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Comprobante de pago de la tasa. @

Poderes, si fuere el caso. =~ |

Pruebas de los fundamentos de la oposicion.

Documentos que acrediten el legitimo interes, si fuere el caso,
Documento que acredita la existencia y representacion legal de las partes, cuando sean
personas juridicas. ,
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Referencia s Expediente N° 07 081 185n
Asunto o t ‘Oposxcic’m ala sohcxtud;‘de patente de Invencién titulada
“FORMAS DE DOSIS RESISTENTES AL ALCOHOL”
Solicitante * +EURO CELTIQUES. A.
| Opositora ~ :GYNOPHARMS.A.
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Pubhcada enla Gaceta de 1a F'{

cicio, identificada
823 del Consejo

de la sociedad

de Coldmbia y

manifiesto que

stando dentro del término de ley y por otderT expresa de mi entada, presento

oposicion a la. concesion del regnbtro de la Patente de Invenc
‘DE DOSIS RESISTENTES AL ALCOHOL’ cuyo titular ey
S.A., y pido a Usted ‘de_clarar fundada esta pposicién y en consecuencia

URO CELTIQUE

registro de la patente solicitada.
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Derecho de la Competencia, Propiedad

Optimum Industrial y Comercio Exterior
’ 1. INTERES PARA ACTUAR

Conforme a lo dispuesto en el articulo 42 de la Decision 486 de 2000 de la
CAN, estando dentro del término estipulado por la ley, manifiesto el legitimo interés
de nuestra representada para oponerse al registro de la patente de la referencia,
atendiendo a que la solicitud pretendida no cumple con los requisitos dispuestos en la
ley como se analizarda mas adelante y de ser concedida afectaria directqmente la
comercializacion dg” algunos productos 9/ mi- represéntada, que c¢fntienen, en

particular naloxona, naltrexona, nalorfina, hidromorfona, y/o oxicodona. Por lo tanto,

solicito respetuosamente a ese Despacho se sirva tener en cuenta la presente oposicién

dentro del tramite administrativo que se surte en esta Superintendencia.

2. FUNDAMENTOS DE HECHOS

agosto de 2007,
%del 2005-04-12;

2.1.1a solicitud, ob]eto de la presente fue presentada el 9 :
re1v1nd1c nd _pnorldad bajo la solicitud USZOO50670506P

Propmdad Industrial N° 592 del 30 de mayo de 200

ion, se refiere al

"2 2 La solicitud colombiana 07 081185 objeto de la presente opos
~ uso de un polimero termopldstico escasamente permeable al ‘: g‘ua o un polimerg
hidrofobico como material matriz de liberacion controlada eq manufagtur'u,mn

de una formulacion matriz opioide de liberacion controlada pam otorgar reqf' ctencia

a la extraccion de alcohol del opioide, caracterizado porque dicha formiilacién que

tiene un polimero termoplastico escasamente permeable al gua o polimero

hidrofébico como material matriz de liberacién controlada libera una menor

Carrera 13 N" 11995, Of. 104 Tel. GBI 13 12 13' 6 20 50 21 -Fax. (57T1)6 1219 79
fe Email: negouos@ﬂptinmm#co oM - Www.optimum-co.com
i "Bogota Colombia
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cantidad de opioide en un andlisis de extraccion de alcohol en comparacion con la
misma formulacién pero con el polimero termopléstico escasamente permeable al
’ agua o polimero hidrofébico sustituido totalmente o en parte por otros materiales
matrices.; un material hidrofébico como material matriz de liberacion controlada
en la manufacturacion de una formulacion matriz de sal opioide de liberacion
controlada para otorgar resistencia a la extraccion de alcohol de la sal opioide,
caracterizado porque menos de un 25 % de Ia sal opioide es liberada luego de 1
hora de - disolucion invitro de una forma de dosis que comprende dicha

formulaciéon en 900 ml de Fluido Gaéstrico Simulado con un 20 % etanol

utilizando un Aparato USP I (cesta) funcionando a 100 rpm a 37°C; y, una forma
de dosis de liberacion controlada caracterizada porque comprende: una matriz que

comprende una sal farmacéuticamente aceptable de un analgésico opioide en un

humano o animal, asi como los métodos de diagnéstico aplicados a*los seres humdnos o a

animales”. Solo seran patentables los productos o procedimientos. Por.lo tanto a luz

de la norma, dicha materia referente al uso y a un método de tratamicnto no seria

patentable.

- Carrera 13N 11995, OF 104 Tel (571) 2 '3“17 1326205021 - Fax. (57D 6 1219 79
E-maﬂ negaclm@nprmmm« 0.com - www.optinum-co.com
i ' ‘Bogota Colombia




D‘ereCho de la Competencia, Propiedad
Industrial y Comercio Exterior

| f
£ _Optimum . ;

Z 4 Ahora b1en, con base en el amculo 14 de Ia Dectston 486 de la CAN consagra lo
siguiente: “Los patses mzembros oto'rgamn patentes pam las mvencwnes, sean de producto o
| L p'rocedzmiento, en’ todos los campos de la tecnologiaP szemp're que sean nuevas, tengan nivel
| m«ventwo y sean susceptlbles de aplicacmn mdusmal” Asi las. cosas, las invenciones
ob]eto de patente dében ser nuevas y rener nx%l inventivo, Bien, pues antes de la

| fecha de prlcmdad de esta sohmtud se encuemrm 1os siguientes documentos que

ol
]

e Dl EP1348429 pubhcada el 10 de octubre de 2003,

e D2 woosoowog publuada el 16 de eneto de 2003,

 ‘ afecta fa patentablhdad de la presentc bohcrmd‘

|
S Loy
2.5. Igualmente. ademas que Ia preSente define un;

‘os(ifxcacién sosteni
' E
{
{

es objeto det patente, tambi

estado de la técnica. Asi lo 3

denvable de manera ¢
revela  formas

-‘"particularmente en la desmpcxon
. (

cion orales que

ultiparticulados

se. revela Una

! partu,ularmente en Ia remndlcaclén 1 una mezcla expu

‘ terapeutlcamente actwo, uno ‘0 varios’ matenales hldrofob

grupo que consiste en alquxlcelulosas, pohmeros acrilicos y'

copollmeros, laca, zem, acelte de castor hldrogenado,

htdrogenado y mezclas de ellos asf como iuno o varios portador
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mezclas de ellos y dicho portador fusible hidréfobo. Ahora bien, igualmente el
documento D2 define un proceso para preparar formas de dosificacion en pastilla
de agentes farmacéuticos de metformina HCI. Segtin las reivindicaciones de la
anterioridad D2, se revela un proceso para preparar una formulacion de pastilla
farmacéutica de un agente farmacéutico de dificil compresion, que comprende los
pasos de preparar una mezcla por combinando del agente farmacéutico de dificil
compresién, un componente hidrsfilo erodible y un componente hidrofobo; se
comprime la mezcla en una pastilla. Por lo tanto, visto dicho documento D2 en

combinacion con el documento D1, la presente solicitud carece evidentemente de

altura inventiva, pues a partir de estas una persona del medio puede de manera

obvia llegar a definir un polimero termopléstico escasamente permeable al agua o

un polimeto hidrofébico como marerial matriz de liberacién controlada en Ia

- .‘6‘.‘”‘Por lo tanto, este documento objeto de oposicion a la luz d
combinacion con el documento D2, carece de ALTURA INV"
colombiana 07 081185 no puede pretender un monopolio ip
que lo que pretende no cumple con dos de los tres requisitos neces para su

proteccion.

13.Ne 11995, OF, 104 Tel G112 1 1 13- 6205021 - Fax. (571)6 12 19 79

pttmnmeco.com - www.optimum-co.com
Bogon Colowbia
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2 8.Que por consigun,ente, respecto a la sohc:ltud pretendlda se tiene que:

{
|
i
|

A Segin la Decision 486 de la

(‘omumdad Andma de Nacxones, Arttculo 18.--“Se considerard que una invencidn
i tiene nivel inventivo, si p_am unva‘persona-del oﬁcio nommlmente versada en la materia
técnica'cowé.;pondiente' esa irwencién no hubieﬁie 'resultado obvia ni se hubiese derivado
de manera evidente del estado de la técmca A la fecha de prioridad, 12 de abril de
2005, a partn' del documento D2 en combtnamén con DI, puede llegar de

manera evidente a un pohmero termopléatlco escasamente permeable al agua o

un polimero hldroféblco_ como material nj\atrtz de liberacion controlada en la
manufacturacion de una formulacion matriz opioide de liberacion controlada

_para otorgar resistencia a la extraccion de alcohol del opioide, sobre el cual
i d { o

busca proteccion en el capitulo reivindicaf

fl 486 de la CAN

oto‘rgamn patentes

" los campos de la

ogia, stempre que sean nuevas, tengan mvel inventivo éan susceptibles de

cacién mdusmai” La presente solicitud | carece de aplica Indusmal ya que

como’ se demostro anterlormente, algunas clausulas

terapéutnco y estos no son aplu.ables industrmlmente p

obtlene un producto o proceso; ¥ segundo no es reprog

- escala mdustrlal Por lo tanto, el ob]eto de la presente in

usos y métodos terapeutlcos, no cumplen con el requis

: mdubtrial
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Dado lo anterior, es pomble deducxr que la sohmtud v lo reivindicado no es

objeto de patentabxlxdad pues es contrano a
Comumdad Andma de Nacxones, Atticulo 114 “Los Paises Miembros otorgardn

- patentes para las mvem:zones, sean de producto o detprocedzmzento, en todos los campos de la

|
o

o que dlcta Ia Decisién 486 de la

tecnologia, sxemp're que sean nuevds, tengan nivel m«uentwo y sean susceptibles de aplicacion

mdustnaL” La sohc1tud pretendlda no cumpie con dos de los tres requisitos de

patentabilidad.

R
i

j
|

2,10, ‘Por todo lo anterior, at‘entaménte solicito fa usted que se sirva declarar fundada

la presente oposxclon y ‘negar el registro 1Patente de invencién denominada
“FORMAS DE DOSIS RESISTENTES AL J’ALCOHOL cuyo titular es EURO
"CELTIQUE . A.,, solicitud Colomblana que’ aparecté publicada en la Gaceta de la

Propledad Indusmal N° 592 del 30 de mayo

i

e DI EPI348429 pubhcada el 10 de octubre de 2003.
D2: W003004009 publlcada el 16 de eﬁero de 2003.

prueba en este asunto los sxgmentes:

!

I‘l

e conformldad con lo dispuesto por las

|
|
:
|
f
|

J

|
!
!

Y

3 PRUEBAS
l
|
|

| normas vigentes,

3

ito a usted tener

6205021 - Fax. (571) 6 12 19 79

X 01111 WWW.OpHmUILCO, com
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4. FUNDAMENTO DE DERECHO

Fundamento esta observacién en las normas legales siguientes:
4.1.  Numeral 1 del articulo 586 del Cédigo de Cometcio.
4.2,  Articulo 42 de la Decision 486 de Ia Comision del Acuerdo de Cartagena.

4.3,  En las dem4s normas concordantes.

5. ANEXOS

Para los efectos correspondientes anexo al presen

D1: EP1348429 publicada el 10 de octubre de 2003.
D2: WO03004009 publicada el 16 de enero de 2003.

3-6205021 -Fax. (5T G 1219 79
HO-CO. com - Www.opTinuim-co.com
Bogotd Colombia
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6. NOTIFICACIONES

Para efectos de notificaciones que por disposicion del articulo 50 del Decreto

01 de 1984 debe hacer su Despacho, informo que mi representada y la suscrita

recibiremos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas

en la Carrera 13 Ne 11995, Of. 104 de esta ciudad de Bogota.

Sefior Superintendente,

S,

ELIANA ISAURA MORENO BOHORQUEZ

C.C. 51’975.664 de Bogota
T.P.A. 83823 del C.S. de la .

-6205021 - Fax. (5T1) 6 1219 79
{IM-CO.COoMm - WWW.oPHinum-co.com
Bogota Colombia
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_ PPDER ESPECIAL

Yo, LUIS PALACIOS ARAGON, mayor de edad y vecino de la ciudad de Barrapgquilla
Colombia), identificado como aparece al pie de mi firma, quien en el presente dp€umento
actia en calidad de Representante Legal de la sociedad GYNOPHARM S.A. sociedad
legalmente constituida y domiciliada en la ciudad de Barranquilla (Colombia), por el
presente documento otorgo a la doctora ELIANA ISAURA MORENO BOHORQUEZ,
abogada en ejercicio, identificada como aparece al pie de su firma, con tarjeta profesional
No. 83823 del C.S. de Ia J., poder especial, amplio y suficiente, para formular oposiciones u
observaciones a la solicitud c%@z:tente No, 07-81185, titulada “FORMAS DE DOSIS
RESISTENTES AL ALCOHOL”, cuyo titular es EURO CELTIQUE S.A.., publicada
en la gaceta No. 592 del 30 de mayo de 2008.

Nuestro apoderado queda facultado, de manera expresa, para realizar todo tipo de actos

preparar y presentar solicitudes, hacer declaraciones, pagar tasas, contribuciones e
impuestos, recabar los titulos o certificados. Asimismo quedan autorizados para impugnar
administrativa y judicialmente todo lo que fuere resuelto en el expediente a que se hace
expresa referencia en el presente poder, con todas las facultades generales y especificas
que fuera requerido para ella.

De la misma manera, ademas de las facultades que le confiere la naturaleza del presente
mandato, se encuentran facultados para recibir, desistir, transigir, sustituir, y reasumir el
presente poder, incoar acciones, interponer recursos y demds facultades conferidas por la

~M‘ ia: No. 319788.

, .H% 4

Entante Ii A .

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51'975.664 de Bogota
T.P.A. 83823 del C.S. de la J.

necesarios para llevar a cabo el trdamite de la oposicion, incluyendo, sin limitacion, -

Nz
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CERTIFICADO NACIONAL

CAMARA DE COMERCIO DE BARRANQUILLA '

A

* k&% ***************************************************************************

CERTIFICADO DE EXISTENCIA ¥ REPRESENTACION LEGAL O DE INSCRIPCION DE
* DOCUMENTOS . :

"EL  8USCRITO SECRETARIO DE LA CAMARA DE COMERCIO DE BARRANQUILLA, CON
yfFUND‘_ENTO EN LAS INSCRIPCIONES DEL, REGISTRO MERCANTIL. | ‘ \

c ERTIFICA j

 ‘Quepror Escritura P?bllca No.' 3,551 'del 17 de Dic/bre de 1997,
. otorgada en  la ‘Notaria 3a. de Ba anquilla, inscrito(as) en esta
ra . de Comer01o, el 18 de ch/b e de 1997 bajo el No 72 965 del
‘reSPectivo, Fue congtituida 1 - - ;
nima = denominada GYNOPHARM 5.A.

C E R T IF I C A

¢
1.

o C— [
el I8

dicha  ‘sociedad ha’ 'slde reformada por las 51gu1entes escrlturas
ocumentos privados: j -

Nume 0 aaaa/mm/dd | S Notarla
532 1999/03/25 Notarla 3a de Barra

No. Insc o Reg @aaa/mm/dd
lla 80,3737 1999/04/13

|
|
|
ety
‘ v
e ER T I F I q A

DENOMINACTON O RAZON SOCIAL nwy: i‘wzjf- \_"

NIT jo: '802. 006. 279 4.
MAT:ICULA MERCANTIL~ 245, 470

¢ E R T 1 FI e A\{

Direccion para notlflcaclones judiciales:
CR. .49 C No 80 - 125 OF 512.

