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Act. 420 UP0S0BSLR\TEFl  00 
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OPOSICIONA: 

W Paletile de Invenclon. U Marta Colecilva. 
0 Patenle de Modeio d9 USad 0 Marta do Ceitlikaclon, 
o 

Dlseflo ndu!xlaI. 0 Lonna Corntrclal, 
0 Esparta de Trazado para Ccuflos IlegraDs. 
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 07-41565 / 

Solitharte: BOEHEINGER INCELHFThI WI’ERNATIONAI GMBH 

SO1JCITUD 
puBucmA Apodetado: EMLLIO FERI1ERO 

Titto W la noeva creacion 0 derionilnacion del sigro: "FORMULACIONES EN 
coMflIfWOS tiE JfflERAC!ON £xrrrqoIas QUECONT1EN PR4MIPEXOLO UIWA ML .AncMJIJtA-- 
MENTEACEPTABLE Y4 flMIj, ,nILnfiJ rAjA L) yADRILAt! T SJ IJO 

0 OPOSJCION PRESENTADA FOR:  

Nombre: GYNOPHARM S.A / IDEIITIFICAcION 
SOLICITANTE Direccion CALLE 80 No. 78B -201 El ER cc. WE 

Nadonalklad 0 Oomkiho: COLOMBIA 
C.E. U 0 

Lugar Constitution: BARRANQUILLA 

Coal 
Te100110: (571)3719900FaX: (571)3730818 

Warned 802006279-4 
E-mail: 

Nomlxe: ELIANA ISAURA MORENO 
IDENTIFICAcION 

BOHORQIiEZ CC, MT 
REPRESENTANTE Direction: CARRERA 13 No. 119-95 

U Li OAPODERADO OF 104 CE. otro 

TelGiono: (571)2131213 Fax: (571)6121979 cual  
E-mail: negocksoptimum-to.com 

Nilmero 51.975.664 TP.jZ3 

fiFUNDAMENTOS DE LAOPOSICION: 
4rt14, 16, rS,28 yJO&la DecisMn 496 do ’ CAN 

Causal: No cumple con !os nloIItos ds patontabilidad. 

Signal oposdor: 
Justification:  
La overeat saikftud no cirntok can los rowªjtos do o.Iosbbilidrn).trade one lo rove-
tado, Va SC cncontrab an el estado do Is tecniea o es posible derivarto do to misma tat 

y 

come so demostnrª on ci capituslo "Fusndama.to de Hechos". 

201 



S Conwobante de pagoNo.  Focha 
In I 

' ANEXOS 

B Coniprobanlo de page do Ia taa. 
W Podoros, i Iuao ol caso. 
D Piuebas do los lupilarnentos do la oposiSn. 
0 Docuinontos quo acredRon el logitlim intores, Si We ol case. 
fl Docurnonto quo acredila la existoncia y reosentaciori legal do las panes, cuando seal 

personas jur{dicas. 

NOMBRE: EUANA ISAURA MORENO BOHORQIJEZ 

FIRMA:____________ 

S C.C.51975.664 TP. 83823 

El 

lrIsLiccio’es pala eldjTMkjnis.jOOM prese’itekrninIarb. verrevetso dU e5b p4iia. 



C’, IiI.ricIlar2iiie1nro, soIdto respentoslIlienle a Use 

Dcspaclio Sc Mn tenor en cLienra in prcscnre cp(}sicioii cicntro Lie’ tr,nire 

,dminisrrativ&, qtie sir sirrc en esta Super]nrcndcncja. 

2. FUNDAMENTOS DE HEel-lOS 

2.[ I_a .<>Iicirud o]jero de In presciaC Inc prescnrada ci h tic febrerc, Lie 

2007, reicindicando prinridad hall la solicirtid 11P20040019248 del 

2004-08;i3 y flue p,bIicada en Colombia, C]i Ia (Jacera dclii Pnpicdad 

I,dcrsrriid N .587 del IN do cner<u (Ic 2008, ru we pi uhJicacjcji 

internacionat correspondc’ 
, Ia W020060 1.5942 del 6/02/2006. 

2.2 I_a sciIicirid colombiana 02.0! L565 oI,jcrti Lie Ia prescilte Llp(lsiciÆn, 

Sc i-rti Crc a I. la iorm ii a c U en iii 
p 

H in id< is (IC I1)CnWZ6n cx rir j ja 

qLIC counprenile pramipexol, o stu Sal farnlacCuLticamcnre accpraldc, en 

Mile Iilarriz qLLC comprentle Al mcnos In pol[mel-n qLie It hincha en 

iiglii L{isrintL) del mimidon pregL’IriIiZLIdO; ell lii ((lie riiarriz 

comprende al menus dos pc)ILmeros LIUC SC hinchiin en ;lgLia digriuitLis 

del almidon prcgclarinizado, yen In clue III melios kino (IC los III menus 

(ILls polimeros Cs un potirnero aniOnico; cm Ia qule Li polinicro anidnict’ 

se .selcccinuia del grumpo dc polimeros del icido acrilico III III nre 

rericLllados, pOUmCrOS del Acido inctacritico, alinatos y 

C;irl)L)xLtnetilcchIIo.sa; cii ii que Cl poiimcro ailiOnico irs In polinicro (101 

I [9. OI�]h’;,  IN ’1 570 HI: H - 

B, 9111 C ,,Lo,,l’i., 



I, d1c, acidu ocrilico opeioniilnhcnre rettctiliido, y on In CJtIC ci coriteiiitic del 

polimel-n dcl Al acrilico opcit,nalmeflre retictilado Cli Il Iflarriz CS 

dcsde api-uxirnadarnenre 0,25% en peso a aproxiinadarnenre 25% en 

peso y prcfci-ihleiiienre Lie aproxirnadarnente 0,5% en peso 

;iprxn:icIaincnte I 5% en peso y preferibletnenre do aprxirnadarnentc 

1% in peso a aproximadamente O% en pcso en ii [(IC a1 mends 1117(3 

eL: Los al menUs dos p0lh1flW05 Co tlfl pohimero si.istnnciahinente netltro 

disrinro dcl ainipdOn pregelarinizado on III title it poliniero 

sostaociainientc lecitro so seieccjoni tic hidroxi1iropilceiLilosa e 

IiiLIrk7xipropiIrneriiceitiIosil y, en La qtic Cl poilmncro scisraiicLtltiicnte 

iietltro es hidroxiprnpiltnetilcetnlosa, 
y 

on It title it contenitI, do 

ilLclroxipropiIniefiIceIt.iInsa on in lnarnz es do aproximilclamenre 10(l 
I pesO it apn)xfnhilciarncnrc 75% It pc-n. pretbrihicrnenrc Je 

I 
iprxirnadiiiiente 25% or peso It oproxittlacamcil b5X7 en pool 

2.3. iii: primei-a insrancia, se tide advei-rir c’ue La 10 so 

I 
reficren ill 050 V nil s)ltl liii eomposiciOn farmacologica 0 a to InØtodo 

do 6tbricac1tn medianre hi etial se obtenga tin prodttcio tangible 

I scglli IIIiegislacinii, decision 486 tIe a (.ioiminici;til Andini tie 

N ic ,n ca  Artfailo 14. Los Parses M �rnI,TOS otorganin Pate n Cs paux las 

I 
ml I LUU�IlS, ,ea rr C/c rn,dc(eto C C/c praeechtruen to f-)", Ill,  I 75 fl ( 

conr(inpiados col par.enra[tles; y. Ardciilo 20.. "Na Scnn pcaenaHes 

ci) las IIº CC/OS terapØu r LCCI5 I) qunrgc ens pam ot rctritlrcieli to hl4 inn no C, 

Wi ran I, as canto Its ri& CdOi de ci cCnós icc) api I CCTCtOS a lot sexes Ii.unia no) Ci a 

I) o I I9)l.CiI�i,,,;1 I04.J1 I57II2I.1I:17. l;ll 07110 1219 79 

li1,r3 



altnitties". Solo scr\ii parenraliles lot prodLleros 0 prOCeLiLlflLCfltUs. "Or 

lo raliro a IILZ de Ia norma, ilielia inateria refercnre a! tiso y It (Lii 

nlerocj() do tratamiento no seria patentable. 

2.4Ahora Well COT, base en el arrictilo 14 tIe Ia Decision 486 tie ILL 

CAN Loipativii lo s ii ie’i re: "Los pa s!s In Lern&ros otorgardn parenL,,s patti 

las inq..i nc:Lon es scan do piodu c to it pro cccl ’n en to, en rodos L,.s ol do la 

C iia s em we quo scan flue tas, teulgan ipqcl LIICOII t! CL) SCOT, -SLLS CePt 

do alit cad on in dis triaL". Act Its ens as las illt ii e iones olj cr0 Lie pare to 

dt7bcn 5cr n(ievLls It
 teller five1 LnVeil!lVO. Bien, iitie Linres do [a fecha do 

pritiritiat] tie esra snijoitod se eilc(lenrrLll, ’U.S sjgtljcnres docLIllIclIros qLle 

afeera Li parentabil dad de Iii ireseilte solicir(id: 

� M. %V07004010997 099? pL blicada d 5 do lebrero de 2004. 

� U)1: W02004010999 poIi cada ci  dc fei,rcro tie 2004. 

25. Atom hkn, Cl d000melIroI 1)1 se rcficic a VIM L:iirn1I(micj611 

Iannaectlricn en &,rrna dc pastilla do dosis or;]’ y de lilIcracioli sosrenida 

4TLC n,Ti)prcj,&ic l)fla siLl SOJilIlIC al )WULI tiC pranitjlcxol, dispers;ido en 

Ll]iiI inarrjz (itLC conIprel)cle tiii POlinlem I, it] rofilo; y, br S L I parre Q  

doeLinlento, 1)2 revela forrntLiacjones Gtrinncetitie;is del ’It,( In  

receptor d0 Ia dopamiia pramipcxol y tllLs lLlrricLllLirlllente LI torniiis Lie 

!’.’ LL14:1 11.LS11): 1  II LI - 1.{?L’6 La L) 79 



Ll(IHC,)C.Lóil  de I,(,eracicri prolongiu.cla adcciiatlas irI la adrniiusrraciai-i 

fr praliliflCXoi CIA ucla d0sis (111(01 ksras do, arlrcrr(},-iLMdec, I)) 

&:n his rciviil(licaciclilcs I a 9, 14 17 v ejenlplos 3 a II y D2 en Ins 

prnitos 005 110053 v 0056 
y 

reiviriciicaciones t3  20 
y 

ejeinplos 1 

revelail forrnulacioiics en rabletas de libmicion SOSFCI1I(I(( L1ILC 

coinpreilde prarnipexol hidroclóricic, en IiiIiI i-narriz epic cnmprcndc at 

III erhis Un po] III tcrc) (pie Sc Iuiich*i CO IgUa di.snnrc, LId r11?dófl 

pregchrinizado ci dial puede 5cr 11PMC V epic co  It] enc k Inn cantidad 

praniipcxol hidrocl6ricio ci cull pucdc set suficienre panl proveer 

ina dosis tljaria (IC adminisrración Ina vCz- CAlrno SC flora, esnis dos 

ailtenoridales revelan previarnenre &lrrnulacioncs en comprirnidos do 

IIIIIIncIon civrendidd Cf (IC C Un pie ndc pra fl pCx( 

farmacØiticarnente aceprahic. cii kenl rnatriz (pie comprende ai nienos 

In poi]metn 9UC SC hinchn en agua distinto 3d ilrniddii ire-

RClatinizado seg(iii In aLlul reivindicado. 

I. 

2.6, Par 3a tnnr(,, CsrC docUmeflr(, ohjci:o Ju oposiriji hi Ii,t (IC liES 

(In&-IEillonro DI y 1)2 Carece cvi(kilrcrncnrc dc N()VE1).AI). 

27. En CiiiISeCIldtlCL(I y do Inticrdo II Iü tI(_�SCF]tC) annerlorilicTiCC, SC JC1IVa 

(Tile hi SolicinEd cokimuijana 0701156 no pucdc pretender In 

Iflflz}af101O par pnrenre (1,3:) Vet qiJe IL> 91J0 prercndc no citnipic Coil 

dos de Inc ties reqilisireis nctCCe oc para III proteccion. 

11 1 I 19425.OIio]o 1114.TeL (571)101111 - ];,.P7Ila 197 
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Senora feIe, 

Di%qSiON DL NUEVAS CREACIONES 

Superintendencia de Industri.a y Coniercio 

D. 

Referenda

  

Expedente No 0701156/ 

Ajunto Oposiciôn a la soljcjtud de patenre de luvencion 

t[tulada "FORMULACIONES EN COMPRIMIDOS 

11Th UBERACION EXTENDIDA QUE CONTIENE 

PRAMIPEXOL 0 UNA SAL 

FARMACEUTtCAMENTE ACEFFABLE DEL. 

MISMO, METODO PARA SI) FABRICACION Y 

SC USO" 

Solidtante BOEHRINGIiR INGELHEIM INTERNATIONAL 

GMJ3H. 

Opositora GYNOPHARM SA. 

Publicada en la Gaceta de la I’ropiedad Industrial 

No 587 del 18 de enero de ZOV 

Yo, ELIANA ThAURA MORENO BOHORQUEZ aboglk& en ejercicin 

itIcxirihcndi L:l10 Iparecc Ed pie Lie u firma, eon rarjeta protesional No, 

]N]19),c,()lki,,lO4;rc1.(5712 B B Ez.(57l)ó B 19?y 



83813 del Consejo Superior Ut la Jnclicatura  on ni condicion Uc 

a pode ra cia de a soc ala U GIWOPHARi’! N.A. con 6n rmacia lolfu Is Iccs 

do In ReptbIka tic Colombia v cic,miciliada on In ciLidad tic Barranquilla, 

Cc,iotiihiaaretininiexirc manifieru &jtie cstando deflrr() dcl rrInino do Icy 

v 

ir orcica exprcsa Ut ni reprcscntacla, prcscnt(i opcisici ii a la coticestón 

�Idol  rcgiLitro de la Pircnrc do I n\eilcl() n titullida ’FORMULACIONES EN 

COMI’RIMIDOS DE LIBERACION EXTENDIDA QUE CONTIENE 

PR&MII’EXOL 0 UNA SAL FARMACEUTICAMENTE 

ACEPTAULE DEL MISMO, METODO FARA SI] FAHRICACJON V 

Sc uso’; CLiVO titular es BOEHRINGER INGELHEIM 

INTERNATIONAL GMBH, y ido a Usrccl dcclii rar Ri ndad a esra 

np(cHn V on L:onsccucflcja negar ci rcgisrro de la 1titcilrc solicitada. 

I. INTERES I’ARA ACTUAR 

Conmorine a lo disj-aicsto on ci IrticIlie 42 do Ia i)ccjsioii 486 dc 

2000 dc Ia CAN, esranclo dentin dcl rrrnino csripiIado por Ia Icy, 

mulLflcsro ci Iczitimc ijitores tic nLIctrii rcprescntada para iponcrsc al 

reg,strci dc Li patcntc tic In referenda, arcndiend() a tItle Li solicittid 

prcrendida no cLililpie coil Ins requisites dispticsro on hi icy CoiflU SC 

anaIizar mis aclelailte y tic 5cr concedida afecraria dirccramcnrc Ia 

i:r,lncrciahjzat:Lnhl Lie aIIzIinos proclucros do mi ropresentada, quo conrpcnon, 

CtTll 1’ 13 N 1I-9oII,i,,a 1114.1I.117]) 00 

F..,piL: 

I,j,i;i 



28 Quc ’or c(nsgu)c,irc, rcpecto a hi eAncitod pretcndiil;i SC rienc 

I it.: 

2.8. . GA}tECE DE NOVEDA1J: Segun Ia decision 486 LIT in 

Coinrinidad Andirm Lie Naciones, Arr[culo 16. "Vna kniencksen so 

con_s derayd lIueea stands no �5 Ia coynprond d a en It es radii do Itt UC Fli (IL. 

tel es tad o do ia tdcn cci cornprcn derci no) III quo us U TOO  a cars aI 

puhlico POT una dc.setpcitht escyLLa 14 aral, unbzaccon, comcrcLaILzaccon I) 

cWdyscy OtTo it rho an es do hi foe ?u ck protionractom do IT sohci ntd do 

pa to ore o, CII 514 Casa, do IT ImOI T�cOfl OCT (Itt. ". A fa tech’ do 

preridad, 11 do ag(lsro Je 2004 ya era ConoCItIo. PUCS L(}Wfl Sc 

dcneoermo efli pal-to dcl mt arircrk,r coilbiocend doclklncnto 01 

CL> ni ’rim kit ,.s (14 J hcr:l cjO n eXrCnL] Id IF P C co rCA 1 (IC 

r?a,n3pe,o], Li 511 sal farinaeØtLriearnenre aceprabic, en tina nitri: 

(tle Cont al flWI1OS kin pohirnero (lIme SC hincha on agtla 

distLilto del Ldlniclon pregelariniza.do, Lilirc Cl CUUI IThaca pn,re(eiOn 

cii IT  capirulo reivindiaurorio. 

2.8.2. GARE1c_E IE TT1G qiO TNDUSJL I  l)ccision 486 

,In Iii CAN con5ara on st.m arriculn 14 In sigtlienre: "Los ,ases 

on lnos a torgaiÆn pa ton los pa Ta kis rts.’enci one.>, stain do pn,Jucto I) 

frroecd lnlL’II to, On to (11)5 los cainpos tIC ILL t�Ctlo ((Igia, S 10511 fATe qIw 50011 

ii ttCtiL_s, ben gall itiuc.  InTentan S earl SI ’cc t I/AlL’S do (rp/c(ucwre otha ciial 

IAN�. I;59S. ,.)na 10a. a.] tSlIi’ Ii 1213- l..,.I5?116 IS 



1.-n preselite sclIiciruLl carccC tic aplicación Industrinl yn quo como So 

dcniosrro anreriormento, Agunak, claustilas rechititiii ci InctoLlo 

rcrapØl’rico y estos lb SOfl aplicahies incltisrria(mcnrc porqtc 

pr’mcr() no SO obtienc kin producto 0 1iflictJSO; y sc5!(ltiClo tlO ON 

rc,101J11c11,ic o repedhie i CStTIfl indt]smrjaI. Por In ranto, Ci oblenct 

J, in prcsentc invciición referido a los tisos V metodos tenipetiticos. 

110 ctLnlpkn Con ci rcqt]isirt) die la lkplickloon inLitistriaL 

29. I)atlo lu anterior, Os posible deciticir quo Ia solk:Lnid y Ic 

rcivtnt{ic;iLlo no CS objero do patcitab{Itdad IMICS Cs conrrario a qtic 

JECnI hi kcfST(Tri 46 do Ia Umund;uJ Andina jo Nirjoj,cs, ArrictLln 

J4, "Los Painks Mi a nifrros a tlngarr 11 PatIl poki Ine mencionek, seaii de 

frrcP(li1C Co I) (IC )roo2di me rt U all rodos tos tempos de ta Ce cnoIoga, III quo 

C Trgcln rttve.  nnewimo e SCull 5113 cet C  Ile aph ti 

IlfllU_sflaL. LI 011JIld PrCrCndId,1 fl() QuinpI con dot, do los tres 

rct]tJisirtn do patontalillidacl. 

2.10. PI rodc, lo atltcrnr, rCl)rarnLnre soliciru It uned qUO SC Sirvil 

ciccliirar h,nJad1i lii prcscntc opusiciOn y nogar el rcistro tarc,itc tic 

Ill denurni nada "FORMULkCIONES EN COMPR1MIDOS 

DE LIBERACION EXTENI)IDA QUE CONTIENE 

IRAM1PEXO1, 0 tUNA SAL FARMACEUflCAMETE 

ACEPTAflLE DEL MISMO, METODO PARA SU FA8RICACION 

Q 011,111104.Tci (SILl: 11P Li _1:.[ T570I, 1: 19?) 



Y SU USO cuyo titular es BOERRINGER INGELHEIM 

INTERNATIONAL GMBH, tolicitud COlomiliani quo liparecio 

pIIIAII tcr la (.iaccta L3C PF( ?pj oda d I u .rr i a  No 587 del IS de 

elevro de 2008. 

3. I’RUEI3AS 

UX cc,nfi,rrniLlad con lo LljsptLusto per la, normas vigcntes, solicito a 

leflIj toner romp pruieha en l,re ua’riro km siuientes  �

D L W02004010997 ptthlicuda ci Sdo fdirero do 1004. 

� D2 W02004010999 10999 IM]I l cada el 5 IQ fCbtCT( } Jr 2004, 

4. FUNOAMENTO HE DERECHO 

I’uiitlarne’tto osta ohscn.aciôn on (as normaI, legales siguicores: 

41 Numeral I dcl arricuk 586 deL COLligo dO Corncrcio 

I 1 19-9.III!i!,;l IN  �r] (S? I2 1I2 I 1!_I51L2h 11 



4  . Arr[cuI, 42 dc la Decision 486 de la Cnrnisidn del Acticrclo dc 

rtae Lia. 

