-{2-carbox
ypiperazin-4 yl] propyl 1-phosphonic acxd) and PCP (the
compound 11 phenylcyulohoxyl)piperiding) whose toxic
ties cdecuvely preclude their thorapeutic use

[0007] The ecxpresmon “neuropathic pamn-alleviating”™
shall be unchrsiond herein to include the expressions “neu
ropathnc pamn-suppnsung” and “nouropathic pan mhibit
ing as the mvonhon 15 appheable 10 the alleviauon of
exisung nourcpathic pain as well as the suppresmon or
mhibitson of nevropathy. pain which would otherwise ensu.
from an immment nevropathic pain-caumng cvent

DESCRIPTION OF THE PREFCRRLCD
EMBODIMEN IS

[0008] Any of the pun alLviating anliconvulsants can b
used herein For extensive Listings of anuconvulsants, see
¢ g Goodman and Gilman s “Tho Pharmaceuntical Hases Of
Ihorapeutics™ Bth ed McGraw-LLiL Inc (1990), pp. 436
462, and “Remungion s Pharmaceutcal Sewnces” 17th ed
Mack Publishung Company (1985), pp 1075 1083 Spealic
nvuropathy. pain alleviating anticonvulsants that can be
used herern include lamotngme gabapentin valproic acid
topiramats famotodine, phenobarbital, diphenylbydantown
phenytoin mephenytomn etholoin mepbobarbital prum
dono carbamazepinc ethosuximwle mothsuximide phen
suumude trunethadione  benzoduazepine  phenacemide
acetazolamude progabide clonazepam divalproex sodmm
magmsum sulfatc injection metharbital paramethadione
phenytoin sodium, valproste sodium clobazam sulthiame
dilantin, diphenylan and L. S-hydroxytryptophan

[0008] Amoung the nontoxic subsiances Lhat block the
NMDA receptor and ss such are useful for potentzating the
neuropalhic pain-allevistng actrvity of the anticonmvulsant in
accordance with thus invention arc dextromethorphan ((+)-
3 hydroxy N methylmorphinan) its metabolite dextrorphan
((+) 3-hydroxy N-methylmorphman) amantadine (1-amno
adamamine) memantine (3,5 dimethylaminoadamantone)
thoir muxiures and thuir pharmaceulically acceptable salts
Otber uscful nontoxic subsiances that block the NMDA
receptor include pymoloquinohne quinone and cis-4-
{phosphonomethyl)-2 piporxdinecarboxylic scid

[(0010] In addition to, or m place of 2 blocker for the
NMDA receplor at loast one nontoxe substance that blocks
a major miracellular consequence of NMDA receptor ach

vabion can also be used Activairon of the NMDA receptor
a subtype of cxcitslory ammo acud receptors, induces a
number of changes 1n the functional achivity of nerve culls
and, m particular thew capacily for excitabilty or mbhibihon
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10 the presence of an addictive substance via an mncrease 1n
intracellular Ca++ concenimtion w major conmequences
of NMDA recoptor activation wclude the following
sequences, or cascades, of events occumng within nerve
cells

[001L] =) translocation and activaion of proten
kinascs such as protemn kinase C — phasphorylation
of subsirate proteins such as cyiosolic cnzymes
channel proteins, receplor proteins, etc —» changes
in funclional actrvily

[0012] b) mulation of cardy gene (c-fos, c-jun af
264, etc ) expresaion by enther mereased miracetlular
Ca++ or Cas+-activated prolen kineses —+ cxpres-
sion of functional guown naponsible for production
of cullular enzymes (such as prolein kinam.s) recup-
tor proteins (such as the NMDA receptor), 1on chan-
nel proleins (such as K+ Na+ Ca++ channcls)
neuropuptides (such as dynorphin) etc —» chanpes
in functional activity