De:la ciudad de Barranqullla

Cor e electr?nlco ceo

CERTI FiI c A

! 2 CION: . El t?rmlno de dura01?n de 1a 5001edad se £ij? hasta el
16 de Dic/bre de 2047 T o

ULK“C?RTiﬂicALu

"OBJETO - SOCIAL: - a) - La fabricacion de capsulas y. otro productos simi-
lares a partlr de materlales tales como gelatlnas U’ otros de distin-~
ta | naturaleza, que ‘puedan ser utllizados ‘como’ envases o rec1p1entes
de productOS y sustancias quimicas, farmaceutlcas y cosmeticas, para

!

| wkk CONTINUA i

Fecha 20080814 p Hora Certlficado 16 59 44

operac1on 5 02NJK0814067 . PAGINA No. 1

SR, 1T, BEOEIRFI-E RIM 012000

IMPRESD 20R

4
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CERTTFICADO NACIONAL

CAMARA DE CCMERCIO DE BARRANQUILLA

Operacion : 02NJK0814067 PAGINA No. 3

’ ' : |
CERTILTFICA

ADMINISTRACION: Seran funciones de la'junta directiva, entre otras:

Autorizar cualquler acto. © contrato‘cuya cuantia sea superior al

‘equivalente en pesos Colombianos a cincuenta mil dolares de los Es-

“\H-l

tados Unidos de America (US$50.000.00), liguidados a la tasa de cam-
bio |representativa del mercado vigente el dia en que se surta la
aprobacion y para enajenar o gravar bienes inmuebles y demas activos
fijos de la sociedad, cualquiera que sea la cuantia de la transac-
cion., Las demas que le sean propias y no esten atribuidas a otrxo or-
gano | social vy las que le correspondan en virtud de la ley. la socie-
dad |tendra un Gerente General, quien ejercera la administracion y
representacion legal de la sociedad y tendra las siguientes atribu-
ciones, entre otras: Ejercer la representac1on legal de la sociedad
en odos los .actos vy contratos que sd requieran para el desarrollo
del |objeto wsocial, de conformidad con lo previsto en las leyes y en
los |presentes estatutos Aprobar y celebrar en nombre dé la sociedad
todo| ‘acto © contrato cuya cuantia sea igual o inferior al equivalen-
te en  pesos Colomblanos a-.cincuenta mil dolares de los Estados Uni-
dos |de America (U8$50.000.00)-, 11qu1dados a la-tasa de cambio repre-
sentativa del mercado vigente ‘&l dlq en que e surta la aproba01on o
celebracion del acto. Para ena]enar, = cualquler titulo, bienes in-
muebles de la soc1edad 0 constituir gravamenes sobre los mismos, de-
bera| obtener la aprobaC1on de la junta dlrectlva, cualquiera que sea
la vantia de la transaceion; o las demas func1ones que le corres-
pondan como representante legal por disposicion de la ley, de estos
estatutos o de la junta directiva. El Gerente General tendra un su-
plente, designado por la junta directiva, quien lo reemplazara con
identicas facultades en sus faltas temporales, absolutas o meramente

‘acciedentales, sin que sea necesario para ello acreditar la ausencia

del | pringipal.~=== === s o o oo oo e e m e m e
CERTIFICA
Que Ség°n Acta No, 15 del 18 de Febrero de 2008 correspondiente a

la Asamblea de Accionistas en Bogota, de la sociedad:
GYNOPHARM  S.A. === == m o im o i i e e e e

cduya parte pertinente se ingcribi? en esta C?mara de Comercio, el

25 de Febrero de 2008 bajo el No. 137,919 del libro respectivo, fueron

hechos los siguientes nombramientos:

CLASE: JUNTA DIRECTIVA
'PrinCipales
-~ 1. Llobet Poal Manuel CC.*e*%x*14, 670,196
2. Zanatta Reherman Leonardo Andres : CC.*¥%®k%%®k%2 760,271
3. Munoz Marroguin Diego CC.%*x%%%%%7 688,292

| *%% CONTINUA *%%

Fecha :‘20080814‘ " 'Hora Certificado 16:59:44

SoAL W7, BE.012.711-5 8221 01-2003
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CERTIFICADO NACTIONAL

CAMARA DE COMERCIO DE BARRANQUILLA

Ampl o .y Buficienta a KAREN JENNIFER FIGUEROA GARCIA C.C. No. 32.-
732.070, para que en nombre y representacion de la sociedad suscri-
ba ' todas ‘las declaraciones‘cambiarias a que egta obligada GYNOPHARM
'8.A., én el giro normal de sus negocios y operaciones sociales.-----

CERTIFICA

Que | segun Documento Privado de fecha 10 de Octubre del 2.000, ins-
crlgc en esta Camara de Comercio el 12 de junio del 2.002, bajo el
2.164 del 1libro respectivo,consta que €l senor JORGE CASTELLANOS
MARﬁINEZ identificado con . C.C.N0.19.460. 089 actuando como represen-
tanﬁe ljegal de la 3001edad GYNOPHARM S.A; otorga Poder Especial BAm-

pli y Suficiente a KAREN FIGUEROA GARCIA, identificada con la ce-
dulp de ciudadania’® N0.32.732.070 de Barrangquilla, mediante docu-
mento privado de octubre 10/2000, inscrito en la Camara de Comer-
ced de Barranqullla bajo el No.1.872 del libro - respectivo, para
que | en representacion de GYNOFARM S.A, suscriba las declaracio-
ne cambiarias a los que  esta obllgada GYNOFARM S.A. en el giro
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| Deéscription

| BACKGROUND OF THE INVENTION

{0001] The present invention relates to the use of melt extrusion technology in the production of bioavailable sus-

5|
tained-release mattix pharmaceutical formulations. Previously, meli extrusion has been used in the production of im-

| mediate release formulations.
[ [0002] Itis known inthe phammaceutical att to prepare compositions which provide for conirolled release of pharma-

} cologically active substances gontained in the compositions after oral administration to humans and animals. Such
179 slow release compositions are used to delay absorption of a medicament until it has reached certain portions of the

alimentary tract. Such sustained-release of a medicament in the alimentary tract further maintains a desired concen-
tration of said medicament in the blood stream for a longer duration than would occur if conventional rapid release

‘ dosage forms are administered.
[0003] Different methods of preparing controlled release pharmaceutical dosage forms have been suggested. For

’

|

( 5  example, direct compression technigues, wet granulation techniques, encapsulation techniques and the like have been

,‘ proposed 1o deliver pharmaceutically active ingredients to the alimentary tract ovar extended periods.

‘ [0004] Additionally, various types of sustained release formulations are known in the art, including specially coated
peliets, coated tablets and capsules wherein the slow release of the active medicament is brought about through
selactive breakdown of the ¢coating of the preparation or through compounding with a special matrix to affact the release

|20 of a drug. Some sustained release formulations provide for related sequential release of a single dose of an active

/‘ compound at predelermined periods after administration.

[0005] it is the infent of all sustained-release preparations to provide a longer period of pharmacologic response

/ after the administration of the drug and is ordinarily experienced after the administration of the rapid release dosage

! forms. Such longer pariods of response provide far many inherent therapeutic benefits that are not achieved with

/ 25 corresponding short acting, immediate releasa preparations. This Is especially true in the treatment of cancer patients

or other patients in need of treatment for the alleviation of moderate to severe pain, where blood levels of an opioid

‘ analgesic medicament must be maintained at a therapeutically effective level to provide pain retief. Unless conventional

/ rapid acting drug therapy is carefully administered at frequent intervals to maintain effective steady state blood levels

,’ of the drug, peaks and valleys in the blood lavel of the active drug occur because of the rapid absorption, systemic
| 80 excretion of the compound and through metabolic inactivation, thereby producing special problems in maintenance of

‘ analgesic efficacy

/ {0006] The prior art feaching of the preparation and use of compositions providing the sustained-release of an active

compound from a carrier is basically concerned with the release of the active substance into the physiologic fluid of
the alimentan tract However, it is generally recognized that the mere presance of an active substance in the gastroin-
35  testinal fluids does not, by itself, insure bicavailality.

| [0007] Inorderto be absorbed, the active drug substance must be in solution. The time required for a given propottion

’ of an active substance from a unit dosage form is detetmined as the proportion of the amount of active drug substance

| released from a unit dosage form over a specified time base by a test method conducted under standardized conditions.

The physiologlc fluids of the gastrointestinal tract are the media for determining dissolution time. The present state of
| the art recognizes many satisfactory test procadures o measure dissolution time for pharmaceutical compositions,

’ and these test procedures are described In official compendia worid wide,

{0008] Although there are many diverse factors which influence the dissolution of driig substance from its carrier,
the dissolution time determined for a pharmacologically active substance from the specific composition is relatively
constant and reproducible. Among the different factors affecting the digsolution time are the surface area of the drug
substance presented 1o the dissolution solvent medium, the pH of the solution, the solubility of the substance in the
specific solvent medium, and the driving forces of the saturation concentration of dissolved materials in the solvent
medium, Thus, the digsolution concentration of an active drug substance is dynamically modified in its steady state as
components are removed from the dissolution medium through absorption across the tissue site. Undar physiclogic
conditions, the saturation level of the dissolved materials is replenished from the dosage form reserve to maintain a
relatively uniform and constant digsolution concentration in the solvent medium providing for a steady state absorption,
[0009] The transport across a tissue absorption site of the gastrointestinal tract is influenced by the Donnan osmotic

equilibrium forces on both sides of the membrane since the ditection of the driving force is the difference between the
concentrations of active substance on either side of the membrane, i.e., the amount dissolved in the gastrointestinal
fluids and the amount present in the blood. Since the blood levels are constantly being modified by dilution, circulatory
chanaes. tissuye storaae. metabolic conversion and systemic excretion, the flow of active materials is directed from the
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bioavailability. The dissolution time and the bicavailability determined for a composition are two of the most significant
tundamental characteristics for consideration when evaluating sustained-release compositions.

[0011] WMelt granulation techniques have also been suggested to previde controllad release formulations. Generally,
melt granulation involves mechanically working an active ingredient in particulate form with one or more suitable binders
and/or pharmaceutically acceptable excipients in a mixer until one or more of the binders melis and adheres to the
surface of the particulate, eventually building up granules.

[0012] U.S. Patent No. 4,957,681 (Klimesch, et. al.) discloses a continuous process for preparing pharmaceutical
mixtures having at least iwo components which are continuously metered. The process includes continuously metering
the individual components of the pharmaceutical mixture at a rate of at least 50 g/h on elecironic differential meiering
balances having a metering aceuracy of at least £ 5% within time intervals of less than one minute and, additionally,
having screw conveyors, thereby obtaining a substantially uniformly metered mixture; and shaping the mixture. Exam-
ple 1 of the '681 patent is representative of the process. The requisite amounts of a copolymer having a K value of 30
and obtained from 80% of N-vinylpyrrolid-2-one (NVP), stearyl alcohol and theophylliine are metered via three metering
balances into the hopper of an extruder and extruded. The temperatures of the extruder cylinder consisting of six shots
ranged from 30-60°C and the die Is heated to 100°C The resultant extrudate Is then pressed. into tablets of the required
shape. The '681 patent does not disclose preparation of sustained release opioid pharmaceutical formulations.
[0013] N. Follonier., et al., Hot-Melt Extruded Peliets for the Susiained Release of Highly Dosed Freely Soluble Drugs,
Proceed. intern. Symp. Control. Rel. Bioact. Mater., 18 (1991) describes certain diltiazem hydrochloride formulations
prepared using hot-melt screw-extrusion to obtain sustained-release peliets to be filled into hard gelatin capsules. The
polymers used were ethylcsliulose, & copolymer of ehtyl acrylate and methyl methacrylate containing quatermary am-
moniurn groups, cellulose acetate butyrate, poly(vinyl chloride-co-vinyl acetate) and a copolymer of ethylene and vinyl
acetate. In order to lower the extrusion temperature, some plasticizers were used.

[0014] WO 93/07859 describes drug loaded pellets produced through meit spheronization wherein the therapeutically
active agent is blended with various excipoients and binders; the formulation is fed to an exiruder where it is heated
and extruded at a speed of about 0.05 to 10 mmy/sec. at approximately 60-180° C. The exirudate is then cut into pieces
in a pelletizer and subsequently fed to a apheronizer for uniform peilet formulation.

[0015] Despite the foregoing advances and the various techniques for preparing sustained release formulations
available in the pharmaceutical art, there is a need in the art for an orally administrable opioid formutation which would
provide an extended duration of effect which is also easy to prepare, e.g via melt-granulation techniques.

OBJECTS AND SUMMARY OF THE INVENTION

[0018] It is therefore an object of the present invention to provide sustained- release pharmaceutical formulations
suitable for oral administration and methods for preparing the same utilizing melt-extrusion techniques.

[0017] liis also an object of the present invention to provide improved methods for producing pharmaceutical extru-
dates containing opioid analgesics and pharmaceutical accepiable hydrophobic materials via melt extrusion tech-
niques.

[0018] It is a further object of the present invention to provide a sustained-release melt exiruded multi-particulate
formuiation which need not be spheronized In order to obtain a final dosage form.

[0019] i is also an object of the present Invention to provide methods of treatment for human patients in nead of
opioid analgesic therapy using dosage forms prepared in accordance with the methods disclosed herein.

[0020] In accordance with the above objects and others which will be apparent from the further reading of the spec-
ification and of the appendad claims, the present invention is related in part to the surprising discovery that sustained-
release oral opioid analgesic formulations may be prepared utilizing melt extrusion technigues to provide bioavailable
unit dose products which provide analgesia in a patient for, e.g., B - 24 hours..

[0021] The invention is also related in part fo a new melt-extruded oral sustained-release dosage forms which com-
prise a pharmaceutically acceptable hydrophobic material, a retardant selected from waxes, fatly alcohols, and faity
acids, and a drug.

[0022] More particularly, one aspect of the present invention is related to a pharmaceutical extrudate including an
opioid analgesic dispersed in a matrix. Preferably, the extrudate is strand or spaghetti-shaped and has a diameter from
about 0.1 to about 5§ mm. The extrudate is divided into unit doses of the opioid analgesic for oral administration to a
patient, and provides a sustained analgetic effect for 8-24 hours or more.

[0023] The matrices preferably include a hydrophobic material and a second retardant material (preferably a hydro-
phobic fusible camier) which acis to further slow or control the release of the therapeutically active agent when the
formulation is axposad o agueous solutions in-vitro. or exposed 10 qgastic and/or intastinal fluids.
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{0025] The retardant material (hydrophobic fusible carrier) is preferably seiected from naturaf and synthetic waxes,
fatty acids, fatty alcohols and mixtures of the same. Examples include beeswax and carnauba wax, stearic acid, and
steary! alcohol. This list is of course not meant to be exclusive.

[0026] The extrudate may be cut into multiparticulates by any cuiting means known in the art. Preferably, the multi-
particulates have a length of from about 0.1 to 5 mm in length. The multiparticulates may then be divided into unit
doses such that each individual unit dose includes a dose of opioid analgesic sufficient to provide analgesia to a
marmmal, preferably a human patient.

[0027] The unit doses of multiparticulates may then be incorporated into a solid pharmaceutical dosage formulation,
e.g. via compression or shaping into tablets, by placing a requisite amount inside a gelatin capsule, or by forming the
extruded product into the form of a suppository.