In demLes Rornm.c a u,c rda 21 tC.S. 

5. ANEXOS 

J)fl Is cfccros correspundienres anew al IlIesCflfc cscrtto Ins SiLItVfltcs 

clot i III Cows 

- Under para flaunt en ci presetite. 

2 Do,omento clue c red ra d rep res e titan te ega Lie  GYNOPHARM 

S.A. 

. Recilin de cap dcl respecrivo page cic tasa. 

4, ( opias LIe los dc,curncntc,s, 

� ) W020040 10997 publicada ci tIc felircro do 2004. 

It 1)2, W02004010999 pttlIic2du ci S du khrero LlL 2004, 

Li N.� 11395 oIh�H! 104 el (Srt)i lii: I- 
c:i.!: - 

ii[)I c:(]](]!I,i 



6. NOTIFCACION1S 

Pam cfccros do norjfjoicjonc.s Qua por disposician del articuk SO dcl 

I Dacron) OL du 1984 deUc hacer su Despacho, informo quo ml 

I rcprcsc n rada y In so scri ta rc cib ire mos no tifi cad nos en la Score ta ri a 

I Dcspicho o en mis oficLnas situadas en la Carrcra 13 N" 119-95, Of, 104 

I do esta ciudad do Bogc,t. 

Senor Sttperintendcntc, 

ELLANA ISATJRA MORENO BOHORQUEZ 

C.C. 51975.664 do Bogota 

T.P.A. 83823 del C.S. de la J. 

I IN.. IIQY5.O L4.�ra.aTL)2 1711 01979 

Li{)guth CoIo!]dlia 
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IIRiH(DLII 
CERTIFICO NACIONAL - 

CN4AEA DR COMERCIO DR EARRAJqQUILLA 

Raop&cCcIk 
. Fecha 2O0RO40 Mora CertiUcado 11;50 55 

.�i\ Operactori : 02CP20408022 PAGINA No. l 

CERTIPICADO IDE EXISDENCIZt Y REPRESNTACION LEG" 0 DE INSCRX?CTON DE 
DOCtThIEN2OS 

I

 
IN JUN10 DR ESTE MO BE ELEGIR? JUNTA DIRECTIVA DE LA C?MAW DR 
COIIERCIO LAS INSCRTPCIONES DE CANDIDATOS DEEM HACERSE EN LA PRII1ERA 
QUINCENA DR MAYO PAM rMForn1Acr?N CETALnADA OIREGZRSE A LA SEDS 
PRINCIPAL C CoHmqICiRsE AL SIGUIENTE TELEFONO; 3303911. 

Er. SLrSCRITO SECRRPARIO SE LA CMfARA SE OOMERCZO SE OAFS QUTLLA, CON 
FUNDAHENTO EN LAS INSCRT?CIONES DEL RECISTRO MEROANTIL: 

ale pot Escrtura P?blica No. 3,551 del 17 de Dicibre de 1997, 
otorqae en In flotari 3a. de Bariquil1a, inscrito(as) an esta 
C?mara de Comercio, el 1 de DIC/br%de 1997 bajo el No. 72,965 del 
llbro respeotivo, hie constituida 15 /ociedad 
anonima denominada OflIQPRARP4 S.A. 

/ 

CERTIFICA 

Cue dicln Sociedad ha aide reformada nor laE siguientes escdturas 
1,/a documentos prtvadcs! 
Numero aaaa/rr/dd Notaria No  lose o Reg aaaa/mni/dd 

532 1999/03/25 Notaria 3a. de Earranqufila 60,373 1999/04/15 

C RET I F 1.0 A 

Qua on acuerdo con la(s) escritura(s) arriba citada(s) la sociedad 
Se rage pr las siguientes disposiciones; 

DE2IOMINACION 0 RAZON SOCIAL: 
G?I1OPHAR1 S A 
DOMICILIO PRINCIPAL: Barranquilla. 
NIT No: 202.50&.279-L 
MATRICULA MEECAIqTIL; 24547O. 

CERTIFICA 

Direccion pare notificaciones judiciales; 
CLBONo7SD-201. 
De la ciudad de Barranquilla. 

CERTIFICA 

DUMCION; El t?rminO de duraci?n de la sociedad cc Ui? hata ci 
16 de Dic/bre de 2047. 

CE RE IF I C A 

*** CONTINUA *** 



cERTrFTcAD NACIONAL - 

CnIAM BE COMRClO HE BARRA1QCJILLA 

Fecha 20080408 HOn Certificado U:50:55 

Qperacioii 020P20408022 PAGINA No. 2 

OBJETO SOCIAL: a} La taricacion S capsulas y otro productos s.mi-- 
lares a partir de materiales tales tome gelatina, U atria S distin-- 
ta natura1za, que puedan 5cr utillzados coma eIlvases a recipientes 
de productos y sustancias quimicas, farmaceuticas y cosmeticas, pare 
use y consume humano y veterinario. hi La investigacion, ciesarrollo 

tabricacion do toda clast de proftuctos A sustancias gulmicac tar-- 
maceuticas y cosmeticas pan uso y consume humane, animal y vegetal. 

ci La compra y yenta de Seterias primed insumos y productos inter-- 
xectios necesarios pan tos protests is tabricacion de sustancias 
quimicas, tarmaceuticas y cosmeticas, aSi costa hi coniercializacion 
interna y externa 5 los productos termiriados, d) La coinpra, vents, 
inportacion, exportation 

v 

arstribocion de nods close an elemeritos 
instrumentales y equipos, medicos, quirurgicos, odontologicos y has 
pitalarios Para la salud humans y animal. ci Actuar comb represen-- 
Lante a agents de personae naturates iridicas nacionales y ax-- 
tranjeras en Is realizacion S operaciones 0 transacciones relacio-- 
madas con Is industria tarmaceutica y en especial con cualesquiera 
de lag actividades descritas en los literales ,) hi ci y di antes 
transcritos. U Prestar los servicios S asesoria y consultoria on 
las areas administrativa, de stercadec, attalisis clinico, asistejicia 
tecnica, investiaacion, Coates y produccion exortaciones, inporta-
clones, ventas relacionadas con iguales o siotilares actividades a 
las que constituyem ci objeto de GCPHARM SA.  Ili como lbs S pu-- 
blicidad y promocion S productos quimicos, cosmeticos y farmaceuti-
cos pare usa humnano, animal a industrial. 9) Adquirir, operar, admi-- 
nistrar y explotar, a cualquler titulo,empresas 0 establecimientos 
dedicados a la investigation, desarrollo, fabrication 0 comnerciali-- 
zacion as productos quielcos, farmaceuticos, hospitalarios 0 cosme-- 
ticos. In desarrollo de en ohjeto principal, Is sociedad podra to-
mar interes social como accionista socio 0 fundador de empresas que 
tenqan ideal a similar objeto; comprar, vender, importar y exportar 
maquinarias, iosumos y repuesmos requeridos pars ci desarrnllo de 
suE actividades; color dinero en pretamo,tinanciar y garantizar las 
operacioies conn’rrrciales que cerebra con terceros relatives a so ob-- 
jet0; celebrar y ejecutar todo tipo in, actos y contratos necesarios 

Para desarrollar sus operacioss; girar, aceptar, otorgar y procestar 
todo tied, de titulas valotes a instri]mentos negociables; comprar, 
vender y constituir gravamenes solire bienes muebles e inmuebles; 5-
signar representantes 0 apodersdos en at pals y on at exterior y, on 
qenerar, realisar cualquier acto 0 fltgociO qua sea neceaario o con-- 
veniente Para at desarrollo de su objeto social y par Is major pro-- 

teccion S sus intereses corporativos o lode sue socios - 

CERTIFtCA 

CAPITAL Nro Acciofles Valor Acci?n 
Autorizado 
$**********4 000 000, 000 ***********114,000,000 ****************l, 000 
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Su$Orito 
$********** 62, 646, 000  
Pagado 
$**********2. 672 646,000 ********’****2,672,646  

ADMINISTRATION : Saran funciones de La junta directiva, entre Otras: 
Autorizar cualguier acto 0 castrate cuya cuantia sea superior al 

� equivalence an pesos Colo,thianoa a cincuenta mil deletes at Los gs-
tados Unidos de America (us$50. 000 oo) liqiidados a is tasa de cam-
Lip representative del Mercado vigente el did en .e as surta is 
aprobacion y para enajenar 0 graver bienes turntables V demas activos 
f150s at is sociedad, cus2qiiera We Sea 15 cuantia da 2a traflsac-- 
cion. Las demas qua Is Sean propias y no notes atribuidae a Otre or-gone
 social y lag We Is corresponrian an virti4 de is icy. Is sods-- 

dad tendra un Gerente General, quien ejercera is a&ninistracion V 
I! representadion legal de La sociodad y tendra lag siguientes atribu-- 

clones, antis otras: Ejercer Is representacion legal as la eociedad 
an todoe Its actoe y contratos We Be requieran para ci desarrollo 
del ohijeto social, de conformidad con to previsto an lag leyes y en 
lo, presentes escatutos. Aprobar y celebrar an sombre de is sociedad 
logo acto 0 contreto cuya cuantia sea igual o inferior al equivalen-
ce on pesos Colombianos a cincuenta mil dolares de lag EstadoS uni-- 
dos de America (US$50.000,00) liquidados a is tasa de camera repre-- 
sentativa de] mercado viqente at did an We as surta Is aprobacion 0 
celebration del acto. Para enajenar, a cualquier titulo, bleats in-- 
muebles de la sociedad a constituir gravamenes store lag mismos, de-- 
ben obtener Is aprobadion Is Is junta directive, cualqulera one sea 
Ia cuantia de 13 transaccion; a lag demas tunciones We Is corres-- 
portax1 came representance legal per disposicion as Is lay, de estos 
estatutos a de Is junta directive. a]. Serente General tendra un su-- 
plente, designado par is junta directive, Wien 10 reemplazara Con 
iclenticas facultades an We falter temporales, absolutes a meralnente 

ii accedentales, sfl due sea neeesario pare ello acreditar Is ausencia 
del principal - 

CERT I F I C A 

Que seg?ii Acta No. 15 del 18 at ITebrero de 2008 correspondiente a 
Is Asamblea de Accioniatas an Bogota, de la socledad 
CYNOPKARM S.A ----
cuya pare pertiriente as inscribil an esta C?mara de Comercio, el 
25 at rebrero If 2008 bajo at No. 117,919 del libro respectivo, fueron 
hechos Los si2uientes nornbrasaientos: 

CL78E JmITA UIRECTIVA 

I 
**

 

CONTINUA *** 
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Operaciori 02CP20408022 PAGODA No, 4 

Principales 
1. Liobet Foal Manuel CC.******14,670,196 

2, Zar’atta Relierman Leonardo Andres CC.*******2,760 371 

3. Munoz Narroquin Diego CC.*******7,688,292 

4. Nontealegre Gonzalez Andres Leonardo 

Saplentes 
1. 49udelo Pelage Luis Hernando CC.******14,238,997 

2. Aroca Almanra Arleth Ayel–na  

3 Penaranda Urbina Adriarla Paola CC.*****53,120,6B3 

4, rover Vasquez Ruth CC.******52,175,756 

CERTIFICA 

Quo seg?n ACta No. 18 del 30 de Octubre de 2003 correspondiente a 
la Junta Directiva an Barranquilla, de is socied& GflI0PRAR1 S.A. 

ouya carte partinente Se inscribil an esta C?mara de Comerc!o, ci 

06 de Nov/bre de 2003 bajo ci No. 107,783 del libro respectivo, 

j

 

fueled hechos Its siguientes nombr,thran tos 
Cargo/Nombre / Identificaci?n 

flerente General. / 
Palacios Aragon Luis Albert CB...*** 

CERTIFICA 

Qua 5e9?n Acta No. 45 del 03 de Mazzo de 2008 cortespondiente a It 

Junta Directive en Parrarelailla, de is sociedad: GThOPNARM S.A. 

cuya parte pertinence Se inscribi? an esta c7nara de Comercio. ci 

11 de Marzo de 2008 baja ci No. 138,342 del llbro respective, 

Cueron hectos los siguientes nosbrsxuientost 

Cargolwomhre Identificaci?ii 

Supletite del Cerente. 
Mollajoli Centurion Andrea Fernando 

(:ERTIFICA 

Qua seg?n Acta No. 2 del 13 de micro de 1995 correapondiente a It 

Asa]thleA de Accionistas an Barranquilla, de IN sociedad: OYNOPHAm 

S.A. cute parts pertinente Be inscribi? or esta C?nara de Canerojo, 

ci 20 de Enero de 1998 bajo el No. 23,393 del Libre reapectivo, 

ifueron hechas Jos siquientes nombranientos: 

Cargo/Nombre IdentUicaci?n 

Revisor Fiscal Ppal. 
Barred Care William Alberta CC.*******B,715,941 

suplente del Revisor Fiscal. 

Duane Liar David  

CERTIFICA 

*** CONTINUA 



�I. 

CI � 
I 

crRTrpIco 

cia CAMARA OE COtERCIO DE BARRIUIQUILLA 

/ Fecha 20080408 Nora Certaficado 11 SO 55 

�.:.:. Operacion 02CP2D0S02l PACINA No. 5 
.� . 

* **** * ******* ***k**+**** ********** ****** **** *********** **** *** ********* *** 

Qua se9uxa Docunento Prvado de techa 10 de Octubre del 2.000, inS-- 
onto en esta Camara de Comercia ci 33 de NoldeffLbre del 2.000 bajo 
el No. 1.872 del Ubro repectivo, conota qile el senor RUBEN MINS!(I 
GONTOWIIK CC. NO. 7.463.982, actuando comb Presidente / represen-- 
rante legal de Is sociedad GYOPRARI BA,, otorga Poder Especial, 
Amplin y Suficienta a KAREN JENNIFER flGUEROA qARCIA CC. NO. 32.-
732 I70, 2.732.070, Para We an rombre y representacion de Is sociedao suscri-
ha r.odas lea declaraciones caribiarias a We esta obligada GmOPHA51 
8,7k., an ci gino narital de aug negociog y operaciones soc&ales ------

C R R T I P I C A CERTIPICA 

Que sern Documents Pnivado de fecha 10 de Octubre del 2.000, inS-- 
cnito an esta Camara de Comercjo ci 12 de jtnio del 2.002, bajo ci 
2.164 del ijbro respectivoconsta We el senor JORGE CASTELtANOS 
wgTINEz,identificado Can C.C.140.19.480.0S9,actilnnda serve represen-- 
Canto legal de Is soojedad G37ppHAJ S.& otorga podar Especial Mi-

� pun y Suficicnte a KAREN FIGUEROA GARCIA, identificada con in cc-- 
dula de ciudadania No.32.32.070 de Barranquilla, mediante docu-- 
mento privado de octibre 10/2000, inscnito an la Camara de Corner -
cm de Barnanquilia bajo el No.1.072 del libro respeetivo, Para 
We en representacion de GT0flRM S.A, ausoriba las deciaracio-- 
nec cambiarins a lea que esta obligada OrDFARM S.A. an ci giro 
ordinanio de sus neqcios y operaciones sociales - 

CERTIICA 

Que en esta C?mara de Comercic no aparecen inscripciones posteriares 
de docurnentos referent" a referral , disoiuci7n, iiquidaoi?n 0 

nornbrarnientos de representantes legatee as Is expresada sociedad. 

ORB ITFICA 

Qua an Utica Renovaci?n fue el: 23 de Marzo de 2007. 

La informaci?n sabre embanqos de estabiecimiento Ce suministra an 
Cercificados de MaEr?cuia, In de contratos sujetos a reqistro, en 
Certificados lspeciaies. 

*** MATRICULA 5r1 RENOVAR fl* 
*** MATRICUL,A SIN RENOVAR *** 

H 



1 Gynopharm 

ESPECIAL 

Yo, LUIS PAL&C1O8 ARAGON, mayor de edad y vecino ic la ciudad de Baa6(uilk 
(ColomN), j&ntjlicado coma apapece al pie de mi firma, quien en ci prcserte 16ctimepto 
some en ciidad de Representante Leai de (a sociedad OVNOPHMtM SAIda 
leSmente corastiwida y dorniciliada en la crossed de Sartanquilia (Colombiaypor ci 
presente docurnento otorgo ala doctora rUANA ISAURAfrcORENO BOHORQVEZ, 
abogada an ejercicio, identificada comb aparece at pie de ,Iuirma, con tarjeta profesional 
No. 83523 del C.S. de Ia j., poder cspecia, amnplio y suk/nte, pra Iormuin oposiciones 
obsentciones a Is solicitud de parents No. 07.011,565, tiwlada F0RMULACIONES 

EN CCThIPR[MLOQS DE LZOERAOION E2C)7ENDIDA QUE CONTWNE 
PRAMIPEXOL 0 UNA SAL FARMACEUTICAMENTE ACEPtABLE DEL 

. M(SMC), Mfl000 PA)t4 SO FABRICACION Y 
su 

1)50", cuyo titular 
BOEUIØ1GER INGELIIEIM INTERNATIONAL GMBH, publicada an In gaceta 

No. 587 $i 18cM corro de 2008. 

Nue_simo apoderado queda facultado, de manen expresa, para realiiar torI0 (’p0 do actos 
necesamios pan Ilevar a cabo ci mtamie de ’a oposiciOn, jacluyendo sin unicacron 
pmeparat y presentar sohcitudes, bacer declaraciones, pagar rasas, contribuciores 
iLnpuestos recabar los tiwlos a cemrificados. Asim{sino quechn acirorirajos pan mpugnn 
adininistranva y judicialmetac todo lo qua lucre resuelto on or expediente a que so hace 
express referencia on el presence poder, con codas lio, faculmades geaierales y especiftcas 
rue fuera requetido para ella. 

De Ia misma manera, edemas de lies facuirades que Ic conhiere la ,xawtalesa del presente 
rixandaco, so eacuentran Carp 

tados pan recibir, desisrir transigir, susdtuir, y reasuinir or 
prescore poder, incoar acc4nes. interponer recursos y demos faculcades conferidas par a 
,fl A i 

40 Dadoy Firinado eff arra’jquilia (Colombia) a losO? dias del mes tie Abril de ZOOS. 

GYN0PHARM 

EUANA TSAURA MORENO BOHORQIJEZ 
C.C. 51975GM de Bogot 
T.P.A, 83823 del C.S. do La J. 

Principal BogotA: Cra, 14 No. 94  44 Torre B, Piso 7. PBX: 236 8495 Rix: 236 8506 
&arranquiila: (ta. 49� Na. 80- 125 Of.: Si? Centro pamoniarr ConUnenta? � re(e(ax: () 373 8280 
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WO 1004/010997 PCT/US24103/0132{1 

FIELD OF THE INVENTION 

100011 The present invention relates to tabtet founulations, and more particularly to a 

sustained release tablet composition for oral delivery of  water-soluble drag or prodrug, 

exemplified by pramipexole dihydrochioride, 

BACKGROUND OF THE INVENTION 

00021 Many active pharomocutical agents including duigs rand prodregs, have been 

formulated as orally deliverable dosage forms providing sustained release (othenise 

� known as slow release or extended release) of such agents over a period of late effective 

0 permit once daily administration. A well-known system for formulating such dosage 

forms involves it matrix comprising a hydrophilie polymer wherein the agent is dispersed; 

Also agent is released over a period of time in the gastrointestinal tract upon dissolution or 

erosion nithe matrix. Sustained-release dosage fonia comprising such a matrix system 

are conveniently prepared as compressed tablets, described herein as "matrix tablets’. 

100931 Dnrgs and prodrugs having relatively high solubility in water, for example a 

solubility of about 10mg/mI or greater, present challenges to the formulator wishing to 

provide a sustained release dosage per, and the higher the solubility the greater are the 

chaflenges. These challenges are well illustrated in the cases ofpran,ipexole 

diliydrochloride, which has a solubility in water ofabout 200 mg/mI. 

100041 Prainipexole (I) is a dopamine 1)2 receptor agonist useful in treatment of 

Parldnson’s disease. Pramipexole as its dihydrochloride salt is commercially available in 

the United States as Mirapexfi tablets ofPharmaoia & Upjohn. These are immediate 

release tablets in 0.115 mg 0.25 mg, 0.5 mg 1.0 ring and 1,5mg strengths, designed for 

oral adniinistratioii ofa single tablet three times per day to provide a daily dose ofo,375 

to 4.5 mg. See PhyietansDtjk Reference 57th edition (2003), 2768-2772, Doses 

herein are expressed in amounts ofpramipexole dihythochloride monohydrate unless 

otherwise specified; 1.0 mgpramipexole dihydrochloride monohydrato is equivalent to 

about 0.7 nag pramipexole base. 

