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WD 2006/ 015943PCT/ EP2005/ 053609 Ext ended r el ease
pell et formul ati on containi ng pram pexole or a
pharmaceutically acceptable salt thereof, nethod for
woamegbhaoiuri ng the sanme and use thereof 5 FlEtDe¥eosfidEc09
| NVENTI ON The present invention is directed to an
extended rel ease pellet fornulation containing
acel |caLIy

Ariels e DE alnjpe & n F:

thﬁ&@ﬂﬁble aﬁt %ﬂmuai% izl fhMWFHMT tmaﬁfeaampgé ﬂi&eof
i s a known dopam ne receptor agonist It 1Is
structurally different fromthe 15 ergot-derived
drugs, e.g. bronocriptine or pergolide. It is also
pharmacol ogically unique in that it is a full agonist

Fliaha HaTHESENFIQR| ectivity for the dopanine D2
famly of dopam ne receptors. Pram pexole is
chem cal |y desi gnated as

Thé ﬁ)sseﬁi Avemion 4s dirdGled 16 et exatnddd celdise @dlet formulation containing

Iar no benz hi az ha | ecul
prp b o7d ShyeZ5haie. A el bl dlpr ftiuRpmoe me
Smﬁﬁé@&ﬁgﬂ@hgﬁchen1cal formula is as follows: 25 The -
salt formcomonly used is pram pexol e
di hydrochl ori de nonohydrate (nolecular formula
C1O0H2102N30S; rel ative nol ecul ar nmass 302. 27)
Pranm pexol e di hydrochl ori de nonohydrate is a white to
BASTKGRORINI2 O BHEANYENTIEWN st al | i ne powder. Melting
occurs in the range of 296C to 301C, with
deconposition. The substance is nore than 20% sol ubl e
Praimipaxaleds a kayoudop8ffrierDmetdpdoraigonistblo ist stictbefly different from the

erefih-RVED ED B amb O Siopiin e sPEOHAE L Sy lPerpaslogisally uaioue in

thathit isfh RANQgehithad h@&@de{)ﬁﬁr sdeuiiOity rthe ddPamine D2 family of dopamine
2006/015943PCTlEP20051053609 2 enantiomer is obtained

e t he synthetic process by chiral
recrystallization of one of the internediates during
synt hesi s. Pram pexol e di hydrochl ori de nonohydrate is

Praalllbﬂxghllslcfmu@ﬂv designafsdun (0)-Inamano-4.5/6ublelrihyfdrdSi s nore

o g@%ﬁ PPyl B0 Rl bpIY OO SN el otaive
moEmlm mms@lfélﬂﬁhﬁ&ieobdmluoahfdmmcahf(dbm:e i's not
hygroscopi c, and of highly crystalline nature. Under
mlling the crystal nodification (nonohydrate) does
not change. Pram pexol e is. s table in the solid
state, yet in solution itght\sen]? tive.
Pram pexol e i nmedi ate rel g 1|R)>tab s;mere fIrSt
aut horised in the ASA\] 99 ob1 owed over the
course of the next yealts by narketlng aut hori sati ons
in the European Union TEU), Switzerland, Canada and

South Anerica as well as in countries in East ern

Europe, Near East and Asia. 15 Pram pexole IR tablets
Theasalt fpmuFeameny isedtinpramipesnlg dibgdrashlorifempraydrsnmodscular
fon% gﬁ né%ﬁgg% g%ﬂ@vg%ol@ilﬁ%%aﬁg gtﬁ di’?g g%é#ﬁipg;?cﬁg dﬁydrochlonde
monmybxamt B oviitevitd ¢ I\Aéuﬁe,ct@qbdess Jdrestal Bhet mistdet. dMddiangeoccars btethe

3.tines a Fromth r macoki net
rangf SR b Tl eepmb Pl FRCHPUARE Py b % Soubie i
wale ARE B % M n20RRSI0ARAH05WH thewangl, 2iddrackgillythsilitad mon.
The absol ut e bi oavail ability is greater, than 90% and

dichlggomethanenbmmpiPeroials @ GRER PR YIS He g rcairgli cerrs Pyrer(8)-3
hours. The rate of absorption is reduced by food

i ntake but not the overall extent of absorption.

