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)] OPOSICION A -
I B Patenie de Invenclon. L3 Marca Colecliva.
L Patenie de Monelo de Wiiidad. L Marca de Cestificacion.
B Olseno mdustrial, _ [0 Lema Comesclal,
L1 Esquema de Trazado para Circufos integrados.
O MWorcas de Productos o Servicios.

o Numers def expediente: _07-11565
Solicitante: . BOEHRINGER INGELHEIM INTERNATIONAL GMEH. .

SOLKCITUD
PUBLICADA  Apodetado: _ EMILIO FERRERO

Titko de |4 mieva creacion o denominacion del Sigho: “FORMULACIONES EN

COMPRIMIDOS DE 1.(BERACION EXTENDIDA QUE CONTIENE PRAMIPEXOL 0 UNX SAL FARMATEUTICR -

MENTE ACEPTABLE Wmmu
aceld; 5§

@ OPOSICION PRESENTADA POR: /
Mombre; ' £ :
B GYNOPHARM S.A IDENTIEXCACION
s AN Direccion;
: CALLE 80 No. 78B -201
’ ce. 1 wr [A
MNacionalidad o Domicilioc COLOMBIA
Lugar de Constiucion:  BARRANQUILLA | &F O ow L
Telet F Cul
elétond: dx;
E.mcil (571)3719900 (5713730818 Numero 8072.006.279-4
Nombre: ELIANA ISAURA MORENO E'TE""F'CAE’
BOHORQUEZ cie MT X
REPRESENTANTE | Disaccion: CARRERA 13 No. 119-95
0 APODERADO OF 104 ce. [1 o [
Telotona: (ST12131213 Fay. (571)6121979 Cual
i 0 ias(@aptimum-co.com :
E-mail.  Megocios@optimum-co.co Nimero 51975664 TP.81823

@ FUNDAMENTOS DE LA OPOSICION:
Art.14, 16, 18, 20 y 30 de la Decisién 486 de la CAN

Causat; No cumple con los requisitos de patentabilidad,

Sigho oposilor:
Justiticacion:
La presente solicitud no cample con los requisitos de patentabilidag dad
lado, va se encontraba en el estado de la técnica o es posible derivarlo de la misma taly
como se demustrara en el capitulo “Fundamento de Hechos®,
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(® Comprobante de pagoNo. Fecha
L _

{® ANEXOS

Comprobante de pago de la tasa.

Poderes, si fuere 2l caso.

Pruebas de los fundamentos de ¥a oposicion.

Documentos que acrediten el legitimo interés, si fuere el caso.

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

NOMBRE: FLIANA ISAURA MORENO ROHORQUEZ

o iRl cin)

CC. 51.975.664 TP. 83823 -

Instrucciones para el diigenciamiento del presente fonmulario, ver reverso de esta pagina.
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en particalar Pramipe ar [0 tanto, solicita respettiosamente a ose

Despucha se sirva tener en cuenta la presente oposicion dentro del tramire

administrativo que se surte et esta Superinrendencia.

2. FUNDAMENTOS DE HECHOS b

210 Laselicirud objoro de b presente fue presentada ol 6 de febrero de
2007, reivindicando priovidad bajo Lo solicitnd EP20040019248 del
2004-08-1%; v fue publicada en Colombia, en 1o Gacera de la Propicdad
Indosertal Ne 587 del 18 de enere de 2008, ans poblicacion
internacional corresponde o la WOZ006015942 del 16/02,/20006.

2.2, Lasolicitud colombiana 07.011.5365 olyero de ba presente oposicion,
s refiere o wna formulacion en comprimidas de libercion exrendida
que comprende pramipexol, o su sal farmacéuticamente aceprable, on
wna matriz gue comprende al menos un polimera que se hincha en
apun distinte del almidon  pregelatinizade; en la qoe Ja maeriz
comprende al menos dos polimeros Gue se hinchan en ngaa distintos
del almidon pregelatinizada, v en Ja que al menos uno de los al menos
dos polimeros 0s un polimero anionico; en ln que ef polimero aniénico
s¢ seleccionn del grupo de polimeros del dcido aerilico opcionalmente
rericulados,  polimeros  del  acido metuerilico,  alginatos  y

carboximetifeelulosa; en la que el polimero anionico es un polimero del
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dcido acrilico opconalmente reticulado, ¥ en la que el contenido del
polimera del acido acrilice opcionalmente reviculado en la mareiz s
desde aproximadamente 0,25% en peso a aproximadamenre 2%% en
peso ¥y preferiblemente de aproximadamente 0,5%  en pueso a
nproxmadamente 15% en peso v preferiblemente de aproximadamente
(% en peso a aproximadamente [0% en peso; en la que al micnos (no
de Loz al menos dos polimeros es un polimero sustancialmente neutro
distinto  del almidon  pregelatinizade; en la que el polimero
sustancidmente  neurro se selecciona de hidroxipropileelulosa o
hidroxipropilmetifcelulosa; v, on la gue el polimero sustancialiiente
nedtro os hidroxipropilmerileelulosa, ¥ en la gue o) contenido de
hidroxipropilmetileclulosa en la tmaeriz es de aproximadamenre 10% en
peso o aproximieomence T e pesa, v prefedblemenre Je
aproximadamente 25% ep pesa o aproxitnadamente 63% en peso.

3. En ptimern instancia, se debe adwvertie gque [a reivindicacion 16 sc
reficren al o v ne solo a la composicion farmacologica o a un mérodo
de fabricacion mediante Lo cual se obtenga un producto tangible v
seetin la legislacion, decision 486 de o Comunidad Andina Je
Naciones, Articale 14 “Los Paises Miemlros otorgardn patentes pevee las
mueniciones, sean de producta o de pracedimiente 117, los nses nio esrin
conremplados come patenables; y, Articalo 28 “No serdn patentables
(..} d) los méiodos terapduticos o quinirgives para el eraramiento Rmang o

animat, ast como los métodes de diagndstico aplicades a los seres humanos o @
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animales”. Solo serin parenrables los productos o procedimicntos. Por
lo ranro o hiz de la norma, dicha materia  referente al uso v & un

mérado de rratamiento no seria patentable.

2.4, Abora bien, con base en ¢l articulo 14 de la Decision 486 de la
CAN consagra lo siguicnee: “Los paises miembros otorgarin patentes para
las impenciones, sean de producto o procedimiento, en todos los campos de la
revnologia, stempre que sedn nueras, tengan nivel inventivo y sean Susceptibles
de aplicacion mdustrial”, Asi las cosas, las invenciones objeto de patente
deben ser nuevas y tener nivel inventivo, Bien, pues anres de i fecha de
prioridad de esra solicitud se encuentran los siguienres documentos que

afccta L parentabilidad de [n presente solicirud:

e [11: WOZA040 10997 publicada of 5 de febrero de 2004,
e 102 WO2004010999 publicada ¢l 5 de felrero de 2004,

2.5 Ahora bien, o documente D ose refiere 2 npa composician
farmacéutica en forma de pastilla de dosis oral y de liberacion sostenida
gue romprende nna sal soluble en agua de pramipexol, dispersado en
ura marriz (e comprende un polimero hidrofilog y, por su paree ol
Jocomenro D2 reveln formulaciones  farmacéutions del agonise

recepror de la dopamina pramipexol y mas particularmente a formas de
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. dosificacion de liberacion prolongada adecuadas para la administracian
| ,
de pramipexol oen una Josis anice diacia. Estas dos anrerforidades, 1]
en las reivindicaciones a9, 14 a 17 y ejemplos 3 a 11 v D2 en los
‘ parrafos 0091; 0053 v Q056 y reivindlicaciones 13 a 20y ¢jemplos 1 a3,
revelan formulaciones  en tabletas de lheracion  sostenida que
‘ . comprende pramipexel hidroclorido en una marriz que comprende al
nwries on poliesy gue se hincha en agua distinee dod almiden \

pregelacinizado el cual puede ser HPMU v que contiene una cantidad
de pramipexol hidroclorido el cual puede ser suficiente para proveer
ina dosis diaria de administracion una vez. Coma se nota, estas dos

anterioridades revelan previamente formulaciones en comprimidos de

liheracion  exeendida que  compremde  pramipexol, o s sal
farmacéuticamente aceprable, cn una matriz gque comprende al menos
‘ un polimera que se hincha en agun distinto el almidon pre

gelatinizado seenn lo aqui reivindicado.

‘ 2600 Por ko tanre, este documento abjero de oposicion o la luz de Tns

doctmmentos 13y D2 careee evidenremente de NOVEDAD.

r

7. En consecuencia v de scuerdo o lo descrito anteriormente, se deriva
que o solicined colombiana Q7011565 no puede  pretender un
‘ monopolio por patente roda vez gue o gue pretende no comple con

dos de los tres reguisiros necesarios para su proteceton,
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DIVISION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. 8 D.

Heferencia

Asunto

Solicitante
GMBH.,

Opositora

. Expediente N° 0701 156/

: Oposicion a la solicitud de patente de Invencion
titulada “FORMULACIONES EN COMPRIMIDOS
DE LIBERACION EXTENDIDA QUE CONTIENE
PRAMIPEXOL O UNA SAL
FARMACEUTICAMENTE  ACEPTABLE DEL
MISMO, METODO PARA SU FABRICACION Y
SU USO”

: BOEHRINGER INGELHEIM INTERNATIONAL

. GYNOPHARM S.A./

Publicada en 12 Gaceta de la Propiedad [ndustrial

¢ 387 del 18 de enero de 2008

Yo, ELIANA ISAURA MORENQO BOHORQUEZ, abogada en ciercicio,

identificada coma aparece al pic Jde su firma, con rarjeta profesional No.

Careera 133 11905, Oiving 104 Tel 157102 L3 L4 - B (571021079
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B3823 del Comsejo Superior de 1o Judieatura, en mi condicion de
apoderada de fa sociednd GENOPHARM 85.A. conformada bajo las leves
de la Repiblica de Colombia v domicitiada en 1a ciudad de Barranguilly,
{olombin, arentamente manificsto que estando deneeo del rérmino de ley
y por orden expresa de mi representada, presento oposicion a la concesion
del regisero de la Patente de Tnvencion ticulada “FORMULACIONES EN
COMPRIMIDOS DE LIBERACION EXTENDIDA QUE CONTIENE
PRAMIPEXOL O UNA SAL  FARMACEUTICAMENTE
ACEPTABLE DEL MISMO, METODC PARA SU FABRICACION ¥
SU USO”  cuve  titular s BOEHRINGER  INGELHEIM
INTERNATIONAL GMBH, y pide a Usted declarar fundada csta

oposicion ¥ on consectiencia negar ¢l ropistro de o patente solicitada.

1. INTERES PARA ACTUAR

Conforme o lo dispuesto en el articule 42 de b Decision 486 ¢
2000 de Tn CAN, estando denore del termine estipulado por a0 ey,
manificsro o] legitimo interés de nuestra representada para opoperse al
registrao de la patente de la referencia, arendiendo g que la solicitud
pretendida no cumple con los requisiros dispiiestos en la ley como se
analizard mis adelante v de ser concedida afectaria dircetamente s

somercilizacion de alpunos productos de mi representada, guic contienen,
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28, Que por comsipuiente, respecto o Ja solicitud pretendida se tiene

Y IN TR

28 L CARECE DE NOVEDAD: Scoiun la decision 486 de a

Cotrmunidad Andina de Naciones, Arriculo 16,0 “Ung invencign se
comstderard nueca ciande ne estd comprendida en el estado de lu téomca
Fl eswalo de la téonica comprenderd tode o que haya sido accesible al
piblico por wng descripeion escrita w oval, wtilizecion, comercinlizacin o
cualgider atro medio gntes de la fecha de presentacion de la solicinud de
perente o, ¢n sy cdso, de la priovided reconocida.”. A fa fecha de
priovidad, [3 de agosro de 2304 ya cra conocido, pues como se
demostrd, ern parte del arte anterior con base en ol documento D y
2, comprimidos de liberacion  exrendidn gue  compronde
pramipexol, o suosal farmacéuticamente aceptable, en una matriz
gue comprende al menos un polimere que s¢ hincha on spua
Jdistinro del almidon pregelarinizada, sobre ¢ cual bhusca proteccion

e ol capirulo reivindicarario,

. CARENCIA DE_APLICACION INDUSTRIAL La Decisién 486

Pt
e
[

Je Ta CAN copsagra en suoarticulo 14 o siguienre: “Los fafses
miembros otorgardn patentes para las invenciones, sean de products o

procedimiento, en todos los campos de lu teonologia, siempre gue seun

nuevas, tengan nivel ineentive y sean sisceptilles de aplicacian industrial
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La presente solicitud carece de aplicacion Tndoserial ya que como se
Jdemostrd anteriormente, alpunas clvsolas recliman el meérodo
erapclticty ¥ estos no son up!icahhrs indusrrialmente porgue
primere no se obtiene un producte o proceso;  y segundo oo es
reproducible o repetible o eseala industrial. Por 1o tanto, o objero
de T presente invencion referido a los usos v métodos terapéuticos,

noy cumplen con ¢l requisito de Lo aplicacion industrial.
]

2.9, Dado lo anterior, es posible deducir que T solicirod v o
reivindicado no s objero de pateneabilidad pues es contrario o to que
Jdivea b Phecision 486 de s Comunidad Andina de Naciones, Articulo
14.- “Los Pafses Miembros winrgavan patentes pave las invenciones, sean de
bracucte o de procedimiento, en todos los campos de lu tecnologio, siempre gue
sean nuwevas, lengan nivel  inventico y sean  susceptibles de  aplicacidn
inclustrial.". La solicitud pretendida no cumple con dos de los tres

reuisitos de parentabdlidad.

2.10. Por redo o anterior, arentamenre solicito 1 usred gue scosinam
Jeclarar fundada o presente oposicion y negar el recistro Datente de
invencion denominada “FORMULACIONES EN COMPRIMIDOS
DE  LIBERACION  EXTENDIDA  QUE CONTIENE
PRAMIPEXOL. O UNA SAL FARMACEUTICAMENTE
ACEPTABLE DEL MISMO, METODO PARA SU FABRICACION
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Y SU USO7% cyo rvitular o BOEHRINGER INGELHEIM
INTERNATIONAL GMBH, solicitud Colombiana que aparecio
pulilicada en la Ueora de 1o Propiedad Induserial N® 587 del 18 de
enero de 2008.

J PRUEBAS

e conformidad con lo dispuesro por lag normas vigentes, solicito a

wsted reper como prcha en esre pstmro los sipuicnees:

e Y WO2004010997 publicada of 5 dJde telwero Je 2004,
o D2 WO20040 10999 publicada el 3 Je febrero Jde 2004,

4. FUNDAMENTO DE DERECH(}

Fundamento gsta observacion en las normas legales sipuienres:

4.1, Numeral T del articule 586 del Cadigo de Comercio.
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4.2, Articulo 42 de 1o Decision 486 de 1o Comision Jdel Acoerdo de

Clartigen.

4.3, U das demas normas concordantos.

L
5. ANEXOS
Para los efecros correspondientes anexo al presente eserito los simiientes
Jdocimentos:
b
. Poder para actuar en el presente,
2. Doenmento que acredira al representante legal de GYNOPHARM
S.A.
3. Recibo de caja del respecrivo pago de tasa.
4, Copias de los documentos:
o D WOZ004010997 publicada el 5 Jde febrero de 2004,
2 WO2004010999 publicada ol 5 de febrero de 2004, h
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6. NOTIFICACIONES

Para efecros de notificaciones que por disposicion del articulo 50 del
| Deerers QL de 1984 debe hacer su Despacho, informo que  mi
| representada y la suscrita eecibiremos notificaciones en la Secretaria de s
| . Despacho o en mis oficinas situadas en la Carrera 13 Ne 11995, Of. 104

| de esta ciudad de Bogota.

| Sehor Superintendente,
| Crllici AR ceudy
| ELJANA ISAURA MORENCG BOHORQUEZ

| C.C. 51'975.664 de Bogota
| ® T.P.A. 83823 del C.S. dela].
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Y 8':) CERTIFICADO MACIONAL
. CAMARA -~

CRMARR DE COMERCIC DE BAREANQUILLA

1

Fecha : 20080408 Hora Certificade 11:50:55

Operacion : 02CP204085022 PROINA Mo. 1

R R R L R Rl et L L T E Y S N Y I e F P T o

CERTIFICADG DE EXISTENCIA ¥ REPRESENTACION LEGAL ¢ DE INSCRIFCICNH DE
DCCUMENTOS .

EN JUNICG DE ESTE A0 SE ELEMIRE? JUNTA DIRECTIVA DE La OPMARL DE
COMERCIO. LAS INSCRIPQIONWNEZ DE CANDIDARTCS DEEEN HACERSE EN La PRIMERA
QUINCEN2 DE MAYD., PBARA INFORMACT?N DETALCADA OTRIGIRSE A L& SEDE
FEINCIFAL O COMUNICARSE AL SIGUIENTE TELEFONGC: 3303311,

EL SUSCEITO SECEETARIC DE LA CAMARA OF OOMERCIG DE BARRANOUILLA, {ON
FUNDAMENTO EN LAS INSCERIPCIONES DEL RECISTRD MERCANTIL:

CERTIFIORH

e por Escritura Piblica Mo, 3,551 del 17 de Dicfbre de 1957,
otorgads en la MNotaris 3a. de Barrdnguilla, inscritoclas) en esta
Crmara de Comercle, el 18 de Dig/bre d= 1597 bajo =1 No. 72,96% del
libro respectivo, fue constituids la
anonima denominada GSYMOPHBREM S . A, F c--—-omome o mrmmimmmmmCmm e mm -

CERTILFICSA
Que dicha #ociedad ha side reformada por las siguientes escrituras
v/o documentos privados:
Humero aaaafmm/dd Notaria ¥No. Inec o Rag aaaa/mm/dd
532 199%/03/25 MWotaria 3a. de Barrancquilla 87,373  1988/04/13
CERTIFPFICH
Que de acwoerde con la(s) escritura(s) arriba citada({s)., la sociedad
g= rige por las siguientes disposiciones:
DENOMINACION & RAZDN SOCOTAL:
DOMICILIC PRINCIPAL: Barranguilla.
NIT Ho: 202.00&.379-4¢,
MALTRICULA MERCANTIL: 245,470.
CERTIFICSA
Direccion para netificationes judiciales:
CL BO No 78 B - 201,
De la ciudad de Barranguilla.