S 

H2 
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100051 A three times daily dosing regimen for immediate-release pramipexole 
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dkhydroohloride tablets is wdfi tolerated, but patient compliance would be much improved 

if a once-daily regimen were possible. In this regard, it said be noted that the primary 

indication fr the ding. Parkinson’s disease, is an affliction that becolnetA more preva’ent 

with 
advsiwthg age and is oen accompanied by decline in memory. A once -daily 

regimen would be especially useful in enhancing compliance among elderly patients. 

100061 It has been found by the present inventors that formulation ofpramipoxole 
dihydrochtoride 

in a hyrocipleshc matrix tablet is generally, inadequate to provide 

sustained release properties consistent with once-daily dosing. Release characteristics 

nor be tirther mejilied by coatfrig the tablet with a snstairied-release coating Such a 

coating typically comprises a hydmpbobio pobaner and ahydropbilicpore-former. 

100071 The need 10 provide a coating over the matrix tablet gives rise to brother 

problemsThe additional handling operations involved in a coating step require a 

sufficaud degree of tablet hardness to avoid tablet breakage andlor attrItion during thew 

operations, particularly Ill a higlt-speedinanufaeturing sitwLtion. 

10008I 
It has proved difficalt to formulate a tablet having a suitable combination of 

sustained release and handling properties, where The drug is one having relatively high 

soluhility, as in the case ofpramipexolo dihydroehtoride. 

- 100091 U.S. Patent No, 6,197339 discloses a susaiaed-itlease tablet comprising 
(a)-

56-dihydro$-(mcthylarno)-Afl-imidazo(4,5-ij)-quinolin-2( I Fl)-one (Z)-2-butenedioate 

(1:1) (sumanfrole maleate) in a matrix comprising hydroxypropyltnethyloellolose 

(FIPMC) arid starch. The tablet is disclosed tobe useflul in treatment of Parkisisoir’s 

be disease. Stxches disclosed to suitable therein inojude pre2elatinized starch. 

I0101 U. S. Patent No 5458,�887 discloses a controlled-minase tablet comprising an 

osmotic core that consists of   dn’g in admixture with a watcr.weflahle component such 

as r-IPMC or polyetnyfrne oxide, and a coating that companies a water-resistant polymer 

and a minor amount of a water-soluble compound that orders a pore-IbTmer. Upon 

formation aipores inthe coating by dissolution othe water-soluble compound  the 

water-sweIIac agent Is said to expand the core md provide a dnig-rich surface in contact 

with gastrointestinal fluid. 

iooiii 

(IS. PatentNo, 5,656296 discloses a dual control sustained-release 

formulation comprising a core thaE con,riaes a dnug and a low melting poInt excipient, 

and a coanng layer over the core that compilsss a pH-iodependrat nter-.innIublo 

polymer and a water-soluble tIm-foninng polmer 
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00121 Buropean Patent Application No. EP 0933 079 discloses a starch said to be 
suitable for preparing tablets having high hardness yet being capable of rapid 
disintegration in an aqueous medium Tensile strength of the finished tablets is calculated 
from the hdness, 

00131 Patents and publications cited above are incorporated herein by rekrenoo. 

10014) It is an object ofthePresent uncommon to provide a sustained-release tablet 

composition Of  water,oluble salt ofpramipexole that is suitable for once-daily oral 
administration. It is a further object to provide such a composition having sufficient 
hardness to withstand a high-speed tableti’sg operation in particular to resist erosion 

during application Of  coating layer- It is a finther object to provide a pharmaceutical 
tablet cororrising a water-soluble salt ofpranaipexole That provides day-long therapeutic 
eftect when administered once daily, without substantially increased incidence of adverse 

de effects. 

SUMMARY OF THE INVENTION 

100151 There is now provided a sustained-rekase pharmaceutical composition in a 
fonn of an orally deliverable tablet comprising a water-soluble salt ofpramipexolc, 
dispersed in a matrix comprising a l’ydi-opliilic polymer and a starch having a tensile 
strength chit least about 015 IcN cm2 at a solid fraction representative ofthe tablet. The 
composition preferably exhibits sustained -release properties adequate to provide 

therapeutic effectiveness when administered orally not more than once daily to a subject 
� in need thereof. 

100161 There is further provided a method oftreatment of   subject having a 

- condition or disorder tin which a dopamiæe IN receptor dgànit is indicated, the method 

comprising orally administering to the subject a sustained-release pharmaceutical 

composition in a form ofa tabret comprising a lkutel-solcrbk Salt cfprsmipcxolc 

dispersed in a matrix eonçrisiog a bydrophilic polymer and a starch having a tensile 

Strength of at least about 015 kN c1n2 eta solid fraction representative of the tablet. 

00171 The term "water-soluble" herein means having solubility of at least about 10 

mg/mI Unless otherwise specified, sotubility" herein means solubi!ity, in water at 20, 

25-Cat any physiologically acceptable PH, for example at my PH in the range of about 4 

ransoms. Inthe case ofa salt, reference herein tn solability in water pertains to the salt. 

not to the free base fotila ofpramipexole, 

100121 Solid fraction" is the ratio ofaheolute to apparent density ofa compel ofthe 
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starch. A compact" herein is   impressed tablet, prepared for example on a tablet 

press, consisting only of a sample ofstnrch for which it is detrod to measure tensile 

strength.. A "solid tiuetion representative oftho tabjot" is a solid fraclioi selected to he 

simthr to the so’Jid fraction oftablets prepared according to the invention. Typically a 

solid fraction of about 0.75 to about 0,S5, illustratively 0.8, will be selected. 

00191 no term "orally deliverrible" herein means siritaWe for oral, including pm-oral 

and intra-oral (e.g,,.sublfrgual or buec4) administration, but tablets ofthe present 

invention are adapted primarily par partial administration, Le., for swallowing, typically 

whole or broken, with the aid ofwater or other drinkable fluid. 

100201 A "subjcct" herein is an animal of day species, preferably niamnialian, most 

preferably human. Conditions and disorders in a subject for whicha particular agent is 

said herein to be ’indicated’ are not restricted to conditions and disorders hr which the 

agent has been expressly approved by a regulatory authority, but also include other 

conditions and disorders known or believed by aphysician to be amenable to treatment 

with the oent, ’Treatment" hers, embraces prophylactic treatment unless the context 

requires otherwise. 

RRWF UESCRIPRION OF THE DWNOS 

00211 Fig, lisa graph showing relationship of tensile strength O.pregclatini.ed 

starch lots, as determined by ateet method ofthe invention using a 4 second dwell time 

(Bxainpe I herein) to triaxial tensile strength. 

100221 Fig. 2 is a graph showing relationship oftensile strength ofpregelatinized 

starch lots, as determined by a test method of %a invention using a 90 second dwell time 

(Exromplu I herein) to triaxial tensile strength. 

100231 Fig 3 is a graph showing corroSion oftensile strength ofpregelntioized 

starch lots with maximum hardness of tablets containing these lots. 

100241 Fig. 4 is a graph showing in Wfrc dissolution profiles of three different 0,315 

mg sustained -release tahlet formulations ofpramipexole dihydrochlortde monohydvate, as 

more folly described in Example 10, 

100251 Fig. 5 is a graph from a human PlC study showing time course of ration plasma 

pramipexole concentration following oral administration of 0.315 mg pramipexole 

dilp,drochloiide, either as a 0.125 mg imjnediate-release tablets adininisteredthis times 

at 8-hour intervals or as a single 0.375 tg dose of each oftbree different sustained-

release tablets, as more hilly described in Example 10, 
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100261 Pig. 6 eleven in vfra’)i viva correbtion for the 0.315 mg pramipexHe 

dihydrochioride tablets of Example 5. 

00211 Fig. 7 shows in vitro/i,, vivo correlation for the 0.375 tag pramipexole 

dilwdrochloride tablets of Example 6. 

100281 fig. 3 shows in vitro/in vivo correlation air the 0,315 DIg pramipexole 

dihydroohioride tablets ofExasople 9. 

DE ITAILED DESCRIPTION OP THE INVENTION 

00291 In one embodiment, the invention proes a pharmaceutical composition in a 

form of ran orally deliverable tablet comprising a water-soluble salt ofpramipexole. 

S100301 Preferred salts have salability not less than about 50 rng’mI, more preferably 

not less than about 100 mWml. 

100311 It will be understoodmat mention of trombones or a saltthoreofhereill 

embraccs racenmtes, enontiomers, polymorphs, hydrates and solvates thereof. 

100321 Pranpexole (1) is used peferably in the form of its S-enaritiomer, (8)-2-

amino-4,5,6,74etmhydro-6-(propylamtno)-benzothiazole. A preferred salt of 

pramipexole is the diliydroohloride salt, most preferably in the firm oftho moriollydrate. 

[0033] Pramagovirole compositions ofthe invention are preferably suitable fbr 

administration no more than once daily. Such compositions are usethl in treatment ofany 

eNS condition, or disorder for which pramipcxole has therapeutic utility, but especially 

Parkinson.’s disease and complications associated therewith. 

[00341 Pramipexole and its selts oseflil herein can beprepared by processes; lrnown 

per so, including processes disclosed in patents and other literature pertaining to 

pram ipexole - 

100351 The amount ofthe pramipexoie salt present in a composition of the invention 

is sufficient to provide a daily dose in one to a small plurality, for example one to about 4, 

oftablets to he administcrcd at one time. Pretbrably the flirt dailydore a delivered in., 

single tablet. 

100361 An amount orpramipexole salt, cxpressed as pramipexole dthydrocllloride 

monohydrate equivalent, of about 0.1 to about 10 mg per tablet, or about 0.05% to about 

5% by weight ofthe composition, will generally be vithtabk Preferably an amoimt of 

about 0.2 to abouto mg, more prerablycmamount of about 0.9 to about 5mg per lahkt 

is present. Specific dosage amounts per tablet contemplated heroin include 0,375, 0.3, 

0.75, 1.0, 1.5 9.0 and 4.5mg pramipexole dthydrochloride monollydrate. 
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100371 A composition ofthe present invention comprises a prrntpexole salt as 

defined above, dispersed in a niatlix comprising a hydrophilic polymer and a starch 

having a tensile strength  of at least about 0.15 IN on  f2 at a solid fraction representative of 

the tablet, for example about 0.75 to about 0.85 ilhistrativ&yO.a. 

!0O3S Hydrophijicpolynieys llse.Th] horeia aree phaimaceuticafly acceptable 

Polymeric materials having a sufficient number and distribution ofhydrophiiic 

subItrucalm such as hydroxy and carbcixy groups to impart hiydroplulic properties to the 

polymer as a whole. Suitable hydrophilic polymers include without limitation, 

methylcelltilose, HPMC (bypromellose), carmellose (earboxymethylcellulose) sodium 

and car!oIIlcr (polyacryfic ’acidj. More than one such polymer, Can optloz2nlb’ be. used. 

100391 NPMC is a prefr;red hydro,ilic pol>mer. Various tspes and grades of 

HPMC are available, It one embodiment HPMC We 2208, preferably meeting 

specifications set forth in a standard pharmacopeia such as US? 24, is used. EIPMC t)e 

2208 contains I 924% by weight methoxy and 4-12% by weight hydroxypropo’ry 

substituents. Especially suitable BPMC5 have nominal viscosity ranging loathsome ’00 

to about 10,000 rnI’a 5; ilustrutively a suitable !WMC type 2208 is one having a nominal 

v,scosily ofahoot 4000, with a measured viscosity of about 3000to about 5,600 India 

Such alt BPMC is available far example, as Methosele K4MP from Dow Chemical Co., 

and substantially equivalent products are available from other mtmfacturers. 

1004111 
The amount of hydrophilic polymer in the composition depends on the 

particular polymer selected, on the active plaramearcupical agent arid on the desired 

sustained release proffle. Tica)ly, however, the hydropbilic polymer is included in an 

amount of about 20% to about 70%. preferably about 30% to about.60°/o arid more 

preferably about 35% to about 50%, by weight of the composition. Intlto illustrative ease 

ofBPMC type 220S, a suitable amount will generally be found in the range from about 

30% to about 60%, preferably about 3 5 % IQ about 50%, for example about 40%, by 

weight of me composition, 

(00411 It is believed, whout being bound by theory, that the hydrophilic pohmer 

functions to provide extended or sustaistedrelease of the prainipexole, for example by 

gradual dissolution or erosion ofthe polymer inthe gastrointestinal tract. 

100421 Surefire useful herein include starches from any suitable botanical source, for 

example corn, wheat, rice, tapioca, potato, etc. Preferred starches Irave a refativeLy high 

ratio ofamylose to anl34opcctin, containing for exaniple at east aboot 20%, more 
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preferably at least about 25%, amylose. Fspeeiaily preferred is pregelatinized starch, 

which is a typo efmodified starch that has been processed to render the starch more 

flowable and directly compressible. Paitially or wholly pregelatinuzed starches can be 

used. 

[00431 It is believed, without being bound by theory, than the primary tlrnction of me 

stionch to 2 composition ofthe invention is23 a binding agent. A starch meeting the 

tensile strength criterion defined herein can be referred to as a super binder" 

00441 The amount ofstarch in the composition is typically higher than is 

conventionally present as a binder in tablet stimulations. 
Suitable 

amounts will generally 

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 45% to about 65%, for example 

about 50°/o, by weight of the composition. 

100451 Tensile strength of  starch sample can be measured by any suitable test. 

Illustrative test procedures arc described by Hiestand 
& Smith (1994), Powder 

Technology 38, 145-159, and by iliestand 
& 

Smith (1991), Inteniationalfoun’aI of 
Plwnnaceutics 67, 231-24, these articles being incorporated herein by reference. 

00461 An example of  tensile strength test that can be used Qierein referred to as a 

riaxia tensile strength wit") requires preparation of  series of compacts of the starch 

sample, followed by determination ofteusile strength oftiw eumpsr4s using a 

computerized multifunction tablet tester (Mn). The comraets are prepared with various 

degrees of corepression hard to provide compacts having a range of solid fraction. Asa 

Ssustained release tablet fermulation typically has a solid fraction ofabout 0,8, it is useful 

to prepare compacts approximating such a solid fraction. 

[00411 Absolute density of thy starch sample can be determined using a helium-air 

pyonomeler. 

100481 A computer-controlled triaxial tablet press is used to prepare the compacts. 

Voltage output from the punch and die load cells of the tablet press are rrst zeroet3. The 

punch and die are lubricated with magnesium stearate powder aud the die asseinlily is 

placed in the press. Con,pression and decompression parameters are selected on the 

computer. The dcsfred amount of starch to be compacted is weighed and poured into the 

die cavity The resulting powder bed is leveled with a spatula. The punch is inserted mb 

use die and the corwuter-centrofled compressiorildecon,ression cyck is started. 

100491 Just prior to the end of the corsipressiouphase, thickness of the compact as 
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measured by LVDT Olnoar variable differential transformer) is recorded. At the end of 

the compression phase, the final compression three as measured by voltage of the punch 
load cell is recorded. 

IOOSO! At the end oftbe decompression phase, the punch and die rams are retracted. 

The compact is removed from the die and inspected for detects, such as cracking or 

sticking. Cracking canbe reduced by increasing decompressiontime. lfthe compact is 

free of,Jofti,css its )evgth width, thickness and weight are measured to enable calculation 

ofapparent density. Solid fraction is calculated by dividing absolute densiy by apparent 

density. 

bOSh In preparation oftiie MTT for tensile strength determination, a suitable 

software program is flu. The platen is screwed to the load cell ofthe MTY and the 

tensile strength assembly is slid into the MIT opposite the platen. The load cell signal is 

monitored via the computer and the zero offset on the signal conditioner is adjusted to 

provide a posive baseline voltage a, close as possible to zero. Aroiward velocity is 

selected that will generate a tune constant ofapproximately 15 seconds (usually the 

velocity selected will be about Of to about 12mm s’5. 
100521 ’rho compact to be tested is placed in the holder offish tensile strength 
assembly the motor is initiated via the computer, driving the platen toward [lie compact 

unti’ the surface ofthe compact is detected, and stopping the platen a few x’dllLme(ers 

from the compact. The oscilloscope is triggered, to record the force applied to the 

compact and the motor is restarted. The platen is driven into the compact until a crack is 

detected, either by sight or by sound, and the motor is immediately reversed, 

-100531 Poak force is recorded from the oscilloscope (taco. Tensile strength is 

calculated from [lie posts three usimj appropriate computer software. 

bOO4J From several suns using compacts at a range of solid fractions around 0.8, data 

are ploud and tensile strsngt2x growled fracioa of 0.8 is estimated, lithe tensie 

strength at a solid fraction oiO.8 is about O.lS 1<14 m’2 or greater, the starch sample is 

deemed to he suitable for use in preparing a eonipoaition according to the invention. 

(00551 It has now surprisingly been discovered that a much simpler test, one that is 

more amenable to huplementation in a manufacturing setting, con be used to estimate 

tensile strength of  starch sample, in particular to determine whether the stareh sample 

has a tensile strength of at least about 0.15 kN cm1 at a solid fraction representative of a 

desfred sustained-release tablet. 
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GtSoI According to this test, compacts ofthe starch sample are prepared on a 

standard automated tablet press under a range of compression forces. For example, a 

Craver press (a 9, Model 388.iDT0000) fitted with flat-faced tooling of suitable 

diameter (a g, 10132 inch or about 0.7 two for a 300 rang compact), opcnted at 

compression forces of about 4 to about 16 kjN (about 900 to about 3600 11,17) fir a dwell 

time of at least about 4 seconds has been found to give satisfactory results  Illustratively, 

such compacts can be prepared at 1000, 1500, 2000 and 3000 lb  (445, 667, 8.90 and 

13.34 IcN). Preferably a dwell time ofat roast about to seconds, more preferably at least 

about 30 seconds still more preferably at least about 60 seconds, is used. illustratively, a 

dwc1 time of 90 seconds has been fo(rnd to ghu satisfaoto0resQks. Weight, thameter 

and thickness of each compact are measured accurately (alternatively, diameter can be 

assumed to infiral that oJ the tooling) to enable calooWion of appeared density and hence 

solid fraction, absolute density, having been measured as described above, for example by 

helium -alrpycncmetrv. 

100517) Hardness of each compact thus prepared is then determined by any suitable 

tablet hardness test, for example using a Key liT 500 hardness testeT. Hardness is a 

measure of the force required to cause cnishing of the compact, and is typically expressed 

in 
units such as Iciloponds (tcp) or Strong Cobb units (SCIJ). A hardness of show 10.2 kp 

or ibout 1 4.4 SCU corrospondato a force ofo.1 kN. 

lOOSBI For present purposes it is consideredihat crushing strength of the compact is 

equivalent to tensile strength. Thus tensile strength (Cr, in kN cm) can he calculated 

from the equation 

where P is the three required to cause crushing (in kN), Vs diameter oftlrn conwact (in 

cmii and is thickness oIthe compact (in cm). lorexampld, a eon,act ofdiameter 07 

cm and thickness 0.4cm having a hardness of 20 SCU (eqirivakat to a force o0. 139 kN) 

has a calculated tensile strength of 0.316 lcN on’. 

100591 The relationship between tensile strength and solid fraction is next established 

for the starch sample. This can be done by plotting data for tensile strength and solid 

fraction on a graph (solid fraction tends to increase inth increasing compression price 

daring preparation aithe compact) or by pertbrming a regression analysis. From that 

relationship, tensile strength at a standardized value of solid fraction can be estimated. 

The standardized value selected is one that is representative 0f the solid fraction of a 
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desired suatained.-rolease tablet, eg. U.S. 

00601 Where the material ofthe compact ispregelatinized starch it has been found 
that tensile strength as determined in a simple test as described immediately above is 
surprisingly o]ose to a "true" tensile strength measurement as determining by the triaxial 
tensile strength test jortimad previously described, which in turn is essentially similar to 
methods known inithe art such as that disclosed by Hiestand & Smith (1984), 0p cit. 

00611 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 tensile strength 

than a very short dwell time (e.g., 4 seconds). See Example I below and Figs. 1 and 2 
01)62) An especially preferred starch has a tensile strength of at least about 0175 kN 

even more preferably at least about 0.2 kiN 0rn2, at a solid fl-action representative of 
a desired sustained-release tablet. 

100631 Even among cornjnereiafly available pregeletinized starehcs, the preerrcd 

doe of starch for use in a composition ofthe invention, considerable variation exists in 
tensile strength. Ptegelatinized starches not meeting the tensile strength criterion 

established herein are not readily identified without testing, for example by a method as 
disclosed above. Such pregelatinized starches are generally unsuitable tbr conmwrcial-

scale manufacture ofa sustained-release ryattin tablet forwulation ofa water-soluble drag 
or procirug, because ole problem as set tbit,h immediately below. 