[0013] c) Ca++/calmodulin (or othur Ca++ binding
protcins) induced activation of cnzymes and other
cellular components = activation of Ca++/calmodu
Lin-protuin kinase systems such as Cas+/calmodulin
kinase 11 — aviophosphorylatnn of enzymes (e g
Ca++/calmodulin kinase IT) or other functional pro-
ins — changes in functional activity

[0014] d) Ca++/calmodulin induced activation of
comslitutive nuirne oxle synthase as well as induc
tion of ;mducible minc oxide synthase — production
of nitric oxude —+ 1) production of cyclic guanosine
monophosphate via activaion of guanosme cyclase
resuling m activation of prolein kinases and early
pene expression, 1) durect protein modificaion such
a5 enzymes receptor anxd/or channel proteins, m)
lipid membrane modifivation and/or mucleic acid
moxlification via scavenge of free radicals, iv) induc
uwon of neuroloxicity at higher mitne oxide levels, v)
relrograde acLions in adjaconl neurons or glal cells
such as fachtation of glutamate relessa/NMDA
receplor mAivation and/or inshimtion of post-synaptic
NMDA recuptors — changes in functional activaty

[0015] ¢) mnferachons with the cyche adenosine
monophosphate/proten kinase A system the phos-
pholipase C inositol tnphosphate-Ca++/diacylgiye
crol-proivim  kinasc  fystem  te phospholipaso
A2-arachdoni.  scid/prostanowds/hukolricnes sys-
iwm —» changes in functional sctivity mduced by
sccond mussenger systems other than NMDA recep-
tor/Ca**/Ca**-calmoculin/prolem  kinase systems,
and,

[0016] f) wieractions with other exciatory amino
acud nceplor subtypes including non NMDA ncep
tors and metabolropic rn.ceptom as well as intracel-
lular evenms subsequent to the activanon of thew
excitalory amno acid receptor sublypes — changes
in functhional activity induced by the non NMDA and
mutabatropic receplor activation

[0017] A substance that blocks the NMDA receptor will
effictively prevent all of the foregomny, major mtracellular
sequences of events from taking place Howuver cven with
activation of the NMDA receptor it 15 still posaibl 10 reat
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nevropaihic pam m accordance with this wnvention by
admuaisiering the antconvulsant and a nontoxic substance
that hlocks at least ono of the forgoing major intracellular
sequences of events brought about by activation of the
NMDA reauptor Thus e.g. a subsiance that mtcrfercs with
translocation and activatwon of prowm kinasc C or with
calmodulin 1nduced sctivalion of constilutive nitrie omde
synthase as well as induchon of mducible mine oxide
synihasc is also uscful for the practice of this mvention

[0018] Nontoxic substances that block a major imracellu
lar consequenve of NMDA recuptor sctivation and are
therefore uscful 1n the practice of the mnvention mnclude
inhibitors of protem kinasc C e ganghosides such as
ganghoside GM; (monosuloganghoside) and gangloside
GT_ (inmaloganghiomde), amphipathic long chain bases
such as sphingosine N.N.N trimethylsphingosine sphunpa
minc and psychosim  quinolyloxazole-2-ones such as 4-me
thyl-5<(3-quinolinyl) 2«{3H)-oxazolon. and phenyl-5-(2-
qunolinyl)-2-3(3H)-oxaznlone 1 4-bs-
(amnohydroxyalkylamino)-anthraquinones such as 1,4-bs-
(3 propylamuno-2-hydroxypropylaminc)-9 10
anthracenedwone and 1,4-bis-(3-benzylammo-2-hydroxypro-
pylamuno)-9 10 anthracencdione and mxtures and phar
maceulically acceptable salts of any of the [oregoing.