CERETIFICHSH

DIRACION: Bl c?rming de duracitn de la zociedad se £i9% hazta el
16 de Dic/fbre de 2047,

CERTIPFICHA

w*% CONTINUZ *%*

Lo CARARANAS Ly



CERTIFICADO NACIONAL ) -
CAMARA DE COMERCIC DE BARRANCHITLLA
Fecha : 200B0408 Hora Certifigade 11:50:55

Operacion : 020P20408022 PAGINA Ho. 2
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QBJETC SOCIAL: a} La fabricacion de capsulas y obtro productos simi-

lares a partir de materiales tales como gelatinas u otros de distin-

ta naturalsza, e puaedan ser utllizados como envases o recipientes

de productos ¥ sustancias quimicas, farmaceuticas y cosmeticas, para

use ¥ consumo  humang y veterinario. k) La investigacdon, desarrollo !
.y fobricvacicn <de toda clase de produttos ¥ sustancias quimicas, far- '
| maceuticas ¥ ¢osmeticas para uso ¥ consume humang, animal v vegetal.
ol La compra ¥ venta de meterias primas , insumos y productos inter-
medios necesarios para  Los procescs de  fabricacion de  sustancias
quimicaes, {farmaceuticas vy cosmebicas, asi como la comercializacion
interna vy externa de los productos terminades,. d4d) La compra, wventa,
importacicon, exportacion y  distribucion de toda clase de elementos
instrumentales v egquipos, medicos, guirurgicos, odoatologicos v hosa-
! pitalariog para la salud humana y animal. e}l Actuar como represen-
tante o adente de perscnas naturales y iuridicas nacionales v ex-
. btranjerag en la realizagicon de coperaciones o transacciones relacio-
i nadas con la industria farmaceutica ¥ en especial con cualesgquiera
de las actividades descritas en los literales al, b), ¢} v 41 antes
transcritos. £} Prestar los serviclos de asezoria y consultoeria en
laz areag adminietrativa, de mercades, apalizis clinice, asisztencia
tecnica, investigacion, oostos Y produccion exportaciones, importa-
clonesd, wentas, relacicnadas eon iguales ¢ similares actividades a
i lag gue conscituyen el objeto de GYNOPHARM 5.a., asi como los de pu-
! blicidad y promocign de productos quimicos, cosmeticos y farmaceuti-
“os para Ueo humane, animal o industrial. g} Addauirir, operar, admi-
i nistrar v explotar, a cualquier titulo,empresas o establecimientos
i dedicadeoas a la investigacion, degarrollo, fabricacion o comerciali-
zacion de productos quimicos, farmacdeuticos, heospitalarios © cosme-
 ticos. En desarrclle de su obleto principal, la scciedad podra to-
 mar  interes social como accicnista, socio o fundador de empresas que
S rengan  igual o simllar ebjeto; comprar, vender, importar v exportar
magquinarigs, insumocs ¥ repuestos  ragueridos para el desarrolle de !
Cgus  actividades; tomar dinero en prestamo, finaneiar v garantizar las
: operaclones  comérciales gue celebre con terceros relativas a su ob-
jeto; celebrar ¥y ejecutar todo btipo de actos y contratos necesarics
. para desarrollar sus operacices; girar, aceptar, otorgar y protestar
i tods btipe de titulos  walortes = instromentos negoglables; comprar,
C vender y constituir gravamenes sobre bienes muebles e inmuebles; de- !
~ gignar representantes o apoderados en el pais ¥ en el exterior y, en '
i general, realizar cowaloguier acho o negocls gQue 52a DECesariv O oUn-

- venpiente para el desarrclile de su obijeto social ¥ para la mejor pro-

tecoion de sug intereses corporabivos ¢ lo de sopd socios.----=--- ---

CERTIFICRA
. CAPITAT Nro Acciones Valary foociin
i Autorizado
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CERTIFICADS MACTONAL
CAMARRE DE COMEBERCIC DE BARRRNQUILLA

" DE CEMBII0 DE RGO R Fecha : 20080408
l\_; ZEF_ :f#'. - ! Cperaciop @ 02CPI04D8022 PAGTINA Ho.
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Susoriro
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CERTIFICHA

AOMINTSTRACION: Seran funciones de 1z junta directiva, entre otraa:

hutoxizar cualguier acte o contratoe cuya ouantia sgea superior al
adquivalente en pessa Colombiancsg a cincuenta mil dolares de los Es-
tados Unides de Anerica (USS50.0060.c0), ligquidados a la tasa de gam-
bis representativa del mercade +vigente &l dia en que se surta la
apraobacion vy  para enajenar o gravar bienes iomuebles v demas activos
fijosg de la sociedad, cualquiera que fea la cuantia de la transac-
cien. Lags demas gue le ssan propilas y no esten atribuidas a otro or-
gant  social ¥ las que le correspondan en virtud de la ley. la =ocie-
dad tendra un Gerente General, gquien ejercera la adminiestracion ¥
repregentacion legal de la =zociedad v tendra las siguientes atribu-
cicones, entre otras: Elercer la representacion legal de la sociedad
en  todea los  ackos ¥y contratos gue se reguieran para el desarrollo
del obijetc sccial, de comformidad con lo previsto en las leyes vy en
los  presentes estatutos. Aprobar y celebrar en nombre de la socledad
tods acto o contratg cuya cuantia sea igual o inferior al equivalen-
te en peacs Colombiancs a cincuenta mil dolares de los Estados Uni-
dos de Aamerica [UsS§50.00G.00), liguidados a la tasa de cambic repre-
gentativa de) mercado vigente el dia en gue ge surta la aprobacion o
celebracion del acto. Para enajenar, 2 cualquier titule, bienes in-
muebles de la sociedad o ¢onstituir gravamenes sobre los mismos, de-
hery obiener la gprobacion de la junta directiva, cualguiera due sea
la rprantia de 1la rtraosaccelon; o las demas funciones gue le corres-
pondan  como  repregentante legal por disposicion de la lsy, de astos
eftarutos o de la junta diregtiva. ELl Gerente General bendra un su-
plente, degignade por la Junta directiva, cgquien lo resmplazara con
identica® facultadez en sus faltas temporales, ahseclutas ¢ meramente
acciedentales, &gln gue sea necesario para ello acreditar la ausencia
del e L A T L

CERTIFICHA

fue =eg?n Acta Neo. 15 del 18 de Febrero de 2008 correspondiente a
la Asamblea de Acclonistas en Bogota, de la sociedad:

GYNOPHARM B, . - =~ oo m— o= o o o oo e imn e
cuya parte pertinente se inscribi? en esta CPmara de Comercio, el
25 de Febrero de 2008 bajo =1 Mo. 137,%19 del libro respective, fusron
hechos los siquientes nombramientos:

CLASE: JUNTE DIRECTIVA

Lhk CONTTINUR *#+
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CAMARA DE COMERCIC DE BARRANQUILLA

Fecha : 20080408 Hore Certificado 11:50:%5
Operacion : 02CP23408022 PAGINA No. 4
BRI EEFEESEEEE SRR ERLASE LSRR SRR AER AR F AL AERFRLAERARFE LR RE R ERSEELEEEERES]
. Principalas
: 1. Llghet Poal Manpuel OO, **xrvkk]l g, 670,195
2, Banatka Eeherman Leonardo andres CO_ Akkxesdz TaQ, 271
3. Munoz Marroguin Diego QC.*k*eas*7 £33 292
4, Monctealegre Gonzalez Andres Leonardo QO ke xTY GEG FED
' Buplentes
1. Agudelo Pelaez Luis Herhando Of . %kexhrld, 238, 997 ;
2. Argca Almanza Arleth Avelina QO *ewrex35, 718,415 ;
1. Penaranda Urbina Adriana Pacla OO %*%%+x53, 120, 682
4, tovar Vasguez Ruth Of e 4x %52 175, 756

CERTIFIGCHA

CPdue  segin acta Ho. 18 del 30 de Octubre de 2003 ¢orrespondiente a
la Junta Directiva en Barranguilla, de la sociedad: GYNOPHARRM &, A.
cuya parte pertinente se inscribi? en eata Ctmara de Comercieo, el
06 de MNov/bre de 2003 bkaje el HNHo. 107,783 del libre respestive, i
fuercn hechos log siguientes nombragmientos: '

Cargs/Nombre Identificaciz?n
Gerente General.
Falacios aragon Luls Albert CE.**¥tearasiln Y28 !

CERTIFICA

ue  asgin khota Ho. 4% del 93 de Warzo de 2908 correspondients a la i
Junta Directiva en EBarranguilla, de 1a sociedad: GYNOPHRRM S.&B. :
i cuya parte pertinente se inseribi? en esta CPmara de Comercic, el

11 de Marzo de 2008 bajo &l No. 138,342 del libro reapectivo,

fueran hechos los figulentes sombramientos:

Cargo/Nombre Identificacizn :
Suplence del Cerente. :
Moliajoli Centurion Andres Fernando CE,**%k%:i+*%307 283

f ERTIFICH

. Que seg?n Acta No. 2 del 13 de Enero de 1%9B correspondiente a la
Agamblea de pccionistas en Barrapguilila, de la sociedad: GYNCOPHARM
‘"' §.A. cuya parte pertinente se inscribi? en esta Ctmara de Comerecio,
el 20 de Enero de 1993 kajo el No. 73,3593 del libro reapectivo,
fueron hechos los siguientes nombramientos:

_ Cargo/Mombre Tdentificacitn
! Rewisor Fiscal Ppal. _
Barros Cera William Alberto Q. e*sxexdg 715 9471
guplente del Rewvisgr Fiscal. '

Duarte hisz Dawvid CC **%dewy3 A1E 965
CERTIFICA
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tue  degun Documents Privado de fecha 10 de Octubtre del 2,000, ins-
orite aen esta Camara de Comercic 21 23 de Noviembre del 2,000 bajo
el MNo. 1.872 del likro repective, consta gque el senor RUBEN MINSKI
GONTOVHNIEK C.C. No. 7.463.982, actuando como Presidente ¥ represen-
tante legal de 1la scociedad CGYNOPHARM 8.4., otorga Poder Especial,
amplio ¥ Suficienta a KAREN JENMIFER FIGUEROA GARCIA C.C. No. 32.-
T3Z. 470, para que en pombre ¥ repraesenracion de la sociedad suscri-
ba todas lag declaraciones cambilarias a gque esta obligada GYNOPHARM
2.8., en el gire normal de sus negocios v operaciones sociales. -----

CEERETIFICASA

aue  segqun  Docutento BFrivado de fecha 10 de Qctubre del 2,000, ins-
crive en esta Camara de Comércio el 12 de junio del 2,002, bajo el
2.164 del 1libro respectivo,consta gue el Senor JORGE CASTELLANGS
MARTIMEZ, identificade con C.C.Ho.1%.460 0BS%,actuando como represen-
tante legal de la sooiedad GYNOPHARM 3.3, otorga Poder Bspecial Am-
plic v Suficiente a KAREW FIGUEROR OGARCIA, identificada con la ca-
dula de ciudadania MNo0.32,732.070 de Barranguilla, mediante docu-
mento  privads de  octubre 10/2000, inscrite en la Camara de Comer-

cle de Barranguilla bajo 21 MNo.1.372 del 1libro respectivo, para
que an representaclon de GYNOFARM S5.A, auscriba  lag declaracio-
nes cambiarias a los que esta obligada GYNOGFARM 8.A. en el girxo
ordinaric de sus negoeios y opesraciones socialeg.--me---we---a--- ~—

CERTIFICA
Que en esta CYmara de Comercic no aparecen inscripciones posteriores
de decumentos  referentes a reforma, disgluci?n, ligquidaci?zn o
nombramientos de representantes legalesz de la expresadsa gociedad.
CERTIPFIGCAHA
gue su Tlrcima Renovacizn fue el: 23 de Marzo de 2007,
La informacitn sobre embargos de establecimiento ae zuministra en
Cerbificados de Matrrgoula, la de contratos sujetos a registre, en

Certificades Especiales.
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PODER ESPECIAL

{Colombia), identficado como aparece al pie de mi firma, quien en el presence gocumento
acta en cahidad de Representante Legal de la sociedad GYNOPDARM S.A. sogtédad
legalmente constituida v domiciliada en la ciudad de Barmanquilla {Colombiay” por ¢l
presente documento otorgo a la docrora ELIANA ISAUBRA MORENG BOHORQUEZ,
abogada en ejercicio, identificada como aparece al pie de g firma, con tarjeta profesional
No. 83823 del C.5. de 13 1., poder especial, amplio y suficjdnte, para formulsr oposiciones u
observaciones a la solicitud de patente No. 07.011.565, titulada "FORMULACIONES
EN COMPRIMIDOS DE LIBERACION EXTENDIDA QUE CONTIENE
PRAMIPEXOL O UNA SAL FARMACEUTICAMENTE ACEPTABLE DEL
MISMO, METODO PARA SU FABRICACION Y SU USO", cuya titular
es BOE YGER INGELHEIM INTERNATIONAL GMBH, publicada en la gaceta
Na. 587 del 18 de enero de 2008,

Yo, LUIS PALACHOS ARAGON, mayor de edad y vecino de la ciudad de %Féqunh

Muestro apoderado queda facultado, de maners expresa, para reslizar todo dpo de actos
necesatios pata llevar a cabo el reamite de la oposicion, incluyendo, sin limitacidn,
prepatar y presentar solicitudes, hacer declaraciones, pagar fasas, contribuciones e
iinpuestos, recabar los titulos o cerdficados. Asimismo quedan autorizadas para impugnar
administativa y judicialmente todo 1o que fuere resuelto en el expediente a que se hace
expresa referencin en el presente poder, con tdas las facultades generales y especificas
que fuera requetido para ella.

De la misma manera, ademss de las facultades que le confiere la naturaleza del presente
mandata, se encuentran facfltados para recibiy, desistr, oansipir, sustituir, y reasumir ¢l
presente podet, incoar accignes, interponer recursos y demds faculrades conferidas por [a

Dado y Firmado earra quilla (Colombia) a los 07 dias del mes de Abril de 2008.

P

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51'975.664 de Bogotd
TF.A 83823 delC.5. dalaJd,

Prim_:ipal Bogota: Cra. 14 No. 94 - 44 Torre B, Piso 7 « PBX: 236 8495 « Fax: 236 8506
Barranquilla: Cra. 49C No. 80 - 125 Gf.7 517 Centro Megicd Continental « Telefax: {5} 373 3280
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WO 2007 PCTAUSHINGN23205
SUSTAINED-RELEASE TABIET COMPOSITION OF PRAMIPEXOLE
FIELD OF THE INVENTION

[0001] The present invention relates to tablet formulations, and move particularly to a
sustiined-release tablet composilion for oral delivery of a water-soluble drug or prodrug,

exemplified by pramipexole dihydrochleride,

BACKGROUND OF THE INVENTION
[6002]  Many active pharmaccutical agents, including drugs and prodrugs, have becn
formulated as orally deliverable dosage forms providing sustained release {otherwise
koown as slow release or extended relcase) of such agents over a period of time effective
o permit once daily adminisiration. A well-known system for formulating such dosage
forms involves a matnix comprising a hydrophilic polymer wherein the agent is dispersed;
the agent is released over a period of time in the gastrointestinal tract wpon dissolution or
erosion of the matrix. Sustained-release dosage forms commprising such a matrix system
are convetliently prepared as compressed tablets, described herein as “matrix tablets”.
[4003]  Drugs and predrags having relatively high solubility in water, for example a
solubility of about 10 mg/ml or greater, present challenges to the fonmulator wishing to
provide # sustamed-release dosage form, and the higher the solubility the greater are the
challenges. These challenges are well illustrated in the cases of pramipexole
dihydrachloride, which has a solubility in water of about 200 mg/ml.
[0004}  Pramipexole (I} is a dopamine I; receplor agenisl useful in treatment of
Parkinson’s disease. Pramipezole as its dihydrochloride salt is commercially available in
the United States as Mirapex® tablets of Pharmacia & Upjolm. These are immediate-
refeasc tablets in 0.125 mg, 0.25 mg, 0.5 mg, 1.0 mg and 1.5 mg strengths, designed for
oral administralion of a aingle tablet threc times per day to provide a daily dose of 0,375
to 4.5 mg. See Physicians’ Desk Reference 57th edition {2003}, 2768-2772. Doses
herein are expressed in amounts of pramipexole dihydrochloride monchydrate unless
otherwise specified; 1.0 mg pramipexole dihydrochleride monohydrate is equivalent to

about .7 mg pramipexcle base.
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{0005] A three times dajly dosing regimen for immediate-release prarmpexole
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diydrochloride tablets is well tolerated, but patient compliance would be mmch improved
if a onece-daily regimen were possible. In this regard, it will be noted that the primary
indication for the drug, Parkinson’'s disease, is an affliction that hecomes more prevalent
with advancing age and 18 pllen accompanied by decling in mewmory. A once-daily
regimen would be especially yselul in enhancing compliance among elderly patients,
[B006] 1t has been found by the present inventors that formulation of pramipexoie
dihydrochloride in @ hydrophilic matrix tablet is generally inadequate to provide
sustained-release propertics consistent with once-daily dosing. Release characteristics
cn be [urther modified by coating the tablet with a sustained-release coating. Such a
coaling typically cormprises a hydrephobic polymer and a hydrophilic pore-former.
160071 The need to provide a coating over the matrix tablei gives rise 10 further
problems. The additional handling operations involved in a coating step require a
sufficient degres of tablot hardness to aveid tablet breakage and/or attrition during these
operations, purticularly it a high-speed manufacturing situation.
10008] It has proved difficult {o fornulate a tablet having a sujtable combination of
sugtained-release and bandling propertics, where the drug is one having relatively high
solability. ag in the case of pramipexcle dihydrochloride.
JO009] LS, Patent No, 6,197,339 digcloses a susiained-reiease tablet comprising (R}-
5,6-diivydro-S-{methylaming)-AH-imidazol 4, 5-§j}-quinolin-2{ 1H)-one (Z}-2-butenedicate
(1:1) (sumanirole maleats) in a matrix comprising hydroxypropylmethyleellulose
C{HMPMO) and starch, The tablei is disciosed to be useful in treatment of Parkinson's
disease. Starches discloded to be suitable therein include pregelatinized starch,
JWOLOL TS, Patenl Na. 5,458,887 dischoses a controled-telease tablet comptising, an
astoRtic cote that consisls of a drug in admixture with a water-swellable component such
as HPMC or polyethylene oxide, and & coating thal comprises 4 water-resistant polymer
and a minor amount ol 2 waler-scluble componnd that acts as a pore-former. Upon
formation of pores in the coating by dissolwlion of the watet-saluble compound, he
water-gsweilable apent 15 said ta expand the core and provide a drug-rich surface in contact
with gasiroinlestinal fiuid,
[0071) .S, Patent Mo, 3,656,296 discloses a dual control sustained-relcase
formulation comprising a core that comprises a drag and a low melting point excipient,
and a costing layer over the cere thal comprises a pH-independent water-imzolublc

pelymer and a water-soluble Gim-torming polymer.
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[0012]  Buropean Patent Application No. EP 0933 079 discloses a starch said to be
suilable for preparing tablets having high hardness yel being capable of rapid
disintegration in an agueous medium, Tensile strength of the fnished tablets is caleulated
from the hardness,

i0013] Patents and publications cited above are incorporated hercin by reference.
1081d] It is an object of the present invention to provide a sustained-relase tabiet
composttion of a water-soluble salt of pramipexole that is suitable for once-daily oral
administration. Itis a further object to provide such a composition having sufficient
hardness to withstand a high-speed tableting operation, in particular to resist crosion
during application of a coating Jayer. It is a further obiect to provide a pharmaceutical
tablet comprising a water-soluble salt of pramipexole that provides day-long therapewtic
eflect when administered onve daily, without substantially increased incidence of agverse
side effects.

SUMMARY OF THE INVENTION

10015]  There is now provided a sustained-refease pharmaceutical composition in a
form of an orally deliverable tablet comprising a water-soluble salt of pramipexols,
dispersed in a matrix comprising a hydrophilic polymer and a starch having a tensile
sirength of at least about 0.15 kN e at a solid fraction representative of the tablet. The
composition preferably exhibits sustained-release propertics adeyuate to provide
therapeutic effectiveness when administered orally not more than once daily to a subject
i need thereot.

[0014| There is further provided a method of trestment of a subject having a
‘vondhtion or disorder fof which a doparnite Dy receplor sgoiist is idicated, the method
comprising oraily administering to the subject a sustained-release pharmaceutical
composition in a form ofa tablet comprising a water-solirhie salt of pramipexole
dispersed in a matriz comprising a hydrophilic polymer and a starch having a tensile
strength of at icast about 0.15 kN cin™ at a solid fraction representative of the tablet,
[0017])  The term “water-soluble™ herein means having solubility of at least about 10
meg/ml, Unless otherwise specified, “solubility™ herein means solubility in water at 20-.
23°C at any phyyiologically acceptable pH, for example at any pH in the range of about 4
to aboui 8. Inthe case of a salt, reference herein to solubilily in water pertains to the salt,
not to the free base form of pramipexole.

[0018]  "Soiid fraction” is the ratio of absolute to apparent density of' a compact of the

3
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starch. A “compact” herein is a compressed tablet, prepared for example on a tablet
press, consisting only of & sample of sturch for which it is desired to measure tensile
sirength,. A “solid fraction representative of the tablet™ is 3 solid fraclkion selected to be
similar to the solid fraction of tablets prepared according to the inveniion, Typically a
sohd fraction of abort 0.75 to about 0,85, illastratively 0.8, will be selected.