Pram pexol e shows |inear kinetics and a relatively
small inter-patient variation of plasma | evels. The
elimnation half-life (t112[11]) varies from 8 hours
in the young to 12 hours in the elderly. 25 As
commonly known, nodified controlled rel ease of active
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WO 2006/ 015943PCT/ EP20051053609 3 A nodified or

extended rel ease of active ingredient(s) froma

pharmaceuti cal preparation nmay be acconplished by
wbonsgeseousl y enbeddi ng sai d active ingredi ear/&Blooses3609

a hydrophilic matrix, being,a soluble, partially

sol ubl e or insoluble netmor% of viscous,

5

hydr ophi L c I rs, .Jheld together b hysi cal or
cogGRE R e TG ST B Y B e BFER ofne orme
intbihAiAGtduBRSsynkesigonpl ex formation, by hydrogen bonds

or van der Waals forces. Said hydrophilic matrix

swel | s upon contact with water, thereby creating a
Prihipd &% Mfdr&%hdr% Shonbh RN LReh1h So1ANE kMBpound. Water solubility

Ingredient(s) 1s (are)” slowy, gradually,
is morstthanwilsg/nl ped edelality imbuffermediadegenially npdvg 0 grg/ml between

o AT R AE oA R PO, A1 Plreh it of

hightyndrstdtinomtt. $@ded miléhe ts erysiat hredifisaon (Mowshydraje) idbes not

has proved . difficul.t to. for. te a dqgsage, for phavi.n
el PRI g bt TR S STTRRGL T B

sust ai ned-rel ease and handling properties, where the

drug is _one_having relatively high solubility, as.in
Pramipexoles imgedige Jptee xRk tadlety, e cirsh pytherised 40 fire HaAqing! 997,

folowdH REF 1RfcofRPIP AL 85E lbk BefkdiRe RiihSFfisa@bis fnQhe European
provi de controlled rel ease armaceutica

Ungonfh3Bi Siviiresland. Ginadd prd Sowh Angriza @8 »GIGe 9T caedidesi ipdistern
' - ease pharnmaceutical conposition in a
E“?@%ﬁ&%?hggqgag%§a||y del i verabl e tabl et conprising a
wat er - sol ubl e salt of pram pexole, dispersed in a

mat ri ompr.i si ng..a hydr il | nd.a.starc
peifoiiely SRR Preate Pl ey s uBdu B et g SRl
syiftbidis opéigiceeaid parlabsohBatdease v dlivadeel farkidNos R idReasand

nore. preferably at | east about 0.2 kN ¢nv2, at a
corgpatipniyicleysiabg- é%‘? &R éabiesy haye tobe kea 3 @BesetdayThe

di scl osure thereof is concentrated to provide a

conposition with sufficient hardness yield during a _
From gle-phpawdolistigiont phycw peamaipxors IR tablefs preirenidly mg gompletely

. P -of - [

o R T e ST A B AP BAGE T Blaiinfi ol BT 0%
andfhe e phaha compasitipn occurawighif & ted bburaThe rat biabsorption

. deliyerabl.e tahl et vin or e. conpr.i si.ng .

is sk B BB GRS kol iR e APl uT Pithipesgleshrs

lin@f kinbo¢stand a3datively shimll ihteb pat@nOvardtion oiplasciad@efss®ht i n -
.a matrix conprising (a) HPMC type 2208 in._an amgunt

eliginaigyohpl- Ws dhue b DgEe o %hsg}r%ﬁ@ eungsto 3@ hoyrs iny the plderly.
and (b) a pregelatinized starch having a tensile
strength of at |east about 0.15 kN cm2 at a solid

Astpmaopbrknonomedifipheairobedogleaseot aefiysdrsradionttshaltoms e simplify

9% e ' . . i ' P
the RN abtilnbithui @ echBfc haBlod BefinbfcerBEbAhengod dafly makes
im@mbweastpaléntt's corafamte atih avemtakes adedrsphvens$, etgheclitebliodigh plasma