[0028] The pharmaceutical extrudates of the present invention may be prepared by blending the drug together with
all matrix ingredients (hydrophobic material, binder and any additional (optional) excipients), feeding the resuitant mix-
ture into an extruder heated to the requisite temperature necessary to soften the mixture sufficiently to render the
mixture extrudable; extruding the viscous, heated mass as a spaghetti-like strand; allowing the extrudate to congeal
and harden, and then dividing the strand into desired pieces. This may be accomplished, e.g., by cutting the strands
into pellets of 1.5 mm in diameter and 1.5 mm in length. Preferably, the extrudate has a diameter of from about 0.1 to
about 5 mm and provides sustained release of said opioid analgesic for a time period of from about 8 to about 24 hours,
{0029] Another aspect of the invention is directed to pharmaceutical dosage forms including the extrudate prepared
as outlined above. The extrudate is cut into multiparticulates using any cutting means known in the att, e.g a blade.
The multiparticulates are then divided into unit doses containing an effective amount of opioid analgesic to provide
analgesia or pain relief in & human patient over the desired dosing interval. The unit dose of multipariiculates may then
be incorporated into tablets, e.g. via direct compression, formed into suppositories, or encapsulaied by any means
known in the art.

[0030] [nyet afurther aspect of the invention, thera is provided a method of treating a patient with sustained-release
formulations prepared as desctibed above. This method includes administering a dosage form containing the novel
extrudate {o a patient in need of opioid analgesic therapy. For purposes of the present invention, a unit dose is under-
steod to contain an effective amount of the therapeutically active agent to produce pain relisf and/or analgesia to the
patient. One skilled in the art will recognize that the dose of apicid analgesic administered to a patient will vary due to
numerous factars; e.g. the specific opiocid analgesic(s) being administered, the weight and tolerance of the patient,
other therapeutic agents concomitantly being administered, etc.

[0031] As mentioned ahove, in order for a dosage form to be effective for its intended purpose, the dosage form
must be bioavailable, For purposes of the present invention, the term "bioavailable” is defined as the total amount of
a drug substance that is absorbed and available to provide the desired therapeutic effect after administration of a unit
dosage form. Generally, the bicavailability of a given dosage form is determined by cormparison to a known reference
drug product, as commonly determined and accepted by Governmental Regulatory Agencies, such as the United States
FDA.

[0032] The term "bioavailability” is defined for purposes of the present invention as the extent lo which the drug (e.
g., opioid anaigesic) is abserbed from the unit dosage form and is available at the site of drug action.

[0033] The terms "sustained release”, "extended duration”, and "controllad release” are defined for purposes of the
present invention as the release of the drug (e.g., opioid analgesic) at such a rate that blood {e.g., plasmay} levels are
maintained within the therapeutic range but below toxic levels over a period of time greater than 8 hours, more preferably
for about 12 to about 24 hours, or longer.

[0034] The term "unit dose" is defined for purposes of the present invention as the total amount of multiparticulates
needed to administer a desired dose of therapeutically active agent (e.g., opioid analgesic) to a patient,

[0035] The extrudates of the present invention preferably permit release of the opioid (or salts thereof) over a sus-
tained period of time in an aqueous medium. The term "aqueous madium" is defined for purposes of the present
invention as any water-containing medium, e.g. water, pharmaceutically acceptable dissolution medium, gastric fluid
and/or intestinal fluid and the like.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] The following drawing is iliustrative of an embodiment of the invention and is nhot meant to limit the scope of
the invention as encompassed by the claims.

Eiaura 1 ie a araph dieplaving the dissolution resulis of Examplies 1 and 2
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Figure 5 is a graph displaying the dissolution results of Examples 7 and 8 vs. Example &;

Figure 6 is a graph displaying the dissolution results of Examples 9 and 10;

Figure 7 is a graph displaying the dissolution results of Examples 11 and 12;

Figure 8 is a graph displaying the dissolution results of Examples 15 and 16;

Figure 9 is a schematic representation of a system for carrying out the present invention;

Figure 10 is a graph displaying the fed/fast bioavailability results for Example 20;

Figure 11 is a graph displaying the plasma morphine concentrations of Example 21 obtained from administration
of the capsules from Example 6 vs. MS Contin ®;

Figure 12 is a graph displaying the plasma oxycodone concentrations of Example 22 obtained from administrating
the capsules from Examples 11 and 13 vs. OxyContin ®;

Figure 13 is a graphical representation of the plasma oxycodone concenirations of Example 14;

Figure 14 is a graphical representation of the hydromorphone concentrations of Example 24 using the capsules
from Exampie 17 vs. Dllaudid®;

Figure 15 is a graph displaying the plasma hydromorphone concentrations of Example 24 using capsules from
Example 18 vs. Dilaudid® ;

Figure 16 is a graph of the steady-state plasma hydromorphone concentrations of Example 25 using the capsules
of Example 17; and

Figure 17 is a graph of the plasma hydromorphone coneentrations of Example 26 using the capsules of Example 19,

DETAILED DESCRIPTION

[0037] In one aspect of the invention, the sustained-release dosage forms comprise an cpioid analgesic as the ther-
apeutically active agent. In such formulations, the drug is incorporated into & melt-extruded strand which includes a
pharmaceutically acceptable hydrophobic material such as an alkyleellulose or an acrylic polymer or copolymer. In
certain embodiments, it is preferably to further add to the blend a plasticizer for the hydrophobic material in order to
reduce the extrusion temperature, The choice of the most suitable plasticizer is made based on its ability {o lower the
glass transition temperature (Tg) of the polymer. In prefetred alternative embodiments, a hydrophobic fusible carrier
(which may also act as a binder) is utilized instead of a plasticizer. The hydrophobic fusible carrier preferably imparts
a slower release of the therapeutically active agent from the meit extruded formulation. Any further pharmaeutical
excipients known to those skilled in the art may be added as deemed necessary.

[0038] Another aspect of the invention is directed to improved melt extrudéd matrices which comprise a hydrophobic
material and a fatty binder such as previously specified. In accordance therewith, a therapeutically active agent is
combined with one or more suitable hydrophobic materials and a hydrophobic fusible carrier is extruded to form an
extrudate. The extrudate may then be cut into multiparticulates which are subsequently incorporated into sustained
release dosage forms.

Tharapeutically Active Agents

[0039] Therapeutically active agents which may be used in accordance with the present invention inciude both water
soluble and water insoluble drugs, Examples of such therapeutically active agents inciude antihistamines (e.g., dimen-
hydrinate, diphenhydramine, chlorpheniramine and dexchlorpheniramine maleate), analgesics (e.g., aspirin, codeine,
momhine, dihydromorphone, oxycodone, etc.), non-steroidal anti-inflammatory agents (e.g., naproxen, diclofenac, in-
domethacin, ibuprofen, sulindac), anti-emetics (e¢.g., metoclopramide, methylnaltrexone}, anti-epileptics (e.9., pheny-
toin, meprobamate and nitrazepam}, vasodilators (e.g., nifedipine, papavetine, diltiazem and nicardipine), anti-tussive
agents and expectorants (e.g., codeine phosphate), anti-asthmatics (e.g. theophyliing), antacids, anti-spasmodics (e.
g. atropine, scopolamine), antidiabetics (e.g., insulin, diuretics {e.g., ethacrynic acid, bendrofluthiazide), anti-hypoten-
sives (e.g., propranolol, cloniding), antihypertensives (e.g, clonidine, methyldopa), bronchodilaters (e.g., albuterol),
steroids (e.g., hydrocortisone, triameinolone, prednisone), antibiotics (e.g., tetracycline), antihemorrhoidals, hypnotics,
psychotropics, antidiarrheals, mucolytics, sedatives, decongestants, laxatives, vitamins, stimulants (including appetite
suppressants such as phenylpropanolamine), as well as salis, hydrates, and solvates of the same.

{0040] In embodiments of the invention directed to opicid analgesics, the opioid analgesics used in accordance with
the present invention include alfentanit, allylprodine, alphaprodine, anileridine, benzylmorphine, bezitramide, buprenor-
phine, butorphanol, clonitazene, codeine, cyclazocine, desomorphine, dextromoramide, dezocine, diampromide, di-
hydrocodeine, dihydromorphine, dimenoxadol, dimepheptanol, dimethylthiambutene, dioxaphetyl butyrate, dipi-
panone, eptazocine, ethoheptazine, ethylmethylthiambutene, ethylmorphine, etonitazene fentanvl. heroin. hvdroco-
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“\ ymorphone, papaveretum, pentazocine, phenadoxone, phenomomphan, phenazocine, phenoperidine, piminodine, pir-

| ltramide, propheptazine, promedol, properidine, propiram, propoxyphene, sufentanil, tramadol, tiliding, salts thergof,
| mixtures of any of the foregoing, mixed mu-agonists/antagonists, mu-antagonist combinations, and the like. The opioid
\ analgesic may be in the form of the free base, or in the form of a phamaceutically acceptable salt, or in the form of a
| pharmaceutically acceptable complex.
\ [0041] In cerlain preferred embodiments, the opicid analgesic is selected from morphine, codeine, hydromorphone,
Inydrecodone, oxycodone, dihydrocadeine, dihydromorphine, exymorphane, tramadol or mixtures thereof.
0042] In one preferred embodiment the sustained-release oploid oral dosage form of the present invention includes
lpydromorphone as the therapeutically active ingredient in an amount from about 4 to about 64 mg hydromorphone
ydrochloride. Alternatively, the dosage form may contain molar equivalent amounts of other hydromorphone salts or
of the hydromorphone base. In other preferred embodiments where the opioid analgesic is other than hydromorphone,
the dosage form contains an appropriate amount to provide a substantially equivalent therapeutic effect. For example,
wien the opioid analgesic comprises morphine, the sustained-release oral dosage forms of the present invention
include from about 5 mg to about 800 mg morphine, by weight (based on morphine sulfate). When the opioid analgesic
cokpprises oxycodone, the sustalned-release oral dosage forme of the present inventicn include from about 5 mg to
about 400 mg oxycodone. When the opioid analgesic is tramadol, the sustained-release oral dosage forms of the
lnvéntion include from about 50 mg to about 800 myg tramadol by weight, based on the hydrochloride sait.
[0043] The sustained-release dosage forms of the present invention generally achieve and maintain therapeutic
leve‘!s substantially without significant increases in the intensity and/or degree of concurrent side effects, such as nau-
sea,'gvomiting or drowsiness, which are often associated with high blood lavels of opioid analgesics. There is also
evidence fo suggest that the use of the present dosage forms leads to a reduced risk of drug addiction.
[0044] inthe present invention, the oral opioid analgesics have been formulated to provide for an increased duration
of anélgesic. Surprisingly, these formulations, at comparable daily dosages of conventional immediate-release drug,
are as\sociated with a lower incidence in severity of adverse drug reactions and can also be administered at a lower
daily dpse than conventional oral medication while maintaining pain control,
[0045] When the therapeutically active agent included in the dosage forms of the present invention is an opioid
analge‘§ic, the dosage form may further include one or more additional which may or may not act synergistically with
the opioid anaigesics of the present invention. Examples of such additional therapeutically active agents inciude non-
steroida\l anti-inflammatory agents, including ibuprofen, diclofenac, naproxen, benoxaprofen, flurbiprofen, fenoprofen,
flubufen| ketoprofen, indoprofen, piroprofen, carprofen, oxaprozin, pramoprofen, muroprofen, trioxaprofen, suprofen,
aminoprofen, tiaprofenic acid, fluprofen, bucloxic acid, indomethacin, sulindac, tolmetin, zomepirac, tiopinac, zidomet-
acin, acémetacin, fentiazac, clidanac, oxpinac, mefenamic acid, meclofenamic acid, flufenamic acid, niflumic acid
tolfenamic acid, diflurisal, flufenisal, piroxicam, sudoxicam or isoxicam, and the like, Other suitable additional drugs
which may be included in the dosage forms of the present invention include acetaminophen, aspirin, salicylate-derived
analgesics and antipyretics or salts thereof, and other non-opioid analgesics.
[0046] The additional {non-apioid) therapeutically active agent may be included In controfled release form or in im-
mediate re:‘ease form. The additional drug may be incorporated into the controlled release matrix along with the opioid;
incorporated as a separated controlled release layer or immediate release layer; or may be incorporated as a powder,
granulation| etc., in a gelatin capsule with the extrudates of the present invention.

|
Matrix Ingredients
\

[0047] The\‘ extrudates of the present invention include at least one hydrephobic material. The hydrophobic material
will preferabl;‘v impart sustained release of the opioid analgesic to the final fermulation. Preferred hydrophobic materials
which may biused in accordance with the present invention include alkylcelluloses such as natural or synthetic cel-
luloses derivatives (e.g. ethylceliulose). acrylic and methacrylic acid polymers and copolymers, shellac, zein, wax-type
substances in&luding hydrogenated castor oil or hydrogenated vegetable oil, or mixtures thereof, This list is not meant
to be exclusivé, and any pharmaceutically acceptable hydrophobic maierial which is capable of imparting sustained
release of the J?ctive agent and which melts {or softens to the extent necessary 1o be extruded) may be used in ac-
cordance with the present invention.

[0048] In certain preferred embodiments of the present invention, the hydrophobic material is a pharmaceutically
acceptable acrylic polymer, including but not limited fo acrylic acid and methacrylic acid cepolymers, methyl methacr-
ylate, methyl methacrylate copolymers, ethoxyethyl methacrylates, cynaoethy! methacrylate, aminoalkyl methacrylate
copolymer, poly(acrylic acid), poly{methacrylic acid), methacrylic acid alkylamine copolymer, poly(methyl methacr-
istat mnlufmathasmiie acidl anhvdrids) nolvmathacrviate nolvacrvlamide. polvimathacnlic acid snhurridal and she.
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insoluble wax-like thermoplastic substances possibly mixed with one or more wax-like thermoplastic substances being
less hydrophobic than said one or more water-insoluble wax-like substances. In order to achieve constant release, the
individual wax-like substances in the binder material should be substantially non-degradable and insoluble in gastroin-
testinal fluids during the initial release phases.

[0050] Useful water-insoluble wax-like substances may be those with a water-solubility that is lower than about 1:
5,00 (w/w)

[0051] Such hydrophobic fusible carrier materials are preferably water-insoluble with more or less pronounced hy-
drophilic andfor hydrophehic strend. Preferably, the retardant materials useful in the invention have a melting point
from about 30 to about 200°C, preferably from about 45 to about 90°C. Specifically, the hydrophobic fusible carrier
may comprise natural or synthetic waxes , fatty alcohols (such as lauryl, myristyl stearyl, cetyl or preferably cetostearyl
alcool), fatty acids, including but not limited to fatty acid esters, fatty acid glycerides (mono-, di-, and iri-glycerides),
hydrogenated fats, hydrocarbons, normal waxes, stearic aid, steary! alcohol and hydrophobic and hydrophilic polymers
having hydrocarbon backbones. Suitable waxes include, for example, beeswax, glycowax, castor wax and carnauba
wax. For purposes of the present invention, a wax-like substance is defined as any material which is normally solid at
room temperature and has a melting point of from about 30 to about 100°C,

[0052] Suitable hydrophobic fusible carrier materiafs which may be used in accordance with the present invention
include digestible, long chain (Cg-Cgg, especially Cy,-C,p), substituted or unsubstituted hydrocarbons, such as fatty
acids, fatty alcohols, glyceryl esters of fatty acids, mineral and vegetable oils and natural and synthetic waxes. Hydro-
carbons having a melting point of between 25° and 90°C are preferred. Of the long chain hydrocarbon materials, fatty
(aliphatic) aicohols are preferred in cettain embodiments.. The oral dosage form may contain up to 60% (by weight)
of at least one digestible, long chain hydrecarbon.