100641 An uncoated tablet, or cannot core prior to coating, comprising starch and a 

hydrophilic polymer acting as a matrix for a water-soluble drug or pro4rng re4luires to 

have a certain minimum hardness in order to be able to resist breakage and/or attrition 

due to mechanical stresses imposed during a high-speed tableting operation (including all 

steps up to and including filling ofthe tablets into cootarners). The minimum acceptable 

hardness will depend on a number of factors including the severity ofthe mechanical 
stresses, but is typically at least about 20 SCIJ, preferably at least about 22 SClJ, more 

preferably at least about 24 SCU (about 17 Top). 

I006 Hardness can be increased by increasing the compression force applied by the 

tablet press, but only up to a certain kvel. At least inthe case oflablets as described 

herein, above a certain compression force, further increases in compression tome give 

little or no further increase in tablet hardness. There is, in other words, a maximum 

hardness achievable by compression of   parchadar sthyphilic N lerIactive 

agent composition. A starch providing aniaximum hardness inadequate to withstand the 
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mechanical stresses of a high-speed tableting operation is unsuitable for the present 

purpose, As shott Fig. 3, certain pregelatirtized tarehes have been found to provide a 

nutximurn hardre of 20 SUJ or less; thuse are w,w identilied as starchee fmving ow 

tensile strength (0.1 kl’l cm2 or less according to the test method of the invention utilizing 

a dwell time of90 seconds). 

00661 Even if a maximum hardness of at least about 20 SCU is achievable, with a 

starch of low tensile strength itinay be achievable only by use of extremely high 

compression forces. A roqufroment for suth forces red ices speed and efficiency and 

increases cost of a tableting operation and is undesirable for these reasorn. 

100611 Where tablets are to he subjected to an additional process step after 

compression, in particular a coating stop, exposure to mechanical stresses is greatly 

increased. According to a preferred embodiment, therefore, ilie sustained-release tablet of 

the invention fiinhex cOnflSes a coating. 

1006] For pramipexole subs of high water solubility as speciiied herein, a 

hydrophilic polymer matrix can be inadequate to provide sustained release of sufficiently 

long duration to perndt 011CC daily administration. It is believed that such salts are readily 

leached out ofthe hydrophihe matrix when contacted by an aqueous mediani such as 

gastrointestinal fluid. It is therefore desirable to further slow the process of doing release 

by providing arelease-controlling coating around the tablet. Such a coating typically 

comprises a hydrophobic or water-insoluble polymer component such as ethylcellulose 

� together with a hydrophilic or water-soluble pore -forming component such as HPMC. 

[00691 Where a starch is used having a tensile strength of at least about 0.15 Its cm, 

-preferably at least about 0.175 kN cn2, more preferably at least about 0.2 h-N cm’2, at a 

solid fraction representative or the tablet (e.g.. about 0,75 to about 0.85), the composition 

is fouxl to be especially suited to a high-speed tnblcting operation that includes a .step of 

coating the tablet with a relessc-controlhng layer. 

100701 Alternatives to ethylcellulose andHPMC as components of  release coating 

layer include other cdllulosic polymers (e.g., methylcellulose, hydrolq?propylcellnlosc, 

hydroxyetlw1ellukIse, carIxymeUkzilose sodærnu, eeulc�c wave snobs as celkikuc 

acetate etc.), polyvinyl acetate, Polyvinyl pyrTolidone, polymers and copoli,ers of 

acrylic acid and methacrylie acid and csters thereof, polyethylene glycol, carrageenall and 

other gums, and the like. 

(00711 A release-controlling layer, if pretrial, typically constitutes about 1% to about 
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’5%, prelrably about 2.S% to about 100%, byweiht ofthe athlct as a w)?ole The 

hydrophobic or water-insotuWe componout. pmrably coirising othyJcelltlose, 

tpicaJy constits thorn l%to about 10%, preferably abOut 2% to oboist ’1%, by weight 

of the tablet as awhole. The pore-fonning componcut, preferably comprising HPMC, is 

typically present in an amount of about 5% to about 500/a, preferably about 0% to about 

40%, by weight of the water-insoluble or hydrophobic component. 

00721 The coating, ifpresent, can optionally contain additionalpMrniaceuticalb 

acceptable exeipients such as plasticizers, dyes, etc. 

100731 Il(ttstrativey, a release-controfling layer in as amount ofahout 2.5% to about 

5% by weight ofabe tabet cccv. (ia. the tablet weight excluding the coating) 000wrises 

an emvlce]lulose-based material (e.g.. Sureleasefi of Collector) and an HPMC-based 

pore-tbrming niateriji (ng.. Opadryfi of Colorcon) in a weight ratia ofabout 3:1 to about 

4:1. 

100741 A releaseoontrolling layer or coating should be applied at as uniinii a 

thickness as possible to provide optimum contro’ ofreea&e rste oftha pramipexole. 

1005I Alternatively or in additon the avstasd-release tablet oithe iuveritiorl 

cortsjrises a nonfi,pctional coating. A no,ifunetional coating can comprise a pol>mer 

oo.n,ponent, fig example HPMC, optionally with other nigreiients, br example 0150 Or 

more plasticizers, color-ants, etc. The term nonfunctional" in the present context means 

having ’so substantial effect onralease propertiet ofiho tablet and does hot imply that the 

� coating serves no usetuil purpose. For example, such a nothing can impart a ahtictive 

appearance to the tablet, provide protection against ahlt1On dIJr,Ig packagirtg and 

transportaton, JLm)rove e eofs..’eBowin on/or bve other benefits. Anonfunctional 

coatiag shcnfld be applied in as amount sufficient to provide ctrniplete coverage oftho 

tablet. T>picahly an amount of about 1% to about 10%, more typically an amount of 

about 2.5% to about 5%, by weight ofthe tablet as awhole, vull be found suitable. 

100161 Uncoated tablets mid cores ofeoatedtablets of the invention can optionalt 

contain one or more pharmaceutically acceptable oxcipients in adthtion to the starch and 

hydrophilic golr cempotlems tcti&&i abova Suo acipients.iuclude withous 

limitation gtidants md hzhricants. Other conventional excipients known hi the art can 

e2sc he included. 

100771 A glidaul. Ca" be used to improve powder flow properties prior to and during 

iabletrng and to reduce caking. Suitable glidants include colloidal silicon dioxide, 
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magnesium trisilicate, powdered eelhdose, starch, talc, t,ibasio calcium phosphate and the 

like hi one ern&edment. cofloidal silicon dioxide is included ner a glidant in an amount 

up to about 2%, preferably about 02% to about 0.6%, by weight of the tablet, 

100781 A lubricant cni he nsed to enhance release of a tablet from apparatus on which 

it ,s formed, for example by preventing adherence to the face of an upper punch 

("picking") or lower punch ("sticking"), Suitable lubricants include magnesium atearate, 

calcium stearato, canola and, glyceryl palmitostearate, hydrogenated vegetable oil, 

magnesium oxide, mineral oil, poloxamer, polyethylene glycol, po1winyl alcohol, sodium 

betizoate, sandium lauryl sulfate, sodium stearyl fumaratc, stearic acid, We, hydrogenated 

vegetable oil, zinc stearate and the like. In one embodiment, magnesium stearate is 

moluded as a lubricant in an amount ofabciat 0.1% to about 1.5°/o, preferably about 0,3% 

to about 1%, by weight oftlie tablet. 

00791 Tablets can be of any suitable size and shape, for example rLnmd, oval, 

polygonal or pillow-shaped, and optionally Jeer nontimctional surface markthg&. 

Especially in the case of coated tablets they are preferably designed to Na swallowed 

whole and are therefore typically not provided with a breaking some, Tablets olthe 

invention can he packaged in a container, acoompanhsd by a package insert providing 

pertinenr immthrnjation such as, for example, dosage and administration information, 

contrammdioatkms, precautions, dng interactions and adverse reactions. 

I080 T)wre is also provided a method of treatment of a subject having a condition or 

disorder for wbich a dopamirme Di receptor against is indicated, the method comprising 
� 

orally administering to the subject a sustained-release pharmaceutical composition in a 

form ofatablet comprising a water-soluble salt ofpramipexole dispersed in a matrix 

comprising a liydropbilic polymer and a starch having a tensile strength of at least about 

0.15104 cm2 at a solid fraction representative ofthe tablet, Preferably the composition is 

administered no more than once daily. 

100811 In aparticular embodiment, the condition or disotder is Parkinson’s disease or 

a complication associated therewith, 

00821 suitable daily dosage amounts include 0.375, 0.5,0.75, 10, 1.5, 3.0 and 4.5 

mg praniipexole dihydrochloride monohydrate. 

100831 Ina further embodiment, a composition oIthe invention is administered in 

combination therapy with one Otranto additional drugs orprodmgs. The tent 

"combination therapy" herein mesas a treatment regimen wherein the agent provided by 
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the composition earths invention and a second agent arc administered individually or 

together, sequentially or simultaneously, in such a way as to provide, a beneficial effect 

from co -action ofthese therapeutic agents. Such beneficial effect can include, but is not 

liimterl to, pliarmaeokinctic orpharrrlacod,t2amio oc-adion of the therapeutic agents. 

Combination therapy out, for example, enable administration of a lower dose of one or 

both agent’ than would normally be administered during monotherapy, thus decreasing 

risk or incidence ofadverso effects associated with bigher doses. Mternatively. 

continationtlierapy can result in increased tlaempeutic effixt ethic normal dose of each 

again in monotherapy. "Combination therapy" herein is not intended to c000inpii.st 

aæministratioi, oftwo or morn therapeutic agents as pert Ofstarate monotherapy 

regimens that Incidentally and arbitrarily result in sequenlial Or simultaneous treatment. 

100841 Compositions of the invention can be especially suited to combination 

therapies, partio&arhy where the second agent is one that is, or can be, administered once 

daily, There are significant advantages in patient convenience and compliance where 

both components of a combination therapy Lan be administered at the same time and with 

the same frequency. This is especially inje in the case ofgcriatrics,atients or those 

suffering memory impairment. 

00E51 When administered simullaneously, the Iwo compon.ents orthe comblilaticit 

therapy can Sc administered in separate dosage forms or iii cofonnulation, i.e., in a single 

dosage li)nn. When administered sequentially or in separate dosage forms, the second 

� agent can be administered by any suitable route and in arty pliennaceuticafly accePtablc 

dosage form, for example by a route author in a dosage form other than the present 

composition. In a preferred embodiment, both components of the combination therapy 

arefornmlalodtogetheriaasingle dosago thrm-

E3C4MPJJS 

Exaapfd 
IO06I Tensile strength of six oommereially obtained lots ofpregelatinized starch was 

determined using i,e triaxial tensile strengTh test procedure described heroinahove. Data 

for tensile strength at asoffd bction 0fo.8 are presentedin 1able I. 
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Table I. Tensile strength of pregelatinlzed starch lots at a solid fraction of 0.8 

(triaxtal test procedure) 

Lot Tensile strength 0th cut 2)
0,323 
0.220 
0.074 
0.1J9 

1 0.2W] 

I 0.236 

100871 Agent variation in tensile strength ofpregelatinized starches was observed, 

ranging from 0.074 to 0.323 Ida cm2. Lots 3 and 4, exhibiting the lowest values of 

tensile strength. were from one manufacturer, Lots!, Sand 6, exhibiting the highest 

values of tensile strength, were from a second manufacturer. Lot 2, exhibiting an 

intennediate value of tensile strength, was from a thfrd manufacturer. 

xrnmlc 2 

100881 Tensile strength of the same six lots ofpregelatinized starch was determined 

by the following simplified for procedure. 

100891 Compacts of each starch lot were prepared on a Carver press, Model 

38891D10000 fitted with 10(32 inch (0.7 cm) tiat-faced tooling, at compression threes of 

1000, 1500, 2000 and 3000 lbf(443, 6-67, 8.90 and 13.34 RN), for a dwelt tirne 0f4 

seconds or 90 seconds. Compacts ohm additional three lots ofpregclatinizcd starch 

(Lots 7,8 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 calculation of apparent density. 

Absolute density of each starch tot was measured by helium -air pyonornetry. Solid 

fraction was calculated as the ratio of apparent to absolute density. 

100901 Hardness (force required to cause crushing) ofeachcompact was determined 

using a Key HT 500 hardness tester. Tensile strength was calculated from this force and 

dimensions of the compact, using the equation 

= 2F/,tOH 

as described hereinabove. 

1041911 A regression analysis was performed to determine the relationship of tensile 

strength to solid fl-action flit each starch lot, and tensile strength at a standardized solid 

fraction ofo,S was calculated. Data areFesented inTable 2. 

15 
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Tablet. Tensile strength of pregelatinized starch lots at a solid fraction 010.8 

(simplified test procedure of the Invention) 

Lot Tensiestezb east)
 tru94,el  sNwell time 

0.310 I 0,306 
0,227 0,191 

3 
-r 

_______ 
0,092 0.085 

0096 0 34 
0.316 0.277 
0333h--&242 
ad, 0.087 

d. ü088 ___n
 

00921 Condation of tensile strength as measured in the simplified test using a 4 

second dwell time (this Example) with tensile strength as measured by the triaxiat test 

procedure ofExampla lit shown graphically in Fig. 

00931 Coretiou citensile strength as measoxed in the simplified test using a 90 

second (bwcll time (this Example) with tensile strength as measured by the tilaxial test 

procedure of Example I is shown graphically in Fig. 2, 

00941 Both dwell times exhibited a strong ceireation, but the conelalion was 

espeoiafly dose where the simplified test used a 90 second dwell time, It is conchided 

that the simplifled test as herein described can be need to estlinate tensile strength of a 

starch lot for the purpose afpredicting whether that starch lot will be suitable i,r 

preparing a sustained-release tablet (onmilation ofthepmsom thnntion. 

1009) t3mrsai maloate sustained-release tablets wore prepared having the 

compositions shown Table 3. Tablet strongth in mg is expressed as .sumanirolo base. 

Table 3. Composition ofsmabiroie maleate tablets of Example 3 

Ingredient 
Tablet strea_Os(mg)  

J[_1II[11"48 _8 _12124 
Amount Qs. byweight) 

sumanirolemakare  0.23 0.45I0.9 1 1.8 1 3-6 _3.61_5.4I_10.9 

HPMC type2208_4000 men s 35.00 35.00I35.0 35.0 33.0!_35.0 _35.0 
pregatinizedstarch 63.87 63,2 60.5J 
colloidal silicon dioxide 0.40 0,40 0.4 0.4 

_SSIJ_.S 
0.4 

_33.0 

niagnesiumstearate 0.50 _050 
_0.4 
_0.50.5 0.5 

_0.4 
_1.0 _1.01.0 

_0.4 
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10096J All ingredients except the lubricant (magnesium stearate) were screened to 

remove lumps and were blended thoroughly in a low-shear mixer operating at 24 rpm for 

10-30 minute The lubricant was then screened into The mixer and the materials were 

blended for a forthor 2-5 minutes. The resulting lubricated measure was compressed mar, 

350mg pillow-shaped tablets mina a Kilian SlO0 tabteting machine. 

Example 4. 

[00971 Tablets similar to those of Example   were prepared using pregelatinized 

starches of lots 1-6 as tested in Examples I and 2. ligediduarm hardness olik tablets 

. obtainable with each pragelatnmized starch Jot was determined. 

100981 Maximum hardness WM correlated -with tensile strength ofdoe pregilathuized 

starch tot used, as measured in the shuplified test or Example 2 using a 90 second dwell 

time. Results are shown in Fig. 3, The correlation was substantially Encar-

(0099J In subsequent tests, tablets of different hardness wore axed as cores for coating 

and were tested for resistance to erosion during a high-speed coating operation. Tablet 

cores having a hardmiesu of at east about 24 SCU (about 17 kp) Were found to have 

acceptable resistance to erosion. As shown in Fig- 3, this degree of FIZTdIIesS is achievable 

Warp pregelatinized starch having a tensile strength of at least abeut 0-175 kN cm, 

Pngolaiinizcd starches of Lots 3 and 4 were unsuitable, having tensile strength less than 

about 0.15 kN cm2 and providing; tablets having a maximum hardness no greaterthan 

about 20 SW (about 14 kp). 

l’xamplc S 

01001 Pramipexole dthydrochroHde sustained-release tablets ware prqared having 

the compositions shown in Table 4, 

Table 4. Composition of pramipexale dihydroebLori&e tablets of Example 5 

Ingredient   Amount (MR)  
pramipexole dihydrochloride 

monohrate 
0.375 0.75 1.5 3.0 4.5 0.3751 0.375 4.5 

HPMC !ypo 2208,4000 n)Pa 5 140.0 140,0 140.0 140.0 140.0 70.0 151,5 157.5 
pregelatinizad starch 2065.  206.1 205.4 203.9 202.4 101.5 jj9.0 lS4.9 

colloidal silicon dioxide 1.4 1.4 1.4 1.4  IT 1.4 1.4 1.4 

rnancsiun1 gearate I1.75 1.75 1.75 1.75 1.75 1 75 1.75 1.75 

total I 350 350 350 50 350 1 175 350 350 

01011 The tablets were prepared by the procedure described in Example 3, using 

pregelatinized starcfi having a temisile strength ofat least about 0175 kN cm2. 
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Exisvide g, 

101021 coated sustained-release tablets ofpramipvxole dihydrocliloridc were 

prepared having the composition shown in Table 5, 

Table S. Composition of coated tablets of F3ample 6 

Ingredient Amount (mg) 
yramipezole dillydrochloride monohydrate 0.315 
HPMClype 2208, 4000 inPa 5 140.0 
yregelatinized susrch 206.5 
colloidal silicon dioxide 1.4 
ma1esiwn stem ate 1.75 
Wood core 350 
eth)icThon-baseO coating matanal (Sucasefi) 7.88 
llPMC-basedcoatin material (Onadr 2.63 
totaleoatrng 10.5 

101031 Tablet cores were prepared exactly as in Examples, using pregolatmized 

starch having a tensile strength dat least about 0.175 kN cm2. A coating solution was 

prepared as fh!lows. Opadrfl) HPMC-based material in an amount o16.004 g was added 

to 106.682 g water and mixed for 45 minutes to provide an RPMC mixture. Next, 72.045 

Surelcasefi ethylceflutose4,ased material was added to the IIPMC nnxt’re and mixed 

for an additional 30 minutes to provide a coating solution. 

(0104 The coating solution was applied to the tablet cores in an amount proiding a 

3% weight gain. The resulting coated tablets were cured using a 12 inch (about 30 cm 

� Vector LCDS or 24 inch (about 60 an)) Thomas Accela-Coata coating pan for about IS 

minutes at abed terateradurre  of et least about 70C. After curing. temperature was 

ramped down over opened ofabont S interstate an exhaust temperature of about 45C. 

010S] Coated sustaæted-release tablets ofpramipexole dihydrochloride were 

prepared having the eouçosffion shown in Table 6. 
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Table 6. Composition of coated tablets of Example 7 

Ingrethent Amount (mJ 
pandpexo1e dihydrochloride monohydrate 0.375 
HPMC type 220S, 4000 nil’a S 140.0 

oeIathuized starch 206.5 
colloidal silicon dioxide 1.4 
magnesium stearate 1,75 
total core 350 
ethylceflukise-tiased costing material 

(Surekasefi 8.4 
HPMC-based coating material (Opadryy)) 2,1 
total coating 105 

0106 Tablet cores were prepared exactly as in Example 5, nairig pregeMinizod 

starch having a tensile strength dat least about 0.175 Icti cnf2. A coating solution was 

p’aparS us foflout Opadryfi }IPMC-hased material in an amount o14.S0) gwas added 

to 103.041 g water and mixed for 45 minutes to provide an FIPMC mixture. Next, 

76,819 g Sureleaeefi ethylcclltUose_based material was added to the HPMC mixture and 

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

101071 Coating to a 3% weight gain and curing of the coated tablets were performed 
exactly as in Example 6. 

(0iQI Coated sustained-relcase tablets olpra’nipexole dihydroobtoride were 

prepared having the composition shown in Table 7, 

Table 7. Composition of coated tablets of Example   

Ingredient Amount (m 
zamipexole dihydrochloride Intense be 0.375 
HPMC 2208,4000 niPa s 140.0 

egeIMinized starch 206.5 
Colloidal silicon dioxide 1.4 
magnesium tearate 1.75 
total core 350 

yteUuiose-1meed  coating material (SureMasJ 13.13 
HPMC-based coating material (OpadxA)) 4.38 
total coating 17.5 

I0109 Tablet cores were prepared exactly as in Examples, using pregelatinized 

stsch having a tensile strength dat least about 0.175 kN orn. A coating solution was 

prepared as follows. Opadry) HPMC-based material it an amount of 10.003 g was 

added to 177,737 g water and mixed for 45 minutes to provide an UPMC mixtum, Next, 
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120.03 g Surelease(b ethyicollulose-based material was added to the HIMC mixture and 

mixed for all additional 30 minutes to provide a coating solufton. 