[0019] Addiional nontoxic substances that block a major
miraccllular consequence of NMDA receptor activation and
as ruch are vseful m the practice of the invenuen include
mhibtors of calmodulin much as the phenothaznes,
particular chlorpomazine  chlorpromazine  sulfoxide
prochlorperazne dimaleate perphenazipe, trifluoperazine
flupheoa:ane, fluphonazne cnanthate, fuphenazne
decanoaie thioridazine mesondazme besylaic piperac-
clamne, acctophenazinw dimaleate carphenazne dimalcate
hutaperaznc dimaleate and phenothiwzine sulfoxde naph
thalenesulfonamides such as N-{6-amnohexyl)-5-chloro-1
naphthalcnesulfonamade N-{6-amunohexyl)-5-chloro-2-
naphibalenesulfonamide and N-{§-aminohoxyl)-5 bromo-2-
naphthalenesulfonamide 4-subsiuted-4H,6H pyrrold[ 1,2-
aJ4,1] benzoxazopmes such as 1 3-dihydro-l {1{
(4-methyl-4H,61{-pyrrold] 1,2-2] 4, | ] benzoxazemn-4-yI)m
othyl}4-piperidinyl}-2H bonzmudaznl-2-one  benzhydryls
such as NJ2)dipbenylmethylthiouthyl}-2-{tnfluoromethyl
Yoenzcncethanamime N [2-{ns{4~luorophenylymethylthio-
Ythyl}-2<nflucromethyl)benzeneeihanammme and N{2-
(bis{4-fluorophcnyl)methyltino)ethyl]
3-(inlluoromethyl)benzencethanamine, tncvchic antxde
pressant drugs such a8 imipramane, 2-chlorounipramine and
amutriptylige, penfluridol halopendol pimozde, clozapine
calmudazolin, and, muxturcs and pharmaccutically accepl
ahle salis of any of the foregoing

[0020] Of the iwo groups, the NMDA recoplor antagomsis
are preferred and of these dextrometharphan 15 especially
preferred duc to 11s wide use 1n aver-the-counter medicabions
where 11 functions as a cough suppressant

[0021] With rcgard to dosage levels, the anuconvulsant
must be present m a nouropathic pan-alleviating amount
€.£-, a1 a level corresponding to the generally recommencded
adult buman dosages for a particular anticonvulsant, and the
NMDA receptor blocker or substance that blocks a major
mitracellular consequence of NMDA activation must be
present at a level that potentiates the neuropathic pan-
alleviating cffectivencss of the anticonvulsant Specific dos-
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age levels for the anticonvulsanits that can bhe used herein as
given, inter alia 1 the “Physicuns Desk Refercnce™ 1996
Eduon (Mcdical Economics Data Production Company
Montvale, N J ) as well as in other referonce works including
Goodman and Gilman s “The Pharmaceutical Basis of
Therapeutics™ and “Remngton’s Pharmaccutical Scicnces”
both of which as referred to above Grven the wide vanation
m dosape levil of the antonvulsani winch depends to a
large extent on the specific anticonvulsant being admins-
tered there can similarly be a wide vanaton m the dosage
level of the NMDA receptor blocker or substance that blocks
a major wirscellular comsequence of NMDA receptor ach

vation Ihese amovnis can be determined for a particular
drug combination 1n accordance with this mvention employ-
g routine expernimental testing. In case of the anticonrvul-
sanl phenobarbital and the NMDA receplor blocker dex-
tromethorphan, dosages of [rom 50 to 300 mg/day of the
former coadmimsicred wath from 30 to 120 mg/day of the
latier wall usually peavide acceptable results.

[0022] Whlc the ncuropathic pan-alleviating anticonvul-
sant snd anticonvulsant-potentiating nontoxic NMD A recep-
tor blocker or noatoxic subsiance that blocks a major
miracellular consequence of NMDA receptor activation
need not be adminisicred together, they must both be present
1n the paticat at effective levels al the same time While 1t 18
wnthin the scope of the imvention 1o separately admmster the
anliconvulsant and the NMDA recepior blocker or nontoxic
substance that blocks 2 mayor wntracellular consequence of
NMDA receptor aclivalion, as g maticr of conmvemence it 15
preferred that these drugs be coadminmiered in a mingle
dosage form All modes of admmstratons are contcm
plated e.g. orally rectally parvotenally mtranasally and
topically