ai af | conprising. an et hyl cel ] ul oses: bas WO
pea S oo Ra 5 e BB R A R BRI e
incombaied 080 npledieaorponediéntamdr dme M snyaBe greparations with a
ore-form ng conponent in an apmpunt of about. 10%t
coliSbh = R BH T EIeRa doe SN Bl s BB, o0 ey
acch SRS Blapdude b 851 hiBace\¥Dcd @4 ORI 16l Ba|AE6S absage
orally deliverable pharnmaceutical conposition 5
forgp b a8 isplgtiepston prompgslytdiselving desase &4rMie anmpunt  of
pram pexol e or a pharmaceutically acceptable salt
thereof and at | east one pharmaceutically acceptabl e
exci pient, said conposition exhibiting at |east one
of (a) an in vitro release profile wherein on average
no nore than about 20% of the prarnipexole is
di ssolved within 2 hours after placenent of the
conposition in a standard dissolution test; and (b)
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25 extended rel ease pellets over the predescri bed
Exanpl es nenti oned above. Therefore, it is an object
of the present invention to provide an extended
woebwas®apel | et fornul ati on of pram pexol e oOPCA/EP2005/053609
pharmaceutically acceptabl eqsalt thereof which may be
filled in a capsule and is suitable for once-daily
oral admnistration. It is a further object to 30
provide a pellet fornulation conprising pram pexole
A pbdified biegxmmdeltclcasd dNacaaciapedibhies) $dhia paensefiticahpreparation
may be filled in a capsule and is suitable to provide
may bgageomptighed he hapogencoudy prbeddingalg aciiveipgistiopisy ibht s
hy&@ﬁﬁjﬁ@_aﬂaukbséjﬁgbwamam- Bo1db18 oN ik Gubla bt oflOsi8viscamnd
ma

es it possible to adjust the rel ease profile of

hyduaphilie polymers nipld Wigether bygbasien! egchesical setpegieraents, 8y &miceor

(L i |
Cngur tnﬁé{rnh%‘rng(,ﬁl@’a }matﬁﬁ %)63 fg# mag’u act u(}glfe% 38?%‘%?2’? 5’ EIFI Fet ails forces.
Safddryduphilic omtrehewdlls pporpecntactiedh wBIIVUKRYD vl areading i psitective
spect. there |s. provided an extended releas el l et
PP BT e b P LTS R R BT e BafE X 5n g
reléBy®Ein thed ¢igercty difftidistethirough @i peiyimdriayretwath iy rerssiongf the
ram pexol e or a pharmaceutically acceptaple salt .
claygh By fussplefion st RO T TGt OGNS Lol b! BIHBIERSS TRgedjanismms.
further excipients; and a second |ayer provided on
the first layer, the second | ayer being an extended

Homwgy @ a6 basawarad e witisr fognagfe 4 depage dpranhaving@ sugatdsognpynation
o YA 50 RSO R AR PO oA o
hagngetelatingy paghysobubility, e iy the ghseiofi grapepdxele difgdiravhlosidel ose

to zero order in vitro release characteristic at

acidic pH values up to pH 6.8, an accel erated rel ease
Theb @keen mirhtGr 8f @pebashasdeeriberalpeioaireth prolidaseantdlied/ eldqakd

7.3. I.n_a second aspect, there is provided a capsule
PhargaceRHFAl GEMPRRIGIS OF REEP Qe ase pel | et formul ati ons

as defined above. In a third aspect, there is

grovided a nmet hod of manufacturing the extended.
WO 2RO feseribep @sptiniaed-wieagsphaanicsaérabgspeosition in a form of

an 6R0Y ﬁél?viefhgllelt Lgﬁetséoﬁﬂﬁsi(ﬁg fl(\n;a}erﬁf)ﬁwe%hl@ gf ﬁg@ﬂ&%l&, dispersed in a

starter pellet core; applying a sofution or
magtixsqeenpsisiog adfydraphilic polymonandrystoonbodig 4 wnsiestrpngtsofng least

L ani £ _Of ' Li _
o ETSAN L oty PRTESEAL ISl 1Bty o
abee 0120iNearti €, 3} a eelidofridiion rapeostntstvarof € tptddtl Eie distae thereof is

referably by sprayi.ng the sal ution/di sper.sion of. the
coiEo Pl BRI e bl et T Oyarh Spich theed
tabRAEL opetitRCinpatitalan & feMSt drddneRliri@f bpplidali @ dNaQbating layer.

pranmexi pol e or a pharmaceutically acceptable salt
Acgqyding b 2 peferred gmbedimeni if isgeo vidaderpharmaccutical composition in a

forfl 03 39 'oiﬁﬁ? I RIS @8el BhvheSAU ¥ EH M RES hip diddihfiRochloride
bi nder (s) and optionally excipient(s) and sprayed
mop@itydraichie apragrounisifabews0.358] 0.8%, 1o B er 4ddng dippergudintal matrix

oo VSN 850 S PRNE S0 Bl by

theaaing asd (H) aprapslafinined stamiahavinsnid iengjlecsonmls bf atdeasoavioot 0.15 kN