[0053] In addition to the above ingredients, a sustained-release mairix may also contain suitable quantities of other
materials, e.g., diluents, |ubricants, binders, granulating aids, colorants, flavorants and glidants that are conventional
in the pharmaceutical art. The quantities of these additional materials will be sufficient to provide the desired effect to
the desired formulation. In addition to the above ingredients, a sustained-release matrix incorporating melt-extruded
multiparticulates may also contain suitable quantities of other materials, e.g. diluents, lubricants, binders, granulating
aids, colorants, flavorants and glidants that are conventional in the pharmaceutical art in amounts up to about 50% by
weight of the particulate if desired. Specific examples of pharmaceutically acceptable carriers and excipients that may
be used to formulate oral dosage forms are described in the Handbook of Pharmaceutical Excipients, American Phar-
maceutical Association (1986), incorporated by reference herein.

[0054] In order to facilitate the preparation of a solid, sustained-release oral dosage form according to this invention
there is provided, in a further aspect of the present invention, a process for the preparation of a solid, sustained-release
oral dosage form according to the present invention comprising incorporating opioids or a salt thereof in a sustained-
release meit-extruded matrix. Incorporation in the matrix may be effected, for example, blending the opioid analgesic,
together with at least one hydrophobic material and preferably the additional retardant material (hydrophobic fusible
carrier) to obtain a homogeneous mixture. The homogeneous mixture is then heated to a temperature sufficient to at
least soften the mixture sufficiently to extrude the same. The resulting homogeneous mixture is then extruded, eg.,
using a twin-screw extruder, to form strands. The extrudate is preferably cooled and cut into multiparticulates by any
means known in the art, The strands are cooled and cut into multiparticulates. The multiparticulates are then divided
into unit doses. The extrudate preferably has a diameter of from about 0.1 to about 5 mm and provides sustained
release of the therapeutically active agent for a time period of from about 8 to about 24 hours.

[0055] An optional process for preparing the melt extrusions, multiparticulates and unit doses of the present invention
includes directly metering into an extruder a water-insoluble retardant, a therapeutically active agent, and an optional
binder; heating said homogenous mixture, extruding said homogenous mixture to thereby form strands; cooling said
strands containing said homogeneous mixture; and cutting said strands into particles having a size from about 0.1 mm
to about 12 mm; and dividing said particles into unit doses. In this aspect of the invention, a relatively continuous
manufacturing procedure is realized.

[0056] The diameter of the extruder aperture or exit port can alse be adjusted to vary the thickness of the exiruded
strands. Furthermore, the exit part of the extruder need not be round; it can be oblong, rectangular, etc. The exiting
strands can be reduced to particles using a hot wire cutter, guillotine, ete.

[0057] The melt extruded multiparticulate system can be, for example, in the form of granules, spheroids or pellets
depending upon the exiruder exit orifice. For purposes of the present invention, the terms "melt-extruded multipartic-
ulate(s)” and “melt-extruded muftiparticulate system(s)" and “meit-extruded particles” shall refer to a plurality of units,
preferably within a range of similar size and/or shape and containing one or more active agents and one or more
excipients, preferably including a retardant as described herein. In this redard. the meli-extruded multinarticulates will
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[0058] A particular advantage provided by the invention is the preparation of sustained-refease melt-extruded mui-
tiparticulate formulations which do not require further processing, e.g., the extrudate may simply be cut into desired
tengths and divided into unit doses of the therapeutically active agent without the need of a spheronization step.
[0059] In one preferred embodiment, oral dosage forms are prepared 1o include an effective amount of meli-extruded
multiparticulates within a capsule. For example, a plurality of the melt-extruded multiparticulates may be placed in a
gelatin capsule in an amount sufficient to provide an effective sustained-release dose when ingested and contacted
by gastric fluid.

[0060] In another preferred embodiment, a suitable amount of the multiparticulate extrudate is compressed info an
oral tablet using conventional tableting equipment using standard techniques. Techniques and compositions for making
tablets (compressed and molded), capsules (hard and soft gelatin) and pills are also described in Remington's Phar-
maceutical Sciences, (Arthur Osol, editor), 1553-1593 (1980), incorporated by reference herein.

[0061] Inyet another preferred embodiment, the extrudate can be shaped into tablets as set forth in U.8. Patent No.
4,957,681 (Klimesch, et. al.), described in addtional detall above and hereby incomparated by reference.

[0062] in yet a further embodiment, the extrudate can be shaped into suppositories containing a unit dose of the
therapeutically active agent. This may be accomplished using techniques and eguipment well known to those skilled
in the art.

[0063] Optionally, the sustalned-release melt-extruded muitiparticuiate systems or tablets can be coated, or the gel-
atin capsule can be further coated, with a sustained-release coating comprising one of the hydrophebic materials
described above. Such coatings preferably include a sufficient amount of hydrephobic material to obtain & weight gain
level from about 2 to about 30 percent, although the overcoat may be greater depending upon the physical properties
of the particular opioid analgesic compound utilized and the desired release rate, among other things. In certain pre-
ferred embodiments of the present invention, the hydrophobic polymer comprising the sustained-release coating is a
pharmaceutically acceptable acrylic polymer, such as those described hereinabove. The solvent which is used for the
hydrophobic material in the coating may be any pharmaceutically acceptable solvent, including water, methanol, eth-
anol, methylene chloride and mixtures thereof.

[0064] The unit dosage forms of the present invention may further include combinations of melt-extruded muitipar-
ticulates containing one or more of the therapeutically active agenis disclosed above before being encapsulated. Fur-
thermars, the unit dosage forms can also include an amount of an immediate release therapeutically active agent for
prompt therapeutic effect. The immediate release therapeutically active agent may be incorporated, e.g., as separaie
peliets within a gelatin capsule, or may be coated on the surface of the compressed tablet which has been prepared
from the multiparticulate extrudate as set forth above.

[0065] The controlled-release formulations of the present invention slowly release the therapeutically active agent,
e.g., when ingested and exposad to gastric fiuids, and then to intestinal fluids. The controlled-release profile of the
melt-extruded formulations of the invention can be altered, for example, by varying the amount of retardant, i.e., hy-
drophobic polymer, by varying the amount of plasticizer relative to hydrophobic polymer, by the inclusion of additional
ingredients or excipients, by altering the method of manufacture, efc. In certain embodiments of the invention, the the
sustained-release dosage forms of the present invention preferably release the therapeutically active agent at a rate
that is independent of pH, e.g., between pH 1.6 and 7.2. In other embodiments, the formulations can be designed to
provide a pH-dependent release of the therapeutically active agent.

[0066] In other embodiments of the invention, the melt exiruded material is prepared without the inclusion of the
therapeutically active agent, which is added therafter to the extrudate. Such formulations typically will have the thera-
peutically active agent blended togethar with the extruded matrix material, and then the mixture would be tabletted in
order 1o provide a slow release formulation Such formulations may be advantageous, for example, when the thera-
peutically active agent included in the formulation is sensitive to temperatures needed for softening the material and/
or the retardant material.

Opioid Analgesic Formulations

[0067] Incertain preferred embodiments, the invention is directed to sustained-release oral opioid formulations which
are administrable on a once-a-day basis, and which are prepared from the meit extrudates described herein. Such
dosage forms will provide an in-vitro release (when assessed by the USP Paddle or Basket Method at 100 prm at 900

mi agueous buffer (pH between 1.6 and 7.2} at 37°C from about 1 to about 42.5% opioid released after one hour, from
\about 5 to about 65% opioid released after 2 hours, from about 15 to about 85% opioid released after 4 hours, from
\about 20 to about 90% opioid released after 8 hours, from about 35 to about 95% opioid released after 12 hours, from
minut 45 1o about 100% oniaid released afier 18 hours and from about 85 ta about 100% oninid ralancard atitar 24

c9



{'\

10

15‘

20

as

a0

a5

40

45

50

&h

EP 1348 429 A2

[0068] In certain preferred embodiments, the oral 24 hour sustained-release opioid dosage form provides a rapid
rate of initial rise in the plasma concentration of the opioid after oral administration, such that the peak plasma level
obtained in-vivo occurs from about 2 to about B hours after oral adminisiration, and/or the absorption haif-life is from
about 1 to about 8 hours after oral administration (in the fasted state). More preferably in this embodiment the absorption
half-lite is 1-6 hours and possibly 1-3 hours after oral administration (in the fasted state). Such formulations provide
an in-vitro dissolution under the conditions specified above, from about 12.5 to about 42.5% opioid released after one
hour, from about 25 to about 65% opioid released after 2 hours, from about 45 to about 85% opioid released after 4
hours, and greater than about 60% opioid released after 8 hours, by weight.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0069] The following examples illustrate various aspects of the present invention. They are not to be construed to
limit the claims in any manner whatsoever.

MELT-EXTRUSION TECHNIQUES

[0070] Typical melt exirusion systems capable of carrying-out the present invention include a suitable exiruder drive
motor having variable speed and constant torque control, stari-stop controis, and ammeter. In addition, the system will
include a temperature control console which includes temperature sensors, cooling means and termnperature indicators
throughout the length of the extruder. In addition, the system will include an extruder such as twin-screw extruder which
consists of two counterrotating intermeshing screws enclosed within a cylinder or barrel having an aperture or die at
the exit thereof, The feed materials enier through a feed hopper and is moved through the barrel by the screws and is
forced through the die into strands which are thereafter conveyed such as by & continuous movable belt to altow for
cooling and being directed to a pelletizer or other suitable device to render the extruded ropes into the multiparticulate
systern. The pelletizer can consist of rolters, fixed knife, rotating cuiter and the like. Suitable instruments and systems
are available from distributors such as C.W. Brabender Instruments, Inc. of South Hackensack, New Jersey. Other
suitabie apparatus will be apparent to those of ordinary skill in the art.

[0071] A further aspact of the invention is related to the preparation of melt extruded multiparticulates as set forth
above in a manner which controls the amount of air included in the extruded product. By controlling the amount of air
included in the extrudate, it has been surprisingly found that the release rate of the therapeutically active agent from
the, e.g., multiparticulate exirudate, can be altered significantly. In certain embodiments, it has been surprisingly found
that the pH dependency of the extruded product can be altered as well.

[0072] Thus, in afurther aspect of the invention, the melt extruded preduct is prepared in a manner which substantially
exciudes air during the extrusion phase of the process. This may be accomplished, for example, by using a Leistritz
extruder having a vacuum attachment. It has been surprisingly found that extruded multiparticulates prepared according
to the inventian using the Leistritz extruder under vacuum provides a meit-extruded product having different physical
characteristics, In particular, the extrudate is substantially non-porous when magnified, e.g., using a scanning electron
microscope which provides an SEM (scanning electron micrograph). Contrary to conventional thought, it has been
found that such substantially non-porous formuiations provide a faster release of the therapeutically active agent,
relative to the same formulation prepared without vacuum. SEMs of the multiparticulates prepared using an extruder
under vacuum appear very smooth, and the multiparticulates tend to be more robust than those multiparticulates pre-
pared without vacuum. It has been observed that in at least certain formuiations, the use of extrusion under vacuum
provides an extruded multiparticulate product which is more pH-dependent than its counterpart formulation prepared
without vacuum,

General Pellet Manufacturing Procedure

[0073] The following technique was used to manufacture the extrudate and multiparticulates for Examples 1-26:

Blend the required amount of drug, hydrophobic material and binder aleng with any additional excipients.
Charge a powder feeder with proper amount of drug/ excipient blend.

Set temperatures of extruder heating zones to the required temperature, depending on the formulation. Typically,
the temperature should be set at about 83 ° C. Wait until the corresponding heating zones reach steady temper-
atures. Set the extruder scraw rotation speed to 20 rpm. Start the feeder, the conveyor and the pelletizer. After the
avriniante ara maliad and the driin ie eambedded in the malten mixtiire the recultant vieeorie mass ie aviruded ae
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to be congealed and/or hardened while transportedto the pelletizer on the conveyor belt. Additional cooling devices
may be needed to ensure proper congealing. {The conveyor belt may not be needed to cool the strand, if the
material congeals rapidly enough.)

Set the roller knife to an appropriate speed (e.g., to 3-100 ft/min and 100-800 rpm). Cut the congealed strands to
desired size (e.g., 3-56 mm in diamster, 0.3-5 mm in length).

Collect the pellet product.

Fill a desired weight of pellets into hard gelatin capsules to obtain an appropriate doses of the drug.

Dissolution Method

[0074] The following dissolution method was used to obtain dissolution profiles for the dosage forms of Examples
1-25:

(USP Il Paddle at 100 rpm at 37°C)

[0075] Media - 1st hour in 700 mi simulated gastric fluid (SGF), pH 1.2 without enzyme thersater, 800 ml simulated
intestinal fluid (SIF), pH 7.5 without enzyme

Using HPLC procedures for assay

[0076] The following examples illustrate various aspects of the present invention. They are not meant to be construed
to limit the claims in any manner whatsosver.

EXAMPLES 1-2
CONTROLLED RELEASE CHLORPHENIRAMINE FORMULATIONS

[0077] Inthese examples, chlorpheniramine maleate controlled release pelicts were prepared according to the above
manufacturing procedure using ethylcetlulose and an acrylic polymer (Eudragit RSPO), respectively as the retardant.
The formulations are set forth in Tables 1 and 2 below. The dissolution of these formulations is set forth in Figure 1.
Drug release rate from ethylcellulose pellets (prepared at 105°C) is significantly slower than that from Eudragit RSPO
pellets (prepared at 86°C).

TABLE 1
EX. 1
Composition Amt. {mg) per Capsule
Chlorpheniramine Maleate 60
Ethyl Cellulose 84
Stearic Acid 36
Total 180
TABLE 2
EX. 2
Composition Amt. (mg) per Capsule
Chlorpheniramine Maleate 60
Eudragit RSPO 84
Stearic Acid 36
Total 180

zF
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EXAMPLES 3-6
CONTROLLED RELEASE MORPHINE FORMULATIONS

[0078] Ex. 3 The excipients used in Ex. 2 were employed to make morphine sulfate controlled release pellets.

TABLE 3
EX.3
Composition Amt. {mg per Capsule
Morphine Suifate 60
Eudragit RSPO 42
Stearic Acid 18
Total 120

[0079] The drug release rate of Example 3 was slower than expected especlally during later hours of the dissolution.
[0080] Ex. 4-5 Examples 4-5 were prepared in accordance with Example 3 above. To increase the drug dissolution
rate during later hours, varying amounts of Eudragit L-100 were incorporated in the formulation, The drug dissolution
rate Increases with increasing amount of Eudraglt L-100 in the formulation. The morphine sulfate capsule formulation

45

o 5

are set forth in tables 4-6 below:

(0081] Ex. 6. A sustained release morphine sulfate formulation was prepared having the ingredients listed in Table

6 below:
TABLE 8
Ingredienis Amt{mg)/Capsule | Percentage in Formula
Morphine Sulfate 60 50

TABLE 4
EX. 4
Composition Amt. (mg) per Capsule
Momhine Sulfate 60
Eudragit RSPO 384
Eudragit L-100 3.6
Stearic Acid 18
Total 120
TABLE §
EX.5
Composition Amt. (mg) per Capsule
Morphine Sulfate 80
Eudragit RSPO 33.6
Eudragit L-100 8.4
Stearic Acid 18
Total 120
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TABLE 6 (continued)
Ingredients Amt{mg)/Capsule | Percentage in Formula
Stearlc Acid 18 | 15
Total 120 100

The formulation of Example 6 was 'prépared as follows: ||
Peliet Manufacture

[o082] |
a. Extruder system description- The iwin screw extruder Es consisted of a pair of counterrofating screws and a
barrel block equipped with heating/cooling zones. The extrudate is delivered to a pelletizer through a conveyor
belt and out into pellets of the desirable size. 5
. )
b. Manufaciuring procedure- :
l
1. Bland the drug and all the excipients In a proper mb(er
2 Place the mixture in a powder feeder,
3, Set temperatures of the extruder heating zones to approxlmately 83°C
4. Set the extruder screw rotation speed to 20 rpm. |

- B. Stari the feeder, the conveyor and the pelletizer. |
8. After the exciplents are mefted and the drug embedded In the mojten mixture, the viscous mass is extruded
as spaghetti-like strands.
7. The exirudate i congealed and hardenad while bélng delivared to the pellstizer on the conveyor belt.
8. The roller knife of the pelletizer cuts the strands into paliets of 1.5 mm in diameter and 1.5 mm In length.