[0023] A tberapoutic compasition contsining the anticon-
vulsant and nontoxic NMDA recuptor blocker or nontoxic
substance that blocks a major mtracellular consequence of
NMDA recepior activation will ordinanly be formulated
with one or more pharmeceutically acceptable ingredients 1n
accordance with known and cstablished practice 1'tms, the
composution can be formuluted as a lquud powder elixur
injeciable solution etc | ormulations for oral use can be
provxded as iablets or hard capsuics wherein the pharmaco

logically active mgredients anc mixed with an mert sohd
diluent snch as calcium carbonate, calcium phosphbate or
ksolm or as soft gelatin capsules wherein the active wngre-
dicnts are mixed with an olcaginous medum eg liquid
parelfin or ohve o1l

[0024] Aqueous suspensions can include pharmaceun

cally acceptable excipients such as sospending agents, e g

sodivm carboxymethyl cellulose methylcellulose hydrox-
ypropylmethyleellulase sodwm algnate, polyvmylpymoli-
donoe, gum tragacanth and gum acacia disperming or welting
agents such as naturally occurning phosphatude c.g. o

thin, or condcmsation products of an alkylene oxide with
fatty acuds, c.g. polyoxyethylenc sicarate, or condensauon
products of ethylens oxide with long chain aliphatic aleo-
hols, ¢ g, beptadecacthylenc-oxycetanol or condensation
products of ethylene oxide with partial esters denved from
futy scds and a hexitol, ¢ g polyoxyethylene sorbatol
monoleate or coionsation producis of cthylene oxde with
partial csters derrved from fatty acids and bexitol anhy-
drides, ¢ g. polyoxyethylens sorbitan monoleale The aque

ous SUspensIons can also contain one or more preservalives,
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eg. cthyl-or-n-propyl-p-hydroxy benzoate one or more
coloring agents, one or maore flavonng agents and one or
more sweelsmng agenis, such as sucrose, saccharm or
sodwm or calaum cyclamate

[0025] In addition 1o antconvulsant and nontoxc NMDA
receptor blocker or nontoxic substence that blocks a major
ntracellular consequence of NMDA receplor activetion, the
thempeutic composmtion herein can optionally contmin at
least one other pharmacologcally active substance ¢.g &
non narcotic analgesic such as acataminophen or » nooste
roudal anti inflammatory drug (NSAID) such as aspinn,
diclofensc, diflumnal eiodolac, fenbufem fenoprofen,
fufemsal furbrprofen, ibuprofen, mdomethacan, ketopro-
fen, kotorolac meclofenamic acid mefenrmc acad, nabu
metone, naproxen, oxaprozn, phenylbutazone, piroxicam,
sulmdac, tolmetin, Zomepirac, and the like

What 18 clumed 18

1 Aibcrapeutic compositon compriming (a) a ncuropathic
pun-allcviating amount of at least one anhconvulsant and
(b) an anionvulsan! potentiating amount of al leasi one
nontoxsc antagomst for the NMDA receptor or nontoxic
substance that blocks & major intracellular consequence of
NMDA recoptor achvathion

2 The thempeutic composition of claim 1 wherem ant
convulsant (a) = at least one member selected from the
group consshng of lamotngne, gabapentin, valproie acxd
topiramate, famotodine, phenobartntal, diphenylhydantom
phenytom, mephenytom, ethoton, mephobarbual, prinm
dome, carbamazepine, ethosumule, methsuxymyie, phen
suximide, trimethadione, benzodwwwpme phenacenide
acetazolamuide progatnde clonazepam divalprocx sodmum
magnesium sulfate mjechon metharintal, paramethacione
phenyton sodum wvalproate sodmm, clobazam sulthame
dilantin, diphenylan and L-5-hydroxytryptophan