the active.ingredient pellet obtained. in 2.
cny, Akt %q(ilgkﬁa}?u%&ré)pg & fh ount, O%‘H’QH Lﬁﬁlgg tQ about %%e Ey Sve?ght of the
tabRef IskitlicoR/W@ing REbBinAaNPAicbst DR Bativethhtt@hathteNibopeld &b about
wherein the coating_conposition conprises a mxture
T%sE the wrielHop Bivdanet =it enaries ewarisHy PsiyireHularigbased
pH i ndependently water swelling polynmer, and optiona
exci pent(s), and a solvent and subsequently drying
t he obt ai ned extended rel ease pellet; and optionally
perform ng a manual screening after processing step
(2) and/or process step (3) in order to renove
aggl onerates. In a fourth aspect, there is provided
the use of the extended rel ease pellet fornulation as
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In a further enbodi ment the present invention relates

to an extended rel ease pellet fornulation conprising

an inert pellet core a first |ayer being an active
wongieedssent | ayer conprising pratni pexol e or PEI/EP2005/053609

15pharmaceutical |y acceptable salt thereof and

‘optionally one or nore met blnders and ot her

Lents: and second aye ded on the.first

by AR P SRR SR e M AP R Es KB Hoonent
in G0@hduRY oCHFPY 1080 hbout 40% by welght df #je sliiyldetialdte-bazed component.

wat er -i nsol ubl e pol yner and optionally a pore forner,

the 20resulting pellet having a pHindependent in
FuMhdrfn®re, §/ 6 25@/FIDBOPGE@HdeS bl Grally de(lmrame 'ﬁh&&hﬂ&&lﬁ@ﬁl cBmposition

pH—dependent enteric-coating po ymer and
coppifingieFergenically slfoctye yneint oimgamiprxpeera nl%naceumally _

.t [ g

st SHERCRE! ooy AN B P@Bf%%&é%%@ GRpARETEpchG g
compositidn@xBibitap atlease ey elt(@)chnr mlve‘a&elead@t;w@ilp WhéeB @raterage no

mOé‘;(%ﬂiﬂégg g%&%l %rpg"aenluﬁeg 3 e d% Zss?ou%e e\ﬁs g h T glacement of the
co@p@ﬁﬂﬁk Siclj aSﬁﬁkﬁﬁidf &ﬂs?imiﬁoﬁmisu ﬁndﬂl M) an @Dﬂbd) plgn@’exﬁleﬁbéoﬂﬁrt@h
an Inga o pat y, or u surroun rraterla
propdplipwing nelst g e b iimipsyacy 8&? Braltayy 6(9% \%ﬂ#@s wherein the time
to R6dH NBlart §F 205N BSSrptiPis lehale Bln @boul3 hB@s aRI/MEBE time to reach a
pellet core and a Pt |ayer of active principle,
mepie pf #1% alsarptian s%gr%erftbaﬂﬂr?@autbyh% HQwp sk ipPragheal ves, it appears
mank%*th&Jn%%g mMifidy (ﬁ)&ﬁﬁﬂﬂlﬁ@}e‘iea%@pl%ﬁ%s@ﬂgd%% e

extrusion process.
deO@@h@&Eﬂ&@ﬂﬁﬁhﬁfﬁ@@ﬁbﬁﬁ@@ﬁ@nﬁmﬁﬁﬁ\@uﬂemgﬂdﬁﬂﬁhémwéwwto

d o]
N T -

peli®d. ect and estlnate whi ch |n vitro rel ease
characteristic and timng of a fornulation is nost
suitable to achieve the desired in vivo plasma

Abeplidd ReriRRetR6 dthymati bysinRRE Sedlihilyhiap hintadld @R 1o
Therefore, two different” fornulation principles 5

diffesapecsia @nstepénjesting drnsibimese Mubtinarticierfatendesl welsase forplgipns

sud}'d pgme?é aﬁlgﬁw & AL E&roﬁfﬂésuﬁaﬁ h@&%ﬁd fRfcforb ¥RASrBRSGdRariability
erent p depen ency 1s avallable. These

in mtetwd eatehtd abmrptishakurthesnere diffseamedose isadngths cpmbé anhicyed

easp%%)}r %ﬁ.} g d;ﬂ%er? %rtiourtl giP &16 ggx/r}fn% g&dc% %m\gﬁelﬂct lg#ytl, ﬁgﬁ calpsules