[0019]  The term “ovalty defiverable™ herein means suitabje for oral, including pergral
and intra-oral (e.g., sublingual or buccal) administration, but {ablets of the present k
invention are adapted primarily for peroral administration, i.e., for swallowing, typically
whole or broken, with the aid of waier or other drinkable fluid.

[0020] A “subject” herein is an animal of atyy species, preferably marmrmalian, most
preferably human, Conditions and disorders i a subject [or which a pariicular agent 45
suid herein to be “indicated” are not restricted to conditions and disorders for which the
agent has besn expressly approved by a regulatory authority, but also iuelude other
conditions and disorders known or believed by a physician to be amenable to trealment
with the agent, “Treatment” herein embraces prophylactic ireatment unless the contexd

requires otherwise,

BRIEF DESCRIPTION OF THE DRAWINGES
fo021] Fig, 1 ig 2 graph showing relationship of 1ensile strength of pregelatinized b
siarch lots, ay determined by a test method of the invention using a 4 second dwell time
{Example | herein) to triaxial tensile sirength,
[0022]  Fig. 2 is a graph sbowing relationship of tensile sirenglh of pregelatinized
siarch lots, as determined by a test method of the invention using 2 90 second dwell Lime
(Example 1 herein) to triaxial tensile strength.
[0023]  Tig 3 is a graph showing correlation of tensile strength of pregelatinized
stareh fots with maxinum hardness of tablets comtaining these lots.
[9924]  Fig 4 is a graph showing in vitre dissolution profiles of three different U 375
mg sustained-release tablet formulations of pramipexole dihydrochloride monohydvate, as
more [ully described in Example 10.
[00251  Fig. 5 is a graph from u human PX study showing titse course of mean piasma 1
pramipenole concentration fbllowing oral administration of 0.375 ing pramipexole
dilwdrechloride, eitlier as 2 0.125 mg immediate-release tablets sdmmistered three times
al 8-hour intervals or as a single 6,375 mg dose of each of three different sustained-
releage tablets, ag mere llly described in Example 10,
4



WO 2004010997 POT/US 23023205
10026]  Fig. § shows in vifra/in vivo cotrehtion for the 0.375 mg pramipexole
ditrydrochloride tablets of Example 5.

[0027]  Fig. 7 shows in vitre/in vivo correlation for the 0.375 mg pramipexole
dilydrochloride tablets of Example 6.

[0028] Fig. B shows in vitro/in vivo correlation for the 0,375 mg pramipexole
dihydrochlonde tablets of Example 9.

DETAILED DESCRIPTION OF THE INVENTION
[0029) In one embodiment, the invention provides a pharmaceutical compesilion in a
form of an orally deliverable tablet comprising a water-soluble salt of pramipexele.
[0030]  Preferred salis have solubility not less than about 50 mg/mi, more preferably
not Jess than abpuat 100 mg/ml.
[0031} It will be understood thal mention of pramipexole or a salt thereof herein
cinbraces racemates, enartiomers, polymorphs, bydrates and solvates thereof.
[0032]  Pramipexole (T) is used preforably in the form of i#s S-enantiomer, (5)-2-
amino-4,5,6,F-tetrahydro-6-(propylamine)-benzothiazole, A preferved salt of
pramipexole 18 the dihydrochloride salt, most preferably in the form of the monehydrate,
[0033] Pramipexole compositions of the invention are preferably suitabic for
adrministration no more than once daily. Such compositions are uscful in treatment of any
CINS condition or disorder for which pramipexole has therapeutic utility, but especially
Parkinson's disease and complications associated therewith.
[0034) Pramipexole and its salts usetin] herein can be prepared by processes known
per se, mcloding processes disclosed in patents and other Jiterature pertdining to
pramipexcle.
[0035)  The amount of the pramipexole salt present in a composition of the invention
is sufficient to provide a daily dosc in one to a small plurality, for example one to aboot 4,
of tabiets 1o be administered at ope time. Preferably the full daily dose is deliversd in 2
gingle lablet,
[0036]  Anamounl of pramipexole salt, cxpressed as pramipexole dihydrochloride
monohydrate cquivalent, of about 0.1 to aboui 10 mg per tablet, or about 0.05% to about
5% by weight of the composition, will generally be suitable. Prefersbly an amount of
about €.2 to about 6 mg, more preferably an amount ofabout 0.3 to about 5 mg, per iabkl
ig present, Specific dosage emoynts per tablet contemplated hercin nclude 0,375, 0.5,
0.75, 1.0, 1.5, 3.0 and 4.5 mg pramipexole dihydrochloride monohydrate.

3
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[0037] A composition of the present invention comprises a pramipexole sall as
defined above, dispersed in 2 matrix comprising a hydrophilic polymer and a starch
having a tensile strength of af least about 0.15 KN em™ at a solid fraction ropresenative of
the tabiet, {or example about §.75 to about 0.85, Mlustratively 0.5.

[0038}  Hydrophilic polyimers nseful hevein are pharmacentically accepiable
polymeric materials baving a sufficient mumber and distribution of hydrophitic
substiinents such 28 hydroxy and carboxy groups to impart hydrophilic properiies lo the
polymer as a whole, Suitable hydrophilic polymers include, without limitaiion,
wethyleellulose, HPMUC (hypromellose), carimellose (carboxymethyicellulose) sodium
and carbomer (polyacrylic acid). More that one such polyiner can optionally be used.
[0039)  HPMC is a prefesred hiydrophilic polymer, Various types and grades of
HYMC are available, In one embodiment HPMC type 2208, preferably meeting
specitications set forth in a standard pharmacopeia such as USP 24, is used. MPMC type
2208 containg 19-24% by weight methoxy and 4--12% by weight hydroxypropoxy
substituents. Hspecially suitable HPMCs have nominal viscosity ranging fivm abhout 10¢
o about 10,000 mPa s; ilustratively & éuitahfc HPMEC type 2208 is one haviag A nonlinal
vizposily of abont 4,000, with 2 measured viscosity of about 3,000 to ahout 5,600 mPx s,
Such a1 HPMLC is availabie, for example, as Methocel® KAMP from Dow Chemical Co.,
and substantially equivalent products are available from other manufacturers,

10040]  The amount of hydrophilic polymer in the composition depends on the
pasticular polymer sefected, on the active pharmaceutical agent and on the desired
sustanied release profile. Typically, however, the hydrophilic polymer is included in an

-armount of about 20% to abont 70%, preferably about 30% to abowt 60%% and more

preferably about 35% to about 50%, by weight of the composition. In the illustrative case
of HPMC type 2208, a suitable amount will generally be found in the rangs from aboul
30% w0 about 60%, preferably about 35% to about 50%, for example about 40%, by
weight of the compasition,

{0041} It is belisved, without being bound by theory, that the hydrophilic patymer
functions to provide extended or sustained telease of the pramipexole, for example by
gradual dissolation or eresion of the polymer in the gastrointestinal tract,

[0D42) Starches vseful herein include starches from any suitable botanical source, for
cxample corn, wheat, rice, tapioca, potato, efe. Preferred starchos have a refatively high

ratio of amylose to amylopectin, contaming for exatiple at least abowt 20%, more

6
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preferably at least about 23%, amylose. Especially prefirred is pregelatinized starch,
which is a type of modified starch that has been processed to render the starch more
flowable and directly compressible. Partially or wholly pregelatinized starches can be
used,

[0043]  Tiis believed, without being bound by theery, that the primary function of (he
starch 1 a composition of the invention is as a hinding sgent. A sterch meeting the
tensile strength criterion defined hevein can be teferred 1o ag a “super binder”.

[0644]  The amount of starch in the composition is typically higher than s
conventionally present as a hinder in tablet fornwlations. Suitable amounts will generalty
be found in the range of about 25% to about 75% by weight. Preferably the amount of
starch is about 40% to about 70%, more preferably about 43% to about 65%, for example
about 50%, by weight of the composition.

10043]  Tensile strength of & starch sample can be measured by any suitable test,
Mustrative test procedures are described by Hieslend & Smith (1984, Pewder
Techinofogy 38, 1453-159, and by Hiestand & Smith (1991), Infernational Jorrnal of
Pharmaceutics 67, 231-246, these ariicles being incorporated herein by reference.

[0D46] An exunple of a tensile strength test that can be used (herein referred to ag a
“triaxial tensile strength test™) requires preparation of a series of compacts of the starch
sample, fellowed by determination of tensile strenglh of the comparts using 2
comnpulerized nmuliifunction tablet tester (MTT). The compacts are prepared with various
degrees of compression force lo provide compacts having a range of solid fraction. Asa
sustained release tablet formulation typically has a solid fraction of about 0.8, it is wsefil
to-prepare compacts approximating such a solid faction,

[oo4?}  Absolute donsity of the starch sample can bo determined using 4 helium-air
pyCnomeier.

{6048] A computer-conirolled iriaxial tablel press is used to prepare the compacts.
Vellage sutpat from the punch and die 1oad cells of the tablet press are (irst zeroed. The
punch and die arc lubricated with magnesium stcarate powder and the dic asseinbiy i3
placed in the press. Compression and decompression parameters are selected on the
computer. The desired ameunt of starch to be compacied is weighed aud poured inlo the
die cavity, The resnlting powder bed is leveled with a spatula. The punch is inserted o
rhie dic and the computer-contralled compression'decampression cycle i staried.

|[0049]  Just priot to ihe end of the compression phase, thickness of the compacy ag
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measured by LVDT (lincar variable differential transformer) is recorded. At the end of
the compression phase, the final compression force as measured by voltage of the punch,
load cell is recorded.

[0030] At the end of the decompression phase, the punch und die rams are retracted,
The compact i3 removed from the die and inspected for defects, such as cracking or
sticking, Cracking can be reduced by increasing decompression time. 1f the compact is
free of defects, its Jength, width, thickness and weight are measvred to enable caleulation
of apparent density. Solid fraction is caleniated by dividing absolute densily by apparent
densily,

[0051) In preparation of the MTT for tensile strength determination, 2 suptable
soltware program is mm. The platen is screwed to the load cell of the MTT and the
tensile strengih assembly is slid into the MTT opposiie the platen. The load cell signal is
roonitored via the computer and the zero offset on the signal conditioner is adjusted to
proviide a posiitve baseline voltage as close ag possible to zero, A forward velovily is
selected that will generale a time constant of approximately 15 seconds (usually the
velocity selected will be about 0.8 to about 1.2 mm 7™,

[0052] ‘The compact to be tested is placed in ihe holder of the tensile strength
agsembly. The motor is mitiated via the computer, driving the platen toward (he compact
untii the surface of the compact 15 detecied, and stopping the piaten a fw miftimetars
Trom the compact. The oscilloscope is triggered, to record the foree appliad to the
gompact, and the motor is restarled. The platen is driven info the compact until a crack iz
detected, cither by sight or by sound, and the motor is immediately reversed,

00531 Peak force is recorded from the oseilloscope irace. Temsile strength is
calculated from the peak foree wsing appropriate compurer software,

[0054]  From several runs using compacts at a range of solid fractions around 0.8, data
are plofted and tensile strength at a solid fraction of 0.8 is estimated. If the tensile
strength at a solid fraction of 0.8 is aboul 0.15 kN vm™ or greater, the starch sample is
deomed to be stitable for use in preparing 2 composition according 1o the mvention,
[#035] It has now surprisingly been discoverad that a pmuch simpler lest, one that is
wore anenable to implementation in a manufaciuring setling, can be nsed to eslimate
tensile atrength of a sterch samnple, in particular to deterniine whether the staych sample
has a tensile strength of at least aboul 0.15 kN em™ at a solid fraction representutive of a
desired sustained-release tablet.
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{036]  According to this test, compacts of the starch sample are prepared on a
standard automated tablet press under a range of compression forees, For example, a
Carver press (e g, Model 3888.1DT0000) fitted with flat-faced tooling of suilable
diarneter (e.g, 10/32 inch or abowt 0.7 cm for a 300 mg compact), operated at
compression forees of about 4 to about 16 kN (about 300 to about 3600 1bi) for a dwell
time of'al lcast about 4 scconds has been found to give satisfactory resufts, THustratively, i
such cotmpacts can be prepared at 1000, 1500, 2000 and 3000 1bf{4.45, 6.67, 8.90 and
13,34 kN}. Preferably a dwell time of af Ioast about [0 seconds, mote preferably at feast
about 30 seconds, still more preferably at least about 60 seconds, is used. Hluslratively, &
dwell time of 20 seconds has been found to give satisfactory results. Weight, dismeter
and thickness of each compact are measured accurately (alternatively, dizmeter can be
agsumed to egual that ol the sooling) o enable calenlation of apparent density and henee
solid frection, absolute density having been measured as described above, for example by
helium-air pyenometry.
0057}  Hardness of each compact thus prepared is then detcrmined by any suitable
tablet hardness test, for example using a Key HT 500 hardness tester. Hardness isa
measure of the loree required {o cause crushing of the compact, and is typically expressed \
i units such as kiloponds (kp) or Strong-Cobb vnits (SCU}. A hardness of about 10.2 kp
or about 14.4 SCU corresponds to a force of 0.1 kN.
[#058]  For present purposes it is considered that crushing strength of the compact is
equivalent to tensile strength, Thus tensile strength (o1, in kN em™) can be eajculated
from the cquation |

o7 = Z2EmDH
where F 1s the foree requited to cause crushing (in kN3, 121 diameter of the compact (in
i} and H is thickness of the corpact {in cmy. For example, a corspact of diameler 1.7
e and thickness 0.4 o having a hardness of 20 SCU {equivalent to a force of 0.139 kKN)
has a caleulated tensile strength of 0,316 kN em™.
{0059]  The relationstip between tensile strength and solid fraction is next established
for the starch sample, This can be done by plotting data for tensile steength and solid
fraction o a graph (solid fraction tends to increase with increasing coimpression force
during preparation of the compact) or by performing a regression analysis. From that
relationship, tensile strength at & standardized value of solid fraction can be estimated.

The standardized value selected is one that is representative of the solid Faclion ol a
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destred sustained-rolease tablet, e g, 0.3

{060)  Where the matetial of the compact is pregelatinized starch, it has been found
that tensile strength as dotermined in a simple test as described immediately above is
surprisingly closs to a “true” tensile sirength measurement as determined by the triaxial
tensile strength test roethod previously deseribed, which in tumn is essentially similar to
methods known in the art such as that disclosed by Hiestand & Smith (1984), op. cit,
t0061] It has also been found that a longer dwell time (e.g., 90 seconds} in the test
method of the present invention gives a better correlation with triaxial teusile strength
than & very short dwell time (e.g., 4 seconds), See Example 1 below and Figs. ! and 2.
10062)  An especially preferred starch has a tensile strength of at least about 0,175 kN
cm’®, even more preferably at least about 0.2 kN cmn?, at a solid fraction representative of
a desired sustained-release table.

[0063]  FEven among cormmercially available pregelatinized starches, the preferred
type of starch. for use in a composition of the invention, considerable variation exists in
tensile strength. Pregelatinized starches not meeiing the tensile strength criterion
established herein are not readily identified without testing, for example by a method as
disclosed above, Such pregelatinized starchos are generally unsuilable for commercial-
scale manufacture of a sustained-relesse matyix tablet formulation of a water-soluble drug
or prodrug, because of a problem as set torth immediately below,

(oG4 An uncoated tablet, or a lablet core prior to coating, comprising starch and a
Iiydrophilic pelymer acting as a malrix for a water-soluble drug or prodmg requires to
have & certain minimum hardness in arder to be able to resist breakage and/or altrition
due to mechanical stresses imposed during 2 high-speed tableting operation (ncluding all
steps up o and ineluding filling of the tablels into containers). The minimurg acceptable
hardness will depend on a number of factors, including the severity of the mechanical
slresses, but is typically at least about 20 SCU, preferably at least aboul 22 SCUJ, more
preferably at least about 24 SCU (aboul 17 kp).

[0065]  Hardness can be increased by increasing the compression force applied by the
tablet press, but only up to a certain level. At least inthe case of tablets ag described
herein, above a cerlain compression force, further increases in compressian toree give
little or no further increase in tablet hardness. There ig, in other wotds, 3 maxiomm
hardness schievable by compression of a particular starch/hydrophilic polymed/active

agent composition. A starch providing & maximum hardness inadequate to withstand the

10
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mechanical stresses of 2 high-gpeed tableting operation is unsuitable for the present
purpose, As shown in Fig, 3, certain pregelatinized starches have been [bund fo provide a
maxitnum hardness of 20 SCU or Tess; these are now identified as starches faving kow
tepsile strength (0.1 kN em? or less according to the test method of the invention utilizing
a dwell time of 90 seconds).

|6066] Fven if a maximum hardness of at least about 20 SCU 18 achievable, with a
starch of low tensile strength it may be achievable only by use of extremely high
compression forces. A roquirpment for such forces reduces speed and efficiency and
nereases cost of a lableting operation and is undesirable for these reasons,

[0067]  Where fablets are to be subjected to an additional process step afier
compression, in particular a Coating step, exposure to mechanical stresses is greatly
increased. According (o & preferred embodiment, therefore, the sustained-release tablet of
the invention further compnises 2 coating.

[0068]  For pramipexole salts of high water solubilily as specified herein, a
Wydrophilic polymer matrix can be inadequate to provide sustuined release of sufficiently
long daration 1g permit once daily administration. It is believed that such salts are readily
leached out ofthe hydrophilic mairix when contavied by an aguecns medium such as
gastrointestinal fluid. It is therefore desirable to farther slow the process of drug relcase
by providing a release-controlling coating around the tablet. Such a coating typically
compriscs a hydrophobic of waler-insaluble polymer component such as ethylcellulose
together with a bydrophilic or water-soluble pore-forming component such as HPMC.
[0069]  Where a starch is used having a tensile strength of at least aboat 0,15 KN cm®,
-preferably at least about 0,175 kN cmi”, more preferably at least about 4.2 kN cm®, al a
solid fraction representative of the tabict {e g., about 0.75 to aboul 0.853), the vcomnposition
is found to be especially suited to a high-speed tableting operation that includes a step of
coaling the tablet with a release-controlling layer,

[0070) Alternatives to ethylcellulose and HPMC as componenis of a releass coatiug
Jzyer include other cellulosic polymers {e.g., methylcellulase, hydroxypropyiceliulose,
Tydroxyethykeltulose, carboxymethy kelln lose sodium, veliulose esters such as cellalose
acetale, efc ), polyvinyl acetate, polyvinyl pyrrolidene, polymers and copolymers of
aerylic acid and methacrylic acid and csters thereat, polyethylene glycol, carrageenan and
olher gums, and the like.

[0071] A release-contrailing layer, if prescnt, typically constitutes aboyt % to about

1
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15%, preferably about 2.3% to about 10%, by weight of the tablet as 2 whele, The
hydraphobic or water-insolube conponsat, preferably comprising cthyleellulose,
typically constitules about 1% to shout 10%, preferably about 2% to about e, by weight
of the tablel as 2 whole. The pore-forming cormponent, preferably comprising HPMC, {3
iypically present o an amourt of ahout 3% to about 50%, preferably about 10% to abow
4%, by woight of the waler-insoluble or hydrophobic component.

{00721  The coating, ifpresent, can optionally contain additional pharnuceutically
acceptable excipients such as plasticizers, dyes, eic.

[B073) Wiustratively, a releage-controlling layer in an amount of about 2.5% to sbow
3% by weight of the tablef core (i 2., the tablet weight excluding the coating) comprises
an ethyleelniose-based material (e.g., Surelease® of Colorecon) and an HPMC-based
pore-forming material (e g., Opadry® of Colorcon) in a weight ratio of about 3:1 1o about,
4:1.