Encapsulation |

. I H _
/[0083] After the pellets were manufactured, 120 mg of pellets are encapsulated In size #2 hard gelatin capsules,
rendering capsules containing 60 mg of morphine sulfate. These capsules were then tested uging the following disso-

lution methedology:
[0084] The capsules of Example 6 were found to have the foﬁowmg dissolution results:

Time (hr) i 2 | 4 8 | 12 ] 18 | 24
Meen %dissolved | 16 | 33 | 52 | 72 | 84 | 95 | 102

[0085] As seen in Flgure 3, the drug dissolution rate’ obtamed from the product of Ex. 3 showed a significant pH
dependency. The release rate was slower in 8IF (simulated intestlnal flu:d) than in SGF (simulated gastric fluid).

[0086] In Figure 4, it can be seen that due to the addition of Eudragit L-100, the drug dissolution rate obtained from
Ex. 6 was less pH dependent. The drug release rate was fastqr in SIF during fater hours of dissotution which is desirable

for complete bioavailability. ‘ i

EXAMPLES 7-8 ,

[0087] As demonstrated in Fig. 5, ‘with proper choice of pla$ttcizers the drug release rate from the formuta containing
Eudragit L-100 can be reduced, This may be necessary to achreve desirable plasma drug concentration profiles after

oral administration of the peliets, !

i
i

TABLE 7

EX.7 | ]
1| Composition l Amt. (mg) per Capsule

» ul ~1f
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EXAMPLES 11-14
CONTROLLED RELEASE OXYCODONE FORMULATIONS
5| [0089] The formula used in Ex. 6 was applied to oxycodone hydrochioride Due to the higher potency of oxycodone,
only 20 mg of drug was used. The missing 40 mg was replaced hy 40 mg of talc (Ex. 12). No replacement was used

in Ex. 11. When tested in only SGF or SIF, the use of Eudragit L causes the formulation to become less pH dependent.
The results are shown in Figure 7.

\
1% TABLE 11
Q | Ingredients Amt{mg)/Capsule | Percentage in Formula
R k Oxycodane HCL 20 25
Eudragit RSPO 36 45
1L Eudragit L-100 6 75
[ Stearic Acld 18 225
‘\ Total 80 100
2 [0090] The peliet manufacturing procedure and the dissolution method are the same as deseribed in Example 6.
| J0091] The above capsules were found to have the dissolution results set forth in Table 11a below:
‘\ TABLE 11a
; Time (hr) 1 2 4 8 12 | 18 |24
2‘5 Mean % dissolved | 14 | 26 | 45 | 66 | 81 | 94 | 101
\
i
J\ TABLE 12
%a EX. 12
\ Composition Amt. (mg) per Capsule
|
ﬂ Oxycodone Hydrochloride 20
| Eudragit RSPO 36
%5 Eudragit L-100 3
| Stearic Acid 18
Tale 40
20 Total 120
| [0092] Ex. 13 Oxycodone HCI once-a-day capsules were produced with the foilowing formula using the technology
described in Example 6. The formulation is set forth in Table 13 below.
+5 TABLE 13
Ingredients Amt(mg)/Capsule | Percentage in Formula
Oxycodone HCGI 20 25
) Eudragit RSPO 39 48.75
5o Eudragit L-100 3 3.75
Stearic Acid 18 225
Total 80 100

i [0093] The pellet manufacturing procedure is the same as described in Example 6. However, 80 mg of peliets were
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1. Apparatus-USP type !l (paddle), 100rpm at 37°C

2. Media- Either 900 ml simulated gastric fluid (SGF), pH 1.2 without enzyme. or 900 m) simulated intestinal fluid
(8IF), pH 7.5 without enzyme.

3. Analytical method- High performance liquid chromatography.

[0095] The dissolution results are set forth in Table 13a below:

TABLE 13a
Time(hr) 1124|812 1] 24

Mean % dissolved (S8GF) | 13 | 20 | 28 | 41 | 51 | 62 | TH
Mean % dissolved (SIF) 14 | 21 31 44 | 57 | 88 | 80

1o

[0096] Ex. 14 To prepare an oxycodone HCI controlled release tablet which would dissoive preferentially in a lower
15 pH, the following formula is used:

TABLE 14
Ingredients Amt(mg)/Tablet | Percentage in Formula
%,, Oxycodone HCI 40 30.8
Eudragit RS30D (sofid) 14 10.8
Spray Dried Lactose 3525 27.1
PVP 5 3.9
Triacetin 2 1.5
%5 Steary} Alcohol 25 19.2
Talc 25 1.9
Magnesium Stearate 1.25 0.9
Film Coat 5 3.9
30 Total 130 100

Total Manufacture

[0087]

35

. Mix Eudragit RS30D (suspansion) and Triacelin for & minutes.

. Place spray dried lactose, oxycodone HCI, PVP, in a fluid bed drier.

. Spray the suspension onto the powders under fluidization.

. Pass the granulation through a Comil to reduce lumps.

. Melt stearyl aicohol at 70°C.

. Incorporate the molten stearyl alcoho! into the dry granulation in a Collete Mixer.
7. Transfer the waxed granulation to a cooling tray and allow the granutation to congeal.
8. Pass the granulation through a Comil.

9. Mix the waxed granulation with talc and magnesium stearate in a Collete Mixer.
45 10. Compress the lubricated granulation into tablets using a rotary tablet press.

11. Film coat the tablets.

40

@O WS -

[0098] These tablets were then tested using the following dissolution methodology described in Example 13.
[0099] The above tablets were found to have the following dissolution resulis:

50

TABLE 14a

Time (hr) 1 2 4 8 12

Mean % dissolved SGF | 39 | 53 | 70 | 90 | 99
|55 Mean % dissolved SIF | 35 | 48 | 65 | 83 | o3
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of excipients (Ex. 15). The results are shown in Flgures
| TABLE 14
EX.16
Composition = . |/Amt. {mg) per Capsule
Hydromorbhone Hydrochloride | . 8
Eudragit RSPO 67.2
Eudragit 1100 I 1.2
Stearic Acld = S 53,6
‘- ‘Tofal ‘ S ‘ 120
TABLE 16
EX.16 - ‘ B _ .
‘Composition i iAmt. (mg) per Capsule
Hydromorphorne Hydrochloride 8
Eudragit RSPO ' ‘ 36
Eudragtt L-100 B 6
StearicAcld T 18
e | 52
Total 3 120

i

CONTROLLED RELEASE -HYDRO_MbRPHONE FORMULATIONS

[0100] ' Ex. 15-16 The formula used in Ex. 6 was applied to hyn'lromorphone hydrochloride. Due to the higher potency
of hydromorphone only 8 mg of drug was used. The m!ssing 5? mg was replaced by 52 mg of talc (Ex. 16) or 52 mg

{0101} - Ex, 17 Hydromorphone ch once-a-day capsules wera produced with the formula set forth in Table 17 below

using the techn technology described in Example 6. t
‘ |

‘ | TABLE 17
Ingredients’ - | Amt(mg)/Capéule | Percentage in Formula
| Hydromomphone HEL| 8 | 10
Eudragit RSPO 88 | 86.25
! StearylAlcohol | 19 23.76
‘Total‘ o so 100

I

[0102] The pellet manufactunng procedure is the same as described in Example 5, However, pellets of 1.0 mm in
diameterand 1.0 mm inlength were prepared Eachcapsule hale 80 mg of pellets and contains 8 mg of hydromorphone
HCL,

[o1 03] The above capsules were tested using the dissolutlon methodology described in Example 8.

[0104] The above capsules were found to have the dlssolutlbn results set forth in Table 17a below:

e TABLE 17 |
|Tme(wy < 11l 2 |74 | 8 | 2|18 | 24

e e o N e o B P P U - . P
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as the second example of the technology described in Example 6.

TABLE 18
Ingredients Amt(mg)/Capsule | Percentage in Formuia
Hydromorphone HC! B 10
Eudragit RSPO 48 60
Stearyl Alcohol 24 30
Total 80 100

[0106] The pellet manufacturing procedure and the dissolution method are the same as described in Example 6.
[0107] The above capsules were found to have the dissolution results set forth in Table 18a below:

TABLE 18a
Time (hr) 1 2 4 8 | 12 | 18 | 24
Mean % dissolved | 23 29 40 56 69 84 | 96

[0108] Ex. 19 Hydromorphene HCI once-a-day capsules were produced with the following formula according to the
method described Example 6.

TABLE 19
Ingredients Amt(mg)/Capsule | Percentage in Formula
Hydromorphone HCL 8 10
Eudragit RSPQ 415 51.9
Eudragit L-100 85 10.6
Stearic Acid 22 275
Total 80 100

[0109] The manufacturing procedure of the pellets and the dissolution method are the same as described in Example

6.
[0110] The above capsules were found to have the following dissolution results:

TABLE 19a
Time (hr) 1 2 4 8 12 18 | 24
Mean % dissolved 4 14 36 52 64 75 84

EXAMPLE 20

[0111] in this Example, a bicavailability study was undertaken. Fourteen subjects were given the morphine suifate
formulations of Example 3. The results are provided in Table 20 below in Figure 10,

TABLE 20
Group AUC | Cmax | Tmax
Example 3 Fasted | 230 15.7 24
Example 3 Fed 2138 14.0 3.2

[0112]) From the above data, it can be seen that the formulation is an ideal candidate for an extended reiease or
once-a-day product without a foed effect.

EXAMPLE 21

29
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[0114] A bioavailability study of morphine capsules of Example 6 was conducted in 12 normal male volunteers,
Capsules of 60 mg in strength were administered either with or without food in a single dose, two-way crossover study.
Blood samples were taken periodically and assayed for morphine concentrations using gas chromatography with mass
detection (G/MS). From the data, the following pharmacokinetic paramesters were calculated and are indicated in Table
21 below,

TABLE 21
Treatment | AUG, n. hi/ml § Cmax, n/ml | Tmax, hr
Fasted 228 16.7 21
Fed 210 14.0 3.2

[0115] When compared to the typical blood levels of MS Contin®, a single dose twice-a-day marketed morphine
sulfate 30 mg tablets, in the fasted state, it can be seen that the capsules of Example 6 are suitable for once daily
administration. At the 24th hour the blood levels are welf above MS-Contin and within the therapeutic range (Figure I1).

EXAMPLE 22
Bloavailabllity of OXY-MEM 20 mg capsules.

[0116] A bioavailability study of oxycodone capsules of examples 11 and 13 was conducted in 10 normal male vol-
unteers. Capsiiles of example 13 were administered either with or without food. Capsules of example 11 were admin-
istered without food. The study was conducted in a single dose, four-way crossover design. Blood samples were taken
periodically and assayed for oxycodone concentrations using gas chromatography with mass detection (G/MS).
[0117] From the data, the following phamacokinstic parameters were calculated as set forth in Table 22 below:

TABLE 22
Treatment AUC, n, hr/ml | Cmax, n/ml | Tmax, hr
Example 13, fasted 207 9.7 5.3
Exampie 13, fed 261 14.8 6.4
Example 11, fasted 244 12.9 6.0
Oxycontin, fasted 249 20.8 32

{0118] From the above data, it can be concluded that both Examples 11 and 13, but particularly Example 13, are
suitable for once daily administration. This is shown graphically in Figure 12.

EXAMPLE 23

Bioavallability of Example 14 Tablets.

[0119] A bicavailability study of oxycodone controlled release tablets of example 14 was conducted in 25 normal
volunteers, These tablets were administered either with or without food, The study was conducted in a single dose,
randomized crossover design. Blood samples were taken periodically and assayed for oxycodone concentrations using
gas chromatography with mass detection (GC/MS). The plasma oxycodone concentration versus time curves are
shown in Figure 13.

[0120] From the data, the following pharmacokinetic parameters were calculated.

TABLE 23
Treatment AUC, ng.ht/ml | Cmax, ng/mi | Tmax, hr
Example 14, fasted 422 39.3 341
Example 14, fed 416 353 4.8

f01211 Surprisinaly. it was found that the controlled release oxyveodone HC! preparation, which dissolved preferen-
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AUC (area under the curve) data, it appears that the amount of drug absorbed with or without food is similar
(416/422=0.986).

EXAMPLE 24
Bloavailabllity of HH-MEM 8 mg capsules.

[0122] A bicavailability study of hydromorphone capsules of Examples 17 and 18 was conducted using a single dose,
five-way crossover study in 12 normal male volunteers, The subjects received either 8 mg of Dilaudid tablet (immediate
release) or 8 mg of HH-MEM capsules. Dilaudid tablets were administered after an overnight fast, MEM capsules were
administered with or without food. Blood samples were taken periodically and assayed for hydromerphone concentra-
tions using gas chromatography with mass detection (G/MS). From the data, the following pharmacokinetic parameters
were calculated,

TABLE 24
Treatment AUC, n. hr/ml | Cmax, n/ml | Tmax, hr
Example 17, fasted 19.23 0.76 3.9
Example 17, fed 2147 0.93 1.9
Example 18, fasted 19.00 0.72 6.8
Example 18, fed 20.10 0.75 24
Dilaudid, fasted 14.55 3.69 0.7

[0123] From the above data, both formulations 17 and 18 would be suitable for once-a-day administration both not
having a food effect, and in fact Example 17 looks ideal. The data of Example 17 is shown graphically in Figure 14 and
the data of Example 18 is shown graphically in Figure 15.

EXAMPLE 25
Steady State Bioavailability of HH-MEM 8 mg capsules.

[0124] To assess steady state plasma levels and the effect of food on hydromorphone, a single dose, two-way cross-
over study was conducted in 12 normal male volunteers. The subjects received either 4 mg of Dilaudid (immediate
release) every 6 hours or 16 mg of the capsules according to Example 17 every 24 hours. Venous biood samples were
taken at predetermined time points. The plasma hydromorphone concentrations ware quantitated using gas chroma-
tography with mass detection (G/MS),

[0125] From the data from day 4, the following pharmacokinetic parameters were calculated and are set forth in
Table 25 below.

TABLE 25
Treatment AUC, n. himl | Cmax, n/ml | Cmin, /ml | Tmax, hr
Example 18 36.08 2.15 1.49 5.8
Dilaudid 33.563 344 0.94 1.6

[0128] The results are shown graphically in Figure 16. From this data it can be seen that Example 17 is an ideal
product for once-a-day administration for either single dose or multiple dose administration.

EXAMPLE 26
Bioavallabllity of HH-MEM 8 mg capsules.

[0127] To assess bioavailability and effect of food on hydromorphone MEM capsules, a single dose, three-way cross-

over study was conducted in 12 normal male volunteers. The subjects received either 8 mg of Dilaudid tablet (immediate
rolagesy ar B ma of HHMERM (Evamnda 10 Y DNilaiirdid tallate wmiarn ol iniatraremed affmr mrm mtgebm bk Fomt RATRA o omooe s o b
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[0128] From the data, the following phamacokinetic parameters were calculated and are set forth in Table 26 below.