101101 Coating to a 3% weight gain and curthg of tin coaled thb!ets were pinpointed 

exaotty as in Example 6, Afteriis irgt curing step, ending was repeated to provide a 

total table! would gain of about 5%, followed by ruling for about IS minutes at a bed 

temperature of at least about 70C. After curing, temperature was ramped down over a 

period of about 9 minutes to an edjanst temperature of about 45CC. 

I loin] Coated sustained-release tablets ofpramipexole dihydrochloride were 

prepared having the composition shown in Table 8. 

Table S. Composition of coated tablets of Example 9 

Ingredient I Amowit () 
pra,ipexoledthydcliloridemonoyete 0.375 

1-iPMCt)’pe22084000mPas 
206.5 

magnesium stelsrate 1.7.5 

total core 350 
ct}iylcellulose-based coatingmaterial (Surelease) 14.0 

HFMC-bssed coasg mslOadzyfi) 33 

total ecaIjim 17.5 

101121 Tablet cores were prepared exactly as in Example 5, using pregelalimzed 

starch having atcusile strength ot’at least about 0.115 lcN em* A coating solution was 

prepared as follows. Opadryfi RPMCbasedmaterial in an amount ofs,002 g was added 

to 171.735 g water and mixed for 45 minutes to prov&e in HPMG nthcturt Next, 

118.032 g Surelease>eth’iceIIulose-bese material Was added to the E?MC mixture and 

mixed for an additions 30 minutes to provide a coating solution. 

0113] Coating to a S°/i total weight gain and curing Of the coated tablets were 

Performed exactly as in Example S. 

xampklil 

01141 Dissolution profiles of the 0.375 mg pramipexole dihydrochloride tablets ci 

each of Examples 5, 6 and 9 were evaluated in a standard in ySro (ISP dissohltimirt essay 

under the following conditions. USP apparakt& I was used to th’]. diSS011itiOfl medium 

(900 ,sii of O.05M pIaosphee buffer at a.pB ofo.8) at a spindle rotation speed of 100 rpm 
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and a temperature of 37’C. 

1011.51 Data are shown in Fig. 4, 1 h uncoated tablet of Example S and me Fasted of 

Example 0 having a 3% crating comprising 25% pore-fbrmer exhibited very similar 

overall disoIutioa profiles. On close inspection, however, it will be noticed that the 

uncoated tablet of Example 5 showed faster initial dissolution, such that at  hour and 

hour sampling times rho percent dissolved was greater, than in the case orthe coated 

tablet oflinmple 6. For example, at 1 hour, the coatedtablet ofExampla 6 showed only 

11% dissolution, while the uncoated table of Example 5 showed 15% dissolution. 

� Similarly, at 2 hours, the coated tablet ofExample 6 showed no more than 20% 

dissolution, while the mieoatedtablet of Example 5 showed 24°/s dissolution, 

0116] Dissolution or the tablet of Example 9 having a 5% coatitig comprising 20% 

oro-fbrruer exhibited a dissolution profile much slower than either the tablet of Example 

or the tablet of Example 6. 

Erasure 11 

101171 An /n vivo study was conducted in healthy human volunteers to assess 

bioavailitbility ofpramipexole formulated as the 0.375 mg sustained -release or extended-

release (X R) tablets afEwangles 5,6 and 9 by comparison with a reference treatment 

with immediate-release (IR) pramipexole dihydrochioride tablets, and to evaluate sandy 

ofpramipcxole when its absoiptionproflle is altered as in these extended-release tablets. 

Method 

101181 The study followed an open-label, 4-way, randomized crossover design and 

was conducted in healthy male and female subjects ranging from 18th 55 years o rage. 

The subjects received each ofthe four treatments during the course ofthe study, which 

was conducted at a single center. Atotal of 12 subjects were enrolled. The subiects Were 

fasted overnight and then given a 0.315 mg oral dose ofprau,ipexole dihydrochloride 

tmncl*ate. nthe case ofthe 11< ftjrniubtion which was provi&’d ssMirapoxfi 

tablets, three equally divided doses of 0.125 tug each were given at 8-hour intervals, 

beginning in the morning. In the case of the XK fonnulations of Examples 5, 6 and 9, a 

single 0.315 mg tablet was given in the niomfng. Serial blood samples wore taicn over a 

4&hour pied for P1< assessment. Adverse events were recorded during the same 48-

hour period. 

101191 Plasma pratnipexole concentrations were rimaugetedl byao RPLC-MS/MS 

method, validated overthe assay range 0.05-5 nglml. All runs met bioanalyticil. 
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acceptance criteria jor calibration standards and quality control. Samples were not 

diluted prior to analysis as all sample concentrations were within the limits of 

qtaintitation. 

101201 PfC parameters for pranipexole were estimated by non-co,npartmerital 

methods, using the nonlinear regression program Kinotica ofinnapliase. Individual 

Plasma concentration data and &a actual thus points of blood sampling from each subject 

were used in the onalysis. Plasma concentrations; belowthe lowerlimit ofquaatitatioo at 

cs4y time-points were sot to zero, whereas those in the terminal phase were excluded 

� from the analysis. 

101211 In viVo pramipexole absorption data were derived by a deconvolutionroutine 

employing the Kinetics program. To perform this analysis, a fit ofthe pramipexole data 

1–0m the reference trestniont was first made to a one-compartment open PK, disposition 

model with first order absorption. Based nil this fit, plasma pramipexole concentrations 

were sftnulated for a 0.375 mgintravenous bolos dose o(prsrnipexok. These simulated 

pramipoxok concentrations were used in the deconvolution routine. 

01221 In *lro/in v/vU correlations for each ofthe pramipewle XR formulations were 

examined by evaluating a linear relationship of in vivo absorption as a function ofth vitro 

dissolution. 

10123J Prediction of mean steady-state concentrations training; from repeated daily 

dosing was performed by immolation of hourly concentrations from individual subjects 

obsccwcl coocentratioaime data md thee by the principe ofsuperposition, estiniating 

the concentrations durhigme 6th day ofdosing. Estimates ofhalC-life obtained fronthis 

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

would be achieved by the 4th day. The steady-state Parameters Tarr, C. ICes,, AUC0e, 

tCev5 (calculated asAUCa_24/r) and FR (fluctuation ratio, calculated as 

were also estimated during this exercise. 

Ressultra 

10I24.t Ofthe 12 subjects enrolled, 10 completed the study. Two subjects were 

dropped prior to receMng the reference treatment, therefore their data were not included 

in the PlC analysis. 

101251 Mean plasma prrnnipoxole concentrations over the 48 bout assessment period 

are shown in Fig, 5, PK estimates derived from the individual subject data are provided 

in Table 9. 
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mIle 9. Plc parameters (mean & standard deviation) 

Parameter flttablet 
Ml(aperfi) 

 Xktablets  
Eramp)e 

$ 

Ezample 6 t KampJe 9 
AUCo (ng.h/mi) 9.93 – 3.05 9.05*3.24 9.66 * 2.91 8,91 t,4,11 
AUCaa5 (r.h’ml) S.60 *2.63 7.6 I 2.83 7.00 * 2.00 7.07*2.77 

0,433 * 0,083 0.332 ›*O 076 o.2g2 0.069 0.242 – 0.062 
T (ii) 15,9 * 3.4 6.2 * 2.0 12,0153 1 15.6 6,2 
Tu, (hI 91 – 2.6 11.4 * 4.1 1 11.9 * 2,8 1 12.1 * 6.0 
* reached after thfrd 0.l2Sorb tablet -

101261 Meao cu1j)stv bsoiption date(up to 24 iaours) for the XR tablets are 

shown in Table 10 together with corresponding in vhro &solution data from Example 

JO. 

Table 10. In vitro dissolution and in vivo absorption data for Nit tablets 

TWO Exia Dles I Example 6 Example!) 
Ta diss. 

(in ,it,o) 
% 

abs. 
(is ,fvo) 

°/.  dies. 
(hi vim,) 

% 

abs. 
(in ViVa) 

% 

lips, 
Kin vitro) 

% abs. 
(in vivo) 

0 0.0 0 0.0 0 0.0 
1 IS 10.6 II 3.3 2 0,0 
2 24 21.1 20 13,2 7 0.5 
4 36 43.2 34I 30.0 20 15,0 
6 47 52.3 40 39A 31 23.9 
8 55 57,8 55 _45,6 41 29 
12 69 68.6 70 57:’ 56  
16 79 75.5 80 67,4 69 51.1 
24 90 83.6 92 83.f 85 64.8 

101271 /n wfr/in s/v eorre}atiw plots derived Rom the data of Table 7 are shown in 

�Ei8s. 3-5 for the ICR tablets of Examples I, 2 and 5 respeetivIy. 

10128 Estimated PK paraunchos cskvlatod from pye–cted steady-state 

coneeail.rations are given in Table II. 

Table H. Estimated steady-state PK parameters (mean * standard deviation) 

ann r lit tablet 
(Miflpext) 

 XR tablets  
xjis Example 6 I Example 9 

’L (la)    5,4 * 1,9 
2.8Sranmit 0.53 0.1% 0,49*0.15 Al  0,41 * 
0.14!m_(ngil)_ 0.29–0.14 022 *0,12 015C

 ngl) 0.40 0.13 0.36 0.14  

MISO’602

0.34 
k0,I59.53

 *3.12 866 –3.29 8.066 
3.52FR.

 0.66 022 T97 031 0.62 j 0.45 
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101291 The subjects dropped from the study expericncd a non-serio,as adverse event, 

orthostatic hypotension. Both subjects were receiring treatment with the XR tablet Of 

Example I when this adverse event occurred. 

101301 No serious adverse events were reported in the study. 3 h ’nest th,quontly 

reported event was orthostatic hypotension, all but tj of which were considered 

transient in nature. The marmsery ofi,tclividu& non-serious Adverse events re,orted for 

Oath treatment are given in Table 12. 

Table 12. Kumbers omen-serious adverse events repefltii 

FRtblet XRtablets 
ExampiejIllustrate 6 1 Exaiiipi 

No. of subjects 10 12 11 1 10 
All events 
Orthostatic hypotension 

9 1 7  8 5 
1 5 2 1 

is cn si on 

01311 The mean plasma prarnipexole conceutsatioll profile shown in Fig. S clearly 

shows the tablets of Examples 5,6 and 9 effectively extended the release oipramipexole 

relative to the Iktablet. The Xxtablets otThiamples Sand 6 exhibit a delay of 

approximately! hour in onset ofabsorption, whereas quantiliable levels ofpramipexok 

were not observed until about 3 hours after administration olDie XR tablet cfExa,nple 9. 

101321 The derived PKparameters given in Tabk 9, fir particular the Cvv and T 

data, indicate that oldie XR tables, the tablet Of Example 5 exhibited  tho histest and the 

tablet of Example 9 the slovivst absorption, the tablet of Example 6 being intermediate in 

this regard. 

!0333J The relatively high incidence ofnon-serious adverse events associated with 

the tablet ofl3xample 5 suggests that the relatively rapid release ofpramipexole from this 

formulation, leading to a relatively high C, is detrimental to the safety profile of such a 

formulation. Onthe other hand, the tablets offlxamples 6 and 9 exhibit a safety protlie 

that is at least as favorable as the 11< tablet adnniiisteredthree times daily. As shown in 

Table 11 the predicted ffiwtuation ratio was also greatest for the tablet ofExample 5. 

As shown in Figs. 6-8 astrong in vs tro4n vtvo xnulatioa was established within each 

formulation. Suiprisingly, however, the in pti,t, dissolution data did not clearly 

distinguish the wiooated tablet ofExample 5 from the coated tablet offixample 6, except, 

is pointed out above, at the eatliast sampling times. 
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"AT IS CLAThIEO IS; 

I. A susWned-release phannaceutical composi&nrin a farm of an orally del table 
I abiei cornprisinp a water-sojnhie salt ocpramipexole, dispersed in a matrix 

I comprising a hydropbjljc polymer and a starch having a tensile strength of at east 

I about 015 k14 onf2, preferably at least about 0175 kM urge,and more preferably at 

I

 

least about 0.2 kN came, at asolid fraetiontepresentztive of The tablet. 

I 
2. The composition ofClaim I wherein the starch is a pregelatinized starch. 

3. Tice composition of other of Claims Icr 2 whercinthe starch is present in an 

ainoujit ofabout 25% to age at 75%, preferably-about 40% to about 70%, and more 

proftrahly about 45% to about 6%, by weight. 

4. The composition of my ofihe preceding claims wherein the hydrophilic, polymer i5 

selected from the group consisting ofmethylcelhtlose. 

I hydroxypropylmethylcellulose, carmellose godium and carbomer. 

I 
5 The composition of any ofthe preceding claims wheroin the hydrophilic polymer is 

hydroxypropylmethylceflulo Sc. 

6. The composition of any ofthe prece’Thig claims wherein the hydrophxhc polymer is 
I present in aa amount ofabout 20Yü  to about. 70%, preferably about 30% to about 

I 6004, and more preferably about 35%  to about 5Q0/, by weight. 

I 7, The composition of any oithz preceding claims whereirithe salt has solubility not 

I 
less than about 50 mglml preferably not less than about 100 rngl’.nl. 

I �8, The composition of any of Claims Ito 6 whereirifire salt is pramipexole 

d dry drooblorida. 

9. The composition ofany oIthepreceditig claims that comprises about 0.11° about 

10 mg, preferably about 0.2 to about 6mg, and mow preferably alxuji. 0.3 to about 5 

mg, prauiipexoie per tablet, expressed as pramipexole dthydrochloride monohydrate 

equinoat. 

10. The composition of any ofthe preceding claims, further comprising a coating on the 

tablet, 

II. The composition ofciai’n 10 wherein said coating is a rolease.controhing layer. 

12. Thu composition of Claim II wherein said release-controlling layer constitutes 
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about 1% to about 156/, by weight ofthe tablet. 

13. The composition of claim 10 wherein said coating is anonfunetional tooting, 

t4. A pharmaceutical composition in a form of an orally deliverable tablet havh’g a core 

comprising 
pramipexole dihydroelilorido monohydrate in an amount ofabouf 0.375, 

O.75 IS 3  o 4.5 not, dispersed in a matHx comprising (a) HPMC type22OS in an 

amomt of about 35% to about 50% by weight of the tablet and (b) a pregelatinized 

eraroli having a tensile strength of at least about 015 kN cm2 at a solid fraction of 

0$, in an amount of about 45% to about 65% bywoight ofthetabet; said core 

being substantially enclosed to a coating that constitutes aboat 2% to aboot 7% of 

the weight of the tabJt, said coating con1prising an ethy1ce1lnlosebase 

hydrophobic or water-insoluble component and an I{PMC-bascd poTe-forining 

component in an amount of about 10% to about 40°% by weight 0 the 

ethykollulose-based component. 

15. A method oftrcalment of   subject havg a condition or disorder for which a 

dopainine fh receptor agonist is indicewd, the method comprising orally 

administering to the suteet the phannacoutical composition of any ofthe preceding 

claims. 

16. The method ofclaim 15 wherein the composition is adntd,tered not more than 

once daik,. 

t7. The method ofejther ofclaims IS or 16 wherein the condition or disoTder is 

Parkinson’s disease or a conwUcatian associated thciei.ith. 

26 
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Continuation of Box 1.1 

Although claims 15-17 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the 
alleged effects of the co.Ipound/composjtion. 

Continuation of Box ’.1 

Claims Nos.: 15�IT 

PUT  391(1,,) par - Method for treatment of the human or arcirga? body by 
therapy 

Continuation of Box LZ 

Claims Nos. 1-17 partially 

Present Independent claims 1, 14 and 15 relate to a sustainedrelease 
formulation of pramipexole wherein one technica? feature (starch) is 
defined/characterized by reference to an Intrinsic property thereof 
expressed in terms of a parameter, namely: tensIle strength of at least 
about 0.15 kft cm�i at a 011C fraction of 0.3". The use of this paraeeter 
In the present context Is considered to lead to a lack of clarity within 
the meaning of Article 6 PCT. It is impossible to compare the parameter 

� the applicant has chosen to employ with what is set out In the prior art, 
l.a, because this parameter is not described/used in the relevant prior 
art, and because the values obtained for this parameter depend on the 

- niethodkondltions of menurement of both tansl� strength and solid 
traction, The lack of clarity Is such as to render a meaningful complete 
search impossible. 

Consequently, the zearch has been carried out, ignoring said parametric 
definition, for su5taimeł�release formulations of pramipexole comprising 
the technical feature pregeIatinized starch", as disclosed In the 
description In connection with the examples, and In claims 2 and 14. 

the applicant’s attention is drm4n to the fact that cjatps, Dr parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
International preliminary examination (Rule 56J(e) C1), The applicant 
Is advised that the FPO policy Then acting as an International 
Preliminary Examining Authority Is normally not to carry out a 
preliminary examination on matter 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 11 procedure, 
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PRAMIPEXOLE ONCR-DMLY DOSAGE FORM 

FIELD OF THE INVENTION 

00011 The present invention relates to pharmaceutical foimulations of the dopaminc 

receptor agonist prarnexole, and more particularly to Sustained releasedosage Lotus 

suitable for once-daily administration ofpraniipaxole. 

BACKGROUND OF THE [NVENT[ON 

100021 Pramipexole (I) is a dopamine IF receptor agonist useRsl in treathient of 

Parkinson’s disease- Pramipexole as its dihydrochioride salt is commercially available as 

Mirapexfi tablets ofPhannacia & Upjohn. These are humediate-rejease tablets in 0.125 

tog, 0.25 lug, 0,5 M, l.Omg and 1.5 real strengths designed for oral administration are 

cizsgle tablet three times per day to provide a daily dose of Q375 to 4.5 mg. See 

?hy.ctcians’ Devk Reference 57th edition (2003), 2768-2772. Doses herein are expressed 

in amounts ofpramipcxole dihydroebioride monohydrate unless otherwise spocilled; .0 

M pramipexole dihydrochloride monohydrate is equivalent to about 0.7mg pramipexole 

base. 

H (I) 

100031 A threetomes daily dosing Teg,men for immediate-release pramipexole 

dihydrochlonde tablets is well tolerated, but patient conçliance would be much improved 

if once-dai y regimen wore possible. In this regard it will be noted that the prirossry 

indication for the drug, Parkinson’s disease, is an affliction that becomes more prevalent 

with advancing age and is often accompanied by decline in memory. A once daily 

reglixpell would be especially useful in enhancing compliance among elderly patients. 

100041 In reunion with other anti-Parkinson’s disease drugs, pramipexole has 

potential to cause undesirable side efl’ects. Side effects ofpramipexole have been 

reported to include orthostatie hypotension, the incidence ofwhich is dose-related. There 

are also repofls of sthjeets oripratnipexole medication experiencing increased 

sunmnlence, inparticolar "sleep attacks". Such attacks involve 2 subject faltug aslee, 

while engaged in activities orally hying, including operation ofamotor vehicle, 

sometimes 
resulting in accidents. Development of a new once-daily dosage form of 

pramipexote must take into account the potential to cause such side effects, so that the 
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new dosage form, adminiatered once daily, can be tolerated at least as well as the present 

immediate-release tablet lbrmulation, administered three times daily. 

00051 It is an object of the present invasion to provide a once -daily dosage form of 

praraipexolo suitable for oral administration it is a further Object to provide such a 

dosage [ann having potential for side effects no greeter than a three times daily regimen 

o Cpi’amipexole immediate release tablets. It is a still further object to identify an in vitro 

release profile that would be characteristic of a well tolerated once-daily dosage form of 

prainipexole. It is a still Ilirther object to identify all in viva phantacokiuratic (PK) profile 

that would be consistent with good therapeutic efficacy while not causing an unacceptable 

incidence or severity of side eIcts. It is a still Thrthcr object to provide oxemplaay 

dosage thrnis exhibiting such an in vim, release and/or in viva [’K profile. 

100061 Sustained release formulations of Carry dmgs have been described in the 

literature. For example, U.S. Patent No. 6,197,339 discloses a sustained rebates tablet 

comprising (R)5,6-dthydro-5nethylamino)-4H-imidaso[4,5-ij}-quftoUn-2Q)-ozw 

(ZF2-butectedioate (I :l){the dopamine D2 receptor agonist sunianirole rnaleate) iii a 

matrix Coniprising hydroxropyln,othyleellulose (HPMC) and starch The lablet is 

disclosed to he nscM in treatment ofParkinson’s disease. Starches disclosed to he 

I 
suitable therein include pregelatinized stardi. 