[0074] A velease-conirolling layer or coating should be applicd at a8 uniform 4
thickness as possible to provide optimum coniroi of refease rate of the pramipexole.
10075]  Alernatively or in addition, the sustained-release tahlet of the ipvention
cornprises a Ronfupctional coating. A nonfunctional coating cah compriss & patymer
compotient, for example HPMC, optionally with other ingredients, for example one or
more plasticizers, colorants, ete. The term *nonfunctional™ in the present context means
having no substantial effect on release propertics of the tablel, and does not foply that the
coating serves no useful purpose. For cxample, such a coating can tinpart a distinetive
appearance Lo the fablel, provide protectivil against attrition during packaging and
trangportation, improve ease of swallowing, and/or have other benefits. A nonfunctional
coating should be applied In an amount sufficicnt to provide compleie coverage of the
tablet. Typically an amount of about 1% to about 10%, more typically an amount of
about 2.5% to about 5%, by weight of the tablet as a whole, will be found suitable.
[0076]  Unceated tablets and cores of coated tablets ol the invention can optionaily
contain one of more pharmaceutically acceptable exciplenms m addition to the starch and
hy drophilic polymer componends described sbove Sueh excipients inclyde without
fimilation glidants and lubricanty, Other conventional excipients known i the art can
alwa be incloded,

10077) A glidaul can be used to improve powder flow properties prior to and during
thleling and to reduce caking. Suitable glidants include colloidal silicon dioxide,

12
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roagnesium trisificate, powdered celulose, starh, talc, tribasic calcium phosphate and the
ifke, I one embadiment, colleidal silicon dioxide is included as o glidant in an amount
up to showut 2%, preferably about 0.2% to abowt 0.6%, by weight of the tablet.

[0078] A lubricant can be nsed to enhance release of a tablet from apparatus on which
it i4 formed, for example by preventing adherence to the face of an upper punch
(“picking™ ot lowet punch (“sticking™). Suliable Jubricants includs magnesium stearate,
calcium stearate, canola oil, glyceryl palmitostoavate, bydrogenated vegetabls odl,
magnesium oxids, mineral oil, poloxamer, polyethiylene glycol, polyviny! aleshol, sodium
betzoate, sodium laury! sulfate, sodinm stearyl fumarate, stearic acid, tale, bydrogenated
vegeiable vil, zinc stearate and the like. In one embodiment, agnesium stearate is
inclnded as a lubricant in an amount of abowt £.1% to about 1.5%, preferably about 0.3%
to about 1%, by weight of the tablet.

[0079]  Tablets cun be of any suitable size and shape, lor example round, vval,
polygonal or pillow-shaped, and opiionally bear nonfunctional surface markings.
Especially in the case of coated tablets they are preferably designed to be swallowed
whole and are therefore Lypicaily not provided with a bresking score. Tablets of the
nvention van be packaged It a contaiter, accoropanied by a parkage msert providing
pertinent mformation such as, fer example, dosage and adnrinistration information,
cartraindications, precaudions, drug interactions and adverse teactions.

[0080]  There is also provided a method of treaiment of 2 subject having a condition or
Msorder for which & dopamine D; receptor sgonist is indicated, the method comprising
orally administering to the subject a sustained-release pharmaceutical composition in a
form of & lablet comprising a water-soluble sall of pramipexale dispersed in 2 matrix
comprising a hydrophitic polymer and a starch having a tensile strengih of al Jeast about
0.15 ¥N e at 2 solid fraction representative of the tablet, Proferably the composition is
administered no more than ance daily,

[0081]  In a particular embodiment, the condition or disorder 18 Parkinson’s disease or
4 cotgplication associated therewith,

(0082}  Suitable daily dosage amounts inciude 0.375, 4.5, 0.75, 1.0, 1.5, 3.8 gad 4.5
mg pramipexole dihydrochloride monobydrate,

10083]  In a forther embodiment, a composition of the invention ia administered in
combination therapy with one or more additional drugs er prodrogs. The wm
scombination therapy” herein means a treatment regimen wherein the agent provided by
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the composition of the Invention and a second agent arc administered individually or
together, scquentially ot simultausously, in such a way as to provide a beneficial effect
From co-action of these therapeutic agents. Such beneficial effect can include, bul is not
limmtted 1o, pharmacokmetic or pharmiacodsnamic co-action of the therapeutic agents,
Combination therapy can, for example, enable administration of a lower dose of one or
both agents than would normally be administered during monotherapy, thus decreating i
risk or incidence of adverge eflocts assactsted with higher doses,  Alternatively,
combination therapy can resuli in increased therapeutic effect at the normal dose of each
agent in monotherapy. “Combination therapy” herein is not intended to cncompass
administrativn of two or more therapeutic agents as part of separate manotherapy
refrimens that incidentally and arbitrarily resylt in sequential or simultaneous treatment,
[0084]  Compositions of the invention can be capecially suited to combination
therapics, particularly where the second agent is one that is, or Can be, administered once
daily, ‘There are significant advantages in patiemt convenience and compliance where
both components of a combination therapy van be administered at the same time and with
the syne frequency. Thig is especially irve in the case of geriatric patients or those
suifering memory impairment. k
[0085]  When administered simullanzously, the two componenis of the combination
therspy can be administered in separate dosage fornis or in coformmlation, fe, in a single
dosage form. When adininistered sequentialty or in separate dosage forms, the second
agent can be admindstered by any suitable route and in any pharmaceutically acceptable
dosage form, for exarapie by a route and/or in a dosage form other than the present
composition. 1n e preferred embodirpent, both componems of the combination therapy
are fornm lated together in a single dosage form.
EXAMPLES
Examplg 1
[0086]  Tensile strength of six commercially oblained lots of pregelatinized starch was
determined using the tniaxial tensile strenglh test procedire deseribed hercimabove. Daty \
for tensile strength at a splid fmetlion of 0.8 are presented in Table 1.
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Table 1. Tensile strength of pregelatinized starch Jots at a solid fraction of 0.8

(iriaxial test procedure)

Lot | Fensile strength (kN cm‘fl

0.323
0.220
0.074
0.119
287
$.236

o | Y P ] e |

[0087] A greal variation in tensile sirength of pregelatinized starches was observed,
ranging from 0,074 to 0.323kN em™®, Lots 3 and 4, exhibiting the Jowest valies of
tensile strongth, were from one manufacturer. Lots 1, 5 and 6, exhibiting the bighest
values of tensile strength, were from a second manufactarer. Lot 2, exhibiting an
intermediate value of tensile strength, was from a third mamufacturer,

Exariple 2
[0088]  Tensile strength of the same six lots of pregelatinized starch was determined
by the bilowing simplified fest procedure.
[0G89] Cornpacts of each starch ot were prepared on a Carver press, Madel
3488 TLTO000 fitted with 1032 inch (0.7 em) {Tat-faced tocling, at comypression forces of
1060, 1500, 2000 and 3000 1bf (4,45, 6.67, 8.90 and 13.34 kN), for a dwell time of 4
seconds o1 90 seconds. Compacts of an additicnal three lots of pregeiatinized starch
(Lots 7, & and 9, from the same manufacturer as Lots 3 and 4, were prepared using a
dwell time of 90 seconds only. Weight and thickness of each compact was measured
{diameter being equal to that of the tooling) to enable caleulation of apparent density.
Absolute density of each starch lot was measured by hetium-air pyenonelry. Solid
fraction was calculated as the ratio ol apparent fo absolute density.
{0090]  Hardness (force required to cause crushing) of cach compact was determined
using & Key HT 500 hardness tester. Tensile strength was calculated from ihis force and
dimensions of the compact, using the equation

or = 2F/%DH
as described heremabove.
[Ho1] A regression analysis was performed to determine ibe relationship of tensile
strength 1o solid fiaction {or each starch lot, and tensile strength at a standardized solid
fraction of 0.8 was calculaied, Data are presented in Table 2.
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Table 2. Tensile strength of pregelatinized starch Jots at a solid fraction of 0.8
(simplified test procedure of the invention)

Log | Tensile sirength (kN em?)
4 3 dwell time | 90 5 dwell time

B 0.310 0.306
2 0.227 0.191

3 0,092 0.085
| 4 0J34 0.096
5 0316 0277
[ 4 0333 | 0242

7 | 1.4, 0,087
EE T 0.088
| 9 nd. 0.172

j0092)  Correlation of tensile sirength as measured in the simplified test using a 4

second dwell time (this Examyple) with fensile strength as measured by the triaxial tesi

procedure of Example 1 s shown graphicaily in Fig. 1.

00231 Correlation of tensile strengih as measuged in the gimplified test using a 90

second dwell time (this Example) with tensile strength as nmieasured by the triaial test

procedutre of Example 1 is shown graphically in Fig. 2.

|4 Both dwell times exhibited a strong comrelation, but the correlation was

especially close where the simplified lest used a 90 second dwell time. 1t 15 concluded

that the simplified test as herein described can be used to estimate tensile strength of a

starch 1ot for the purpose of predicting whether that starch lot will be sutiable for

preparing a sustained-releasc tablet fovmulation of the prescnt invention,

Example 3

[0p9=])  Sumanirole malecate sustained-release tablets were prepared having the

comnposilions shown in Table 3. Tablet strongth in mg is cXpressed as sumsanirole base.

Table 3. Composition of sumanirole maleate tahlets of Example 3

Tahlet strength (mg) |
Ingredient 05 11 T2l a8 8 l121 249
Amount (% by weight)
sumartirols nigleate 033 f45) 09) 18] 36] 36] 541109
HPML type 2208, 4000 mPas | 35.00 | 35,00 [ 35,0 [ 35.0135.0 1 35.0135.0 ] 35.0 |
pregelatinized starch 63.87 | 63.65 163216231605 600)582)52.5
 cofioidal silicon dioxide 040 O040] 0.4 04l 04 04| 04] 04
Inagnesiumm stearate g50 | 658 0.5 D53 0.5] 0] 1.0] L0
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[0096] Al ingredients except the lubricant (magnesium stearate) were scrcened to
remove limps and were blended thoroughly it a low-shear nrixer operating at 24 rpm for
10-30 minutes. The lnbricant was then screened into the mixer and the materials were
blended ior a further 2—5 munuies. The resufting lubricated mixtare was compressed inlo
350 mg pillow-shaped tablets using a Kilian 100 tableting machine.

xarmplc 4
[0097]  Tablets similar to those of Example 3 were prepared using pregelatinized
starches of lots 1-6 as tested in Examples 1 and 2. Maximwm hardness of the tablets
obrainabie with each pregelatinized starch ot was determiimed.
[0098] Maximum hardness wag correlated with tensile strength of the pregelatinized
starch lot used, as measured in the simplified test of Example 2 using a 90 second dwell
time. Results are shown in Fig. 3. The correlation was substantislly linear.
[0099] Tn subsequent tests, tablats of different hardness were used as cores for coating
and were tested for resistance to erogion during a high-speed coating operation. Tahlet
cores having a hardoess of at least about 24 SCU (about 17 kp} were found to have
acceptable resislance to erosion. As shown in Fig, 3, this degree ol hardness 18 achigvable
using pregelatinized starch having a tensile stropgth of at feast about 0,175 kN em™,
Pregelatinized starches of Loty 3 and 4 were unsuitable, baving tensile strenglh less than
about .15 kN em”? and providing tablets having a maximum hardness no greater than
abowut 20 SCU (about 14 kp).

Example 3
[0l  PFramipexofe dibydrochioride sustained-release talidets were prepared having

the compositions shown in Table 4,

Table 4. Composition of pramipexole dihydrochloride tablets of Example 5

Ineredient Amount (my)

pramipexole dihydrochloride [0375j 75| 1.5 | 3.0 j 45 [0375;0.375] 45
monehydrate

HPMC type 2208, 4000 mPa s [ 140.0 [ 140,0 | i40.0 [ 140.0 | 140.0 [ 70.0 | 1575 1575

pregelatipized starch 2065 206.11205.4 | 203.9 | 202.4 1 101.5] 189.0] 1849
colloidal gilicon dioxide 1.4 1.4 | 14 1.4 14 1.4 1.4 1.4
MANSsI siearate 175 | L7575 1175 | 175 ) 195 | 178 | 195
{otal 350 | 350 | 350 [ 350 | 350 | 175 [ 350 | 350

[0101]  The tablets were prepared by the procedure described in Ixample 3, using
pregelatinized starch having a tensile strength of at least about 8.175 kN o™,

17
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Ex e
[0102] Coated sustained-rclease tablets of pramipexole dihydrochloride were
preparad having the composition shown in Table 5.

'Table 5. Composition of coated tableis of Example 6

Ingredient Amount {mg)

| pramipexole dikydrochloride monohydrate 0.375

| HPMC type 2208, 4000 mPa s 140.0

| pregelatinized starch 206.5
volloidal silicon dioxide 1.4
magnesium sicarate 1,95 1
iotal core 350
ethylocllilose-based eoating material [Surelense®) 7.88

| HPMC-based coating matcrial (Opadry®) 2.63
total coating 1.5

[0103]  Tablet cores wete prepared exactly as in Example 5, using pregelatinized
starch having a tensile strepgth of at least about 0.175 kN cm®. A coating solution was
prepared as follows. Cpadry® HPMC-baged material in an amount of 6,004 g was added
to 106.682 g water and mixed for 45 nunutes to provide an HPMC mixture. Next, 72.045
¥ Surelease® cthyleellulose-based material was added 1o the HPMC mixture and mixed
for an additional 30 minutes to provide a coating sclution.

[}104}]  The coating solution was applied 1o the tablet cores in an amount providing a
3% weight gain, The resulting coated tablets were cured using a 12 inch (abow 30 e}
Veetor LCDS or 24 inch {about 60 cny) Thomas Accela-Coata coating pan for about 15
minutes at 3 bed temperature of at least about 70°C.  After curing, temperature was
rarnped down over a period of abont 8 minutes to an exhaust temiperature of about 43°C,

Example 7
[0103) Coated sustamed-release tablets of pramipexole dihydrochloride were
prepared having the compesition shawn in Table 6.

18
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Table ¢, Composition of coated tablets of Example 7

Ingredient Amount (mg) |

j pramipexole dikydrochloride monohydrate 0.375
HPMC type 2208, 4000 mPa s 140.0

| pregelatinized starch 206.3
calloidal silicon dioxide 1.4 |
Magnesium stearate 173

| total core 350

- § cthyicellulose-based coating material (Surelease®} B4 g

"BFMC-based coating material (Opadey®) 2.1

total coating 10.3

[0106]  Tablet cores were prepared exactly us in Example §, using pregeltinized
starch hiving a tensile strength of at feast aboud 0.175 KN om™, A coating solution was
prepared us follows. Opadry® HPMC-based material in an amount of 4.801 g was added
t0 103.041 g water and tnixed for 45 minutes to provide an HPMC mixture. Next,
76.819 g Surclease® ethylecllulose-based miaterial was added to the HPMC mixiure and
mixed for an additional 30 minutes to provide a coating solution.

164167] Coating to a 3% weight gain and curing of the coated tahlets were performed

exactly as in Example 6.

Example 8
[DFE8] (oated sustained-release tablets of pramipexale dihydrochioride were

prepared having the compaosition showm in Table 7.

Table 7. Composition of coated tablits of Example 8

| Ingredient Amount (mg)

| pramipexcle dikydrockloride monohydrate 1375

| HPMC type 2208, 4000 mPa s 14,1

| pregelatinized starch 206.5
colloidal silicon dioxide 1.4

| iNzgnesium sisarate 1.75

| total cors - 330
ethyleellulose-based cuating material (Surelease®) 13.i3
HPMC-based coating malerial (Opadry®) 4.38
total coating 17.5

[010, Tablet cores were prepared exactly as in Example 5, using pregelatinized
starch having a tensile strength of at Jeast about 0.175 kN em™. A voating solution was
preparcd as foliows. Opadry® HPMC-based material int an amount of 10,003 g was
added to 177,737 g water and mixed for 45 minutes to pravide an HPMC mixture, Next,

19
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120.03 g Surciease® ethylecllulose-based material was added to the HEMC mixture and

mixed for an addilional 30 minutes to provide a coating solutiorn.

[0110]  Coating to a 3% weight gait and curing of the costed {ablets were performed
exactly ag in Example 6. Afterthis first curing step, couting was repeated to provide a
total tablet weight gain of about 5%, followed by curing for about 15 minutes at 4 bed
temperatnre of at least ahout T0°C. Afier cuting, temperature was ramped down over a

PCTIUS2HIMDLIZNS

period of about § minutes o an exhaust temperature of abowt 43°C.

Exa 0

[6111]  Coated sustained-release tableis of pramipexole dihydrochloride were

prepared having the composiiion shewn in Table 8.

Table 8. Composition of coated tablets of Exampie 9

Ingredient Amoyrit

| pramipexole dihydrochloride monohydrate 06,375
HPMC type 2208, 4000 mi'a s 140.0

| pregelatinized starch 2065 |
colloidal silicon dioxide 1.4
magnesiom stearate [
total eore | 350
cthylcellulose-based coating material (Surelease® 140 |
HPMC-based coating matorial (Opadry®) 3.5
tofal coating 17.5

[0112]  Tablet cores were prepared exactly as in Example 5, using pregelatinized
starch having a tensile strenpth of al least about D175 kN cm™. A cOating sulution vwas
prepared as follows. OQpadry® HPMC-based material in an amount of §.032 g was added
to 171,735 g water and mixed for 45 minutes to provide an HFMC nixture. Next,
128.032 g Surelease® cthyloellulose-hased malerial was added to the HPMC mixture and

mixed for 2n additiona) 30 mimes o provide a coating solution,

10113] Coaiing to a 5% total weight gain and curing of the coated 1ablets wers

performed exactly as in Example 8.

Example 14

[01314]  Dissolution profiles of the §.375 g pramipexole dihydrochloride tablets of
each of Examples 5, 6 and 9 were evaluated in a standard & vitre USP dissolution assay
under the following conditions. USP apparatus 1 was used to stir n dissolution medinnt

(900 i of 0.05M phosphate buffer al 2 pH of 6.8) at a spindle rotation speed of 100 rpm.

20
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und a temperature of 37°C,

[0615)  Data are shown in Fig. 4, The uncoated tablet of Example 5 and the 1ablet of
Example 6 having a 3% coating cornprising 25% pore-former exhibited very similar
overall dissolution profiles. Om close inspection, however, it will be noticed that the
uncoated Lablet of Example 3 showed faster imtigl dissohition, such that at 1 hour and 2
hour sampling times the percent dissolved was greater, than in the case ot the coated
tablet of Example 6. For exarple, at 1 hour, the coated tablet of Example 6 showed only
11%; dissolution, while the uncoated tablet of Example 5 showed 15% dissclution.
Similarky, at 2 hours, the coated tablet of Example 6 showed no more than 20%
dissolution, while the uncoated tablet of Example 5 showed 24% dissolution,

J01L6]  Dissolulion of the tablet of Example ¢ having a 3% coating comprising 20%
pare-former exhibiied a dissolution profile much slower than either the tablet of Example
3 or the tablet of Example 6.

Example 11
[117]  Anin vivo study was conducted in healthy human volunteers to assess
bicavuailibility of pramipexcle formulated as the 0.375 mg sustained-release or extended-
reizase (XRj tablots of Examples 5, 6 and 9 by comparison with a reference {reatment
with immediate-release ({R) pramipexole dihydrochloride tablets, and to cvaluate safely
of pramipexole when its absarmption profile is aktered as in these extended-release tablets.