As d@ﬁ(ﬁlucibhﬁﬂﬁ@wld)mﬁ rnemﬁatmgr vpig Praﬁnipexma wehihenedea ettt range of
npl i ance. The term "n vitro r. se )
theEppisciogh Tisp e, (ese GEUErReHErm e SRR Hhs ShPRgKporole
extbRlcd rd1@6E Bellctsovar he lpRASRIBAPEAiRsingdnliGnc@sibewd. ai ned
in a kind of normally used liquid nediumfor in vitro
experiments wherein the rel ease of active ingredient
’Ihc%rEBfE hh%ﬁéﬂ ERGefe 5&43&@%@5%% ?ﬁ)tvsderan CRRnRBGHEascipefet
or exanple™in in vitro dissolution nmedia, but also
forimlationlyf frimipdsolo pr sphahatceticalp dgcepiable dal} thewsp&whigh may be

fillesh :?,:é:(a:]gsllu rzﬁllgq%str htelélg (?ttornge d 051'51I a{q&%ln%gtjraﬁmﬁj ‘;Itx 1ts é%%tlél%,r to{;]ﬁct to

I nven erm
profile aq&ﬂetfbﬁmﬂlmobeompﬂmgpmcbekde onapliaamhcenticadly acceptable salt

[ jate rel ease, the actjve ingredient i ) .
PRy REGTES MRS ks B V6 ispioe ey ong therspenti
cf &P ARE WITBHloS! PNBALs QF trdaB iR kymPORe AR Alsingle dallg 8RN dRthakes it

fromthe pH value. In particular, the termindicates

possihlet to RSt the Felsrs preﬁle&éi&g: abYe ipgPEan @cqoRding (gl 4 selRsied release
of the 20 active ingredient inmediately after ora
dosing and that the fornulation allows a reduction in
dosage frequency, followi ng the definition for
ext ended rel ease, interchangeable with sl ow rel ease.
A sl ow or extended rel ease dosage formis used
synonynously wi th prol onged acti on, sustained
rel ease, or nodified rel ease dosage form Preferably



WD 2006/ 015943PCT/ EP2005/ 053609 8 further excipients,
the second | ayer represents a functional coating
ei ther conprising a water-insoluble polynmer with a
pore former or a mxture of an enteric-coating
pol ynmer, i.e. which is resistent against gastric
juice, and a non-dissolving water swelling polynmer. 5
According to the present invention under “fornulation
préfjlé dependetierst mddpentient pfrbinethef pHnwhlat.i 6mrilikambreg & haethod of
meﬁﬁ%ﬂﬂmh@%ﬁkll@ﬁfoﬁﬁﬂ!ﬁ‘dtﬁﬁlﬁll Re@rvidgr a) and under
formulation b)" is understood the pellet fornulation
havi ng the second | ayer as above- defined under b)
S Bﬁﬁggrthe inert pellet core and first |ayer
conpositions of foinmulation a) and b) wll be the

In S9¥8: aspbbt, RBreaX bRRFARE dhelxenged Redabepellc Forkiufitio Ro@prising an.
1ne9‘I Oﬁ)etlllaFC(pé easf?gttla %& ?\k Qctﬂ%qh%rg(?ielﬂ f ?%m]%r%%g S}H‘Qlln gxole ora

Phﬁlalgﬁé?uqcé FPE SRR £PUgpIIE e, O MAFe et gnders and
furthdr sasipicotsaamalca s,acplsct la@er mhvided pr thei ferel lpydrntie seatiddayer being
anQfxtdnlded IBé'IleaémddamgThﬁn}ﬁ'i@ﬁ@d egixtved efge tpedSkeby weight of a pH-

de é?]rd%leﬁ{e'r?r&omnﬁq% HH §5 8059 B X%ﬁgh@efgpﬂllh@%emeaéy water

swg Y urcﬁgg ﬁaéejmsr.l ip S EIF{ gee\ﬁ%lg Iraln §loi) ({,Ir?gr:% gf@ﬁly in vztro release
charegtamqticmg a¢léwﬁ Yedugs v te pHl Qa&eﬂntaécei@iﬁéd eiense ahaye pik §.gand a

mdre heakeatehatcant shovs pild. over a broad period of tine at
acidic pH values up to pH 6.8, an accel erated rel ease
i 3045l R oGS PGPS0 S BRI T o
fﬁmwm¥ﬁéaﬁﬁiwﬁ%é@¥ﬁon of drug, the latter is
furthernore characterized by a certain lag 20 tine
In 4 Mitd aspbOthERli§pR0Idee ﬁ@ﬁ@ﬁocﬁéfbﬁérﬁﬂctnﬁing@l@ext@fd&@ Felél€ pellet

fo@ﬁdlﬁmﬁ%f tdeﬁyedoa[ 9{ &qnu,!ﬁﬁsn{ge he %&ggﬂ of @g lp?ovﬁdlﬁg Léfg [Hglﬂ%taﬂ’tfer pellet