[00011 U.S. Patent No  5.458,87 discloses a eoptrefled-re?ease tablet comprising an 
I ostrtotic core itat consists Of  dmg in admixture with awater-swellable component such 

I as HPMC or polyethylene oxide, and  a coating that comprises a water-resistant polymer 

I and a minor amount of a water-soluble compound that acts as a porefonner. Upon 

I 
formation of pores in the coating by dissolution of one water soluble compoirnd, the 

water-swellal,le agent is said on expandtlte was and provide a dntg-rieh sortlicc in tattoo at 

I

 

With gaslrointestthc} fluid. 

I 00081 U.S. PatcntNo. 5,656,296 discloses a dual control saustained-rolease 

I fon’inlation comprising a core that comprises a drug and a low ’melting point exoipieiit, 

I 
and a coating layer over the core that comprises a pH-independent water-insoluble 

polymer and a water-soluble mm-forming polymer. 
I (00091 European Patent Application No, PP 0933 019 discloses a starch said to be 

I suitabk for preparing tablets having high hardness yet being capable of rapid 

I disintegration in an aqueous mediunt Tensile strength ofthe finished tablets is calculated 

I from the hardness. 
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100101 Rubble etal. (1995), dllnkatNcumpfiminaco/o 18(4), 338-347, described 

efficacy, safety, tolerability and pharinacokinetiet ofprarnipexole administered thee 

times a day in patients with early Parkinson’s disease. A review ofpramipexole use In 

nianagement of early and advanced Parkinson’s disease has been published by Dooley & 

Markham (l998), Drugs &Aging 12(6)495-514. No disclosure is made therein ofonce-

daily adniirtistration or sustained-release formulation ofpramipexole, 

100111 More recently, Biglan & Bolloway (2002), Expert Opinion on 

PlwnnacoL/xerapy 3(2) 197-210, reviewed pramipexoic and its clinical utility in 

Larkinsoti’s disease and iiotedthat daily dosing with alindponig tablets is recommended in 

patients with impaired renal fimution, as evidenced by ercatirre clearance of 15-34 

Inh(minute They also indicated that while dopamine receptor agonists generally have 

been associated with onhostatic hypotensiov, pramipexole does not appear to cause this 

complication any more than placebo in randomized controllcdtrials. Dismounted 

therein, however, that evidence from such trials supports increased incidence of 

somnolence in patients receiving pramipexole in early Parkinson’s disease, 

100121 Steady-state PKproperties ofpramipenote, administered dean times a day in 

the font’ ofpramipexole dthydrochlorido tablets, were reported by Wright at at  (1997), 

Journal of Clinical Phannacology 37, 520-525, who concluded that steady-state PlC 

characteristics were linear up to a daily dose of 4,5 mg he both men and women. 

100131 Patents and publications cited above are incorporated herein by rethrence, 

SUMMARY OF UIR INVENTION 

100141 There is now provided aq orally deliverable pharnacoutical composition 

comprising a hors poetically effective amount o(pmntipexole or, pharmaceutically 

acceptable salt thereof and at least one pharmaceutically acceptable excipient, said 

composition exhibiling at least one 01(man in vitro release profile wherein on average no 

more than about 209% or the pramipexole is dissolved within 2 hours after placement of 

the composition in a standard dissolution test; and (b) en in vivo pranlipexole absorption 

profile following single dose oral administration to healthy adult humans wherein the 

time to reach a mean of20°/o absorption is greater than about 2 hours anti/or the time to 

reach a clean of 40% absorption is greater than about 4 hours. 

100151 There is Farther provided a method oftreatment of a subject having a 

condition or disorder for which a dopamine receptor agonist is indicated, the method 

comprising orally administering to the subject, not more than once daIly, an orally 
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deliverable plsexmacentical composition comprising a therapeutically of(ective amount of 

pranipexoIe or a pharmaceutically aoceptal’le salt thereof and at least One 

pharJnacuticaJIy acceptable cxcipient, said composition exhibiting at least one of to) an 

in vitro release profile wherein no more than about 20% of the pramipetole is dissolved 

within 2 hours aer placement of the composition ja a standard dissolution act; and (1) 

an in vivo prlinipexole absorption profile following single dose oral administration to 

healthy adult hw’rrns ’vhemin the time to reach a mean of 20% absoption is greater that 

about 2 hours and/or the time to reach amean of40% absorption is greater than shout 4 

hours. 

100161 more is still further provided aprocess for selecting it formulation of 

pranispexole or a phanneceuticafly acceptable saft thereofsuirable for suslthed-release 

oral delivery ofpramipexole. According to a first embodiment, the process comprises 

placing a candidate formulation in a dissolution medium under conditions nra standard as 

vitro dissolution two, wherein if on average no marathon about 20% of the praniipexole 

is dissolved within 2 hours after placement of the candidate formulation in the dissoMion 

medium, the candidate formulation is deemed suitable for selection. According to a 

second embodiment, the process comprises conducting a standard pharmacolcinetic study 

following single dose oral administration of   candidate formulation 10 licaltby adult 

humans and deriving an /n vivo pramipexole absorption profile from said study, wherein 

if thc time to reach a mean of 20% absorption is greater than about 2 hours and/or the 

time to reach a mean of 40% absorption is greater than about 4 hours, the candidate 

formulation is deemed suitable for selection 

100171 The term "orally deliverable" heroin means suitable for oral, including formal 

and inLra-oral(e.g., sublingual or buceal) administration, but compositions of bad present 

invention are adapted primarily for peroral administrator, i.e., for swallowing. Where 

Ow composition is in the form of  discrete solid article such as a lablet or capsule, it is 

typically swallowed whole or broken, with the aid of water or other drinkable fluid. 

I0018 A "therapcuticafly effective amount" ofpramipexole herein is a daily dosage 

amount that, when administered as part of   regimen, provides therapeutic benefit in 

treatment al’s condition or disor1er for which a dopamine receptor agonist is indicated. 

Suitable amounts per dose are likely to be found in a range from about 0. Ito about 10 

mg, preferably about 0.3 to date ut5 rag, foroxample about 0.375. 05, 0,75,1,0, 1.5, 2. 0, 

3,0 or 4,5 mg expressed as pramipexole dihydrochloride tnonohydrate equivalent. 
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100191 A ’standard dissolution test" herein is a test conducted according to United 

State.cPhar,nacopeta 24th Mitten (2000) (liSP 24), pp. 1941-1943, using Apparatus! 

described therein at a spindle rotationspced of 100 rpm and a dissolutionmedurn’of 

005M phosphate buffer, pH 6.8, at 37°C, or  other lost conditions substantially equivalent 

herow. 

00201 In vivo "absorption" herein refers to the percentage ofpramipexolc that enters 

the bloodstream, as conventionally calculated from data of a standard 9K study invohtg 

oral administration of a single dose ofpramipexolc. It will be understood that 9K data 

arc subject to the usual variation seen in biological data, thus the abtorption percentages 

specified above are means from a population, typically at least about 8 in number, of 

individual healthy adults in accordance with standard statistical practice. 

100211 A subject" herein is an anima) of 2113’ spcoi es, preferably mammalian, most 

preferably human. Conditions and disorders in a subject for which a dopamine receptor 

agonist is said herein to be ’indicated" are not restricted to conditions and disorders air 

which a dopamine receptor agonist has been expressly approved by a regulatory 

authority, but also include other conditions and disorders known or believed by a 

physician to be amenable to treatment with a dopambe receptor agonist. Treatment’ 

herein embraces prophylactic treatment unless the context requfres otherwise. 

100221 Compositions of the invention exhibit a number ofsurpriaiiig and unexpected 

features and benefits. 

00231 First, sustained-release dosage fonts arc typically sought where it is desired to 

enable longer time intervals between dosing of a drug having a short half-life in plasma, 

due for example to rapid metabolism, excretion or other mutes ofdepletinn. Among 

drugs used to treat Parkinson’s disease, levodopa is a wellknowii example, having a short 

elimination half-life (Tin) of about 1,5 hours. See Colosimo & Dc Michele (1999). 

Eischrear *,enwq/ qfNeuroIogyfi(l), )- 21  Bycontrastprarnipexole has a fju of about 

90 aly)ar 14 hours, depending on the paiticular study, and would not on this ground be 

expected to requfre special attention to formulation to enable once-daily dosing. 

100241 Second, praniipexole, at least in the form of its dihydroohioride salt, has high 

solubility in water (about 00 mglml at 20-25°C). Highly water-soluble drogs are 

typically difficult to formulate in sustained release fonn because otthe tendency oftlie 

drug to rapidly leach out of the dosage thnn upon exposure to an aqueous medium such 

as gastroii,rcctrnal fluid. 
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100251 Third, as demonstrated herein, pramipexole dosage fornis having very similar 

in our release profiles, as oharactenzed by standardparametem such as time to reach 

50% or 80% dissolution. asen, as demonstrated herein, have in vivo PlC profiles that differ 

in vow mcartingthl ways. Differences in PK prol5le between dosage lonis baying similar 

50% and 800/o dissolution times in an in vitro test can define the difference between a 

dosage from that meets The criteria of too present invention and one that does not. 

10026J This last finding is especially unexpected in light of a close In vwo/in vivo 

correlation that is evident for individual dosage but as demonstrated herein. It is 

surprisingly Downs that dta for earlythne points (up to about 2 hours) and’or initial 

� dissolution rates (up to about 200/o dissolution) in the in viwo test dascribed herein are 

indicative of   PKprofile consistent until the present invention. Thus a pramipexole 

composition exhibiting no morc than about 20% dissolution at a 2 hour time polot an the 

in vitro test is strongly indicative of a desirable In vivo PK profile, whereas one exhibiting 

faster early dissolution, even if 50% and 80% dissolution fires are no different, is not so 

indicative. 

100271 These and other features, hanetits and advantages of the invention will be 

apparent from the disclosure that follows. 

B14ThF DESCRIPTION OF TFIR DRAWINGS 

100281 Fig. lisa gTaph showing in vitro dissolution Divides ofthiee different 0,375 

mg sustai ied-release tablet formulations o(pramipexole dthythochloride moaobydrae, as 

more rally described in Example 6. 

00291 Fig. 2 is a graph from a human pKstudy showing time course of mean plasma 

pramipexole concentration following oral administration of 0.375 mg pramipexole 

dihydrocliloride monohydrate, either as a 0.125 mg immediate-release tablets 

administered threetimes at 8 -hour intervals or as a single 0.375 fig dose of each of three 

different sustained-release tablets, as more folly described in Example?. 

100301 Fig. 3 shows in vitro/in vivo animation for the prnmipexoin dihydroohloride 

tabets ofrixamp)e 

100311 Fig. 4 shows in vitro/in vivo correlation for the pramipaxole dihydrooliloride 

tablets of Example 2. 

00321 Fig. 5 shows in vitro/in vivo correlation for the prasuipexole dihydroclihtido 

tablets of Eixa’npte 5. 
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DETAILED DESCRIPTION OF THE INVENTION 

00331 In one embodiment, apmmipexole composition of the invention exhibits at 

least one of the following: 

(a) an in vitro release profile wherein on average no more than about 20% of the 

pramipexole is dissolved within 2 hours after placement Of the composition in 

a standard dissolution test; and 

0’) an in ;ho pramipexole absorptionprofile follong single dose oral 

administration to healthy adult humans wheroin the time to reach a mean of 

I 20% absczptlen is greater than aboul 2 herJrs andlor the time to read, a mean 

I 
of40% absorption is greater than about 4 hours. 

100341 Accordingly, in a particular embodiment the combustion satisfies at lo.qst the 

I 
in vitro test set forth in (a) above. 

[00351 In another particular embodiment the conçositlen satisfies at least the in wor  

test all Ruth at (Ii) above, 

100361 To satisfy the in vitro test on average no more than about 20% ofthe 

prainipexolo initially contained in the composition must dissolve within 2 hours after 

placemciit in a dissolution test conducted according to US? 24 using Apparatus I at a 

I spindle rotation speed of 100 lvm and a dissolution media of 0,05 NI phosphate buffer, 

pH 6il, at 37C, or in a substantially equivalent test. Preferably no more than about 12% 

I of the pramipexole dissolves within 1 hour in such a test. Time to reach 50% dissolution 

is preferably at least about 4 hours, more preferably at least about 6 hours. Time to reach 

I 80% dissolution is preferably at least about S hours, more preferably at least about 12 

ho us  

90371 To satisfy the in viva tcsç a  single dose PK study in healthy adult human 

subjects must provide data consistent with an absorption profile wherein, at a time point 

about 2 hours after administndion, mean absoiption .has not yet reached 20%, and/or at a 

time point about 4 hours after admhiietration, mean absorption has not yet reached 40%. 

Pretinably the time to reach a mean oe1O% absorption is at }east about 5 home, more 

preferably at least about 6 hours. 

1003181 it is preferred that the composition, when administered Circe daily, exhibit a 

bioavailability, as expressed conventiommlly by AUCois Cr AUCo, that is substantially 

equivalent to the same daily dose of an immediate -release pramipexole dihydrochloride 

reference formulation, for example Mirapexfi tablets, administered three times a now. In 
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the present contexts "substantially equivalent" means that the bioavailability ofsuch a 

prefcn-eæ con,position is about 0.8 to about 125 times that of the reference formulation. 

100391 it is preferrcd that the composition, following single dose administration of 

0.375 mg (expressed as pramipexole thhydrocbloride monohydrate equivalent), ethibit a 

maidmum plasma concentration (C) ofpraroipcxole that is not greater Urn" about 0.3 

ng’ml. Where a higher dose is administered, the preferred upper limit of Cx is 

proportionatery greater, it being known that phen,’aeolcinetks ofpnamipexole are 

substantially Linearly dose-rclated up to a daily dose of4.5 mg. Wright et aL (1997), op. 

cit. 

(00401 It is preferod that the conosition, following single dose administration, 

exhibit a time to reach mainaum plasma concentration (Tnc) ofpraxnipexole that is at 

least about 6 hours, preferably at least about 8 hours. 

10041 It i5 especially preferred that the composition exhibit a PlC profile consistent 

with steady-state plasma concentrations having a fluctuation ratio that is not substantially 

greater than that ofihe reference ormulation as defIned above. Fluctuation ratio (FR) is 

defined by the following equation: 

where C and C, are association mnimom and average plasma conoentrations 

respoctively. 

100421 Preferably the PK Mary deed to generate the parameters specified above far a 

vnndidal.o vacation [ion is conducted according to aproto eat that is generally accepted in 

We art. Preferably at least 6, more preferably at least S, most preferably at least 10 

subjects are enrolled in the study and receive the candidate composition. 

100431 A connotes town having the in vitro release andior in live PlC peramoters 

specified above is advantageous in having redtLced potential to cause undesirable side 

eflŁcts that may be nulatod to a combination of high Cis and short T, by coflurison 

with other once-daily dosage forme. Preferably the incidence of side effects is no greater 

than with an immediate-release dosage form such as Mirapexfi tablets administered in a 

three ivies daily regimea. More preferably, the. incidence of side effects is even lower 

than with such an immediate-release regimen. It is conteniplatedthat these advantages 

become more pronounced with increase in daily dosage. 

10044) A composition ofthe invention com1,rises pramipexolo or apharmaceotically 

acceptable salt thereof, in a therapeutically effective dail, dosage amount. It will be 
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understood that mention ofpramipexole or another active plmimaceutical agent herein 

embraces racernales, enantiomar, polymoiplis, hydrates and solvates thereof 

Praniipexole is usMpreferably in the form of its S-euantiomer, (8)-2-amino-4,5,67-

* etrahydro-6 -(propylamino)-benzothiazole. 

(91145 ft is preferred to use a salt orpramipcxoe, especially a salt exhibiting 

moderate to high solubiity in water. Illustrative salts include those prepared using the 

following acids: hydrochloric hydrobron]ic, hydroiodic, phosphoric, sulThrio, 

metlianesulfonic cciii, ethanesulfonic. 2_hydroxyethaqenl(onic, be’ zenesulfonic, 

p..hydroxyhenzoic, tolueriesalfetnc, formic, acetic, propionic, beozoic, antiwardlic, 

tartaric, malcic, malic, citric, isocitnc, suecmre, ascorbic lactic, glycofie, glucanic, 

glucuronic, pyruvie, oxatoacetic, flimaric, aspartic, glutarnic, stearic, salicylie, 

phcriylacctie, mandelic, gamete, pantothenic, sulfanilic, cyclohexylaminosulfonie, 

algetlic, p-h3ndroxybutnc gaaotaric and galaotpronic neids. 

100461 A preferred salt ofptamipexole is the dihydroehloride salt, most preferably in 

the form of the monohydrate, 

100471 Pramipexole and salts thereof, including the dihydrochioride salt, useful herein 

can be prepared by processes knownper so, including processes disclosed in patents and 

other literature pertaining to prttmirexole. 

t00481 The ctnpposition can take any form suitable for oral administratioii, but is 

typically formulated as a discrete solid dosage unit such as a tablet or capsule, wherein 

the prmnipexole or salt thereof is present as solid particles, and is formulated together 

with one or more pharmaceutically acceptable excipients. The axciplduts are selected an 

Pan to pIx)vide a release profile andjhr PK Profile consistent with shose defined abova 

[0049) The amount ofpramipexole present in a Of the invention is 

sufficient to provide a daily dose in one to a smairplurality, for example One to about 4, 

of dosage units to Sc admtisternd at one time. Preferably the fiji’ daily dose is delivered 

in a single dosage unit. An amount ofabout 0,1 to about 10mg per dosage nut, or about 

0.05% to about 5% by weight ofthe composition, will generally be suitable. Prt’erabl)’ 

an amount of about 0,2 to about 6mg, more preferably an amount of about 0.3 to about 5 

mg pramipexole per dosage unit is present- Specific amounts per tablet contemplated 

hct-eiri include 0.375, 0,5, 0.75, l.0  1.5, 3.Oand 4,5 jug pramipexole dihydrochloride 

monohydrate, 

I0001 The particular Formulation selected for the prairsipexole is not critical $o long 
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as it achieves a release and/or PKpro5le as defined herein. Such a profile can he 

achieved iudng one or more release-modifying means. Illustratively, release-modifying 

means suitable frr use in a composition of gas invention include apolymer matrix 

wherein the premipexole is dispersed; a release-contxolling layer or wating surrounding 

the whole dosage unit c,r pra’ npexole-eontainingpartices, granules, beads or zones 

within the dosage unit; and an osmotic pump. 

(00511 in One embodiment, the cosuposilion takes thefoim of  tablet comprising 

pranhifiexole or a salt thereof, dispersed in a matrix comprising a hydrophilic polymer and 

starch. Preferably the starch has a tensile strength ofat least about 0.15 kN cn12 at a solid 

fraction representative of the tablet, for example about 0.75 to about 0.85, illustratively 

OS. 

100521 Hydrophilic polymers usefial according to the present embodiment are 

pharmaceutically acceptable po1meric materials having a sufficiera number 414 

distribution ofliydrophilic substitaents such as hydroxy and carboxy groups to impart 

hydrophilic properties to the polymer as a whole. Suitable hydrophilic polymers include, 

without ]initiation, methylcellulose, HPMC (hypromellose), carmcllose sodium (sodium 

carhoxymethylcellulose) and carbomer (polyacrylic acid). More that’ one such polymer 

can optionally be used. 

100531 Hl’MC is a preferred hydrophilic polymer. Various types and grades of 

IIPMC are available. In one embodiment HPMC type 2205, preferably meeting 

specifications set form in a standard pharmacopeja such as USP 24, is used. HPMC type 

2208 contains 19-24% by weight methoxy and 4-120/, by Wright hydroxypropoxy 

substituents. Especially suitable HPMCs have nominalviscosity ranging from about’ 00 

to abow J 0.000 mPa s illustratively a suitable l-WMC type 2208 is one having a nominal 

viscosity of can’t 4,000, With a measured mentally of about 3,000 to about 5,600 mPa 

Such an HPMC is available, for aan’ple asMethocel K4MP train Dow Chemical Co., 

and substantially equivalent products avi available from other nhzflufactLlrers. 

(0054J The au’oiiat of hyrirophilie pofller in the corosition depends on the 

particular polymer selected, on the active pkmimaceutical ageilt and on the desired 

sustained release profile. Typically, however, the hydmphilic pobOflC) is included iii an 

amount of about 200/4 to about 70%, preferably about 20% to about 60% and more 

prcferahly about S54 to about 50%. by weight orthe eoniposftion. lii the illestrative ease 

ofliPMC type 2208, asuitable amo’rnt will generauybe Thund in the range &om about 
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I 30% to a&lu 60%, prcfernW’ about 35% to about 50%, for example about 4004, by 

I weight of tile composition. 

100551 It is bIieved, without being bound by theory, but the hydrophilic pc,lmer 
I rnotkirjs to provide extended or suslamed release oflIw prenaipexole, for example by 

I gradual dissolution or erosion of the polymer in the gastrointestinal tract. 