Method
[0118]  The study followed an open-label, 4-way, rTandomized crossover design and
was conducted in healthy male and female subjects ranging from 18 to 35 years ofage.
The subjecis received each of the four troatments during the course of the study, which
was conducted at a single center. A total of 12 subjects were enrolled. The subjects were
fasted overnight and then given a 0.375 mg oral dose of pramipexele dibydrochloride
memchydrate, in the casc o (the IR formulation, which was provided as Mirapox®
tablets, three equally divided doses of 0,125 mg each were given at 8-hour intervals,
beginming in the morning. Jn the case of the XR formulations of Bxamples 5,6 and 9, a
gingle 0.375 mg (ublet was given in the morting, Serial bloed samples were taken over a
48-bour pericd for PK agsessment. Adverse events were recorded during the same 48-
hour periad.
j0119]  Plasma pramipexole concenirations were quantitated by an HFLC-MS/MS
method, validated ever the assay range 0.03-15 ng/ml. All runs met bioanﬂl}“ciéﬁl .
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acceptance critetia tor calibration standards and quality conlrel. Samples were not
dilnted prior to analysis as ali sample concentrations were within the Yirmits of
guantitation.

(01201  PK parameters for pramipexole were estimated by non-compartmental
methods, using the nonlinear regression program Kingtica of Innaphase, Individual

plasina concentration data and the actual time-points of blood sampling from each subject

-were used in (e anatysis. Plasuia coneentrations below the lower finnit of quantitation at

carly time-poinls were set to zevo, whereas those in the terminal phase were excinded
from the analysis.

[0121]  Jn vivo pramipexcle absorption data were derived by a deconvolution routine
employmg the Kinetica program. Toe perform this analysis, 8 fit of the pramipexcle data
from the reference freatment was first made to a one-compartment open PK disposition
model with first order absorption, Based on this fit, plasma pramipexole concentrations
were simudated for a 0.375F mg ttravenous bolus dose of pramipexole.  These simulated
praprpexole concentrations wers used in (he deconvolntion voutine,

[0122) n vitro/in vive correlations for each of the pramipexple ¥R fornmulations were
examined by evaluating a linear relationship of in vivo absorphion as a function of i vitre
disgohition.

[0123]  Prediciion of mean steady-statc concentrations arising from repealed daily
dosing waus performed by interpalation of hoorly concentrations from individual subjects’
observed concentration/'titme data and then by the principle of superposition, estimating
the concentrations during the 6th day of dosing, Fstimates of half:life obtained o this

- study, which were consistent with values reported previously, indieate that steady-state

would be achieved by the dth day. The steady-state parameters Toew, Cmete T, AUCe +,
Caye (caloulated ag AUCqz4/7) and FR {fluctuation ratio, calewluied as (ComeCrin)/Cave)
were also catbinated during this cxercise.

Resultg
[G1241  Ofthe 12 subjects enrolled, 10 completed the study, Two subjects were
dropped prior to receiving the reference troatmient, therefore their data were not included
it the PR analysis,
16125) Mean plasnia pramipexole concentrations over the 48-hour assessment period
ure shown in Fig, 5, PK estimates derived from the individual subject data are provided

in Table 5.
22
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‘table 9. PK parameters (mean < standard deviation}

IR tablet XR tablets
Parameter {Mirapex®} Example 5 | Example 6 | Example? |
AUC)., (ngvod) | 9.93+3.05 | 9.05+3.24 | 966291 | 8.91+4.15
 AUCe o (ng.h/ml} |~ B.60 2263 7.76 £ 2.83 160 £ 2.00 T.07 +£2.77
| Cogr (n/mil) 0,433 £ 0.083 * [ 0,332 + 0.076 | 0.282 £ 0,069 | 0.242 £ 0.062
Ty (11} 1504£34% 6.2 2.0 12.04: 5.3 15662
Ty {h) 9.1+2.6 11.4 % 4.1 110128 121260

* reached after third 0.125 mg tablet-

[0124]  Meap comulaiive absorplion data (np fo 24 hours) for the XR tablets are
shown in Table 10, together with corresponding /n virro dissolution data fom Example
14

Tatle 10. fn vitre dissolation and in vive absorption data for XR tablets

Time Examnple 5 Example & Example 9 _

{h) Y diss. | Y abs. | % diss, | % abs. | % diss, | % abs.
fin vitro) ) fin vivo) | fin vigre) | fin viva) | fin vitra) | {in vive)

| O D 0.0 0 0.0 0 0.0

] 13 10.6 11 3.3 2 0.0

[ 2 24 21.1 20 13.2 7 .5

| 4 36 43.2 34 30.0 20 15.0

. © 47 52.3 46 394 31 239

8 55 57.8 33 45.6 41 296

12 a9 68.6 70 571 56 41.6

| 14 79 75.5 £0 674 63 510

24 90 | 83.6 92 83,2 85 64,8

[0127)
Vigs. 3-3 for the XR tablets of Examples 1, 2 and 5 respectively.
o128 Estimnated PK paramelcrs coloulated from predicted steady-state

concenirations are given in Table 11.

D vitrasin vivo correlation plots derived from the data of Table 7 are shown in

Table 11. Estitnated steady-statc PK parameters (mean + standard deviation}

5y

1R tablet XR iablets
Parameter {Mirapex®j [ Example 5 | Example & | Example 9
T () 544109 | 56+13 | 80228
Ciuax {Ng/Ml) 0534013 (0492015048 £0.14 [ 041+ 0.4
 Coiny (gl 0202004 1022+012[02720.11 [025+£0.15 |
Cavg (ng/mmi) 0402013 [036&0.14 | 038:+0.12 | 0.34 £ (.15
VAUG ., faghiml) | 9.63£3.12 186623.29]9.00:+£292 ) 8.06+3.52
FR 06620722 10875031061 £0.18 ] 0.62 £ 0.45 |
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[0129]  The subjects dropped from the sludy experienced a non-serious adverse event,
orthostatic hypotension. Both subjects were receiving treatment with the XR tablet of
Exammle 1 when this adverse event ocourred,

[0130]  No serious adverse events were reported in the study. The most fequontly
reporied event was orthostatic hypotension, ail but two of which were considored
transient in nature. The numbers of individual non-serious adverse evenls reported for

cach {reatment sve given in Table 12,

Table 12, Numbers of non-serious adverse events reported

IR tabict XR iablets
(Mirapex®) | Example 3 | Example 6 | Example ¥
No. of subjects 19 12 11 10
All events o 17 3 5
Orthostatic hypotension 1 3 2 1

Dizcussion
19131} ‘The meun plasma praruipexole concentration profile shown in Iig. 3 clearly
shows the tablets of Examples 5, 6 and 9 effectively extended the relcase of pramipexole
relative to the IR tablet. The XR tablets of Examples 5 and 6 exhibit a delay of
approximately 1 hour in onset of absorption, whereag quantifiable levels of pramipexcle
were nol ohserved until about 3 hours after administration of the XR tablet of Example 2.
[0132] The derived PX parameters given in Table 9, in particular the Coax 208 T
data, indicate that of the XR tabiets, the tablet of Example 5 exhibited the fastest and the
tablct of Exawple 9 ihe slowest absorption, the tablet of Example 6 being ntermediate in
thits regard.
[9133] The relatively high incidence of non-serious adversce evenis associated wilh
the tabler of Example § sugpests that the telatively rapid. release of pramipexole from this
formulation, leading to a relatively high Coas, is detrimental to the safety profile of such a
formulation. On the other hand, the tablets of Examples 6 and 9 exhibit a safety profile
that is st least as favorable as the IR tablet adminisiered three times daify. As shown in
Table 11, the predicted fluciuation ratic was also greatest for the tabiet of Example 5.
As shown in Fips. 6-8, a strong in vitro/in vivo conelation way cstablished within cach
formulation. Surprisingly, however, the in witro dissolution data did not clearly
distinguish the uncoated talilet of BExample 5 from the coated tablel of Exatple 6, except,
as poiaved out sbove, at the earliest sanpling times.

24



WO 2300 T POTAUSINOAO2I 205

WHAT IS CLAIMED I5:

1.

10.

11.

12.

A sustained-refease pharmaceutical composition in a faon of an orally deliverable
tzblet comprising a water-soluble salt of pramipexole, dispersed in a mateix
comprising a hydrophilic pelymer and a starch having 4 tensile strengih of at east
about (.15 kKN cm>, preferably at least abont 0.175 kN e, and more preferably al
least about 0.2 KN cmi®, at a solid fraction representative of the tablet,

The compaosition of Claio 1 wherein the starch i3 a pregelatinized starch,

The compaosition of either of Claims 1 or 2 wherein the starch is present in an
amount ot about 25% to aboat 75%%, preferably about 40% to about 70%, and more
preferably about 45% o about 63%, by weight.

The composition of any of the preceding claims whersm the hydrophilic polymer is
selected from the group consisting of methyleellulose,
hydroxypropylmethyleellulose, carmellose sodiutn and carbomer.

The composition of any of the preceding clajrus whersin the hydrophilic pelymer is
kydroxypropylmethyicellnlose.

The composition of any of the preceding claims wherein the hydrophitic polymer is
present in gn amownt of abont 20% to sbout 70%, preferably aboud 30% to about
60%, and more preferably about 35% to abowt 50%, by weight.

The compasition of any of the preceding claims wherain the salt has solubility nol
less than about 50 my/m), preferably not less than about 100 mg/ml

The composition of any of Claims 1 to 6 wherein the salt is pramipexole
dihydrochioride.

The composition of any of the preceding claims that comprises about 0. f to about
10 mg, preferably about 8.2 o about 6 mg. and more preferably about 9.3 to about 5
mg, pramipexole per tablet, expressed as pramipexole dihydrochloride monohydrate
equivalent,

The composition of any of the preceding claims, further comprising a coating on the
tablet,

The composition of Claim 10 wherein said coating s a release-vontrolling layer.

The composition of Claim 1] wherein said release-controlling Jayer constitutes

25
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13.

14,

15.

16.

7.

aboul 1% 1o about 15% by weight ofthe tablet.
The composition of Claim 10 wherein said coating is a nonfunctional coating.

A pharmaceutical composition in a lorm of an orally deliverable tablet having a core
comprising pramipexale ditiydrochloride monohydrate in an amount ot about §.373,
0.75, 1.5, 3 or 4.5 mg, dispersed i a matrix comprising {a) APMC type 2208 in an
amonnt of about 35% to about 50% by weight of the tablet and (b) a pregelatinized
starch having 2 tensile strength of at least abowt 0.15 KN cmi” at 2 solid fraction of
0.8, in an amount of aboul 45% to about 65% by weight of the tablet; said core
beitig substantially enclosed i a coating that congtitutes about 2% to about 7% of
the weight of the tablet, said coating comprising ap elhyleelinlose-hased
hydrophabic or water-insoluble component and an HPMC-based pore-forming
component in an amout of aboat 19% to about 40% by weight of the
cthylenllulose-based component.

A method of treatment of a subject having a condition or disorder for which 4
dopaming D réceptor agonist 18 indicated, the method comprising orally
adnrinistering to the subject the pharmaceutical composition of any of the praceding

claima,

The method of Claim 15 wherein the composition is admnistered not more than

once daily.

The method of sither of Claims 15 or 16 wherein the condition or disorder is

Parkinson’s dissase or 2 complication associated therewith.

26
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Box | Observations where certain claims wees fountd unsearchabte (Contingation of item 1 of first shael)

Thig inteenatisnal Searsh Report has not been seiablishad in respacl of cartaln clalms under Aricle 17{22) R the ioilowing rengans;

1. [ | ctome Nos B--17

bataluse bey relate 1o sbecy matter nat raoulred fo be searchad by this Autharty, narmely:
see FURTHER INFORMATION sheet PCT/ISA/210

2 fX] camsngs: - 1-17 partially

becaust hey relate io parls of Ta nwermations! Applicalion thét oo not comply w0 he prescrbed fequiroments fo suih
& axient than ne maaringhl] Intornational Search an be carled out, spacifealy:

see FURTHER INFORMATION sheet PCT/ISA/210

4. I_:I Clpimg MNaa.:
besause thay are dependent claima and are nl dralted Tn sceordancs with the second and thivd serlancas of Fule B.4(a).

Box Il Obsetvations wheré unity of invention is [acking (Continuation of item 2 of first sheet)

Thile Ikerratiang! Searching Auttority mund multlple invantions 0 Bs intsmationsl appicallon, as oliows:

—

. D A alf reGuired addilenal search fees wace Umnaly pald by tha spplicant, thia Internatienal Bearch Raport covers al
searchable sams.

- E:' A Al seSrehable daims could be star¢hed without etfort justfying an adedibonal fas, s Authorly did ne invie paymsng
of any ackional kea.

W

)

. D A only some of ihe requlrcd addionnl seareh fees wers fmely pald by the spplicant, this Intemational Search Repar]
rgPErs Anjy thess Claime for wiveh kees warg pard, epeclfically ckiime Moe.:

F-9

. D MG requirad additonal search feas wara vely patd by the applisant. Conseguanthy, ihis Inernatanal Boarsk Rapor 18
regiigtad to the Inventiof firsr mantionad in the sleims; 1 is covered by cialms Nag;

Remark an Protest |'”:| The addilitnal Seacch lees were accompariled by 1he appkeant's prosest.

B Mo protzet spoarmpanied she paymen) of addilonal geasch foes,

Erorm PTG 0 oontinaaton o Hret aheat (11 (July 1954
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FURTHER INFORMATION COMTINUED FROM  PCTASA” 710

Continuation of Box I.1

Although claims 15-17 are directed to a method of treatment of the
human/arimal body, the search has been carried out and hased on the
alleged effects of the compoundsoomposition.

Continuation of Box I.1

Claims MWos.: 1817

Rule 39 1(iv} FCT ~ Method for treatment of the human or amima! body by
thorapy

Cantinuation of Box 1.7

Claims HNos.: 1-17 partially

Fresent 1ndependent c¢laims 1, 14 and 1B relate to a sustained-release
formulation of pramipexoie wherein one tectinfcal featura {starch) s
defined/characterized by reference fo an intrinsic property thereof
expressad in terms of a parameter, namely: "tensile strength of at least
about 9.15% k& cm-2 at a saiid fraction of 0.8". The use of this parameter
in the present context is considered to lead to a lack of ¢larity within
the meaning of Article & PCT. 11 15 impossible to compare the parameter
Ehe applicant has chosen to empltey with what 15 sat out in the prior art,
i.a. because this parameter is not described/used in the relevant prior
art, and because the values obtained for this parameter depend on the

© method/conditions of measurement of both tensile strength and solid
fraction, The lack of clarity is such as to render a meaningful complete
search impossible,

Consequently, the search has baen carried out, ignoring safd parametric
definition, for sustained-relesse formutations of pramipexcle comprising
the tecihnical feature “pregeiatinized starch™, as disclaesed Ip the
deseription in conmection with the examples, and im claims 2 and 14.

The applicant’s attentfon 13 drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which ne international
search repari has heen established need not be the sublect oF an
international preliminary examination (Rule a5.1{e) PLT}. The 2pplicant
15 advised that the EPO poticy when acting as an International
Preliminary Examinipng Authority 1s normally not to carry out a
preliminary examination on matter witich has not besn searched. This is
the case irrespactive of whether or not the claims are amendaed follawing
receipt of the search report or during any Chapter TI procedure.
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b 1 ONCE-DAILY DOSAG M

FIELD OF THE INVENTION
j0001] The present mvention relates to pharmaceutical formulations of the dopamine
recoplor agonist pramipeole, and more particularly to sustained-release dosage forms

sullable for once-daily administration of pramipexole.

BACKGROUND OF THE INVENTION
[0002}  Pramipexole () is a dopamine Dy receptor agonist useful in treatment of
Parkingson’s disease. Pramipesols as its dihydrochloride salt is commercially available as
Mirapex® (ablets of Pharmacia & Upjohn. Thess are immediate-release tablets in 0,125
mg, (.25 rag, 0.5 mg, 1.0 mg and 1.5 mg strengths, designed for oral administration of 2
single tablet three tmes per day to provide a datly dose of D375 10 4.5 g, See
Physicicas” Desk Reference 57th edition {2003), 27682772, Doses hergin are expressed
in amoonis of pramipexole dikydrochloride monohydrate unless otherwise specilied; 1.0
mg pramipexole dibydrochloride monohydrate is equivalent 1o about 0.7 mg pramipexole

R}\NHZ
S

M
H

basa,

(1)

[0D03} A three times daily dosing regimen for hmediate-release pramipexole
dihydrochloride tablets 13 well tolerated, but patient compliance would be much improved
if 2 once-daily regimen weore possible. In this regard, it will be neted that the primesry
indication for the drug, Parkinson's discase, is an affliclion that becomes more prevalent
with advancing age and iy often accompanied by decline in memory. A once-daily
regimen would be especially nseful in eshancing compliance among eiderly patients,
{0004] In conmuon with other antj-Parkinson’s disease drugs, pramipexole has
polentia! to cause undesirable side elfects. Side effects of pramipexole have heen
reporled o inelude orthostatic hypotension, the incidence of which is dose-related. There
ate also reports of subjects on pramipexnle medicaiion experiencing increased

somno lence, in particular “sleep attacks”. Such attacks involve a subject falling asleep
while engaged in aclivities of daily living, including operation of a motor vehicle,
sametines resulting in aceidents. Development af a new once-daily dosage form of
pramipexole must take into account the potential to cause such side effects, so that the

10
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new dosage form, administered once daily, can be tolerated at lsast as well as the present
immediate-release tablet formulation, admunistered three times daily.

[0005] 1t i3 an object of the presend invention to provide 2 once-daily dosage form of
pramipexvle suitable for oral admmistration, {t i3 a further object to provide such 2
dosage foru: having potendial fur side effects no greater than a three times daily regirgen
of pramipexols inmmediate release tablets. 1t is a gtill further object to denrify an in vitro
release profile thal would be characteristic of a well tolerated once-daily dosage form of
pramipexole. It is a still further object to identify an in vivo pharmacokinttic (PK) profile
that would be consistent with good therapentic efficacy while not causing an unacceptable
incidence ar severtty of side effects. 1 i3 a still further obyject to provide exemplary
dosage forms exhibiting such an in vitro release and/or in vive PK profile.

{0006]  Sustained release formulations of many drugs have been described in the
literature, For example, U.S. Patent No. 6,197,339 discloses a sustained-relcase tablet
comprising (R)-5,6-dihydro-5-{methylamino}-4H-imidazo[4, I-ij]-quinclio-2{1 H}-one

(& )-2-buitenedioate (1:1} {the dopamine D; receptor agonigl sumanirole maleale} i a
matrix comprising hydroxypropylmethylecllulose (HPMC) and slarch. The tablet is
disciosed to be useful in treatment of Parkinson’s disease, Starches disclosed to be
suitable therein include pregelatmized starch,

[0097] U5, Patent No. 5,458,887 discloses a controlied-relcase tablet comprising an
osiigtic eare that consists of a drog in admixture with a water-swellable component such
as HPMC or polyethylene oxide, and a coating that comprises a water-resistant polymer
and a minor amontr of a water-soluble compound that acts as a pore-[ormner. Upon
formation of pores in the coating by dissolution of the witer-soluble compound, the
water-swellable agent 18 said to expand the core and provide & drug-rich surface in contact
with gastrointestinal fhnd,

1003 {.8. Patent No. 5,656,296 discloses a dua! coptrol sustained-release
fornmlation comprising a core that comprises a drug and a low melting peint exvipient,
and 2 coating layer over the core that comprises a pH-independent water-insoluble
polyimer and a water-soluble flim-forming polymer.

[0009]  EBuropsan Patent Application No. EP 0 933 079 discloses a starch said to be
suitabla for preparing tablets having high hardness yel being capable of rapid
disintegration in an aqueous medium, Tensile strength of the finished tablots is caloulated
from the hardness,
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[00X0]  Hubble et af. (1995}, Ciical Newropharmacology 18(4), 338-347, described
efficacy, safety, tolerability and pharmacokinetics of pramipexole administered three
limes a day in patients with early Parkinson’s disease. A review of pramipexole use in
managemmnent of early and advanced Parkinson’s disease has been published by Deoley &
Markham (1998), Drugs & Aging 12(6), 495-514. No disclosure is made therein of once-
daily administration or sustained-release formulation of pramipexole.