corphi() %’ZX]P% & % tﬁms‘?rg%?eﬂ%o SR 1 th cpatige CQ“?OSIEH%ﬁg’é‘pmmg

prafigswlwen ophapnafeitieally accepfabis solf hereyfzas lagstor laderjand optionally

exdipichfs)! &In@@ s eheC Niae@ CsiFteS t péllek N@breat peforatdtyir be Whiagthg the

sollﬂﬁ§n/al é{ ﬁ'%k kne %gtn?éJ thﬁ%@(ﬂmqueé LR&G peliBicore, wherein
9

thq i rBERBRL AP P %&PO I ﬁ@%ﬁ?ﬁ%ﬁ%@% S BB sl o
is usses mg@dleéa@waah dj@@ vegtdispets #oYes feethar With dhe binder(s)
an@ epthdnalg exdpicd() @hd sprosd other the dddrivegartes pelfet horarndd subsequently

?n% oﬂtilnéds aRifveliREe&dnd ]‘.‘)ellte{:‘QBP Qﬁpﬁylﬁgﬁséoﬂtﬁnclfr d?ﬁpersmn of a

Sec ﬁ gaag’lézh gﬁp&gﬂo?) as ﬁmﬁmqa&) (S;%atm% co%nposnilorf ?rﬁo ?he q,c?lve }./n&redlent
lgfa wied g sep (i e bl bushrayiae E)@|°Pﬁrvlk$sselutlw,ﬁ/§tsper510n onto the
acqureerhg]redmdt palerimdicmar stst @hiting) eoropdsitisho®eprisésea giiztereodf a pH-

depenBert QERSic FBM M % égﬂilmgrg@ﬁﬂﬁﬁﬁteps&elﬂl@p@yﬂer and
YLy X

op é?}%‘i}%ﬂ%&%}b %%ﬂ ﬂ;gthei ?\@Qamed e)%tended release

I spdoapiae gr Mg ﬁ‘r‘""%‘PP%/ BnRfosgssing siep (2) and/or
prqmsrsmpr@)smadrdiarm@ream‘fb@ggigmerateShas been found that the
t hi ckness of the second Iayer appl i ed thereon may be

Ing ? aa% Siffed 19 FI%@fdeﬁ ?W&E@ﬁge& RaidaB8 gé“lfé? f(ﬁ‘fnulatl on as

o S e LS b R o RS

an¢ enmeplisationsgr dspydesrassocigieskiberewith. overal | 5 spray
vol unes as well as process tinmes to apply the coating
di spersions or solutions may be reduced significantly
while the release profile for the active ingredient
may be maintai ned The rel at ed advant ages are reduci ng
t he anmount of excipient and solvent materials used,
reduci ng the process tines and the enbodi nent is
cost-saving. 10 The expression "consisting
essentially" is understood in the sense that it does
not in principle exclude the presence, in addition to
the mandatory conponents nenti oned, of other



30 However, any other anount of active ingredient
suitable for treatnment nay be used with the only
provi so that the anount of pram pexole or salt, that
is the whol e nunber of pellets being present in one
capsule, is sufficient to provide a daily dose in one
to a small plurality, WO
2006/ 015943PCT/ EP2005/ 053609 10 for exanple one to
about 4, of capsules to be adm nistered at one tine.
. Preferably the full daily dose is delivered in a
singl e capsule. An anobunt of pram pexok salt,
expressed as prani pexol e di hydrochl ori de nnnohydrate
equi val ent, of about 0.1 to about 10 ng per capsul e,

or _abo . 059 _ % by wei ght of the
DEM&@ECR@ hﬁvﬁ&ﬂgbﬁl y be 5 suitable. Preferably

an amount of about 0.2 to about 6 ng, nore preferably

an anount of about 0.3 to about 5 P EN1 CARS E%F Eﬁ
Smms@gbfntt haspese faupd %ﬁﬁ&@%ﬁ%&ﬁ?é’hﬁﬁce&‘ iy jageegtagie s