[0129] From the above data it can be concluded that a once-a-day Hydromorphone product can be produced using
other ingredients than are used for Examples 17 and 18. This data ls shown graphically in Figure 17.

EXAMPLE 27
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TABLE 26
| Treatment AUC, n. hr/ml | Cmax, n/ml | Tmax, hr
Example 18, fasted 15.83 0.52 5.8
Example 18, fed 16.55 0.65 4.1
Dilaudid, fasted 16.54 3.15 0.8

Tramadol HCI 200 mg SR Tablet

[0130] The following formula is used to prepare meit extrusion granulation and tablet.

! TABLE 27
Ingredients Amt(mg)/Tablet | Percentage in Formula
‘ Tramadol HCI 200 534
‘ Eudragit RSPO 74 198
Tributyl Citrate 14.8 40
Stearyl Alcohol 74 198
| Tale 74 20
| Magnesium Stearate 38 10
‘} Total 374 100

\ Granulation Manufacture

| [0131]

|
\ a. Extruder sysiem description- The twin screw extruder is consisted of a pair of counterrotating screws and a
1

| barrel block equipped with heating/cooling zones. The stranded exirudate is congealed on a conveyor belt and
| cut into pellets of the desirable size,

i b. Manufacturing procedure-

1. Blend the drug and all the excipients in a proper mixer.

l 2.Place the mixture in a powder feeder.

| 3.5et temperatures of the extruder heating zones to approximately 65 °C.

‘ 4.Set the extruder screw rotation speed to 40 rpm.

‘ 5. Start the feeder and the conveyor.

\ 6. Afler the excipients are melted and the drug embedded in the molten mixture, the viscous mass is exiruded

1 as spaghetti-like strands. u
| 7.The exirudate is congealed and hardened while being carried away on a conveyor belt.

i 8.The stranded extrudate was cut into pellets of 2 mm in diameter and 2-8 cm in length.

‘i Tabletting
|

| [0132] The pellets were milled into granules through a suitable screen. The granulation was blended with talc and
| magnesium stearate. The mixture was then compressed inio capsule-shaped tablets.
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Dissolution Method
{0133}

1. Apparatus- USP Type |l (paddle), 100 rpm at 37°C.

2. The tablet was placed in a tablet sinker clip and immersed in each vessel.
3. Media- 500 ml pH 6.5 phosphate buffer.

4. Analytical method- High performance liquid chromatography.

[0134] The above tablets were found to have the following dissolution results:

TABLE 27a
Time(hr) 1 2 4 8 12 | 18 | 24
Mean% dissolved | 24 33 45 61 71 82 88

EXAMPLE 28
Tramadol HCI 200 mg SR Tablet

[0135] The following formula is used to prepare melt extrusion granulation and tablet with a slower dissolution profile
than example 27.

TABLE 28
Ingredients Amt(mg)/Tablet | Percentage in Formuia
Tramado! HCI 200 441
Ethyi cellulose 110 243
Tributyl Citrate 22 4.9
Stearyl Alcohol 110 24.3
Tale 74 1.6
Magnesium Stearate 38 0.8
Total 453.2 100

[0136] The manufacturing procedure and dissolution method are the same as described in example 27. Additional
dissolution media used include pH 1.2 simulated gastric fluid (SGF) without enzyme, pH 7.5 simulated intestinal fluid
(SIF) without enzyme, and pH 4 phosphate buffer.

[0137] The above tablets were found to have the following dissolution results:

TABLE 28a
Time(hr) 124 8 12 18 24
Mean % dissolved | SGF 18 26 35 49 59 70 80
pH4 17 1 256 { 34 | 49 | 60 | 73 83

pH65 | 17 | 28 | 383 | 46 | 67 | 70 | 81
SIF 17 | 28 | 32 | 45 | 66 | 68 | 78

[0138] The results show that the dissolution profiles of Tramadol SR tablets in media of different pH values are similar.
Based on aur experience with similar formulae of other opiates, a formula which demonstrates pH independent disso-
jution profile would provide a consistent drug release profile in vivo without food effect.

[0139] The examples provided above are not meant to be exclusive. Many other variations of the present invention
would be obvious to those skilled in the art, and are contemplated to be within the scope of the appended claims.

29
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agent, one or more hydrophobic materials selected from the group consisting of alkylcelluloses, acrytic and meth-
acrylic acid polymers and copolymers, shellac, zein, hydrogenated castor oil, hydrogenated vegetable oil, and
mixtures thereof; and one or more hydrophobic fusible carriers which provide a further retardant effect and selected
from the group consisting of natural or synthetic waxes, fatty acids, fatty alcohols, and mixtures thereof, said hy-
drophobic fusible cartier having a melting point from 30 to 200°C, said melt-extruded blend divided into a unit dose
containing an effective amount of said therapeutically active agent to render a desired therapeutic effect and pro-
viding a sustained-release of said therapeutically active agent for a time period of from about 8 to about 24 hours.

The formulation of claim 1, wherein said extrudate comprises a strand-shaped matrix cut into multi-particulates
having a length of from about 0.1 to about 5§ mm in length.

The formulation of claim 1, wherein said extrudate has a diameter of from about 0.1 to about 5 mm.
The formulation of claim 1, wherein said therapeutically active agent Is an opicid analgesic.

The formulation of claim 4, wherein said opioid analgesic is selected from the group consisting of alfentanil, allyl-
prodine, alphaproding, anileridine, benzylmorphine, bezitramide, buprenorphine, butorphanol, clonitazene, co-
deine, cyclazocine, desomorphine, dextromoramide, dezocine, diampromide, dihydrocodeine, dihydromorphing,
dimenoxadol, dimepheptancl, dimethylthiambutene, dioxaphetyl butyrate, dipipanone, eptazocing, ethoheptazine,
ethylmethylthiambutene, ethylmorphine, etonitazene, fentanyl, herocin, hydrocodone, hydromorphone, hydroxy-
pethidine, isomethadone, ketobemidone, levallorphan, levorphanol, levophenacyl morphan, lofentanil, meperidine,
mepiazinol, metazocine, methadone, metopon, morphine, myrophine, nalbuphing, narceine, nicomorphine, nor-
levorphanol, normethadone, nalorphine, normorphine, norpipanone, opium, oxycodene, oxymorphone, papaver-
etum, pentazocine, phenadoxone, phenomeorphan, phenazocine, phenoperidine, piminodine, piritramide, proph-
eptazine, promedol, properidine, propiram, prapoxyphene, sufentanil, framadol, tilidine, salts thereof and mixtures
thereof,

The extrudate of claim 1, wherein said oploid analgesic is selected from the group consisting of morphine, codeine,
hydromorphone, hydrocodene, oxycodone, oxymorphone, dihydrocodeine, dihydromorphine, tramadol and mix-
tures thereof.

The formulation of claim 2, wherein a unit dose comprising an effective amount of said multiparticulates to render
a therapeutic effect is contained within a gelatin capsule.

The formulation of claim 2, wherein a unit an effective amount of said multiparticulates to render a therapeutic effet
is compressed into a tablet.

The formulation of claim 8, wherein said therapeutically active agent is tramadol.

The formulation of claim 7 wherein said therapeutically active agent is an opioid analgesic selected from the group
consisting of morphine, codeine, hydromorphone, hydrocodone, oxycodone, oxymorphone, dihydrocodeine, dihy-
dromorphine, tramadol and mixtures thereof,

The formulation of claim 10, which provides an in-vitro release (when assessed by the USP Paddle or Basket
Method at 100 prm at 900 ml aqueous buffer (pH between 1.6 and 7.2) at 37°C from about 1 to about 42.5% opioid
released after one hour, from about 5 to about 65% opioid released after 2 hours, from about 15 to about 85%
opioid released after 4 hours, from about 20 to about 90% opioid released after 6 hours, from about 35 to about
95% opioid released after 12 hours, from about 45 to about 100% opioid released after 18 hours, and from about
55 10 about 100% opioid released after 24 hours, by weight.

The formulation of claim 10, which provides a peak plasma level at from about 2 to about 8 hours after oral ad-
ministration, and preferably from about 4 to about 6 hours after administration.

The formulation of claim 10, which provides a Wy, from about 4 to about 12 hours.
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The formulation of claim 10, which provides & rapid rate of initial rise in the plasma concentration of the opioid after
oral administration. such that the absorption half-life is from about 1 to about 8 hours after oral administration {in
the fasted state).

The formulation of claim 10, which provides an in-vitro release (when assessed by the USP Paddle or Basket
Method at 100 um at 900 ml aqueous buffer (pH between 1.6 and 7.2) at 37°C from about 12.5 to about 42.5%
opioid released after one hour, from about 25 to about 65% opioid released after 2 hours, from about 45 to about
85% opioid released after 4 hours, and greater than about 60% opioid released after 8 hours, by weight.

The formulation of clalm 1, wherein said extruded blend is substantially non-porous.
A method of preparing & sustained-release pharmaceutical extrudate suitable for oral administration, comprising:

blending a therapeutically active agent together with (1) a hydrophobic material selected from the group con-
sisting of alkylcaliuloses, acrylic and methacrylic acid pelymers and copolymers, shellac, zein, hydrogenated
castor oil, hydrogenated vegetable oil, and mixtures thereof and (2) & hydrophobic fuslble carrier selected
from the group consisting of natural or synthetic waxes, fatty aclds, fatty alcohols, and mixtures thereof; said
retardant material having a melting point between 30-200°C and being included in an amount sufficient to
further slow the release of the therapeutically active agent,

heating said blend to a temperature sufficient to soften the mixture sufficiently to extrude the same;
extruding said heated mixture as a strand having a diameter of from 0.1 - 3 mm;

cooling said strand; and

dividing said strand to form non-spheroidal multi-pariiculates of said extrudate having a length from 0.1 - 5
mm; and

dividing said non-spheroidal multi-pariiculates into unit doses containing an effective amount of said thera-
peutically active agent,said unit dose providing a sustained-release of said therapeutically active agent for a
time period of from about 8 to about 24 hours.

The method of claim 18, wherein said therapeutically active agent is an opioid analgesic is selected from the group
censisting of alfentanil, allylprodine, alphaprodine, anileriding, benzylmorphine, bezitramide, buprenorphine, bu-
torphanol, clonitazene, codeine, cyclazecine, desomorphing, dextromoramide, dezocine, diampromide, dihydroc-
odeine, diydromorphine, dimenoxadel, dimepheptanol, dimethylthiambutene, dioxaphety! butyrate, dipipanone,
eptazocine, ethoheptazine, ethylmethylthiambutene, ethylmorphine, etonitazene, fentanyl, hercin, hydrocodone,
hydromorphone, hydroxypethidine, isomethadone, katobemidone, levallorphan, levorphanal, levophenacy! mor-
phan, lofentanil, meperidine, meptazinol, metazocine, methadone, metopon, morphine, myrophine, nalbuphine,
narceine, nicomorphine, norlevorphanol, normethadone, nalorphine, normorphine, norpipanone, opium, oxyco-
done, oxymorphone, papaveretum, pentazocine, phenadoxone, phenomorphan, phenazocine, phenoperidine, pi-
minodine, piritramide, propheptazine, promedol, properidine, propiram, propoxyphene, sufentanil, tramadol, tilid-
ine, salts thereof and mixtures thereof.

The method of claim 18, further comprising containing sald unit dose of said multiparticulates within a gelatin
capsule,

The method of elaim 18, further comprising compressing said unit dose of multi-particulates into a tablet.

The method of ¢laim 18, further comprising extruding said heated mixture under vacuum conditions to provide a
substantially non-porous extrudate.

A sustained-release pharmaceutical formulation, comprising a melt-extruded blend of an opioid analgesic and one
or more hydrophoebic materials selected from the group consisting of alkylcelluloses, acrylic and methacrylic acid
polymers and copolymers, shellac, zein, hydrogenated castor oil, hydrogenated vegetable oil, and mixtures thereof;
said melt-extruded blend divided into a unit dose containing an effective amount of said therapeutically active
agent to render a desired therapeutic effect and providing a sustained-release of said therapeutically active agent
for a firme period of from about 8 to about 24 hours.

yo'
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25. A method of controlling the release charactetistics of a therapeutically active agent from sustained-release phar-
maceutical extrudate suitable for oral administration, the sustained-release phammaceutical extrudate being pre-
pared by blending a therapeutically active agent together with (1) a hydrophobic material selected from the group
consisting of alkylceliuloses, acrylic and methacrylic acid polymers and copolymers, shellac, zein, hydrogenated
castor oil, hydrogenated vegetable oil, and mixtures thereof and (2) an optional hydrophobic fusible carrier retardant
material selected from the group consisting of natural or synthetic waxes, fatty acids, fafty alcohols, and mixtures
thereof; said optional hydrophobic fusible carrier having a meiting point between 30-200°C; heating said blend to
a temperature sufficient to soften the mixture sufficiently to extrude the same; extruding said heated mixture as a
strand having a diameter of from 0.1 - 3 mm; cooling said strand; and optionally dividing said strand to form mul-
tiparticulates of said extrudate; the method comprising conirolling the amount of air present during said extrusion
phase and thereby controlling the porosity of the extrudate thereby obtained.
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PHARMACEUTICAL COMPOSITION
?

{

Summary

The present invention relates to a process for preparing a phamaceutical tablet
formulation of a poorly-compressible pharmaceutocal agent, for example, the drug metformin
HCI formulated as a monolithic or single phase mmogenous system.

Background i

Some pharmaceutucal agents are dlfﬁcult to formulate into a tablet dosage form due
to agent’s poor compresmbllity Conventional tablet formulations of such poorly-
compress:ble pharmaceutical agents lack adequate hardness and are often friable. Thus,
special formulation techniques are required to formulate poorly-compressible pharmaceutical
agents into a commercially viable tablet dosage form.

One way to overcome the poor compres“_isibility of pharmaceutical agents is {o utilize
wet granulation techniques to prepare the tableﬁ formuiation. This involves additional unit
operations of wet milling, drying and milling of d}n’ed granulation. However, tablets prepared
by wet methods often show incremental hardness as a function of time and storage
temperature. Therefore, tablets prepared by wet methods are more likely fo show variable

product performance. g ;

The object of the present invention is to fprepare pharmaceutical tablets of poorly-
compressible drugs that have adequate and ste(ible hardness and goad reproducibility, by a
process that avoids wet granulation during processing. This object is achieved by
formulating the poorly-compressible phannacelfjtical agent according to a process whereby
the active ingredient, an erodible hydrophilic co:mponent. a hydrophobic component and
optionally other excipients, are blended, and thje resulting blend is sized and/or lubricated, if
necessary, and compressed into tablets asa monohthuc or single-phase homogenous
system. ‘

The present invention is applicable to non-compressuble drugs and drugs susceptible
to hydrolysis and degradatlon due to water or a solvent.

6!
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Detailed Description

The present invention relates to a process for preparing a pharmaceutical tablet
formulation of a poorly-compressible pharmaceutical agent, which comprises:

(a) preparing a blend by combining the poorly-compressible pharmaceutical agent, a
hydrophilic eredible component and a hydrophobic component as a monolithic or
single phase homogenous system; and

(b) compressing the blend into a tablet.

The blend may optionally comprise other pharmaceuticaily acceptable exciplents and
the blend may optionally be lubricated prior to being compressed into tablets. The present
invention is applicable to non-compressible drugs and drugs susceptible to hydrolysis and
degradation due to water or a solvent.