100k1]  More recently, Biglan & Holloway (2002), Expert Upinion on
FPharmnacotherapy 3(2), 197-210, reviewed pramipexole and its clinical utility in
Parkinson’s disease and noted that daily dosing with Mirspex@ tablets is recommended in
patients will impaired renal function, as evidenced by creatine clearance of 15-34
mlfminute. They also indicated that while dopamine receptor agonists generally have
been associated with erthostatic hypotension, pramipexole does pot appear 1o canse this
complication any more than placebo in randomized controlled trials. It is reported
therein, however, that evidence from such trials supports increased incidence of
sonmolence in paticnts receiving pramipexole in early Parkinson’s disease,

10612]  Steadv-state PK properties of pramipexele, administered thres times a day in
the form of pramipexole dihvdrochloride tablets, were reported by Wright of 2l (1997),
Journat of Clinical Pharmacology 37, 520-525, who concluded that stea;d}kstate PK.
characteristivs were linear up to a daily dose of 4.5 mg, for both men and women.

(0053]  Patenis and publications cited above are incorporated hercin by reference.

SUMMARY OF THE INVENTION
[0014] There is now provided an orally deliverable pharmaceutical composition
cormprising a (horapeutically etfective amount of pramipexele or s pharmacentically
acceptable salt thereofand at leasl one pharmaceutically acceptable excipient, said
compoesition exhibiting at least one of (a) an i vifro release profile wherein on average no
mote than aboul 20% ol the pramipexole is dissolved within 2 hours after placement af
the composition in a standard dissolution test; and (b) an in vive pramipesole absorption
profile following single dose oral administration to healtby adult humans wherein the
time to reach n mean of 20% sbsorplion is greater than about 2 hours and/or the time to
reach a mean of 40% absorption is greater than about 4 hours.
[00E3]  There is further provided a method of treatment of a subject having a
condition or disorder for which & dopamine receptor agonist is indicated, the method
comprising orally administering to the subject, hol more than onee daily, an orally
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deliverable pharmacentical composition comprising a therapeutically eifective amount of
pramipexole or a phariaceutically acceptable salt thercof and at lenst ong
pharmaceutically acceptable excipient, said composition exhibiting ai least one of {a) an
in vitro release prefile wherein no more than about 2084 of the pramipexole is digsolved A
within 2 hours afier placement of the composition in a standard disselution test; and (b}
an /it vive pramipexole absorption profile following single dose oral adrministration to
healthy adult lumians whersin the ¢time o reach g mean of 20% absorphion is greater than
about 2 hours and/or the time to reach a mean of 40% absorption is greater than about 4
hours,

j0016]  There is still further provided a process for selecting a formulation of
pramipexole or a pharmaceutically acecptable salf thereot switahle for sustained-release
oral delivery of pramipexole. Accerding to a first embodiment, the process comprises
placing a candidaie formulation in a dissolution medivm under conditions ofa standard &
vitro dissolution test, wherein if on average no more than about 20% of the pramipexocle
is dissolved within 2 hours after placement of the candidate formulation in the dissofution i
medinm, the gandidate formulation is decrosd suitable for selection. According to a
seeand embodiment, the procegs comprises conducting g standard pharmacokinetic study
following single dose oral administration of a candidate formulation (o healthy adult
humans and deriving an in vive pramipexele absorption profile from seid study, wherein
if the time {0 reach a mean of 20% absorption is grealer than abowt 2 hours and/or the
time o reach a mean of 40% absorption 18 greater than about 4 hours, the candidate
formulation iz deemed suitable for selection

[00171  The term “orally deliverable” hercin means suitable for oral, including peroral
and inlra-oral {e.x., sublingual or buccal) administration, but compositions of the present
invention are adapted primatily for peroral administration, i.e., for swallowing, Where
the comiposition is in the form of a discrete solid article such as a tablel or capaule, it s \
iypically swallowed whole or broken, with the aid of water or other drinkable fluid.
0018 A “therapentically effective amount™ of pramipexcie herein is a daily desage
amoat that, when administered as part of a regimen, provides therapeutic benefit in
treataieat of a condition or disorder for which a dopamine receptor agonist i indicated,
Suilable amounts per dose are lkely to be found in a range from about 0.1 t about 10
mg, preferably about (.3 to about T mg, for example about 0.375, 0.5, 0.75, 1.0, 1.5, 2.0,
3.0 or 4.5 mg, cxpressed as pramipexole dihydrochloride monohydrale equivalent.

4
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[0019] A “standard dissolution test™ herein 15 a test conducted aceprding to United
States Pharmacapeia 24th edition (2000) (USP 24), pp. 1941-1943, using Apparatus 1
described thercin at a spindle rotation speed of 100 rpm and a dissolution mediuni of
0.05M phosphate bufier, pH 6.8, at 37°C, or other test conditions substautially equivalent
thercto,

{00201 T vivo “absorption” herein refers fo the perceniage of pramipexole that enters
the bloodstream, as conventionally caleulated from dala of a standard PK study involving
aral administration of a single dose of pramipexoie. It will be undersiood thal PK data
are subject 1o the wsual variation seen in biological data, thus the abgorprion percentages
specified above are means from a population, typically at least about § i oumber, of
individual healthy adults in accordance with standard statistical practice.

(00231 A “subject” herein is an animal of any species, preferably mammalian, most
preferably human, Conditions and disorders in a subject for which & dopamine receptor
agomist is said herein to be “indicated™ are nof restricted to conditions and disorders for
which 4 dopaming receptor agonist has been expressly approved by a regulatory
authority, but also include other conditions and disorders known or believed by a
physiciun 10 be armenable 10 treatment with a doparmine receptor agomist, “Tresiment”
herein embraces prophylactic treatment unless the context requires otherwisc.

10022} Compesitions of the invendion exhibit 2 number of surprising and wnexpecied
teatures and benefits.

10023]  lVirsi, sustained-reicase dosage forms arc typically sought where It is desired to
enable lopger time intervals between dosing of a drug having a short half-life in plasma,
due for example to rapid metabolism, excretion or other routes of depletion. Ameong
drugs uged 1o ireat Parkinson's disease, levodopa is a well-known example, having a short
elimination half-life {Tyz) of about 1.5 hours. Sec Colosime & De Michele (1999),
Evropean Jowrnal of Newolagy 6(1), 1-2), By contrasi, pramipexole has a T, of about
9 10 about 14 hours, depending on the particular study, and would not on this ground be
axpected 1o require special attention to fornwiation to enable once-daily dosing.

[0024]  Second, pramipexole, at least in the form of its dihydrochloride salt, bas high
solubility in water (about 200 mg/ml at 20-25°C). Highly water-soluble drugs are
typically difficult to lormulate in sustained-release form because ot'the tendency ofthe
drag to rapidly sach out of the dosage form upon exposure to an dgueous medium such

as gastrointestinal fluid.
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[0025]  Third, as demonstrated herein, pramipexole dosage forms having vory similar
i vitro release profiles, as characterized by standard parameters such as time to reach
50% or §0% dissolution, ¢an, as demonstrated herein, have in vivo PK profiles thal differ
itt very meaningful ways. Differences in PK profile between dosage forms having similar
50% and §0% dissolution times in an jr vitro test can define the difference between a
dosage form that meets the criteria of the present invention and one that dees not.

10826]  This last finding is especially unexpected in light of a close i vitro/in vivo
correlation that is cvident for individual dosage forms, as demonsirated herein. Ris
surprisingly found that data for early time points (up to about 2 houwrs) and/or tnitial
dissclution rates {up to about 20% dissolution) in the in vitro lest described herein are
indicative of a PK profile consistenl with the present invention. Thus a pramipexols
composition exhibiting no more than sbout 20% dissolution at a 2 hour time poini in the
in vitro test is sirongly indicative of a desirable in vivo PK profile, whereas one exhibiting
faster eatly dissolution, even if 50% and 30% digsolution times are no different, is not 2o
milicative,

[6027]  These and other Features, benefits and advantages of the invention will be
apparent from the disclosure that follows.

BRIEF DESCRIPTION OF THE DRAWINGS
10028] © Fig. 1 is a grach showing i vitro dissofution profiles of three different 0,375
my sustaimed-release tablet formulations of pramipexcle diiydrochloride monohydrate, as
more fully described in Example 6.
[0(29] Fig. 2 is a graph from a human PK study showing time course of mean plasma
pramipexole concentration following oral administration of (.375 mg pramipexole
ditydrochloride monchydrate, either as a 0.125 mg irmediate-release lablets
adritistered three times at &-hour intervals or as a single 0.375 myg dose of each of threc
different sustaingd-release tablets, as more fully described in Example 7.
[0036] Fig. 3 shows in vitrofin vivo comrelation for the pramipexole dihydrochicride
tablets of Txample 1.
[0031]  Fig. 4 shows in vitre/in vivo correlation for the pramipexole diydrochloride
tablets of Example 2,
[0032]  Tig. 5 shows in vitrofin vivo comelation for the pramipexnie diiydrochioride
tablets of Example 5.
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DETAILED DESCRIMTION OF THE INVENTION
[#033]  In one embodiment, a pramipexole composition of the invention exhibits at
least one of the following:
{2} an fn vifro release profile wherein on average no more than about 209 of the
pramipexole is dissolved within 2 hoars after placement of the composition in
a stapdard dissolution test; and
{B} an I yivo pramipexole absorpiion profile following single dese oral
administration to healthy adull bumans whetein the lime 1o reach a mean of
20% absarplion Is greater than abow! 2 hows gndfor the time to reach a mean
of 40% absorption 1s greater than about 4 hours.
[0034]  Accordingly, in a particular embodinrent the composiion satisfies al loast the
in vitre test sel forth in (a) above.
0035} In another particular embodiment the coniposition satisfies at izast the in wvo
test set forth m (b) above,
[0036] To aatisfy the in vitro test, on average no more than aboul 20% of ihe
pramipexole initially contaimed in the composition must dissolve within 2 hours after L
placement in a dissolution test conducted according to USP 24 using Apparatus | at a
spindle rotation speed of 100 rpm and a dissolution medium of 0.05M phosphate buller,
pH 6.8, at 37°C, or in a substantiaily equivalent test. Preferably no mere than about 12%
of the pramipexole disgolves within 1 hour in such a test. Time to reach 50% dissolution
is preferably at least about 4 hours, mare preferably al least about 6 bours. Time 1o reach
80% dissohution iz preferably at least about 8 houss, more preferably &l least about 12
hours.
0037 To aatisfy the iz vive test, a single-dose PK study in healthy adult human
subjects must provide data consistent with an absorption profile wherein, al a time peint
about 2 hours alier administration, meap absorption has not yet reached 20%, and/or at a
time point about 4 hours after administration, mean absorption has not yet reached 40%. k
Proferably the time to reach 4 mgan o' 4(% absorption is at keast about 5 howrs, more
preferably at Teast about 6 hours.
[0038] Tt is preferred that the composition, when administered once daily, cxhibif a
bivavailability, as expressed conventionally by AUCo g 07 AUCy w0, that is substantially
cquivalent to the same daily dosc of an immediate-release pramipexole dihydrochloride

reference formulation, for example Mirapex® tablets, administered (bree iimes & day. In
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the present context, “substantially equivalent” means that the bioavailability ofsuch a
preforred composition ig abous 0.8 to about 1.25 times That of the refersnce formulation,
[0939} It is preferred that the composition, following single dose administration of
0.375 mg (expressad as pramipexole dihydrochioride monohydrate equivalent), exhibit a
maximum plasma concentration (Coe) of pramipexole that is not greater than about 0.3
ngiml. Where a higher dosc is administered, the preferred upper limit of Uray 15
proportionately greater, it being known that pharmacokinetics of pramipexole are
substantially linearty dose-related up to a daily dose of 4.5 mg. Wright et af (1997), op.
£,
{6648 H 1z preferred that the coroposifion, following single dose administration,
cxhibil a time fo reach maxinoum plasma concentration {(Tumy) of pramipexole that is at
least about 6 hours, preferably at least about § hours.
[0D47] 1} is especially preferyed that the compesition exhibit a PK. profile consistent
with steady-state plasma concentrations having a flugtuation ratio that is not substantiajly
greater than that of the reference formulation as defined above. Fluctuation ratio (FR} is
defined by the following equaiion:

FR = {Cope. ~ Cuin) § Cang
whete Ciax, Chuin and Ty, a0 Maxinttn, minimem and sverage plasma concentralions
respectively.
|0042) Preferably the PK study used to gencrate the parameters specified above fora
sandidale composilion is conducted according to a protocol that is generally accepted in
the arl, Proferably at least 6, more preferably at leasi 8, most preferably at least 10
subjects are enrolled in the study and receive the candidate compositior.
J0043] A composition having the in vitro release and/or in vive PK paramcters
specified above is advantageous in having reduced potential 1o cause undesirable side
effects that may be related to 4 combination of high Crx 20d shor! Tos, by comparisen
with other once-daily dosape forms. Preferably the incidence of side effecis is no greater
than with an immediate-release dosage form such as Mirapex® tablets administered in a
three times daily regimen. More preferably, the incidence of side effects is even lower
{tharn with $uch an immediate-release regimen. It is contemplated thai these advantages
hecome more pronounced with increase in daily dosage.
j0044) A composition ofthe invention comprises pratmipexolo or a pharmaceulically
acceptable salt thereof, in a therapeutically effective daily dosage amount. It will be
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nnderstood that mention of pramipexole or another active pharmaceutical agent herein

embraces racemnates, enantiomers, polymorphs, hydrates aud solvales thereof, A
Pramipexolz 18 used preferably in the form of its S-enantiomer, (8)-2-amino-4,5,6,7-
tetrabydro-6-(propylaming )-benzothiazole.

[dG43] (¢ is preferred to use a salt of pramipexols, especially a salt exhibifing

moderate to high solability in watcr. Dlustrative salts include those prepared using the

following acids: hydrochloric, hydrobromie, hydreiodic, phosphoric, sulfiric,

methanesulfpnic acid, ethanesnlipnic, 2-hydroxyethanesulionie, benzenesulfonic,

p-hydroxybenzoic, toluenesulfonic, formic, acetic, propionic, benzoic, anthranilic,

tartaric, malcic, mealic, citric, isocitric, succinic, ascorbic, factic, giycolic, gluconic,

glucuronic, pyruvie, oxaloacetic, fumarie, aspartic, glutamic, stearic, salicylic,

phenylacetic, mandelic, pamoic, pantothenic, sulfanilic, cyelohexylaminosulfonic,

algentic, F-hydroxybutyric, galectaric and galagturonie acids. }
[046] A preferred salt of pramipexole 15 the dilydrochloride salt, moat preferably in
the form of the monohydrate,

jo047] Pranvpexole and salts thereof, including the dihydrochioride salt, vseful herein
can be prepared by provesses known per se, including processes disclosed in patents and
other fiterature pertaining to pramipexole,

[0048] The cotnposition can take any form suilalile for oral administration, but is
typically formulated as a discrete solid dosage unit such as 3 tablet or capsule, wherein
1he pramipexole or sali thereof is present as solid particles, and s formulated together
with one or more pharmaceutically acceptable excipients. The excipicots are selected in
partto provide a release profiie andror P profile consistent with those defined sbove,
[0049]  The amount of pramipexole present in & composition of the invention is
sufficient 1o provide a daily doge in one to a small phurality, for example one to about 4,
of dosage prits 1o be administered at ong time.  Preferably the full daily dose is delivered
in a single dosage unil. An amount of about 0,1 to about 10 mg per dosage umil, or about
{.05% to about 5% by weight of the composition, will generally be suitable. Preferably
an amoun of about 0,2 to about 6 mg, more preferably an amount of zbout 0.3 to about 5
mg, pramipexcle per dosage unit is present. Specific amounts per tablet contemplated
herein include £.375, B3, 0.75, 1.0, 1.5, 3.0 and 4.5 mg pramipexole dihydrochloride
monohydrate,

10050]  The particular formulation selected for the pramipexole is not critical $o lorg

9
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as it achicves & release and/or PX profile as defined herein, Such a profile can be
achieved using one or mote release-modifying means. Hlustratively, release-modifying
means suitable for use in a composition of the invention include a polymer matrix
wherein the pramipexole is dispersed; a release-controlling layer or coating swrounding
the whole dosage unit or pramipexole-containing particles, granules, beads or zones
within the dosage unit; and an eamotic pump.

[0051]  Inone embodiment, the composilion takes the form of a tablet comprising
pramipexole or a salt thereol, dispersed. jn 4 matrix comprising & hydrophilic polymer and
starch. Preferably the starch ltas a tensile stronigth of at least about 0.15 kN em” at a solid
fraclion representative of the tablet, for example about 0.75 to dbout B85, illustratively
0.8.

10052]  Hydrophilic polymers useful according to the present embodiment are
phariaceutically acceptable polymeric materials having a sufficient number and
distribution of iydrophilic substituents such as hydroxy and carboxy groups to impart
hydrophilic propertics to the polymer as a whole. Suitable hydrophilic polymers inciude,
without limitation, methyleellulose, HPMC (hypromellose), carmellose spdium {sodim
carboxymethylceltulese) and carbomer (polyaerylic acid). More than one such polymer
carl aplionally be used,

[0053]  HPMC is a preferred hydrophilic polynier. Various types and grades of
IIPMC are available. In one embodiment HPMC type 2208, preferably meeting
specifications set forth in a standard pharmacopeia such as 18P 24, is used. HPMC type
2208 contuing 19-24% by weight methoxy and 4-12% by weight hydroxypropoxy
substifuents, Especially suitable HPMCs have nominal viscosity ranging from about 100
to abopi 10,000 mPa 5; Dlustratively a suitable HPMC type 2208 is ope having a novunal
viscosily of about 4,000, with a measured viscosity of about 3,000 to aboul 5,600 mf'a s.
Suck an HPML iz available, for exaniple, a8 Methocel® KAMP from Dow Chepucal Co.,
and substantially equivalent products are available from other manufacturers.

[0054]  The amouat of hydraphilic palymer in the composition depends o the
particular polvmer selected, on the active pharmaceutical agent and on the desired
sustained release profile. Typically, however, the livdrophilic pelymer is wcluded in an
amonnt of about 20% to about 70%, preferably about 30% to about 60% and more
preferably about 35% to about 50%, by weight of the composition. Fu the illusirative case
of HPMC type 2208, a suilable amount will generally be found in the range oy, abous|
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3% to about 60%, preferably about 35% to shout 50%, for example about 40%, by
weight of the composition.

10055]  Itis believed, without being bound by theory, that the hydrophilie polymer
furtctions to provide extended or sustaingd release of the pramipexole, for example by
gradual dissolution or erosion of the polymer in the gasirointestinal tract,

[0056]  Starches usefnl herein include starches from any suitable botanical source, for
example comn, wheal, rice, lapioca, potato, eic. Preferred starches have a relatively high
ratio of amylose to amylopectin, containing for example 4t least about 20%, more
preferably at least abowl 25%, amiylose. Especially preferrsd is pregelatinized starch,
which is a fype of modified starch that has been processed to render the starch more
flowable and directly compressible, Parfially or wholly pregelatinized starches can be
used. _

J0057) It iz believed, without being bound by theory, that the primary fanction of the
starch in a composition of the present embodiment is as a binding agent. A starch
meeling the preferred tensile strength criterion defined herein is sometimes referred to
hereirt as 4 “super binder™,

[0058]  The amoumt of starch in a composition of the present embodiment s typically
Bigher than i3 conventionafly present as a binder in tablet formulutions. Suitable amounts
witl generally be found in the range of about 25% to about 75% by weight. Preferably the
atnount of starch 15 sbout 40% to abow 70%, mors preferably about 45% to about 65%,
for exaniple about 55%, by weight of the composition.