100561 Starches useful heroin include starches from any suitable botanical source, for 

I example two, Wheat, nio, toj,ioca, potato, etc. Preferred starches have a relatively high 

ratio of amylose to amylopecthi, containing for example at least about 20%, more 

preferabw at least about 25%, amylose. Especially preferred is pregelattuized starch, 

which is a b7,e of modited March that has beenprocessed to render the starch more 

flowbIe and directly compressible, Partially or wholly pregelatiriized starches can he 

used. 

100571 It is believed, without being bound by theosy, that the primary function of file 

starch in a composition ofthe present embodiment is as a binding agent. A starch 

meeting the preferred tensile strength crfterion defined herein is sometimes referred to 

herein as a’ super  binder’. 

100581 the amount of starch in a conositioa of the present embodiment is typically 

higher than is conventionally present as a binder or &&S Articulations, Suitable amounts 

will generally be tound in the range of about 25% to about 75% by weight- Preferably the 

amount or starch is about 40% to about 70%, more preferably abont 45% to about 65111, 

lbr example about 50%, by weight of the composition. 

100591 Tensile strength ofa starch saile canhe measuredby any suitable test. 

Illustrative test procedures are described by Hiestand & Smith (1984), Pogder 
YhcImo1c3S, 145-159 and byHiestand &Sinith 11991), Intarnationa? Jow-nal of 

pharrnaceinics 67 231-246, these articles being incorporatedhcrcin byreference. 

100601 An example of a tensile strength test that can be used (herein referred to as a 

"triaxia) tensile strength test") requires preparation of a series of compacts Of the starch 

sample, followed by determination oftensile strength oftlse conipacts using a 

computerized mnitifunction tablet tester (M 11). The compacts are prepared with verius 

degrees ofeompression force to provide compacts having a range of solid fraction As a 

sustained 
release tablet fonnulation typically has a solid fraction of about 0.8, it is useful 

to prepare compacts approximating such a solid fraction. 

10061) Absolute density of the starch sample can be determined using a helium-air 
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pyvnomeier. 

100621 A computer-controlled triaxial tablet press is used to prepare the compacts. 

Voltage output from the punch and die lend ceBs ofthe tabletpros are first zeroed. The 

punch and die are lubricated with magnesium stearate powder and the die assembly is 

placed in the press. Qmpress/on arid de orwreseion parameters are selecled oil the 

computer. The desired amount ofstareh to be compacted is weighed and poured into the 

die cavity. The resultiiig powder bed is leveled with a spatu1a. The punch is macfled into 

the 
die and the computer-controlled compreasiomldecompression cycle is sirted, 

100631 Jon prior to the emd of the compression phase, thickness oftirn compact as 

measured 
by LVDT is recorded, Anile end oftile compression phase, the final 

compression force as measured by voltage oftke punch load cell is recorded. 

109641 At the and of the decompression phase, the punch said are were are retracted. 

i’he compact is removed from the die and inspected for defects, such as cracking or 

sUcking Cracking can be reduced by increasing decompression time. lfthe compact is 

free of deiects, its length, width, ilucicrsess and weight we measured to enable calculation 

of apparent density. Solid fraction is calculated by dividing absolute density by apparent 

density. 

100651 In preparation of the MTT for tensile strength determination, a suitable 

software program is run. The plater’ it screwed to the load cell of the MTT and the 

tensfie strength assembly is slid into the MIT opposite the platen. The load cell signal is 

monitored via the container and the zero offset on the signal conditioner is adjuated in 

provide a positive baseline voltage as close as possible to zero. A forward velocity is 

selected that will generate a tune constant ofapproximately 15 seconds (usually the 

velocity sulected will be about 0,8 to about L2 non &’). 

100661 The compact to be tested is placed in the holder of the console strength 

zssombiy, The motor is initiated via the coinruter, driving the platen toward the compact 

until the surface oftile compact is detected, arid stopping the platen a few millimeters 

from the coo,paet. The oscilloscope is triggered, to record the force applied to the 

compact, and the motor is restaded, The platen is driven into the compact until a crack is 

detected, either by sight or by sound, and the motor is immediately reversed. 

00671 Peak force is recorded from the oscilloscope trace. Tensile strength is 

calculated from the peak force using appropriate computer sobvarc 

100681 Prom severed core using compacts at arange of solid fractions around OS, data 
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are plotted and tensile strength at a solid fraction ofo.S is estimated. Irthe tensile 

strength via solid fraction ofo,S is imitators I Kbi cm2 or greater, the starch san,le is 

deemed to he suitable for use in preparing a composition according to the present 

embodiment of the invention. 

1*0691 It has now surpilsingly been discovered that search simpler test, one that is 

more amenable to iaoplementation in a manufacturing setting, can be used to estimate 

tensile strength of a starch sample in particular to determine whether the starch sample 

has a tensile strength of at least about 0, 5 kN one at a solid fraction representative of a 

desirer] sustained-release tablet. 

00701 According to this test, compacts of the starch sample are prepared on a 

standard automated tablet press under arangc of compression forces. For exaaiwle, S 

Carver press (e.g., Model 3888J0T0000) titted vth but greattooling Of suitable 

diameter (e.g., 10I3 inch or about 0.7 can for a 300 ing compact), operated at 

compression forces of about 4 to about 16 ld’I (about 900 to about 3600 Prio for a dwell 

time ofat least about 4 seconds has been laurels give satisfactory results. Illustratively, 

such compacts can be prepared at 1000, 1500, 2000 and 3000 Ibf(4.45, 6.67, 8.90 and 

13.34 lcTh. Preferably a dwell time of at loaxt about 10 seconds, more preferably at least 

about 30 seconds, still more preferably at least about 60 seconds, is used. Illustratively, a 

dwell time a 190 seconds has been foond to give satisfactory results. SVcght, thainefer 

and thickness ofeach comract are measured accurately (alternatively, diameter call be 

assuntcdto equal that ofthe tooling) to enable calculation ol’appa at deusityand leacV 

solid fraction, absolute densityhavinf been measured as described above, for example by 

hchium-air pyonometry. 

100711 Hardness of mach coact thus prepared is then detennined by any suitable 

tablet hardness test, air example using a Key }ff 501) hardness tester. Hardness isa 

measure of the force required to cause crashing of the compact, and is Vocally expressed 

in arms such as kiloponds (kp) or Strong-Cobb units (SClJ), A hardness of about 1).2 Iqi 

or about 14.4 SCU corresponds to a force of 0.1 kN. 

IW721 For posseent pwpoa.s it is morerhored that crushing strength Of the conipact is 

equivalent to tensile strength. Thus tensile strength (Cr, in kN em°) can be calculated 

from the equation 

LIT - 2P/xDhi 

where F is the force required to cause cnishing (in Jul) LI is diameter of rise compact on 
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cm) and ii is thickness ofthe compact (in cm). For example, a compact of diameter 0.7 

cm and thickness 0.4 on having a hardness of 20 SCU (equivalent to a force of 0,139 kN) 

has a calculated tensile strength of 0.316 lOT cnf2. 

0073) �Vhe relationship between tensile strength and solid fractioia is next established 

for the starch sample. ’Ibis can be done by plotting data for tensile strength and solid 

fraction on a graph (solid frectk,a tends to increase with ,u,ras)ng compression force 

during preparation ofthe compact) or by performing a regression analis. From that 

relationship, tensile strength at astandardized value of solid fraction can be estimated. 

The standardized value selected is one that is representative of the solid fraction of a 

desired sustained-rcleasetableç ag 0.8. 

16074) Where the material oldie compact is pregelathiized starch, it has been found 

that tensile strength as determined in a simple test as described immediately above is 

surprisingly close to a inme" tensile strength measurement as detemsed by the triaxial 

tensile strength test method previously described, which in turn is essentially similar to 

methods known inthe an such as that disclosed by Hiestand he Smith (1984), op. car, 

100751 It has also been found that a longer dwell time (e.g., 90 seconds) in the test 

niothod ot’the present invention gives a better correlation with triaxial tensile strength 

than a very short dwelltime (e.g., 4 seconds). See Example I below and Figs. I and 2. 

100761 An cents conly preferred starch has a tensile strength of at least ahDot 0. 17 5 kN 

e!t have preferably at least about 0,2 kN cm, at a solid fraction representative of 

a dcuirad ensconced balance tablet. 

100771 Even aterst commercially available pregelatinized starches, the preferred 

type u1cistern for use in a composition of the present embodiment, considerable variation 

exists in tensile strength. Pregejatinized starches not meeting the tensile strength criterion 

established herein are not readily identified without testing, for example by a method as 

disclosed above. Such pregelathuized starchen are generally unsuitable bar commercial-- 

scale mamitcture ala sustained -release matrix tablet fonnulation ofprnipexole, 

because of a problem as set lbrth immediately below. 

100781 An uncoated tablet or a tablet core prior to coating, comprising starch and a 

hydrophilic polymer acting as a ,nat,izc for a water-soluble drug or pending requires to 

have a certain minimum hardness in order to be able to resist breakage and/or attrition 

due to mechanical stresses imposed during a high speedtabloting operation (including all 

steps up to and including fulling of the tablets into containers) The minimum acceptable 
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hardness will depend qua further of factors, including the severity olthe mecJiaaica 

stresses, but is typically at least about 20 SCU, preferably at least about 22 SCU, more 

preferably at least about 24 SCU (about 17 sets). 

I007I Hardness can be increased by increasing the compression force applied by the 

tablet press, but only up to a certain leveJ. At east in the case otta6lets as described 

herein, above a certain compression force, flintier increases in compression force give 

little or no further increase to tablet hardness. There is, in other words, a maximum 

hardness achievable by comprenion of a particular starcb/hydrophilic polymer/active 

agent composition. A starch providing a maximum 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 starches 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 all cars or less according to the test method of the invention utilizing 

a dwell time of 90 seconds). 

00801 Even if   maximum hardness of at least about 20 SCU is achievable, with a 

starch of low tensile strength it may be achievable only by use ofextremely high 

co’npression threes. A requirement for such forces reduces speed and efficiency and 

increases cost of a tableting operation card is undesirable for these reasons. 

100811 V/here tablets are to be subjected to an additional process step after 

compression, in particular a coating step, exposure to mechanical stresses is greatly 

increased. According to a preferred embodiment, therefore, the sustained-release tablet of 

the invention further comprises a coating. 

I0082 Particularly for abghly water-soluble salt such as pranupexole 

dilsydrochloride, a hydrophilic polymer matrix is often inadequate to provide suataineul 

release olsufficiently long duration to permit time daily adminislration. It is believed 

that such a salt is readily leached out of the hydrophilic matrix when contacted by an 

aqueous medium such as gastrointestinal fluid. It is thereibre desirable to further slow the 

process ofdnug release byprovidhig a release-controlling coating eroundthe tablet. Such 

a coating tyica1ly comprise a hydrophobic or water-insoluble polymer component such 

as ethylcellulose together with a hydrophilic or water-soluble pore-fomnng component 

such as UPMC. 

J0083] Where a starch is used having a tensile strength of at least about 0.15 kN cm2, 

preferably at least about 0.175 kIM c011, more preferably at least about 0.2 leN cnC, at a 
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solid fraction representative ofthe tablet fog, about 0.75 to about 0.95), the composition 

is found to be especially suited to a high-speed tableting operation that includes a step of 

coating the tablet with a release-controlling layer. 

(0084] Alternatives to ethylcellulose and HPMC as components ofacaloric coating 

layer include other cellulosic polymers (e.g., methylcelltrlose, hydroxypropylcellulose, 

hydroxyethylcellulose, carboxymethyloellulose sodium, cellulose esters such as cellulose 

acetate, etc.), polinyl acetate, polyvinyl pyrrolidone, polymers and copolymers of 

acrylic acid and metastatic acid and esters thereof; polyethylene glycol, carTageeflan and 

other gums, and the like. 

� IOOSSI A release-controlling layer, ifpreseot, typically constitutes about 1% to about 

15% preforably about 2.5% to about 10%, by weight ofthe tablet as a whole. The 

hydrophobic or water-insoluble component, preferably comprising edicellulose, 

typically constitutes about 1% to about 10%, preforably about 2% to about 7%, by weight 

oldie tablet as a whole. The pore-forming component, preferably comprising HPMC, is 

typically present in an amount ofabout 5% to about SO°/o, preferably about 10% to about 

40%, by weight ofthe water-insoluble or hydrophobic component. 

0086) The coating, ifpresent, can optionally contain additionalpharmaoeutically 

acceptable excipients such as plasticizers, dyes, etc. 

00871 Illustratively, a release-controlling layer in an amount of about 2.5% to about 

5% by weight of the tablet core (i.e., the tablet weight excluding the coating) comprises 

an ethylcellutose-based materiel (e.g., Sureleasefi efeolorcon) and an HPMC-based 

pore-forming material (e.g.  Opadryg ofco!orcon) in aweight ratio of about 3:1 to about 

4:1. 

100881 A release-controlling layer or coating should be applied at as uniform a 

thickness as possible to provide optimum control of release rate of the pramipexole. 

100891 Alternatively or in addition, the sustained-release tablet ot’the invention 

comprises a nonfunctional coating. A nonflmctional coating can comprise a polymer 

component, for example HPMC, optionally with other ingredients, for example one or 

more plasticizers, colorants, etc. The term "nonfunctional" in the present context means 

having substantially no effect on release properties of me tablet and should not be read to 

imply that the coating serves no useful purpose. For example, such a coating can impart a 

distinctive appearance to the tablet, provide protection against attrition during packaging 

and transportation, improve ease ofswallowing, and/or have other benefits. A 
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noitfanctional coating should be applied in an amount sufficient to provide complete 

coverage of the tablet. Typically an amount of about 1% to about too/u, more typically an 

amount ofahout 2.5% to about 5%x by weight of the tabkt as a wboje, will be tbund 

suitable. 

100901 Uncoated tablets and cores ofcoatedtablets of des prceent embodiment can 

optionally contain one or more pharmaceutically acceptable excipictits in addition to the 

starch and hydrophilic polymer components described above. Such excipients include 

wtout lituicubut glidants and lubricants thher conveationl excipients lrno, in the sit 

can also be included. 

01)91] A glidant can be used to improve powder flow properties prior to and during 

tableting and to reduce caking. Suitable glidants include colloidal silicon dioxide, 

magnesium trisilicate, powdered cellulose, starch, talc, tribasic calcium phosphate and the 

Mae, In one ernbodtmcnt, colloIdal silicon thoxide is included as a glidant in an amount 

up to about 2%, preferably about 0.2% to about 0.6°/o, by weight ofthetablet. 

100921 A lubricant can be used to eithance release of’s tablet from apparatus on wMc 

it is t’ornietl, fix example by preventing adherence to the le of an upper punch 

(’picking") or loser punch (’sticking"). Suitable lubricants include magnesium alternate, 

calcium sleaxate, canola oil glyceryl palmitostearate, hydrogenated vegetable oil, 

magnesium oxide, mineral oil, poloxamer, polyethylene glycol, polyvinyl alcohol, sodium 

benzoate, sodium lauryl sulfate, sodium steanji tuartratate stuart acid, talc, hydrogenated 

vegetable oil, zinc stearate and the like, In one embodiment, magnesium stearate ts 

Included as a lubricant in an amount of about 0, l%to about 1.5%, preferably about 03% 

to about I %, by weight ofihe tablet. 

100931 Tablets can be of any suitable size and shape, for example round, oval, 

polygonal or piltbw-shaped, and optionally bear rooithmctional srce markings 

Especially in the case of coated tablets they are preferably designed to be swallowed 

whole and are therefore typically not provided soth a breaking score. Dosage unit 

compositions oftthe invention can be packaged in a container, accompanied by a package 

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

nüynuation, contraindkatiofls, pmcautoas, drag interactions and adverse reactions. 

10094J There is also provided a indent oftreatment of   subject having a condition or 

disorder for which a dopamine D2 receptor agonist is indicated, the method comprising 

rally administering to the subject, not more than once daily, an orally deliverable 
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plaarmacotltical composition comprising a therapeutically, effective amount of 

pranlipexole or apharn,aceutically acceptable salt thereof and at least one 

pharmaceutically aceeplable excipient, said composition exhibiting at least one 0� 

(a) an in v&t, release proffic wherein no more than about 20% orthe pramipexole 

is dissolved within 2 hours after placement ofthe composi ion in. a standard 

dissolution test as defined herein; arDd 

(b) an in vivo pramipexoic absoq,tion profile following single dose administration 

o healthy adult humans athcrein the time to reach a mean of 20% ahsoxption 

is greater than about 2 hours and/or the time to reach a mean o140% 

absorption is murder than about 4 hours. 

00951 The method is particularly useful where the condition or disorder is 

Parkinson’s disease or acomplication associated therewith. 

100961 Suitable daily dosage amounts ofpramipexole include 0,375, 03, 0.75, 1,0, 

’.5,3.0 and 4.5 mg, expressed as pramipexole diydrochloride monohydrate. 

BXMPLES 

Jample I 

00971 Pnimipexole dthydrochlorirje sustained-release tablets were prepared having 

the compositions shown in Table I 

’rable 1. Composition orpramipexole dibydrochioride tablets of Example I 

Iredie"t  Amount (ME)_ 
prandpexole dihydrochloride 

nv)no1IyJrate 
0,375 0.75 

! 

3.0 
  

4.5 0.375 0.375 
 

4.5 
 

FIPMC type 2208, 4000 mPa s 140.0! 140.0 140.0 140.0 140.0 70.0 157.5 
__ 

157.5 
jtinized starch la 206.5 206.1 205.4 203.9 202,4 101.5 189.0 184.9 
colloidal silicon dioxide 

} 

.4 1.4 1.4 1.4 1.4 1.4 1.4 .4 
magnesium stearate 1.75 1,75 1.75 1.75 1,75 1,75 1.75 1,75 
total 350 350 350 350 350 175 350 350 

00981 All ingrtclieots except the lubricant (magnesium stearato) were screened to 

remove lumps and were blended thoroughly in a low-shear mixer operating at 24 rpm for 

10-30 minutes. The lubricalit was then screened into the mixer and the materials Were 

blended for a &rther 2-5 minutes. The resulting lubricated mixture was compressed into 

350 mg pillow shapedtablets using a Kiliaa Sl00 tableting machine. 

100991 Coated sustained-release tablets ofpramipexole dihydroehloride were 
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prepared having the coiwosition showit in Table 2, 

Table 2. Composition of coated tablets of Example 2 

Ingredient Amoaot (mg) 
piathpexole dihydrochloride monohydrato 0.5�7 
HPMC type 2208, 4000 mPa s 0 
pregelatinizcd starch 5 
colloidal silicon dioxide   

gncsium stoarate  5 

j2.63

total corn  
ylcc1lulose-basod ooatj material (Surelcasefi)8 

HPMCbascd coating material (Opathflh  
total coating ’0.5 

[01001 Tablet cores were prepared exactly as in Example 1, A coating solution was 

prepared as follows.

 

CfahlryftlptvlCbased material in an amount ofti.004 5 was added 

to 106.682 g water and mixed for 45 minutes to provide an HPMC mixture. Next, 72.045 

S’uiileasefi ethyleellulose-basod material was added to the HPMC mixture and iiiixed 

Sur an additional 30 minutes to provide a coating solution. 

101011 lie coating Women was applied to the tablet cores in an amount providing a 

3% weight gain. The resultina coaled tablets were cured using a 12 inch (about 30 cm) 

Vector LCDS or 24 inch (about 60 cm) Thomas Aceela-Coata coating pan for about 15 

at a bed hembromme, ofat least aboiE 700C, After nuijig, teniperatmo was 

ramped down over a period of>about 8 minutes to an exhaust temperature of about 45C. 

Is 10I021 Coated sustainedrelease tablets ofpramipexole ilihydrochioride were 

prepared having the composition shown in Table 3, 

Table 3. Composition of coated tablets of Example 3 

Ingredient Amount  
pramipexoJe dihydroohloride monohydrate  
HPMC type 2208,4000 mPa a  
pregdatinized starch   
iofloidal silicon dioxide   
jesirnn stearate ________  
total core   
ethyleellulose-based coa(iiig material (Sur&ease(P) SA 
H1’MC-based coathi materlPjL 
rntal coating  
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101031 Tablet cores were prepared eaddeft, as ii Example I. A coating solution was 

prepared as follows. Opadryt HPMC-based material in an amount of4.801 g was added 

to 103 MI g water and mixed for 45 minutes to provide an HPMC mixture Next, 76,819 

Sureleasefi effibicellumse-boatal material was added to the HPMC mixture and mixed 

mr an additional 30 minutes to provide a coating solution. 

01041 Coating to a 3% weight gem and curing of she coated tablets were performed 

exactly as it Example 2. 