A poorly compressible substance is one that does not bond to form a tablet upon
application of compression force. Therefore, such substances may require additional
processing and special formulating before it can be compressed into a tablet. With such
substances, the additional processing necessary is usually a wet granulation step; direct
compression would not be effective. These substances may also be formulated with binders
or other materials having high binding capacity (or act as an aid to compressibility) such that
the non-bonding properties of the non-compressible material is overcome. Other techniques
to assist compression include having residual moisture in the blend prior to compression or
having the non-compressible material in very low amounts in the tablet formulation. High-
dose drugs do not lend themselves to direct compression because of poor flowability and
poor compressibility.

The hydrophilic erodible component of the present invention is a pharmaceutically
acceptable excipient which is a water-loving soluble/gellable agent. These components
possess properties, such as the ability to imbibe external fluid and dissolve/erode over a
period of time. Typical hydrophilic erodible components include hydroxypropylmethyl
cellulose; soluble fillers, such as lactose; tablet disintegrants, such as croscarmellose
sodium; binders, such as polyvinylpyrrolidone; gums, such as guar and xanthan gums.
Examples of water soluble and/or swellable hydrophilic polymers include solid polyethylene
glycol with molecular weights greater than 400 (MW >400), celluloses (hydroxymethy!
cellulose, hydroxypropyl celiulose, hydroxyethyl cellulose, carboxvmethvl cellulose.

96
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carboxyethyl cellulose, sodium carboxymethyl cellulose, sodium alginate, methyl cellulose,
hydroxypropyl methyl celiulose), carboxypolymethylene, gums (acacia gum, guar gum,
tragencanth gum and xanthan gum), polyethylene oxide and the like. High molecular weight
cellulose derivatives are preferred as the hydrophilic erodible component.

The hydrophobic component is a pharmmaceutically acceptable excipient which is
water insoluble and does not dissolve in water over a period of time. Typical hydrophobic
components include ethyl cellulose, methacrylic acid polymers and copolymers, such as
EUDRAGIT NE 30 D from Rohm and Haas, fatty acids and esters thereof, such as stearic
acld, behenic acid, glyceryl monostearate, glyceryl paimitostearate, glyceryl behenate and
other waxes, such as carbuna wax. Also included are high molecular weight fatty alcohols,
such as cetyl alcohol and the like, Cetyl alcohot! and steary! alcohol are preferred as the
hydrophobic component.

The poorly-compressible pharmaceutical agent typically represents from about 10%
to about 90% by weight of the formulation. Preferably, the poorly-compressible
pharmaceutical agent is present in the formulation in amount of from about 30% to about
70% by weight.

The hydrophilic erodible component typically represents from about 10% to about
90% by weight of the formulation. Preferably, the hydrophilic erodible component is present
in the formulation in amount of from about 30% to about 70% by weight.

The hydrophobic component typically represents from about 1% to about 30% by
weight of the formulation. Preferably, the hydrophobic component is present in the
formulation in amount of from about 15% to about 25% by weight.

Typically, the ratio of hydrophilic erodible component to hydrophobic component is in
the range from about 9:1 to 1:1. Preferably the ratio is in the range from about 2:1 to 3:1.

Preferred formulations comprise from about 40% to about 60% by weight of the
poorly-compressible pharmaceutical agent and comprise the hydrophilic erodible component
and hydrophobic component in a ratio of from about 2:1 to 3:1.

The poorly-compressible pharmaceutical agent, hydrophilic erodible component and
hydrophobic component are blended by standard techniques. Typically, the components are
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solid at room temperature, such as waxes, are often liquefied before and/or during the
blending operation.

In another embodiment, the poorly-compressible pharmaceutical agent and
hydrophilic erodible component are pre-mixed by standard techniques and then combined
with the hydrophobic component. The pre-mixed components are combined with the
hydrophobic component by a variety of techniques, such as adding the hydrophobic
component to the blending apparatus containing the pre-mixed components. The fluidized
bed technique may also be used and is especially appropriate when the hydrophobic
component is ethyl cellulose or a polymethacrylic acid polymer or co-polymer.

The blend produced by combining the poorly-compressible pharmaceutical agent,
hydrophilic eradible component and hydrophobic component is typically a monolithic or
single phase homogenous free flowing powder. As is typical when formulating tablets, the
free flowing powder blend is often milled or sieved in order to control the particle size of the
blend and to remove large agglomerates.

If needed, the blend my optionally be lubricated prior to compression into tablets.
Typical lubricants include magnesium stearate and stearic acid. However, the presence of
the hydrophobic component often renders additional lubrication unnecessary. Additional
lubricants will generally represent 0% to about 6% by weight of the tablet formulation.

In addition to the poorly-compressible pharmaceutical agent, hydrophilic erodible
component, hydrophobic component and optional lubricant, the tablet formulations of the
present invention may contain additional pharmaceutical excipients, such as flavoring
agents, binders and/or fillers.

Since an objective of the present invention is to form a compressible formulation by a
process other than wet granulation, the granulation process will be conducted without
solvent or water. It is preferred for the process to be carried out under substantially
anhydrous conditions.

The process of the present invention is useful for preparing both immediate-release
and sustained-release tablet dosage forms of poorly-compressible pharmaceutical agents.
The release rate of the pharmaceutical agent is controlled by the hydrophilic erodible agent
and hydrophobic agent. Thus, an immediate-release formulation will typically contain the
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2:8. Increasing the amount of hydrophilic erodible component will extend the release rate of
the pharmaceutical agent. Thus, sustained-release tablet dosage forms typically contain the
hydrophilic erodible component and hydrophobic components in a ratio of from about 3:1 to
21,

The dissolution profile obtained in phosphate buffer (pH 6.8), USP Apparatus I, for
tablets prepared according to the present invention are:

Time (hrs) % Dissolved
1 20-40
4 50-70
7 75-90

Examples of poorly-compressible pharmaceutical agents that are formulated into
tablets in accordance with the inventive process include metformin HCI, naproxen or
naproxen sodium. High-dose drugs do not fend themselves to direct compression because
of poor flowability and poor compressibility. Representative active medicaments include
antacids, anti-inflammatory substances, coronary dilators, cerebral dilators, peripheral
vasadilators, anti-infectives, psychotropics, antimanics, stimulants, antihistamines, laxatives,
decongestants, vitamins, gastrointestinal sedatives, antidiarrheal preparations, anti-anginal
drugs, vasodilators, antiarrythmics, anti-hypertensive drugs, vasoconstrictors and migraine
treatments, anticoagulants and antithrombotic drugs, analgesics, anti-pyretics, hypnotics,
sedatives, anti-emetics, anti-nauseants, anti-convulsants, neuromuscular drugs, hyper- and
hypoglycemic agents, thyroid and anti-thyroid preparations, diuretics, anti-spasmodics,
uterine relaxants, mineral and nutritional additives, anti-obesity drugs, anabolic drugs,
erythropoietic drugs, anti-asthmatics, expectorants, cough suppressants, mucolytics, anti-
uricemic drugs, and drugs or substances acting locally in the mouth.

Typical active medicaments include gastrointestinal sedatives, such as
metoclopramide and propantheline bromide; antacids, such as aluminum trisilicate,
aluminum hydroxide and cimetidine; anti-inflammatory drugs, such as phenylbutazone,
indomethacin, naproxen, ibuprofen, flurbiprofen, diclofenac, dexamethasone, prednisone
and prednisolone; coronary vasodilator drugs, such as glyceryl trinitrate, isosorbide dinitrate
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vincamine, naftidrofuryl oxalate, co-dergocrine mesylate, cyclandelate, papaverine and
nicotinic acid; anti-infective substances, such as erythromycin stearate, cephalexin, nalidixic
acid, tetracycline hydrochloride, ampicillin, flucolaxacillin sodium, hexamine mandelate and
hexamine hippurate; neuroleptic drugs, such as fluazepam, diazepam, temazepam,
amitryptyline, doxepin, lithium carbonate, lithium suifate, chlorpromazine, thioridazine,
trifluperazine, fluphenazine, piperothiazine, haloperidol, maprotiline hydrochloride,
imipramine and desmethylimipramine; central nervous stimulants, such as methylphenidate,
ephedrine, epinephrine, isoproterenol, amphetamine sulfate and amphetamine
hydrochloride; anti-histamic drugs such as diphenhydramine, diphenyipyraline,
chlorpheniramine and brompheniramine; anti-diarrheal drugs, such as bisacodyl and
magnesium hydroxide; the laxative drugs, such as dioctyl sodium sulfosuccinate; nutritional
supplements, such as ascorbic acid, alpha tocopherol, thiamine and pyridoxine; anti-
spasmotic drugs, such as dicyclomine and diphenoxylate; drugs effecting the rhythm of the
heart, such as verapamil, nifedepine, diltiazem, procainamide, disopyramide, bretylium
tosylate, quinidine sulfate and quinidine gluconate; drugs used in the treatment of
hypertension, such as propranolol hydrochloride, guanethidine monosulphate, methyidopa,
oxprenolol hydrochloride, captopril and hydralazine; drugs used in the treatment of migraine,
such as ergotamine; drugs effecting coagulability of blood, such as epsilon aminocaproic
acid and protamine sulfate; analgesic drugs, such as acetylsalicylic acid, acetaminophen,
codeine phosphate, codeine sulfate, oxycodone, dihydrocodeine tartrate, oxycodeinone,
morphine, heroin, nalbuphine, butorphanol tartrate, pentazocine hydrochloride, cyclazacine,
pethidine, buprenorphine, scopolamine and mefenamic acid; anti-epileptic drugs, such as
phenytoin sodium and sodium valproate; neuromuscular drugs, such as dantrolene sodium;
substances used in the treatment of diabetes, such as tolbutamide, diabenase glucagon and
insulin; drugs used in the treatment of thyroid gland disfunction, such as triiodothyronine,
thyroxine and propylthiouracil; diuretic drugs, such as furosemide, chlorthalidone,
hydrochlorthiazide, spironolactone and triampterene; uterine relaxant drugs, such as
ritodrine; appetite suppressants, such as fenfluramine hydrochloride, phentermine and
diethylproprion hydrachloride; anti-asthmatic drugs, such as aminophyiline, theophyliine,
salbutamol, orciprenaline sulphate and terbutaline sulphate, expectorant drugs, such as
guaiphenesin; cough suppressants, such as dextromethorphan and noscapine; mucolytic
drugs, such as carbocisteine; anti-septics, such as cetylpyridinium chloride, tyrothricin and
chlorhexidine; decongestant drugs, such as phenylpropanolamine and pseudoephedrine;
hypnotic drugs, such as dichloralphenazone and nitrazepam: anti-nauseant druas such as'
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gluconate, uricosuric drugs, such as sulphinpyrazone, allopurinol and probenecid and the
like.

The invention is applicable to sublingual lozenges, buccal tablets, oral lozenges,
suppositories and compressed tablets, the latter being intended to be swallowed in unit
dosage form and which upon ingestion according to a prescribed regimen give slow and
regular release of active medicaments of a fixed percentage in the intestinal tract. It is
further understood that the invention is not restricted to the above listed medications.

The process of the present invention is especially useful for formulating metformin
HCl into tablets. Thus, the present invention especially relates to a process wherein the
poorly-compressible pharmaceutical agent is selected from the group consisting of
metformin HCL

In a preferred embodiment, the poorly-compressible pharmaceutical agent is
metformin HCI, the hydrophilic erodible component is hydroxypropyl methylcellulose and the
hydrophobic component is stearyl alcohol, wherein the hydrophilic agent and hydrophobic
agent are in a ratio of from about 3:1 to about 2:1.

Preferably, the tablet comprises from about 40-60% by weight of metformin HC.

Most preferably, the tablet comprises from about 45-50% by weight of metformin HCI,
a hydrophilic erodible component which is hydroxypropy! methylcellulose and a hydrophabic
companent which is stearyl alcohal and a weight ratio of hydrophilic erodible component to
hydrophobic component in the range from 3:1 to about 2:1.

In one embodiment, the tablet may comprise 250 mg, 500 mg, 850 mg or 1 g of
metformin HCL. Most preferably, the tablet comprises about 500 mg of metformin HCI.

The present invention further relates to pharmaceutical tablet dosage form which
comprises a poorly-compressible pharmaceutical agent, a hydrophilic erodible component
and a hydrophobic component. All of the preferences discussed above for the process also
apply to the tablet dosage form, if applicable to a tablet dosage form.

The present invention further relates to a pharmaceutical tablet dosage form of
metformin HCI with the preferences discussed above applying to the dosage form.



69

WO 03/004009 PCT/US02/20323
EXAMPLE 1
item no. Ingredient % mglunit Amount per batch
1 Metformin HCI 48.54 500 55 kg
Hydroxypropyl
2 methylcelluiose 31.06 320 39.05 kg
3 Stearyl alcohol 19.41 200 18.15kg
4 Magnesium stearate 0.97 10 1.1kg
Total 100 1030 113.3 kg

Metformin HCI is first de-lumped using Fitz-mill equipped with 0.050" screen at
medium speed. De-lumped metformin HCl and hydroxypropyl methyl celiulose (available as
Methocel K100 M Premium CR, Dow Chemical Company, Ml) are mixed in a 340 Qt. AMF
Planetary Mixer and mixed for 10 minutes to form a pre-mix blend. The pre-mix blend is
transferred to drums. To a pre-heated jacketed bowl of 340 Qt. AMF Planetary Mixer,
stearyl alcohol is added and allowed to melt to form a clear liquid at the jacket temperature
of not less than 65°C. To the melted wax, pre-mix is added and mixed until a uniform
granulation is obtained while heating at the jacket temperature of not less than 65°C. The
granulation is transferred to trays lined with Kraft paper and cooled down to a temperature of
25°C-30°C. The cooled granulation is sized using a low energy screening/milling device
such as a Glatt Quick sieve equipped with 1.5 mM screen. The lubrication is performed
using magnesium stearate in a 30 cu. ft. Gemco Blender. The final-mix obtained is
compressed into tablets using Manesty Unipress Diamond using modified oval toals. The
hardness of the tablets obtained was 10-18 SCU. The dissolution profile of the tablets
matched that of Glucophage® XR 500 mg (Bristol-Myers Squibb, NJ).

The dissolution profile (average, n=6) obtained in phosphate buffer (pH 6.8), USP
Apparatus I, is:

Time (hours) % dissolved
1 1.7
4 64.2

7 80.1
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EXAMPLE 2
ltem no. Ingredient % mg/unit Amount per batch

Metformin HCI with

1 0.5% magnesium 48.8 502.5 40.0 kg
stearate

2 zﬁ‘)’,}‘gg{&gi 28.8 207 23.76 kg

3 Stearyl alcohol 21.4 220 17.6 kg

4 Colloidal silicon dioxide 0.3 3 0.24 kg

5 Magnesium stearate 0.7 7.5 0.6 kg

TOTAL 100 1030 824 kg

Metformin HCI with 0.5% magnesium stearate and hydroxypropyl methyl celiulose
(available as Methocel K100 M Premium CR, Dow Chemical Company, M) are mixed in a
PMA 300 Fielder High Shear to form a pre-mix blend. The pre-mix blend is transferred to
drums. To a pre-heated jacketed bowl of 340 Qt. AMF Planetary Mixer, stearyl alcohol is
added and allowed to melt to form a clear liquid at the jacket temperature of not less than
65°C. To the melted wax, pre-mix is added and mixed until a uniform granulation Is obtained
while heating at the jacket temperature of not less than 65°C. The granulation is transferred
to trays lined with Kraft paper and cooled down to a temperature of 25°C-30°C. The cooled
granulation is sized using a low energy screening/milling device such as a Quadro Co-Mill
equipped with 93 screen. The Pre-lubrication and Lubrication is performed using colioidal
silicon dioxide and magnesium stearate, respectively, in a Patterson-Kelley Blender. The
final-mix obtained is compressed into tablets using Manesty Unipress Diamond using
modified oval tools. The hardness of the tablets obtained was 10-18 SCU. The dissolution
profile of the tablets matched that of Glucophage® XR 500 mg (Bristol-Myers Squibb, NJ).