100597  Tensile strength of a starch sample can be measured by any suitable test.
Hlustrative test procedurss are described by Hiestand & Stith (1984), Powder
Teckiaios 38, 145-159, and by Hiestand & Smith [1991), Internationgl Jownal of
Pharmaceutics 67, 231-246, these articles being incorporated herein by reference.
jon60]  An example of a tensile strength test that can be used (herein referred 10 as a
“triaxial tensile strength tost™) requires preparation of a series of compacts of the starch
gample, Followed by determination of tensile strength of the compacts using a
computerized multifunction tablet tester (MTT). The cempacts are prepared with various
degrees of compression force to provide compacts having a range of solid fraction. Asa
sustained release tablet formulation typically hag a solid fraction of about 0.8, it is vseful
10 prepare Comnpacts approximating such & sojid fraction.

[0D6E]  Absclute density of the starch sample can be determined using a heliuto-air
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Pycnemetar.

[062] A compulet-controlled triaxial tablet press is used to prepars the compacta.
Voltage owipuat from the punch and dic load cells of the tablet press are first zeroed, The
punch and die are hibricated with magnesium stearate powder and the die assembly is
piaced in the prass. Compression and decompression parameters sre selected on the
computer. The desired amount of stareh to be compacted 18 weighed and poured mito the
die cavity. The resulting powder bed is {eveled with a spatula. The punch is mSerted inle
the dig and the computer-controtied compression/decompression cycle s slarted,

[6063]  Just pror to the end of the conpression phase, thickness ol the comnpact as
measured by LYDT is recorded. At the end of the compression phase, the final
compression forec as measored by voltage of the punch load cell is recorded.

[0064;  Aithe end of the decompression phase, the punch and die rawms are retracted.
The compact is removed from the die and inspected for defects, such as cracking or
sticking. Cracking can be reduced by increasing decompression time. If the compact 1s
free of delects, ils lengih, width, thickness and weight are measured to enable caleulation
ol apparent density. Selid fraction is calculated by dividing absolute density by apparent
density.

[0065]  Tn preparation of the MTT for tensile strength determination, a suitable
saftwarg program is run. The platen is screwed to the load cell of the MTT and the
tensile sirengih assembly is slid into the MT'T opposite the platen. The load cell signal is
monitered via the cotnputer and the zero offset on the signal conditioner is adjusted to
provide a positive baseline voltage as close as possible lo zero. A forward velocity is
aclected that will generate 1 time constani of approximately 15 scconds (usually the
velority sclevted will be about 0.8 to about 1.2 mm 57,

[0066]  The compact to be tested i placed in the holder of the tensile strength
assembly., The niotor is initialed via the commputer, driving the platen toward the compact
until the surface of the compact is detected, and stopping the platen a few millimeters
from the compact. The oscilloscope is triggered, to record the force applied to the
cotgpact, and the motor is restarted. The platen is driven nto the compact umil a crack is
detecied, cither by sighi o by sound, and the motor is immediately reversed.

[0067) Peak force is recorded fow the oscilloscope trace. Tensile strength iy
calcuiated fiom the peak force using appropriate compater software.

[00G8]  From several runs using compacts at a range of solid fractions around 0.8, data
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are plolied and tensile sirengih at a solid fraction of 0.8 18 estimated. If the tensile
sirength at A solid fraction of 0.8 is about 0.15 kN eni” or greater, the starch sample is
deerved 1o be suitable for use in preparing & composition according to the present
embodiment of the invention.
[069] It has now surprisingly been discovered that a vuch simpler test, one thal is
more amcnable to implementation in a manufacturing sctting, can be used to estimate
tensile slrength of a starch sample, in particnlar to delermine whether the starch sarple
has a tensile strength of at least about 0,15 kN em’” at 1 solid faction representative of a
desired sustained-release tablet.
[0079]  Acceording to this test, compacts of {he starch sample are prepared on a
standard awtomated tablet press under a range of compression forees, For example, a
Carver press (e.z., Maodel 3888,1DT0D00} (itted with flat-faced looling of suitable
diameter (e.g., 10/32 inch or about 0.7 em for a 300 mg compactl), operated at
compression forves of about 4 to about 16 kN (about 900 to about 3600 Ibf) for a dwell
time of at least about 4 seconids has been found to give satislactory results, Tlhastratively,
such compacts can he prepared at 1000, 1500, 2000 and 3000 1bf{4.45, 6.67, .90 and
13.34 kN). Preferably a dwell time of at least about 10 seconds, more preferably at feast
about 30 secends, still more preferably af least about 60 seconds, is used. Hlustratively, a
dwel] time of 90 seconds has been found to pive salisfactory results. Woight, diameter
and thickness of each compact are measured accurately (alierpatively, dismeter can be
assumed to equal that of the toofing) to enable calculation of apparent density and hence
solid fraction, absolute density having boen measured as described above, for example by
heliumeair pycnometry,
[0071] Hardness of each compact thus prepared 18 then determined by any suitable
tablet hardness test, for exanple usisg 2 Key HT 500 hardness tester. Hardness 18 a
measurs ol the force required to cause crushing of the compact, and is typically expressed
in qrits such az kilopands (ko) or Strong-Cobb units {SC11). A bardness of about 10.2 kp
ot aboul 14.4 SCU corresponds to a force 0f 0.1 KN,
{66721 For present purposes it is considered that crushing strength of the conmmact 5
pyuivalent to tensile strength. Thus tensile strength (ar, in kN ¢m™) can be calcalated
from the equation

oy = 2Ef=DTH

where F ig the force required to cause crushing (in kN), D is diameter of the cotnpact (in
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ciny and H i3 thickness of the compact {in cm). For example, a compact of diameter 6.7
cen and thickness 0.4 cm having a hardness of 20 SCU {equivaient to a force of 0.13% kN)
has a calenlated tonsile strength of 0,316 kN em®.

J6073]  The relationship between tonsile strength and solid fraction is next established
for the starch sample. This can be dons by plotting data for tensile sirength and sold
faction on a graph (salid fraction tends lo ingrease with increasing compression foree
during prepatation of the compact) or by performing a regression analysis. From that
relationship, tensile strength at a standardized value of solid Graction can be estimated.
The siandardized value selecied is one that i8 representative of the sclid fraction of &
desired sustained-release tablet, g, 0.8

in074)  Where the material of the compact is pregelatinized starch, il has been found
ihat tonsife strength as delermined in a simple test s described immediately ahove is
surprisingly close (o a “true™ tensile strength measurement as determined by the ivigxial
tensile strength test method previously described, which in turn is essentially similar to
methods known in the art such as that disclosed by Hiestand & Smith ({984}, op. cir,
[0875] It has zlso been found that & longer dwell time {e.g., 90 seconds) in the test
method of the presenl invention gives a better correlation with triaxial tensile strength
than a very short dwell time (e.g, 4 seconds). See Example 1 below and Figs 1 and 2.
[0076]  An cspecially preferred starch has u tensile strength of ot least about 9173 kKN
ctm”, even more preferably st least sbout £,2 kN em’™, at a solid fraction representative of
a desired suslained-release tablet.

[0077]  Even among commercially available pregelatinized starches, the preferred
type ul starch for use in a composition of the present embodiment, considerable variation
exists 1 tensile strenpth. Pregelatinized starches not meeting the tensile strength criterion
esiablished herein are not readily identified without testing, for example by a method as
diselosed above, Such pregelatinized starches are generally unsuifable for commercial-
scale manufacture of a sustained-reledse mattix tablet formulstion of pramipexole,
because of a probiem as set forth immediately below.

[0078]  An uncoated tablet, or atablet core prioy to coating, comprising starch and a
hydrophific polymer acting s a mairix for a water-soluble drug or prodimg requires to
have a certain minimum hardness in erder to be abls 1o rosist breakage and/or atirition
due to mechanical stresses imposed during a high-speed tableting operation {including all
steps up to and including filling of the tablets into containers), The minimum acceptable

14
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hardness will depend on a pumber of factors, inclading the severity of tie mechanical
stresses, but is typically at least about 20 SCU, preferably at least about 22 SCU, more
preferably at least about 24 SCU (abowt 17 kp).

[0079]  Harduess can be increased by increasing the compression force applied by the
tablet press, but onty up 1o a cerlain level. At least in the case oftableis as described
herein, above a cerlain compression force, further increases in compression force give
little or no furlher increase in lablet hardness. There is, in other words, a maxinmum
hardness achievable by compression of a particular starch/hydrophilic polymer/active
agent composition. A starch providing a maxiraum hardness inadequate to withstand the
mechanical stresses of a high-speed tableting operation is unsuitable for the present
purpose. As shown in Fig. 3, certain pregelatinized atavches have been found to provide a
maximum hardness of 20 SCU or less; these are now identified as starches having low
tensile strength (0.1 kN cm™ or less according to the test method of the invention utilizing
a dwell tine of 90 seconds).

[0080]  Ewven if 2 maxinmm hardness of at least about 20 3CU is achievable, with a
starch of low tensile strength it may be achievable only by use of exiremely high
compression forces. A requirement for such forces reduces speed and efficiency and
increases cost of a tableling operation and is undesirable for these reasons.

[00%1] Where lableis are to be subjected to an additional process step after
compression, in parlicular a coaiing step, exposure to mechanical stresses is greatly
ersased. According 1o a preferred embodiment, therefore, the sustained-release tablet of
the invention further comprises a coating,.

[G082) Particulatly for a highly water-soluble salt such as pramipexoic
dihydrochloride, a hydrophilic polymer matrix is often inadequate to provide sustained
release of sufficiently long duration to permit once daily administration. It is belicved
that such a galt is readily leached out of the hydrophilic mstrix when cantacled by an
aqueous medium such as gastrointestinal fluid. It is therefore desirable to further slow the
process of drug release by providing a release-controlling coating around the {ablel, Such
a coating typically comprises a hydrophobic or watcr-insoluble polymer component such
as ethylcellulose together with a hydrophilic or water-soluble pore-forming compunent
such as HPMEC,

JO0G83] Where a stavch is used having a tensile strength of at least about .15 kN e,
preferably at least about 0.175 kN cin®, more preforably at least about 0.2 kN o, at a
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solid fraction representalive of the tablet (e g., about 0.75 to about 0.83), the composition
is found to be especially suiled to a high-speed tableting operation that includes a step of
coating ihe lablcl with a release-controlling Tayer.

{0084] Alternatives to ethylcellulose and HPMC as components of a release coaling
layer include other cellulosic polymers (e.g., methylcellulose, hydroxypropyleellulose,
hydroxyethyleellulose, carboxymethylcellulose sudivm, cellulose esters such as cellulose
acetate, efe.}, polyvinyl acetate, polyviny! pyrrelidone, polyrners and copelymers of
acrylic acid and methacrylic acid and esters thereof, polyethylene glycol, carragesnan and
other gums, aad the like.,

|00RS| A release-conirolling layer, if present, typically constilules about 195 to about
15%, preferably about 2.5% to about 10%, by weight of the tablet as a4 whole, The
hydrophebic or water-insoluble cornponent, preferably comprising ethylcellulose,
typically constitules about 1% o about 10%, preferably about 2% to about 7%, by weight
of the tablet as a whole, The pore-forming component, preferably comprising HPMC, s
typically present in an amount of about 5% to about 30%, preferably about 10% to about
4%, Try weight of the water-insoluble or hydrophobic component.

[0D86] The coating, if present, can optionally contain additional pharmaceutically
acceptable excipients such as plasticizers, dyes, etc.

[0087] Hlustiratively, a release—contreliing layer m an amount of about 2.5% to about
5% by wolght of the fablet core {i.e., the lablet weight excluding the coaling) comprises
an ethylecllutosc-based material {2.g., Surclease® of Colorcon) and an HPMC-based
pore-forming material {e.z., Opadry® of Colercon) in a weight ratic of abont 3:1 to about
4:1.

10085] A release-controlling layer or coating should be applied at as uniform a
thickness as possible to provide aptimum control of release rate of the pramipexole,
[0082] Alernatively or in addition, the sustained-release tablet of the inveniion
comprises a nonfunctional coating. A nonfunctional coating can comprise a polymer
component, for example HPMC, optionally with other ingredients, for example one or
more plasticizers, colorants, efc. The term “nonfunctional” in the presetl cotilext means
having substantially no effect on releasc propertics of the tablet, and should not be read to
imply that the coating serves no useful purpose. For example, such a coating can impart 2
disiinclive appearance to the tablet, provide protection againsi attrition during packaging

and fransportalion, improve sase of swallowing, and/or bave other benefits, A
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nonfuncticnal coating should be applied in an amount sufficient to provide complele
coverage of the tablet. Typically an amount of about 1% to about 10%, more typically an
amount af ahout 2.5% o about 5%, by weight of the fablet a8 a wholg, will be found
suitable.

[0090] Uncoated tablets and cores of coated tablets of the present embodiment can
oplionally contain one or more pharmaceutically acceptable excipicrts in addition io the
starch and hydrophilic polymer components deseribed above, Such excipients include
wilhiont ltufeation glidants and lubricants. Other convsntions] excipients kuown in the art
can also be included. |

[G091) A glidand can be used to improve powder flow properties priot to and during
tableting and to teduce caking. Suitable glidants include colloidal silicon dioxide,
magnesimn trisilicate, powdered celinlose, siarch, tale, tribasic caleium phosphate and the
like. It one embodiment, eolloidal silicon dioxide is included az a glidant in an amount
up to abeout 2%, preferably about 0.2% to abowt 0.6%, by weight of the tablet. h
[0092] A Tubricant can be used to enhance release of a tablet fhem apparatus on which

it ig formed, [or example by preventing adherence to the face of an upper punch

{(“picking™} or lower punch {“sticking™). Suitable ubricants melude magnesium stearate,

caloium sizarate, canols odl, glyceryl palmitostearate, hydrogenated vegetable oil,

magnesium oxide, mineral oil, poloxamer, polyethylene glycol, polyviny] alcohol, sodium

bemzoate, sodium lauryl sulfate, sodiumn stearyl (umarate, steadic acid, tale, kydrogenated

vegetable ¢il, zing stearate and the like, In ong cmboedinent, magnasinm stearate is

included as a lubricant in an amount of about 0,1% fo about 1,.5%, preferably about 0.3%

10 about 1%, by weight of the tablet.

(0093]  ‘Tablets can be of any suitable sizc and shape, for example round, oval,

polygonal or pifiow-shaped, and opticnally bear nonfunctional surface markings, k
Eapecially in the case of coated tablets they are preferably designed 1o be swallowed

whole and are therefore typically not provided with 4 breaking score. Dosage urit

corapositions of the invention can be packaged in a container, accompanied by a package

insert providing pertinent information such as, for example, dosage and administrabon

informetion, contraindications, precsutions, drag interaciions and adverse reactions,

10094) There is also provided a method of treatment of & subject having a condition or

disorder for which a dopamine D, receptor agonist is indicated, the method comprising

orally administering 1o the subject, nol more than once daily, an orally deliverable
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pharmacentical compesition comprising a therapeutically effective amount of
pramipexole or a pharmaceutically acceptable salt thereof and at least one
pharmaceutically acceptable excipient, said composition exhibiting at least one of:

(@) an fn vitro release profile wherein no more than about 20% of'the pramipexoie
is dissolved within 2 hours after placement of the composilion it 2 standard
dizsolutian test as defined licrein; and

(b} an fn vivo pramipexole absorption profile following single dose adminisiration
i healthy adolt homans whergin the time fo reach 2. mean of 20% abzorption
16 greater than about 2 hours andfor the time 10 reach a mmean of 40%
absorption is greater than about 4 hours.

[0g0s| The method i3 particutarly useful where the condition or disorder is
Purkinson’s discase or a complication associaled therewith,

[0096] Suitable daily dosage amounts of pramipexole include 0,375, 0.3, 0.75, 1.0,
1.5, 3.0 and 4.5 g, expressed as pramipexole dihydrochloride monohydrate.

EXAMPLES

Fxamiplie 1
[0097] Pramipexole dihydrochloride sustained-release lablets were prepared having

the compogilions shewn in Table 1.

Table 1. Compasition of pramipexole dikydrochloride tablets of Example 1

} Ingredieng Amount {m
pramupexole dihydrochloride [0.3751 075 | 1.5 | 3.0 | 45 |0.375[0.375] 45
monahydrate
 HPMC type 2208, 4000 mPa s | 140.01 1400 140,01 140.0 ) 140.0| 70.0 [ 157.5| 157.5
| pregelatinized starch 200.5|206.1 2054 | 2039120241015 189.0]184.9
| colloidal silicon dioxide 1.4 1.4 1.4 14 14 1.4 1.4 1.4
Lrpagnesium stearate 15 1175 (175 L1 L i7s p 17s 1 175 | 1.75
total 350 | 350 | 356 | 350 [ 350 [ 175 | 350 [ 350

[0038]  Allingredients exoept the ubricant (magnesium stearate) were screened to
remove lwmps and were blended thoroughly in a low-shear mixer operating at 24 rpm for
10-30 minutes. The fubricant was then screened into the mixer and the materials were
blended for a further 2-5 minutes. The resulting lubricated mixture was compressed mio
350 mg piliow-shaped tablets using a Kilian S100 tableting machine.

ixample

[0099]  Coated sustaincd-release tablets of pramipexole dihydrochloride were

1%
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prepared having the composition shown in Table 2.

Table 2. Composition of coated tablets of Example 2

Ingredient Amouni (mg) |
pramipezole dihydrochloride monohydrats 4.375
HPMC type 2208, 4000 mPa s 148.0
ptegelatinized starch 2065
eolloidal silicon dioxide 1.4
magnesiun stcarate 1,75

{otal core 350
ethylecliulose-bascd conting material {Surcleage® 7.88
HPMC-bascd coating material (QOpadry®) _ 2.63

total coating 10.5

[0100]  Tablet cores were prepared exactly s in Example 1. A coating solution was
prepared as follows. Opadry® HPMC-based material in an amnount of 6.004 g was addeg
to 106,682 2 water and mixed for 43 minotes to provide an HPMC mixture. Next, 72.045
¢ Swiclease® ethylocliulose-based muterial was added to the HPMC mixture and mixed
Tor an agditional 30 mimstes 1o provide 2 coating solution,

[0101]  The coaling solution was applied to the tablet cores in an amount providing a
3% weight gain. The resulting conted iablets were cured using a 12 inch (about 30 cm}
WVeetor LCDS or 24 inch {about 60 cm) Thomas Accela-Coala coating pan for about 13
minites il & bed lentperaturs of at least about 70°C. Afier viring, temperalure was

ramped down over a period of about 8 minutes to an exhaust temperature of aboul 45°C,

Example 3
0102  Coated sustaincd-Telease iablets of pramipexole dihydrochloride were

prepared having the composition shown in Table 3,

Table 3. Composition of coated tahlets of Example 3

Ingredient Amennt (mg)

| pramipexole dihydrochloride monohydrate 8375 |
HPMC type 2208, 4000 mPa 5 140.0
prepelatinized starch — 206.5
colloidal silicon dipxide L 1.4
magnesiumn stearite o 1,75
total core 350
cthylcellulose-based coating material (Surslease®} 8.4
HPMC-based coating material (Opadry®) 2.1 i
1otal coating 10.5

1%
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[0103]  Tablet cores were prepared exactly as m Exdmple 1. A coatotg solution was
prepared ag follows. Opadry® HPMC-based materiaf in an amount of 4.801 g was added
to 103041 g water and mixed for 45 minutes to provide an HPMC mixture. Nead, 76,319
g Surelease® ethylcelhiiose-baged material was added to the HPMC nuxlure and mixed 4
for an additional 3¢ minutes to provide a coating solution.
j0td]  Coating to a 3% weight gain and curing uf the coated tablets were performed
cxactly as in Exdoiple 2.
Example 4
10105]  Costed sustamned-release lablets of pramipexole difrydrochloride were
prepared having the composition shown in Table 4.
Table 4. Composition of coated tablets of Example 4
Ingredient Amount (mg) |
pramipexcle dihydrochloride monohydrate 0.375
HPMC tvpe 2208, 4000 mPa s 140.0
progelatinized starch 206.5
colloidal silicon dioxide 1.4 ¥
magnesium stearate 1.75
total core 350
ethyleellnlose-based coating material (Surclease®) 13,13
HPMC-based coaling materfal (Opadry®) 4.38
iotal coating 17.5
IH06]  Tablet cores wers prepared exactly as in Example 1. A coating solution was
prepared as fllows. Opadry® HPMC-based material in ap amount of 10.003 g was
added to 177.737 g water and mixed for 45 minutes to provide an HPMC mixture, Nexd,
120,07 g Succlease® athyleellulose-based malcrial was added to ihe HPMC mixtyre and
mixed for an additional 30 minutes ta provide a coaling sohution,
10107]  Coating to a 3% weight gain and curing of the coated tablets were performed
cxacily as in Examplie 2. Adler this first curing slep, coating was repeated to provide a i

inta) tablet weight gain of aboyt 5%, followed by curing for about 15 minules at 4 bed
temperaiure of at least about 70°C. After curing, temprerature Was ramped down pver 4
period of aboul § minues to an exhaust temperature of abowt 43°C.