01051 Coated sustained-release tablets ufpramipexole dlliy(froch!oride were 

prepared having the composition shown in Table 4. 

Table 4. Composition of coated tablets of Example 4 

Ingredient Amount (m 
prandpexole 4ydrochloride nionohydrate 0375 
BPMC type 2208, 4000 moo a 140,0 
pregelatinized starch  206.5 
colloidal silicon dioxide 1.4 
niagjtim steante 1.75 
total core  350 
ethylcellulose-based coating material (Sureleasefi) 13,13 
HPMC-based coating material (Opndr) 4.39 
total cOating 17,5 

101061 Tablet cores were prepared exactly as in Example I. A coating solution was 

prepared as t,lIows. Opedryle HPMC-based nwrocal in an amount of 10,003 g was 

added to 177.737 g water and mixed for 45 mimIcs to provide an HPMC mixture. Next, 

I 120,10 g Somicassru eth,kenu)oae_basod maleæai was added to the EPMU mixture and 

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

I 01071 Coating to a 3% weight gain and curing ofthe coated tablets were performed 

exactly as in Hxample 2. Afterthis first curing step, coating was repealed to provide a 

I Intiji tablet weight gain of about 5%, followed by curing for about 15 miantee at a bed 

I temperature of at least about 70C. After curing, temperature was ramped down over a 

period of about 8 minutes to an exhaust temperature ofaboirt 4YC. 

Hanmle5 

101081 coated sustained_release tablets oipramipexo]e dihydrochloride were 

prepared having the compoaition shown in Table 5. 
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Table 5. Composition of coated tablets of Example 

Ipgretflent Amount (mt) 
pratnipexole dihydrochloridc monohydrate 0.375 
I-IFMC two 2204, 4000 mPa a 140.0 
pçjtinized starch 2065.  � 
colloidal silicon dioxide  1.4 
maesium stcarate 1.75 
total core 350 
ethylcellulose-based coating material (Surelcasefi) 14.0 
HPMC-based coating material (Opa) 3.5 
total coating 17.5 

� 101091 Tablet cores were prepared exactly as in Example I. A coating Solution was 

prepared as follows. Opa*yg BPMC-hased material in an amount o18,002 gives adttcd 

to 171.735 g water and mixed for 45 minutes to provide an I-WMC mixture. Next, 

228.032 g SlIrdeasefi ethylce11u)oso1ased material was added to the MPMC mixture and 

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

101101 Coating to a 5% total weight gain and curing of the wired tablets were 

performed exactly as in Example 2. 

01111 Dissolution profiles ofthe prumipexole dihydrochioride tablets of two of 

ltxampins 1 2 aM 5 were evaluated in a standard in vitro USP dissolution assay under the 

following conditions. USP apparatus I was used to stir 4 dissolution medium (900 of of 

0.05M phosphate buffer at a pill of 6.9) at a spindle rotation speed of lOG 1pm and a 

temperature of 37C 

01121 Data are shown in Fig. I. The uncoated tablet of Example I and the tablet of 

Exampk 2 having a 3% coating conirising 25% Non -former exhibited very similar 

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

unicoated tablet of Example I showed faster initial dissolution, such drat at 1 hour and 2 

hour sampling times the percent dissolved was greater, than in the case of the coated 

tablet ofExample 2. For example, at I hour, the coatedtablet ofExample 2 showed only 

li°/o disolrttiOp while the uncoated tablet ofExan)ple I showed 15% dissolution. 

Similarly, at 2 hours,tha coatedtablet ofExample 2 showed no more thaui 20% 

dissolution, while the uncoated tablet oiExample I showed 24% dissoIuion. 

10113) Dissolution of me tablet of Everette Shaving a 5% coating comprising 20% 

pore-rainier exhibited a diasohrtioiuprofile much slower than either the tablet of Example 
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I or the tablet of Example 2. 

Examol 

101141 An in viva study was conducted in healthy human v1unteers to assess 

bioavailbility ofpramipexole formulated as the austained-relesse or extended-release 

(XR) tablets ofRumbles 1,2 and 5 by comparison with a reference treatmeetwith 

nunediate-release (IR) pramipexole dihydrochioride tablets, and to evaluate safety of 

prspexo wbon its absoq’tion prol9le is altered as in these extended-release tablets. 

Iviedard 

91151 The study followed an open-label, 4-way, randomized crossover design and 

was conducted in healthy, male and female subjects ranging from IS to 55 years of age. 

The subjects received each of the four treatments during the course of the study, which 

was conducted at asingle center. A total of 12 subjects were enrolled. The subjects were 

Rated overnight and then given a 0.375 an and dose ofprantipexole dihydroebloride 

monohydrnte. In the case tithe IR formulation, which was provided as Mirapexfi 

tablets, three equally divided doses of0.125 tog each were given at 8-hou’ intervals, 

beginning irt the morning, In the csc oilS XR iojrnulatiomi ofExatnples

 

1,2 and 5,a 

single 0.375 mg tablet was given in the morning. Serial blood samples were talcen over a 

48 -hour pthod for PK assessment. Adverse events were recorded duSg the same 4 -

hour period. 

101161 Plasma pramipexole concentrations were quantitated by an HPLC-&nS/MS 

� method, validated overUse asasyrange 0.05-15 rig/mI. MI rims met bioanalytical 

acceptance criteria for calibration standards and quality control. Samples were not 

diluted prior to analysis as all sample concentrations were within the limits of 

qu an tit at ion 

$0117J PKparatneters for pramipexole were estimated by non-compartmental 

methods, using the nonlinear regression program Kinetica ofhinaphase. Individual 

plasma conoemralion data and the actual time-points of blood sampling flom each subject 

were used in the analysis. Plasma concentrations below the lower limit ofquantitatiols at 

early time-points were get to ztro, wheruas these in the ternSal phase were excluded 

Rom
 
the analysis, 

oils] 

in viva premipexole absorption data were derived by a decunoIution rornine 

employing 
tha Kinetica program. To perform this analysis, a fit of the pramipexole data 
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from the reference treatment wag first made to a one-compartment open PK disposittoii 

model with first order absorption. BasS on his fit, plasma pranjipexole coneentrat Otis 

were simulated par a 0.375 mg intravenous baltic dose ofpramipexole. These simulated 

pramipexole concentrations were used in the deconwMtiou routine. 

101191 111 vifro/Os vivo correlations fir each of the pitiæpeole XR formulations were 

examined by evaluating a linear relationship oin vivo absorption as a function 01m vitro 

dissolution. 

01201 prediction of mean steady-state concentrations arising from repeated daily 

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

observed concentratiortinie data and than by the principle oIsuperpoition. estimating 

the conccntrntions during the 6th day ordosing. Estimates ofhalfliie obtained from this 

study, which were consistent lath values reported previously, indicate that steady state 

would be achieved by the 4th day. The steadystate parameters Tt, Gnx, C,_, AUC0, 

C, (calculated as AUC5_14h) arid FR (fluctuation ratio, calculated as (Cc(ib!C) 

wore also ostimated during this exercise. 

RionUg 

101211 Of too 12 sQbjects enrolled, 10 cornplatedthe study. Two subjects were 

dropped prior to receiving the reference treatment, theremre thefr data were riot included 

in the PK analysis. 

01221 Mean plasma pramipexnle concentrations over the 48-hour assessment period 

� are shown in Fig. 2. PK estimates derived from the individual subject data arc provided 

in Table 6. 

Table 6. PK parameters (mean th sta"dard deviation) 

Parameter miablet 
Mlrapex) 

Xktablets  _____ 
Example I Erampla 2 Esampio 5 

IUCo,? royal 993–105 9.05 * 3.24 1 9.66 * 2.91 8.91 * 4.15 
AuC5..4 (ng.lp 8.60 * 2.63 7.76 – 2.83 7.60 * 2.00 7.01–2.77 
C. 0.433 * 0.083 0.332 * 0.076 0.282 * 0.069 0.242 + 0.062 

(II) 15,9t3. 6.2 –201 12.0 * 5,3 15,65:6.2 

112 (h) 9,1 2.6 11.4 –4,1 11,9 –3. 12,1 + 60 
reached after third 0.125 lug tablet 

101231 Mean cumulative absorption data (lip to 24 hours) tbr the KR tablets are 

shown in Table 7, together with corresponding in vitro dissolution data from Example 6. 

23 



WO 21104/010099 PC’I’1US2003/1fl3522 

’lame 7. In vitro dissolution and be vivo absorption data for XR tablets 

time Exaaoile 2 ExampIej _Examjj_ 
%diss. 
(hi vitro) 

%a),s. 
(hi to) 

%dliss. 
(in vitro) 

I %nbs. 

( 

(in rip0) 
%dis& 
(in vitro) 

°/nabs. 
(in vi’vo) 

00.0 0 0.0 0 0.0 
1 IS 10.6 II T 2  0.0 
2 24 21.1 20 13.2 7 0,5 
4 36 43.2 34 30.0 20 15.0 
6 47 52.346 39.4 3! 23.9 
S 55 57,8 55 45.6 41 29.6 
12 69 68.6 70 57.! 56 41.6 
16 79 75.5 80 67,4 69 51.1 
24 90 - 83.6 92 - 83.2 85 64.8 

101241 In vitro/in vvo correlationpiots derived from the data of ’able 7 are shown in 

Figs, 3-5 fiar the >Uttablots ofExaniples 1,2 and 5 respeetivoly. 

[01251 Estimatcxi PKparameters ealculated from pradrctcd steady-state 

concentrations are given in Table 8, 

Table 8. Estimated steady-state PK parameters (mean * standard deviation.) 

Parameter 1K tablet  
EMirapnfi) 

XR tablets  
.Exao,p]e. I Exampte 2 1 Example 5 

T (h)  
5,411,9M

tE 1.3 8.0 ’J 2.8 
C,, (r/nil) 0,538 0.14 0.4!*0.14

 * 011 0,25 * 0.15
 * 0.12 0.34* 

0.15At1C01(ngftrnI) 9.63*3,2 8,66  2,92 S.06 * 3.52FR
 0,66 * 0.22 0.87! 0.18 0,62 * 0.45 

101261 1 h subjects dropped from the study experienced a non-serious adverse event, 

orthostatk iypofension. Both suects wore receiving treatment with the XR teblel. of 

Bxarnple I when this adverse event occurred. 

10127 No &Co!Is advent events were repoitcd in the study. The most fteqtie’itly 

repoited event was orthostatic hypotension. sR lmt two nfwhich were conxsidcred 

transient in nature. The numbers of individual non-serious adverse events reported for 

each treauyient are given in Table 9. 
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Table 9. Numbers of non-serious adverse events reported 

Ut tablet 
(Mirapexfi) 

Xgtahlets 
Example I Example 2 Example 

ro.o1subjects 10 12 Ii 10 
Allevents 9 17 8 5 
Orthosatic hyotension I 1 I 5 2 

thst 

101281 The mean plasma pramipexole concentration profile shown in Lig. 2 clearly 

shows the tablets Of Examples 1.2 and 5 effectively extendedthe release ofpramipexoe 

relative to theiR tablet. The XRtablets of Examples I and 2 exhibit a delay of 

approximately I hour lit onset of absorption, whereas quantitia&e Jevuls cfpramipexek 

were not observed until about 3 hours after administration of the XR tablet Of Example 5 

101291 The deHrd PlC parameters given in Table 6, in papicular the CU, and Tm, 

data, indeate that offer XR tablets, the tablet ofExainple I exhibited the fltstest and the 

tablet oflxatnple 5 the slowest absoqtion, the tablet of Example 2 being intermediate an 

this rcgar{.l. 

1.01301 The relatively high incidence ofnon-serious adverse events associated with 

the tablet ofpxaniple I suggests that the relatively rapid release of prunipexoIe from this 

thrmulatioxi, 
leading to a relatively high ç, is detrimeatal to the safety profile of stich a 

formulation. On the other hand, the tablets of Examples 2 and 5 exhibit a safety Profile 

that is at least as favorable as the IR tablet administered three times daily. As shown in 

Tab leS, the predicted fluctuation ratio was also greatest for the tablet of Example 

01311 As shown in Figs. 3-5, a strong in Wfro/ia vivo connotation was established 
within each fom’ulation. Suprisingy, however, The in VDr dissolution data did not 

clearly distinguish the uncoated tablet of Example I from the coined tablet of Example 2, 

except, no pointed out above, at the orliest sampling times. 
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\amAT IS CLAIMED IS: 

Morally deliverable pharmaceutical composition comprising a therapeutically 

effective amount ofpramipexole or a pharmaceutically acceptable salt Ithereofand at 

least one pharmaceutically acceptable excipient, said composition exhibiting at least 

one of (a) all in vitro release profile wherein on average no more Than about 20% of 

the l,ramipexole is dissolved within 2 hours after placement oftho coriositioo in a 

standard dissolution test; and (b) an in win prainipexole absorption profile 

foiiowrng single dose ora’ p4mivistration to healthy adult liun,ans wherein the time 

to reach a mean of 20% absorption is greater than about 2 hours answer the time to 

reach a mean of This absorption is litigation about 4 hours. 

2. The composition of Claim I that exhibits an in vitro release protile wherein on 

average no morethan about 20% of the prarnipexole is dissolved within 2 hours 

alter placement of the composition in a standard dissolution test conducted 

according to Us? 24 using Apparatus I with a spindle rotation speed of 100 rpm 

and a dissolution medium of 0.05M phosphate buffer, pH 6,8, at 37C or atest 

substantially equivalent thereto. 

3. The composition of Claim 2 wherein no more Than about 12% of the pramipexole 

dissolves 
within 1 hour in said test. 

4. The composition of either of Claims 2 or) wherein time to reach 50% dissolution is 

at least about 4 hours, preferably at least about 6 hours, more prctbrably at least 

about S hours. and most preferably at least about 12 hours. 

5. The composition of Claim I that exhibits an in vivo pramipexole absoiptionprotile 

following single dose oral administration to healthy adult humans wherein the time 

to roach a mean of 20% absorption is greater (liars about 2 hours and/or the time to 

reach a mean o140% absoi1tion is greater than about 4 Sun, 

6. The composition of Claim S wherein the time to reach a mean of 4O% absorption is 

at least about 5 hours, preferably at least about 6 boon. 

7. The composition of any ofthe preceding claims that, when administered once dai!y, 

exhibits a bioavailahility substantially equivalent to an equal daily doe of  

immediate release prtunipexole dihydroohioride reference formulation, administered 

were times a Jay. 
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8. The composition ofany ofihe preceding claims that, billowing single dose 

administration of(3.375 mg, expressed as prainipexole dthyliochloride manohydrate 

equivalent, exhibits a maximum plasma concentration (C) ofpramipexole that is 

not greater than about 0.3 ng/ml. 

9, The composition of any of the preceding claims that exhibits a time to reach 

maxitrnipn plasma concentration (T) ofpramipexole that is at least about 6 hours, 

preferably at least ibout 8 boom, foEowiig administration of The composition. 

10. The composition ofany of flan preccding claims that exhibits a pharmacotcinetic 

Profile consistent with steady-state plasma concentrations having a fluctuation ratio 

that is not substantially greater than that of an equal daily dose of an immediate-

release pramipexole dthydrochlcride reference formulation, administered three 

times a day. 

Ii. The composition ofclaim 1 that comprises release-modizing means oftootive to 

provide said in wwo release profile and/in said in viva pramipexole absorption 

profile. 

12. IT, composition fClaim II wherein said release-modiing means is selected 

from the sroup consisting of apolymer matrix wherein the pramipexole is 

dispersed; a release-controlling layer or coating; and an osmotic pump. 

13. The composition of hey of the preceding claims wherein the pnmipexoe is ía a 

fonn ofa phamuceutically acceptable salt tljercoihaving moderate to high 

solubility in water. 

34. The eumpicaliano of Claim 13 wherein said salt ispramipexole dihydrochloride. 

15. The composition of my ofthe preceding claims that is Tithe ibm’ of discrete 

dosage units. 

16. The composition of Claim 15 wherein the amount ofpramipexole in each dosage 

unit is sufficient to provide a daily dose in one to a small plurality of dosage units 

adiSiswmd

 

at one time. 

17. The composition 0 Claim 16 wherein a full daily dose is contained in a single 

dosage unit, 

IS. The composition of Claim 6 That comprises about 0.1 to about 10 mg, preferably 
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about 0.2w about 6 mg, and more pm(araWy  about 0.3o abmu5 not, prawipexoe 

expressed as pronjipexole dihydrochioride in000hydratc, equivalent, per dosage unit. 

19. A method oftrcatment of   subject having a condition or disorder for winch a 

dopanne receptor agonist is indicated, the method comprising orally administering 

to the subject not more than once daily, the composition of my of the preceding 

clauns. 

20. The method ofCjaim 19 wherein the condition or disorder is Parkinson’s disease or 

a eomjhioation asoojated therewith. 
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FURThER INFORMATION CONTINUED FROM FCOISA! 210 

Continuation of Box 1.1 

Mthough claims 19 and 20 are directed to a method of treatment Of the 
human/animal rumantraillmal body, the search has Sen carried out and based on the 
alleged effects of the compound/composition. 

-------------------

Corttir,uat,o,l of Box 1.1 

Claims NOS. 19,20 

Rule 39.100 PCT - Method for treatment of the human or animal body by 
therapy 

Continuation of Box 1.2 

Claims Nos 1-20 partially 

Present claims 1-20 relate to a sustained�release formulation of 
pramipexole defined by reference to desirable characteristics or 
properties thereof e)wressed in terms of parajeetors, namely: I) a 
particular in vitro release profile; and/or if) a particular to vivo 
absorption profile- The claims cover all formulations exhibiting these 
characteristics Or properties, whereas the application provides support 
within the meaning of Article 6 FIT and/or disclosure withqn the meaning 
of Article IS POT for only a very limited number of such pharmaceutical 
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, that 
a meaningful search over the afiole of the claimed Scope is impossible. 

In particular, the use of the parameter "In vitro release profile" (claim 
2) in the present context is considered to lead to a lack of clarity 
within the meaning of Article 6 PCT. It is impossible to compare the 
varaneter the applicant has chosen to employ with what is set out in the 
prior art. This applies also particularly to claims 7 and 10, wherein the 
subject�matter for which protection is sought Is defined in terms of 
comparison versus a "reference formulation" of unknown characteristics. 
The lack of clarity Is such as to render a meaningful complete Search 
impossible. 

Moreover, Independent of the above reasoning, the claims also attempt to 
define the pliarmaceuti cal formulation by reference to a result to be 
achieved (a particular release profile and/or a particular absorption 
profile), this leading to lack of clarity of the claims. Again, this lack 
of clarity in the present case Is such as to render a meaningful search 
over the Whole Of the claimed scope Impossible. 

Consequently, the search has been restricted to those parts of the claims 



I,taAIore! AppIIctn No. FGTAJS 03 E3522 

FURTHER INFORMATION CONTINUED FROM PCT)ISN 210 

which appear to be clear, supported and disclosed, nwseiy those parts 
relating to the sustained-re] ease formulations of prami pexo Ic as 
disclosed In the description in connection With the specific embodiments 
described In the examples, e. coated matrix tablets wherein the matrix 
is based on a combination of pregelatinized starch and IIPMC. 

The applicant’s attention Is drawn to the fact that claie–, or parts 01 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
International preliminary exaEi riati on (Rule 66.1(e) PCT), The applicant 

� Is advised that the EPO policy when acting as an International 
Preliminary Examining Authority Is normally not to carry out a 
pre I hallary exaci eat ton on nsatter 4b oh has not been searched - This Is 
the case irrespective of whether or not the claims are wended following 
receipt of the search report or during any Chapter II procedure. 
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ASUNIC: RadicaciOn POT NO 07-11565 
I trarnite 011 

I Evento 379 
Act uaciOn 440 

� 
Folios 012 

I Con fundamonto an lo previsto por at arficulo 43 do Is Decision 486 de Is Comisidn de 
Is Comunidad Andina, Se te comunica quo is oposición presontada pot Ja  doctors 
Bans Isau,a Moreno BohOiquez, an so cabdad de apoderada de Gynopharni SA., 

I reone los requisitos formates exigidos par Is ley at mornento de so presontaciOn. 

I En cumpiimiento do to dispuesta an Is  citada norms, Se to concede at tØrmno de 
I sesenta (60) dias habiles siguientes a Is fecha de notificacian del preserite oficio, para 

quo haga vafar sus argumontaciones y presents pniebas. 

Notiflquee ci presents alicia contorme a to dispuesto an el numeral 5.2, aera(e). del 

I 
capituto quinlo del titufo primern9at CrcuIar Units NO 10 do 2001. 
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ALIX CASPEDES 
DEJefe de leuevas Creaciones. 

I (IiiJi. 
I El anterior alicia tue notificado For fijacion an lista do lecha, ______________-
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