3 The therapeutic composition of claim 1 wherewn non
toxic NMDA receptor blocker (b) m el least one member
selecied from the group conswstng of dextromethorphan,

han amantsdine, memantine and pharmaceutically
acceptable salt thereof

4 The therapeutxc composition of claim 1 wherem () and
(b) each 15 present m the same or different sustained release
cammer

5 The therapeuic composition of claim 1 contammg a
therapoutically effective amount of at loast one other phar
macologically active substance (c)

6 The therapeutic composmtion of clum 1 contaming e
therapcutically eflective amount of at lcast one other phar-
macologically effcctive substance (c) selecied from the
group cnamsting of scetammophen and nonsterowdal anti
mflammatory drug.

7 The therapeulic composition of claim 1 wherom ant
convulsant (a) = at least one member selected from the
group conusting of lamotrigine gabapontin valproic acid,
topiramate femotodwne, phenobarbital, diphenylhydanton,
phenytoin, mephenytown, etholom, mephobarbital, primi-
don¢ carbamazepine eothosuximude, methsunmide, phen
suximude tnmethadione bensnchazepine, phenacomude
acctazolamide progabide, clonazepam, divalproex sodmm
magnesium sulfate myechon metharbital, paramethadione
phenylom sodum, valproate sodum clobazam, sulthiame,
dhlantin, diphenylan and L-5 hydroxyiryptophan and pon-
toxe NMDA receptor blocker (b) 18 dextromethorphan, or
pharmacentically accoptable salt theroof
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8. A methed of alloviating nouropatine pain which com-
pnscs sdmmistcnng 1o a mammal exlibitng neuropathic
pan (1) a neuropathic pun-alloviatmg amount of at loast one
anticonvulkant and (b) an anticonvulsant potenuating
amount of at least onc nontoxic antagonst for the NMDA
receplor or oonfoxic substance that blocks a major mtrac-
cllular consequence of NMDA reccpior activatron wath (x)
being adminwsicred prior to with or following the admuns-
trauon of (b)

9 TI'w method of clim 8 wherun antuconvulsant (a) 15 at
least oo mumber selecled from the group consmtung of
Iamolrigme, gabapuntin, valprorc acud lopiramate, famoto
dine  phunobarbital  diphenylhydantioun, phenytoin,
mephenytoin  ethotoin mephobarbital, pnmidone, carbam
azupine, cthosuximide methsuximde phonsuximide in
molhadione benzodiazepinc phonacemmde acetazolamide
progabide clonazepam divalproux sudium magnesum sul
fatv. mjcchion  metharbitel paramethadoone  phenylon
sodium valproate sodium clobazam sulthmme dilantin
diphenylan and L-5 hydraxyiryplophan

10 The mwthod of claim B wherein nontoxic NMDA
receptor blocker (b) = at least ane member sclected from the
group consmtng of duxtramethorphsn dextrorphan, amen
ladine memantune and pharmaceutically acceptable salt
thereof

11 The muthod of clasm 8 whercin (8) and (b) arc
coadmipstered as a sustained release form

12 The method of Llum 8 wherein anticonvulsant (a) 18
at least one member sulected from the gmup conmsting of
lamoingmne gabapentin, valproic acid topiramate famoto
tdine  phunobarbital  diphenylbydaniomn  phenytom
mephunyloin, sthotoin mephobarbital, pnmidone carbam
azvpmne, othosuximide methsuximide phensuximde (n-
miibadione benzodimzepme, phunacemude acuiarolamde,
progabide clonazepam divalproex sodmm meagnesium sul-
fate imcction metharbital paramethadione  phenytoin
sodum valproste sodum, clobazam, sulthiame, dilantm
diphenylan and L-5-hydroxytrypiophan and nontoxic
NMDA recuptor blacker (b) 18 at lcast one member sclected
from the group conmsting of dextromethorpban, dextror
phan amaniadine m.mantme and pharmeceuti.ally acoupt
able salt thereol and (a) and (b) are coadmimistered as a
single dosage unit
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13 The method of claum 8 wherem anticonvulsant (a) 15
al least one member aclocied from the group conssting of
lamotnigine, gabapeotin valproic scud topiramate, famoto-
dine, phenobarbital  diphenylhydaniomn, phenytoin
mephonytoin ethotoin mephobarbital, pnmudone carbam
szepine, cthosuximxle methsuximide, phensuxunide in
methadioge benzodiazepipe, phenacemade, acctazolamude
progabide clonazcpam divalprocx sodmm magnesium sul
fale injection, metbarbital, paramethadione, phenytomn
sodum valproate sodium clobazam sulthmame, dilantin
dipbenylan and L-5 bydroxytryptophan and nontoxic
NMDA recepior blocker (b) ss dextromethorphan, or phar-
macculically accepishle salt thereof