Y n8od (3 HowN@lcdsePeli®s and

lheréﬁ)?a g)g;(lg dﬂg rﬁl%df;él %So(?lf%ém%oeééﬂeh dr(at e. )'?'lﬁe a?r)gunt
twoahatmnmmsnummmmQnampheﬂhwe@ﬁh@ahﬁ§m@ﬂﬂé@ﬂﬁ%@ﬁﬁﬁﬁﬂﬁw

varle gorg;aglto the condition being treated, the
md%ﬁﬂ%ﬁt F Py % ondi ti on, and the patient 10being

treated. The binder(s) present in the first |ayer nay
be any suitable wet binder(s) as used in the

phar naceut sect or , .
OnclSERgBHEL U PoTR) SRR NG §) e O B 261 copprising
an a¥@MeSherediBR sYlb@EDEbIYprafipttute pal tym]ﬂrasnmeiﬁ@ﬂn htogptable salts

ranges from1 to 1,0Q0 nPa.s .15 (apparent viscosity

theresf, and 2tdeat) 9BD BicasoMPGITERE SXCBEH®) | Exanpl es of such
pol yners are al kyl cel | ul oses, such as,

Prefﬁ%&?)fﬁecﬁlvédﬁloﬁ§§ate§“bbcﬁ'n<éﬂéﬂdidd0r¥1|é@e |p€1ﬂ@,&&&,relﬁ dfe aetcanpredient
oxymnet hyl cel | ul ose, hydroxyeth cellgﬁose

is cradelok yishiogymaer FaT6d By e oS RS MeRYiRA Ggipient, which
| | | RIS TONS fs.
is pik oy é’ﬂ%‘ f’f"g{sg‘xfg‘gﬁh‘% 2133"5?’%%3? d arr%%ehg?écel | gflglsa%
carboxyalkylcelluloses such as

Alseprefsoxy isenieyieadsd rgleasaeliel q@ﬁ%PPSlﬁ%? a@re &ad ¢ coajpg, wherein at
I

leas{é%'r r%%%e‘%ﬁ%gj&l: %ﬁ&sggﬁé )E% nklyl al I cyl cel | ul oses,

such as, carboxynethyl- ethylcell ul ose;
Alseprfroed i dyisaidd st Rebeie Meercig ifclcTRe ngregicnt is @prporated

ynthetlc or synthetic polysaccharides, such as,

1nﬂ]ﬁlﬁfmc acid, alkali nmetal and ammonium salts

t hereof, carrageenans, gal actornannans, tragacanth,
Alsepreferad avan aytentid mlcalsi relien, whersio th ARAADE CORNDRER ) Ldst a first

ches t e

teyeg i el R e (R rsE 5t RerB ot ever cqaries
acn{?el'ﬁbgﬁaﬂﬁt,, almDMy{efrﬁu GﬁmSondl layar |cmpp1pm$ ytdeasypriegelaesedrodifying

the salts th acry
excigigpt S FaTE e %@ﬁ%&ﬂé@ﬁ Opo fedhsk i, Plipddfcoute
pol;@@yl’é{ésny&%stﬁm&late@%Mwnmdnmymétﬁidrﬁém eopctppal yners of

pol yV|nyIpyrro I done with V|nyI acet ate; conbi nations

of pol | | d
MO%Brp%ny' g BBt B VP 10 somprips =
1easP xpité}pééhlﬁﬂhee&zﬁléﬁe Iﬁ&érasrzmeleyza@ remafydeikinytbeneliakisde

propyl ene oxi de. 006/ 015943 P20Q5/ 053609
hydmypnoeflern@b:d@@lqsglmkbéﬂ%’ﬂwwhé@%el W%PP]\Y%@E 5&6@?