The dissolution profile (average, n=6) obtained in phosphate buffer (pH 6.8), USP
Apparatus I, is:

Time (hours) % dissolved
1 31.5
4 63.5

7 80.9
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EXAMPLE 3 (Immediate-Release formulation)
Item no. Ingredient : % mg/unit

1 Metformin HCI : 714 500
2 Hydroxypropyl methylceliulose 10.6 74
3 Stearyl alcohol : 17.0 119
4 Colloidal silicon dioxide 0.2 14
5 Magnesium stearate 0.8 56

700

TOTAL 100

Metformin HCI and hydroxypropyl methyi celiulose (available as Pharmacoat 606,
Shin-Etsu Chemical Co. Lid., Japan) are mixed in a 500 mL glass beaker with the help of a
stainless steel spatula. Stearyl alcohol is melted ina glass beaker. To the melted wax, pre-
mix is added and mixed until a uniform granulation is obtained while heating at temperature
of not less than 65°C. The granulation is tmnsfenéd to Kraft paper and cooled down to a
temperature of 25°C-30°C. The cooled granulation is sized using screen # 20. The Pre-
lubrication and Lubrication is performed using collcf)idal silicon dioxide and magnesium
stearate, respectively, in a glass beaker using a stainless steel spatula. The final-mix
obtained is compressed into tablets using Carver hydraulic press. The hardness of the

tablets obtained was 8 SCU.

The dissolution profile (average, n=3) obtaihed in phosphate buffer (pH 6.8), USP

Apparatus Il, is: ;
Time {minutes) % dissolved
15 439
30 76.1
45 97.1

60 100.2:
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EXAMPLE 4 (Immediate-Release formulation)
item no. Ingredient % mg/unit

1 Metformin HCI 50.0 500

2 Microcrystalline cellulose 320 320

3 Stearyl alcohol 17.0 170

4 Colloidal silicon dioxide 0.2 2

5 Magnesium stearate 0.8 8
TOTAL 100 1000

Metformin HCI and microcrystalline cellulose are mixed in a 500 mL glass beaker
with the help of a stainless steel spatula. Stearyl alcohol is melted in a glass beaker. To the
melted wax, pre-mix is added and mixed until a uniform granulation is obtained while heating
at temperature of not less than 65°C. The granulation is transferred to Kraft paper and
cooled down to a temperature of 25°C-30°C. The caoled granulation is sized using screen
No. 20. The pre-lubrication and lubrication is performed using colloidal silicon dioxide and
magnesium stearate, respectively, in a glass beaker using a stainless steel spatula. The
final-mix obtained is compressed into tablets using Carver hydraulic press. The hardness of

the tablets obtained was 8 SCU.

The dissolution profile (average, n=3) obtained in phosphate buffer (pH 6.8), USP

Apparatus 1, is:

Time (minutes) % dissolved

5 75.6

15 1004
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We claim:

1. A process for preparing a pharmaceutical tablet formulation of a poorly-compressible
pharmaceutical agent, which comprises the steps of

(a) preparing a blend by combining the poorly-compressible pharmaceutical agent, a
hydrophilic erodible component and a hydrophobic component; and

(b) compressing the blend into a tablet.

2. A process accordingly to Claim 1 further comprising mixing an optional lubricant with
the blend prior to compressing the blend into a tablet.

3. A process accordingly to Claim 1 further comprising mixing opﬂonal pharmaceutically
acceptable excipients with the blend prior to compressing the blend into a tablet.

4. A process according to Claim 1, wherein the process is carried out under
substantially anhydrous conditions.

5. A process according to Claim 1, wherein the poorly-compressible pharmaceutical
agent is selected from the group consisting of metformin HCI, metoclopramide,
propantheline bromide, aluminum frisilicate, aluminui'n hydroxide, cimetidine,
phenylbutazone, indomethacin, naproxen, ibuprofen, flurbiprofen, diclofenac,
dexamethasone, prednisone and prednisolone, glyceryl trinitrate, isosorbide dinitrate,
pentaerythritol tetranitrate, soloctidilum, vincamine, naftidrofuryl oxalate, co-dergocrine
mesylate, cyclandelate, papaverine, nicotinic acid, clarithromycin, azithromygin,
erythromycin stearate, cephalexin, nalidixic acid, tetracycline hydrochloride, ampicillin,
flucolaxacillin sodium, hexamine mandelate, hexamine hippurate, fluazepam, diazepam,
temazepam, amitryptyline, doxepin, lithium carbonate, lithium sulfate, chlorpromazine,
thioridazine, trifluperazine, fluphenazine, piperothiazine, haloperidol, maprotiline
hydrochloride, imipramine and desmethylimipramine, methylphenidate, ephedrine,
epinephrine, isoproterenol, amphetamine sulfate and amphetamine hydrochloride,
diphenhydramine, diphenylpyraline, chlorpheniramine and brompheniramine, bisacodyl,
magnesium hydroxide, dioctyl sodium sulfosuccinate, ascorbic acid, alpha tocopherol,
thiamine, pyridoxine, dicyclomine, diphenoxylate, verapamil, nifedepine, diltiazem,
procainamide, disopyramide, bretylium tosylate, quinidine sulfate, quinidine gluconate
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hydrochloride, captopril and hydralazine, ergotamine, epsilon aminocaproic acid, warfarinm
sodium, ticlopidine, protamine sulfate, acetylsalicylic acid, acetaminophen, codeine
phosphate, codeine sulfate, oxycodone, dihydrocodeine tartrate, oxycodeinone, morphine,
heroin, nalbuphine, butorphanol tartrate, pentazocine hydrochloride, cyclazacine, pethidine,
buprenorphine, scopolamine and rmefenamic acid, phenytoin sodium and sodium valproate,
dantrolene sodium, tolbutamide, diabenase glucagons, glipizide, glyburide, insulin,
triiodothyronine, thyroxine and propyithiouracil, furosemide, chlorthalidone,
hydrochlorthiazide, spironolactone, triampterene, ritodrine, fenfluramine hydrochloride,
phentermine and diethylproprion hydrochloride, aminophylline, theophylline, salbutamol,
orciprenaline sulphate, terbutaline sulphate, guaiphenesin, dextromethorphan, noscapine,
carbocisteine, cetylpyridinium chloride, tyrothricin and chlorhexidine, phenylpropanolamine
and pseudoephedrine; hypnotic drugs, such as dichioralphenazone, nitrazepam,
promethazine theoclate, ferrous sulphate, folic acid and calcium gluconate, sulphinpyrazone,
allopurinol and probenecid and the like.

6. A process according to Claim 1, wherein the poorly-compressible pharmaceutical
agent is selected from the group consisting of metformin HCI.

7. A process according to Claim 1, wherein the hydrophilic erodible component is
selected from the group consisting of hydroxypropyl methyicellulose, lactose, croscarmellose
sodium, polyvinylpyrrolidone, guar and xanthan gums, polyethylene glycol (MW >400),
celluloses, hydroxymethyl cellulose, hydroxypropyl cellulose, hydroxyethyl cellulose,
carboxymethyl cellulose, carboxyethyl cellulose, sodium carboxymethyi cellulose, sodium
alginate, methyl cellulose, carboxypolymethylene, acacia gum, tragencanth gum and
poiyethylene oxide.

8. A pracess according to Claim 7, wherein the hydrophilic erodible component is
hydroxypropyl methylcellulose.

9. A process according to Claim 1, wherein the hydrophobic component is selected
from the group consisting of ethyt cellulose, methacrylic acid polymers and copolymers, fatty
acids and esters thereof, waxes and high molecular weight fatty alcohols.

15
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10. A process according to Claim 1, wherein the hydrophobic component is selected
from the group consisting of EUDRAGIT NE 30 D from Rohm and Haas, stearic acid,

behenic acid, glyceryl monostearate, glyceryl palmitostearate, glyceryl behenate, carbuna
wax and cetyl alcohaol.

11. A process according to Claim 9, wherein the hydrophobic component is selected
from the group consisting of cetyl alcohol and stearyl alcohol.

12. A process according to Claim 1, wherein the poory-compressible pharmaceutical
agent comprises from about 10% to about 90% by weight of the formulation.

13. A process according to Claim 1, wherein the hydrophilic erodible component
comprises from about 10% to about 90% by weight of the formulation.

14, A process according to Claim 1, wherein the hydrophobic component comprises from
about 10% to about 30% by weight of the formulation.

15. A process according to Claim 1, wherein the ratio of hydrophilic erodible component
to hydrophobic component is 9:1 to 1:1.

16. A process according to Claim 1, wherein the blend of step (a) comprises from about
40% to about 60% by weight of the poorly-compressible pharmaceutical agent and the
hydrophilic erodible component and hydrophobic component are in a ratio of from 2:1 to 3:1.

17. A process according to Claim 2, wherein the lubricant comprises about 0% to about
6% by weight of the blend.

18. A process for preparing an immediate-release pharmaceutical tablet formulation of a
poorly-compressible pharmaceutical agent, which comprises the steps of.

(a) preparing a blend by combining the poorly-compressible pharmaceutical agent, a
hydrophilic erodible component and a hydrophobic component, wherein the
hydraphilic erodible component and the hydrophobic component are present in a
ratio of 1:9 to 2:8; and

(b) compressing the blend into a tablet.

¢
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18. A process for preparing an sustained-release pharmaceutical tablet formulation of a
poorly-compressible pharmaceutical agent, which comprises the steps of:

(a) preparing a blend by combining the poorly-compressible pharmaceutical agent, a
hydrophiic eradible component and a hydrophobic component, wherein the
hydrophilic eradible component and hydrophobic component are present in a ratio of
3:1t0 2:1; and

(b) compressing the blend into a tablet.

20.  Aprocess according to Claim 1, wherein the tablet comprises about 500 mg of
metformin HCL

21. A process according to Claim 1, wherein the tablet comprises about 40-60 weight
percent of metformin HCI.

22. A pharmaceutical tablet prepared according to the process of Claim 1.

23. A pharmaceutical tablet comprising 10% to about 90% by weight of a poorly-
compressible pharmaceutical agent; from about 10% to about 90% by weight of hydrophilic
erodible component; from about 10% to about 30% by weight of a hydrophobic component.

24, A pharmaceutical tablet comprising a poorly-compressible pharmaceutical agent, a
hydrophilic erodible component and a hydrophobic component, wherein the ratio of
hydrophilic erodible component to hydrophobic component is 9:1 to 1:1.

25. A pharmaceutical tablet comprising from about 40% to about 60% by weight of a
poorly-compressible pharmaceutical agent, and a hydrophilic erodible component and a
hydrophobic component, wherein the hydrophilic erodible component and hydrophabic
component are present in a ratio of from 2:1 to 3:1.

26.  Animmediate-release pharmaceutical tablet formulation of a poorly-compressible
pharmaceutical agent comprising a peorly-compressible pharmaceutical agent, a hydrophilic
erodible component and a hydrophobic component, wherein the hydrophilic erodible
component and hydrophobic component are present in a ratio of 1:9 to 2:8.

(&
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27. A sustained-release pharmaceutical tablet formulation of a poorly-compressible
pharmaceutical agent comprising a poorly-compressible pharmaceutical agent, a hydrophilic
erodible component and a hydrophobic component, wherein the hydrophilic erodible
component and hydrophobic component are present in a ratio of 3:1 to 2:1.

28. A process for preparing a pharmaceutical tablet formulation of a pharmaceutical
agent susceptible to hydrolysis and degradation due to water or a solvent, which comprises
the steps of:

(a) preparing a blend by combining the poorly-compressible pharmaceutical agent, a
hydrophilic erodible component and a hydrophobic component; and

(b) compressing the blend into a tablet.

drugs susceptible to hydrolysis and degradation due to water or a solvent.

29. A pharmaceutical tablet prepared according to the process of Claim 28.

10
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page 4, line 23 -~ line 29
page 4, line 30 -page 6, line b
page 6, line 32 -page 7, line 2
page 7, line 3
page 7, line 28 - line 33
page 7, line 37 -page 8, Tine 6
example 4

c¢laims 1-5,9-16,20

WO 99 47128 A (SQUIBB BRISTOL MYERS CO)
23 September 1999 (1999-09-23)
example 4

WO 02 28181 A (TEWARI PRASHANT KUMAR ;USV
LTD (IN); GIDWANI SURESH KUMAR (IN); SI)
11 April 2002 (2002-04-11)

examples 1-6

1,3-8,
12,13,
15,20,
22-24.,
28,29
1-29

1-9,
12~-29

1-29

1-29

1-29
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Infermation on patent family members

vemmuonal Application No
PCT/US 02/20323

Patent document Publication Patent family Publication

cited In search report date mamber(s) date

Us 6117451 12-09-2000  NONE

WO 9855107 10-12-1998 AU 729529 B2 01-02-2001
AU 8138698 A 21-12-1998
EP 0998271 Al 10-05-2000
JP 2000513028 T 03-10~-2000
WO 9855107 Al 10-12-1998
us 2001018070 A1 30-08-2001
us 2002051820 Al 02-05-2002

W0 9947128 23~09-1999 AU 736951 B2 09-08-2001
AU 3182899 A 11-10~1999
BR 9908911 A 02-10-2001
CA 2320900 Al 23~-09-1999
CN 1295467 1 16-05-2001
EP 1063973 Al 03-01-2001
JP 2002506812 T 05-03-2002
Wo 9947128 Al 23~09-1999

WO 0228181 11-04-2002 WO 0228181 Al 11-04-2002
AU 7308500 A 15~04-2002




Industria y Comercio
SUPERINTENDENCIHA

2020
Bogota, D.C.,
Doctor: Oficio N°: 0 40 35
Luis Felipe Castillo Gibsone =0Tl g
Apoderado
ASUNTO: Radicacion PCT N° 07-81185

Tramite 011

Evento 379

Actuacién 440

Folios 010

Con fundamento en lo previsto por el articulo 43 de la Decision 486 de la Comision de
la Comunidad Andina, se le comunica que la oposicion presentada por la doctora
Eliana Isaura Moreno Bohérquez, en su calidad de apoderada de Gynopharm S.A.,
retine los requisitos formales exigidos por la ley al momento de su presentacion.

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

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

ESPEDES DE VERGEL
Jefe de la Diviston de Nuevas Creaciones.

El anterior oficio fue notificado por fijacion en lista de fecha, 14 HY 2003,
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Expediente No. 07 81,185

Castillo Grau & Asociados /l
SOPLRINT UMUL NOIA DL INDUSTRIAY COMLRCIO

220 NUL GREAGIONE
Lver 378 FASLLNACIONALY

Fase Nacional Solicitud de Patente PCT
a nombre de
|

EURO-CELTIQUE S.A.
\‘ Cédigo 011 - 378 - 538
| _

En relacién con la solicitud contenida en el Expediente de ia referencia y, en
|

particular, con la publicacién del extracto de la misma en la Gaceta de la
\

Propiedad Industrial No. 592 de 30 de Mayo de 2008, por medio del presente

escrito muy respetuosamente me permito solicitarle se sirva proceder a efectuar
el EXAMEN DE PATENTABILIDAD de la solicitud aqui contenida
|

\

Para tal efecto, acompafio el comprobante de pago por concepto de la tasa

respé\ctiva, Recibo No. g %/ { Z J 7

De Us*ed Atentamente,

I
|
|
|

I
i
J
/