14 The therapcutic compomution of clam 1 further com
pnung (c) an analgomc.

15 The therepeutic compasition of claim 14 wherein the
aoalgesic 13 & non-narcolic analgesic

16 The therapeutic composition of clam 15 wherein the
non narcolic anslgesic 1s at least one member sclected from
the group consisting of acetammophen aspinn diclofens.
diflusinal etodolac, fenbufen lenoprofen, flufeusal furbi
profen, ibuprofen, izdomecthacin, ketoprofen, ketorolac
muclofenamic  acid, mefenamxe sad, oabumelone,
nsproxen oxaprazin, pheaylbutazone, proxicam sulmdac
folmetin and zomepirac.

17 The method of claim B further compnaing (c) an
snalgenc.

18 TIhe method of claxm 17 whorein the analgesac 1s a
non narcolic analgesic

19 The mcthod of claim 18 wherewn the non narcolic
analgomc 15 at least one member sclected from the group
conssting of ace tammnophen sspinn diclofenac, diffusmal
etodolac, fenbufen, fenoprofen, flufen:sal, Rurbiprofen, ibu
profen mmdomethacin, keloprofin ketorolac, meclofonamic
acid, mefenamic acid nabumetone, naproxen oxaprozin,
phenylbutazono, prroxicam, suhndac tolmetin and zomep
mc
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DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No 05-7005

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENC! N

PCT FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 588

DE FECHA 29 DE SEPTIEMBRE DEL 2006 EL TERMINO HABIL SENALADO

POR LA LEY EXPIRA EL 29 DE DICIEMBRE DEL 2008

NOTA. Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicacién
en la gaceta de Propiedad Indusirial, deberd solicitar y cancelar el examen de
patentabllidad so pena de que la solicliud calga en abandono, de acuerdo con o
establecido en el Articulo 44 de la Declslén

486/2000

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS
Sl X NO

Bogota D C, ENERO DE 2007
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2020
Bogota, DC,
Doctor OofdidN" ¥ - 2027
Carlos Reinaldo Olarte Garcla
Apoderado
ASUNTO Radicacién PCT N°  05-7005
Tramite 011
Evento 379
Actuacién 440
Folios 010

Con fundamento en lo previsto por el articulo 43 de la Decisién 488 de la Comisién de
la Comunidad Andina, se le comunica que la oposicién presentada por la doctora Laura
Catalina Sliva Barmmera, en su caldad de apoderada de Procaps S A, reune los
requisitos formales exigidos por |a ley al momento de su presentacion

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

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5 2, Iteral e), del
capltuio quinto del titulo pnmero de la Clrcular Unica N° 10 de 2001

ENZA CESPEDES DE VERGEL
Jefe de slén de Nuevas Creaclones

09 FEB 2007

El antenor requerimiento fue notificado por fijacién en lista de fecha,

Sede Centro: Carrera 13 No. 27-00 Pisos 2 5,7y 10
Sede CAN Tr 40A No. 38-50 Conmutador 3820840
Fax: 382 26 95 Linea 8600-810 186
Web www.eicoov.co e-mall Infofdsic gov.co
Bogod D.C Colombla
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