Example 5

[0108]  Coated sustsined-releasc tablets of pramipexole dihivdrochloride were

prepared having the composition shown in Table 3.
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Tahle 5. Composition of coated tablets of Example 5

Ingredient Amount (mg}
pramipexole dihydrochloride monolydrale 0375
HPMC type 2208, 4000 mPa s 1404
pregelatinized starch 2065 |
colloidal silicon digxide 1.4
Tiagnesiun stearats 1.75

ictal core 350
ethylcellulose-baged coating material {Surelsasze®) 14.0
HPMC-basced coating material {Opadey®) 3.5

total chating 17.5

[0109]  Tablet cores were prepared exactly a5 in Hxample 1. A coating sclution was
prepared as [ollows. Opadry® HPMC-bazed material in an amowt§ of 8,002 g was added
1o 171,735 g water and mixed for 43 minutes to provide an HPMC mixture. Next,
128.032 ¢ Surclease® ethyleellulose-based material was added to the HPMO mixture and

mixed for an additional 30 minutes to provide & coating solution.

[0150] Coating te a 5% total weighl gain and curing of the coated tablets were

performed exacily as in Exampla 2.

011} Dissolution profiles of the pramipexole dibydrochloride tablets of vach of

Fixamples 1, 2 and § were evaluated in a standard in vifro USP dissolution assay under the

following conditions. USP apparatus | was used to stir a dissolution medium (200 mal of

0.05M phosphate buifer at & pH of 6.8) at a spindle rotation speed of 100 rpm and a

tempetrature of 37°C.

[#6112]  Data are shown in Fig, 1. The uncoated tablet of Example 1 and the tablot of

Example 2 having a 3% coating comprising 25% pore-former exhibited very similar

overall dissolution profiles. On close nspection, however, it will be noticed that the

uncoated lablet of Example 1 showed faster initial dissolution, such that at 1 hour and 2

Tiour sampling tinses the percent dissplved was greater, than in the case of the coated

tablet of Example 2. For example, at 1 hour, the coated tablet of Example 2 showed only

11% dissolution, whils the uncoated tablet of Example T showed [5% disselution.

Similarly, at 2 hours, the coated tablet of Fxample 2 showed no more than 20%

dissolution, whils the uncoated tablet of Examiple 1 showed 24% dissolution,
{0113)  Dissolution of the tablet of Example 5 having a 5% coating comprising 20%
pore-former exhibited a dissolution profile much glower than either the tablet of Example
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1 or the tablet of Exanple 2.

Example 7

[0114] An iz vive sludy was condueted i healthy buman voiunieers to assesy
bicavailability of pramipexole formulated as the sustained-release or extended-release
{XR} tablets of Examples 1, 2 and 3 by comparison with a reference treatment with
immediate-Telease (IR) pramipexole dilpydrochloride tablets, and to evaluate safety of
pramipexols when its absorption profile is altered as in these extended-release tablets.

Method
[015] The study followed an open-label, 4-way, randomized crossover design and
was conducted in healthy male and female subjects ranging from 1% 10 55 years of age.
The subjects received each of the four treatments during the course of the study, which
was conducted at a single center, A total of 12 subjects were enrolled. The subjects were b
fasted avernight and then given a 0.375 mg oral dose of pramipezole dihydrochloride
monohydrate. In the case of the IR formulation, which was provided as Mirapex®
tablets, three cqually divided doses of 0,125 myg each were given at &-hour intervals,
beginaing in the morting, It the case of the XR formulations of Exanuples 1, 2 and 5, a
single 0.375 mg tablel was given in the morning. Serial blood samples were taken over a
43-hour period for PK assessment. Adverse events were recorded duting the same 48-
hour perind.
[0116]  Plasma pramipexcle concentrations were quantitated by an HPLC-MS/ME
miethod, validated over the assay range 0.05-15 ng/ml. All raus met biganalytical
acceptance eriteria for calibration standards and quality contrel. Samples were not
ditated prior to analysis 28 all sample concetitrations were within the limits of A
quantitation.
[17) PY parameters for premmipexole were estimated by non-compartmenptal
methods, using the nonlinear rogression program Kinetica of Innaphase. Individual
plasma goncentration data and the actual time-points of blood sampling from each subject
were used in the analysis. Plasma concentrations below the lower limit of quantitation at
catly time-points wers sef to zero, whereas thase in the terminal phase were cxcluded
from lhe analysis. '
[0118]  Jn vivo pramipexole absorption data were derived by a deconvalution rotisne
gmploying the Kinetica program. To perform this analysis, a fit of the pramipexole data
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from the reference treatrent was first made 1o a one-compartment open PK disposition

model with first order absorption. Based on this fit, plasma pramipexcle concentrations

were sitnulated for a 0,375 mg intravenous belus dose of pramipexole. These simulated

pramipexole concentrations were used b the deconvolution routine.

10119]

examined by evaluating a linear relationship of in vivo absorption as a function of i vitre

dissolution.
1120]

dosing was performed by interpolation of hourly concentrations from individual subjects’

In vitvo/in vivo correlations for each of the pramipexole XR formulations were

Prediction of mean steady-state concentrations arising from repeated daily

observed concentration/time dala and then by the principle Df&'upell‘pﬂﬁitinn, estimating

the cancentruntions during the 6th day of dosing, Estimates ol half-life obtained from this

stwily, which were comsistent with values reported provieusly, indicate that steady state

would be achieved by the 4th day. The sicady-state parameters Toue, Coe, Cmin, AU,

Covp (Caloulated as AUC 4') and FR (flucluation ratip, caleulated as (CrpeCrinHCayy)

were also catimated duving this exercise.

Resuiis
{1121} Ofihe 12 subjects enrolled, 14 completed the study. Two subjects werc
dropped prior to receiving the reference treatment, therefore their data were not included
in the PK analysis.
01227 Mean plasma pramipexole concentrations over the 48-hour assessment perind
are shown it Fig, 2. PK estimates derived from the individual subject data are provided
in Table 6.
Table 6. PK parameters (mean + standard deviation)
IR tahlet XR tahlets
| t
arameter (Mirapex®) Exampie 1 Example 2 HEeampie 8
AUC,. ., (ng.h/ml) 9.93 +3.05 9.05+324 | 9.66+29] 891:x4.15 |
AUChas (ngh/mD) | 8.60:2.63 | 7.76::2.83 | 7.60£2.00 | 7.07:42.77 |
Cnge (gm0 ) 0.433 £ 0.083 * | 0.332 £ 6.076 | 0.252 £ 0.069 | 0.242 & 0.O62
T jeax (1) 15034 * 6.2 + 2.0 12.0 + 5.3 15.6 5 6.2
Ty () [ 91z26 11441 19223 | 12160

* regched after third 0,123 mg tablet

[0123]

Mean cumulative absorption data {up to 24 hours) for the XR tablets are

shown in Table 7, together with comesponding in vitre dissolution data from Examiple 6.

S
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Tae 7. I vitro dissolution and fiz vive absorption data for XR tablets

Fime | Example1 Example2 | Example$
{h) % diss. | % abs. | % diss. | % abs, | % diss. | %b abs.
(in pitra} | (in vive) | (in vitra) | fin viva) | {in vitra) | {0 vive)
0 0 0.0 {0 0.0 0 1.0
1 15 10.6 11 33 2 0.0
| 2 24 21.1 20 13,2 7 0.5
4 36 432 34 30.0 20 15.0
O 47 52.3 46 394 31 239
B 55 57.8 35 45.6 41 20.6
| 12 &9 65.6 it 57.1 36 41.6
16 79 75.5 80 67.4 £9 311
24 ) 83.6 a2 £3.2 83 64 8

10124]  fn vitrodin vivo correlation plots derived from the data of Table 7 ure shown in
Figs. 35 for the XR tablets of Examples 1, 2 and 5 respectively,
[0125] Estimated PK paramelers calculated ftom predicted steady-gtate

concentratipns are given in Table 8.

Table 8, Estimuted steady-state PK parameters (meap 3 standard deviation}

IR tablet XR tablets
Parameter iMirapex®) | Exsmple 1 | Example 2 | Example 5
| Ty (B} 54319 | 56+13 | 80x28
| Cex (ng/mly 053+0.13 (0492015 | 048074 [0.41£0.14
| Copia (n2/mi) 020074 J022£012]027+0.1110.25£0.15
C,... (ng/ml} 040013 0362014 | 038+0.12 [0.3420.15
AUCy. (nghymD) | 9.63+312 [866+329 900292 [8.06+352
FR - o66+022 [0872031]061+0.18] 0.62+0.45

The sulyjects dropped fromu the siudy experienced a non-serious adverse gvent,

orthostalic iypotension. Both subjects were receiving treatment with the XR tablel of
Example 1 when this adverse event occurred.

191271 Noe serons adverse pvents were reported in the study. The most frequently
reported cvent was oythostatic hypotension, all but two of which were considered
transient in nature. The numbers of individual non-serious adverse cvenis reported for

gach treatment are given in Table 9.
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Table 9. Numbers of non-serious adverse evenis reported

IR tablet XR tablets
{(Mirapex®) | Example 1 | Example 2 | Example 5
No. of subjects 11} 12 11 10
All events g 17 b 5
Orthostatic hypotension 1 5 2 1
Discussion

[0128]  The mean plasma pramipexole coneentration profile shown in Fig. 2 clearly
shows the tablets of Examples 1, 2 and 5 effectively extended the release of pramipexoie
telative to the IR tablet. The XR tablets of Examples 1 and 2 exiibit a delay of
approximately 7 hour in onset of absorption, whereas quantifialile levels of pramipexole
were not observed unti! aboul 3 hours after administration of the XR tablet of Example 5.
[012%] The detived PR parameters given in Tahle &, in particular the Guy and Trpe
data, indicata that of the XR tablets, the tablet of Example 1 exhibited the fastest and the
tablet of Example 5 the slowest absorption, the tablet of Example 2 being intermediate in
this regard.

[#130]  The relatively high incidence of non-serious adverse events assaciated with
the tablet of Example | suggests that the relatively rapid release of pramiipexole from this
fornmilation, Jeading to a relatively high Cya, is detrimental to the safety profile of such a
formulation. On the other hand, the tablets of Txamples 2 and 3 exhibit a safety profile
that iz at least as favorable ag the IR tablet administered three times daily. As shown in
Tahle 8, the predicted fluctuation ratio was aisc greatest for the tabiet of Example 1.
[in31] As shown in Figs. 3-5, a strong in vifre/in vive correlation was cstablished
within each frmudation. Surprisingly, however, the in vitro dissolution data did not
clearly distinguish the uncosted tublet of Exampie 1 from the coated tablet of Example 2,

cxcept, As pointed ont above, at the carliest sampling times.
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WHAT IS CLAIMED 15:
I, Anorally deliverable pharmaceutical composition compriging a therapeutically

effective amomt of pramipexole or a phanmacentically acceptable salt thereof and at
least one pharmacentically acceptable excipient, said composition exhibiting at least
one of (a} an {n vitro release profile wherein on average no more than about 20% of
the pramiperole is dissolved within 2 hours after placement of the composition i a
standard dissolution test; and (b} an iz wivo pramipexole absorption profile
follgwing single dose oral administration te healthy adnlt Immhans whetein the time
to reach a mean of 20% absorption is greater than about 2 hours and/or the time 1o
reach a mean of 40% absorption is greater than about 4 hours,

The coniposition of Claim 1 that exhibits an in vitre release protile wherein on
average no more than about 20% of the pramipexale is dissolved within 2 hours
after placement of the composition in a standard dissolution test conducied
according to USF 24 vsing Apparatus 1 with a spindle retation speed of 100 rpm
and a dissolution medivm of 0.05M phosphate buffer, pH 6.8, at 37°C, or a test

substantially equivalent thereto.

The composition of Claim 2 wherein no mere than about 12% of the pramipexole

disgolves within 1 hour in said test.

The composition of efther of Claims 2 ar 3 wherein time to reach 50% dissolution is
al least about 4 hours, preferably at least about 6 hours, more preferably at least
about § howurs, and most preferably at least about 12 hours.

The composition of Claim 1 that exhibits an in vive pramipexocle absorplion profile
follywing smgle dose oral adminisiration to healthy adult butnans wherein the time
io reach a mean of 20% absorption is greater than about 2 hours and/of the time to
reach a mean of 44% absorption 1s greater than about 4 hours,

The composition of Claim 5 wherein the time to reach a mean of 40% absorption is

at igast abouni 5 hours, preferably af feast about 6 hours.

The composition of any ofthe preceding claims that, when administered once daily,
exhibits a bioavailability substantially equivalent to an equal daily dose of an
immediate-Telease pramipexole dihydrochloride reference formulation, administered

threp times & day.
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0.

11

12,

13

14,

15.

16,

17.

12,

The compasition of any of the preceding claims that, following single dose
administration 0 0.375 mg, expressed as pramipexale difiydrochloride monohydrate
squivalent, exhibits a maximum plasma concentration (Coyy) of pramipexole that is
not grealer than about 0,3 ng/ol

The composition of any of the preceding claims that exhibits a time to reach
maximwn plasma concentration (Tpa,) of pramipexele that is at least about & hours,

preferably at least about B hours, following administration of the composition.

The composition of any of the preceding claims that exhibits a pharmacokinetic
profile consistent with steady-state plasma concentrations having a floctuation ratio
that is not substantially greater than that of an equal daily dose of an immediate-
releass pramipexole dihydrochloride reference formulation, administered three

times a day.

The composition of Claim 1 that comprises release-modifying means cifective to
provide said /n vizre release profile andfor said in wive pranvpexole absarption

prolile.

The composition of Claim 11 wherein said release-modifying means is selecled
frorm the group consisting of & polymer matrix wherein the pramipexole is

dispersed; a release-controlling Jayer or coating; and an psmotic pump.

The composition of any of the preceding claims wherein the pranyipesole is it &
form of 4 pharmaceutically acceptable salt thereof having moderate to high

solubility in water,
The coimpesition of Claim 13 wherein sajd salt is pramipexole dihydrechloride.

The composition of any ol the preceding claims that is in the form of discrete

dosage units.

The composition of Claim 15 wherein the amennd of pramipexole in each dosage
unit is sufficient to provide a daily dose in one to a small plurality of dosage units

admimistered at pne time,

The compasition of Clain 16 wherein a full daily dose is contained in a single

dosage unit,

The compusition of Claim 16 that comprises about 0.1 to about 10 mg, preferably
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19,

20,

about 8.2 to gbaut 6 mg, and more preferably about 0.3 to about 5 mg, pramipexole.

expressed as pramipexole dihydrochloride monohydrate equivalent, per dosage unit.

A method of trealment of a subject having a condition or diserder for which a
dopanine receptor agonist is indicated, the method comprising orally administering
to the subject, not thore than onge daily, the composition of any of the preceding
claums.

The method of Claim 19 wherein the condition or disorder 15 Parkingon's disease or

a complication associated therewith,
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FURTHER INFORMATION CONTINUED FROM  PCTASAS 21(

Continuation of Box J.1

Although claims 19 and 20 are directed to a method of {reatment of the
human/antmal tody, the search has been carried out and pased on the
alleged effects of the compeund/composition.

Lontinuakion of Box 1.1

Claims Mos.: 19,20

kuie 39.1{iv} PCT - Method for treatment of the human gr arnimal body by
tharapy

Continuation of fox 1.2
Claims Nos.: 1-20 partially

Pregsent claims 1-20 relate to a sustatineg-release formulation of
pramipexole defined by reference to desirable characteristics or
properties thereof exbressed in terms of paramsters, namely: 17 a
particular 4n vitro release profile; and/or ii) a particular in vive
absarption profile. The ¢laims cover a1l formulattons exhibiting these
characteristics or properties, whereas the application provides support
within the meaning of Article & PCT and/or disclosure within the meaning
of Article 5 PLY for only a very limited number of such pharmaceltical
compositions, In the present case, the area covered by the claims is
broader than justified by the extent of the disclosure. As a consequence,
the claims so lack support, and the application so lacks disclosure, Lhat
a meaningtul search aver the whole af the ¢laimed scope 15 impossible.

in particular, the use of the parameter "in vifro relesase profile” {(claim
21 in the present context is considered to lead to 2 Jack of clarity
within the meaning of Articie & PCT. It is impossible to compare the
parameter the applicant has chosen to employ with what is set out 1p the
prior art. This applies also particularly to claims 7 and 10, wherein ihe
supject-mattar for which protection is sought is defined 1n terms of
comparisan varsus & “reference formulation™ of unknown characteristics.
The Tack of glarity 1s such as to repder & meaningful complete search
impessible.

Moreover, 1ndependent of the abnve reasoning, the claims also attempt to
define the pharmaceutical formuiation by reference 1o a result to be
achieved (a particular rejease profile and/or & particular abserption
profile), this leading to lack of clarity of the claims. Again, this lack
of orarity in the present case 35 such as to render & meaningful search
pver the whale of the ¢laimed scope impossible.

Consequently, the search has been restricted to those parts of the claims
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FURTHER INFORMATION CONTINUED FROM  PCTASA' 210

which appear to be clear, supported and disclosed, namely these parts
retating to the sustained-release formulations of pramipexole as
disciesed in the description in connection with the specific embadiments
described in the examples, i.e. coated matrix tablets wherein the matrix
is based on a combination of pregelatinized starch and HFMC,

The applicant”s attention is drawn to the fact that claims, ar paris of
claims, relating to inventions in respect of which ne intarnational
search report has been established need not be the subject of an
International preliminary sxamination (Rule 66, 1{e) PLT). The applicant
i5 advised that the EFQ policy when acting as an International
Preliminary Examining Authority 15 normally nok to carry out a
praifminary examination on matier which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter 1I precedure.
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Industria y Comercio

SUPERINTENDENGIA

2020
Bogota, D.C.,
Dactor: OficiaN%: 7349
Emilio Ferrero
Apoderado
ASUNTCO: Radicacion PCT N®  07-11565
Tramite 011
Evento 379
Actuacion 440
Folios 012

Con fundamento en lo previsto por el articulo 43 de la Decision 486 de la Comision de
la Comunidad Andina, se fe comunica que fa oposicidn presemtada por la doctora
Eliana lsaura Moreno Bohorquez, en su calidad de apoderada de Gynopham S.A,,
relne los requisitos formales exigidos por la ey al momento de su presentacion.

En cumplimiento de lo dispuesto en la citada norma, se le concede el término de
sesenta (G0} dias habiles siguientes a la fecha de notificacion del presente oficio, pata
que haga vafer sus argumentaciones y présente pruebas.

Noiifiquese ¢l presente oficic conforme a lo dispuesto en el numeral 5.2, iiteral &}, del
capiluio quinto gei titulo prfmem?e‘fa Circular Unica N° 10 de 2001,

y

ALIX CARMENZA CESPEDES DE VERGEL
Jefe de lg Diviglon de Nuevas Creaciones.

DA G o

El anterior oficio fue notificado por fijacion en lista de fecha,
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