preferred cellul ose ether derivative is hydroxypropyl
cellulose. Different viscosity grades of
hydr oxypr opyl cellul ose and hydr oxypr opyl
met hyl cel lul ose 5 are commerci ally avail abl e.
Hydr oxypropyl methyl cellul ose preferably used as a
wet binder in the present invention has a viscosity
grade ranging fromabout 3 nPa.s to about 1,000
nmPa.s, in particular ranging fromabout 3 InPa.s to
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20 According to a.preferred enbodi nent of the present
invention the first |layer of the extended rel ease
pellet forrmulation of alternatives a) and b)
w6 sbhisBgs or consists of hydroxypropyl cel |lngdiogeoosns3coe
pram pexol e or a phar maceutbl cally acceptable salt
t hereof and excipients. The anount of hydroxypropyl
cellulose is preferably in the range from1l to 30, 25
Pafp&%‘%lﬁrﬂbbﬂl@%’ﬁle@r13&1‘18?“8?‘}@_86%/1?‘1‘38 R?lgetwvﬂle f}“‘ﬁﬁ%cton%}aéf i
cm{lél%% AerkiRic 2RI @ WrefertBE sBRBEN troRimdehlicesids | s
preferably in the range from1 to 40, particularly
cofptsefiesy fypelAfandih 2 to 25, nost preferred from5 to 15%
by wei ght. Beside pram pexole or a salt thereof, and
iR IvanbREnddiioibask BYRE, WHerPBb 58 Bn@ayeddinpdtes
Pmpg@ﬁﬁgr?%%(ﬁg Sél)n an%l b)r ozf1S ?he pr ggent iSnvIe}ntaTy(t?ﬁ(g rra&i@
froml aboutdPite atral $3ywt-dhpf the entesie Pentinppeymer, aad from about 15 to about
he euticall C bl e fornul ati ng agents, in
75 %FS%;%? 8W|f°)¢egrlr%sf)%lb%r?g)%$rﬁae%uf acture and coating
properties of the preparation. These fornul ating
Magpartisilabnpeicsea] ishoextendedpdlense piliet abersin the core comprises a
sacgl : ldggsgglg a%&%%&@rﬁ Ifeg gtlarg,%dc%%@]%gé andd &%ﬁo@é bAE.89E B*e?erably
mi20864ALEA4RN6%, EP2005/ 053609 12 |ubricants. O her
conventional excipients known in the art can al so be
included. A glidant and antiadherent can be used to
In 4 MRHENE@nHoliRheHERY P@géd@ ivBslicUelaRg td Heex Rl e RERGRES
and to prevent sticking and picking of the pellets to
formglaHonedvaisingui t abl e gl i dants 5i ncl ude col | oi dal
sili cgﬁlh{gh%ﬁé@go ecmagnesiumtrisilicate, powdered
cel | ufoSe, 'starch, talc, tribasic cal ci um phosphat e
and t hdiritidyer being a aotief pgredidntdageo dompsising rakipeiae or a

i ncl uded as Lidantianti i-n . t
about PISTRCes R iRl ARHFE B oDt BB ot Horhder
wei ghtandbthéreciplensiandayer. 10 According to the

present invention waxes, Lipids and water -insoluble

pol y n@ﬁ@%%yg@rgggﬁr%th? &r SE !ﬁ‘én ﬁ‘ﬁ&?cf)%& ﬁaéeralﬁg}%@.exw"ded
Sui ta@él@sy\@@ggﬁgw}ﬁlbﬂ&% conmpounds that are chemcally
defined as esters of atti/ei acids and fatty al cqohols

. y
or st &ol & eagipnguetaterdasolbic Rphioney @3 aptignallife et Hger the
anal ogues, Elﬁﬁ{gg&fﬂet_[-ﬁvﬁ |l Yor1-iaEpeRial I Jifh &idhs@Enak Reeristic or
fatty aci 3 moiety I's at least ‘about 8 carbon atons,
and mine dmixtypdTapHydepgndtw gsteriedsoniing polyswr muhe Bitons.
Waxes are. plastic solids t : .
very of t cRCmayEnE §sPrhs e B RREE o iling cloe
as bel ow @henstor® irl @00 Celeddd xpsackrBticg waildicpts vatesshatio pH

nore britfle than solid fats, ess greas e
recently, '%I@&C@geﬁi’fﬁ‘kj S‘?Aﬂ‘ho(‘fﬁgﬂ%eé B&‘a&fg(ggla?%lem%mlease
di fferentafoi@ppitris.s definition but simlar in their
properties have been referred to as waxes. These

waxes or functional anal ogues may al so 20 be used

Th@@)@?ésglbﬂ] Gab RGN ETAREbMHEIRL Hr&Re st EXBERIE rcRiding a coating
potential |y suitable waxes and wax anal ogues i ncl ude

or avfilint @ aap dindef (mwilberfsipeurendingubaenighxsed 1 the pharmaceutical
.crocrystal |.i spermaceti wax, candellila wax,

Secggétaﬁ(?g e¢ J}aeff]ttlgfa0| eSg‘ster S, sugar cane wax, paraffin

Inswadk of wagtanrinanepe]lcard: aveba Ifi lnyan oéactise phnapie.metete pircalgy be

anioni ¢ enul si fyin X, cetyl.esters wax, and .
foryngd BY PHrSRSR Y e prs oy piE it lasoed Hpasion or mel
extheRE pexesscanmauba wax, 25saturated fatty acid esters,

and mcrocrystalline wax. Suitable lipids include

I i pophilic conmpounds or m xtures of natural or

synthetic origin that have simlar properties as

gl ycerides and other natural lipids, such as

phosphol i pi ds, sphingolipids, ccram des, sterols,

steroids, and carotenoids. Lipids may be solid or
liquid at roomtenperature, and may be viscous in
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100i I, glyceryl behenate, glyceryl stearate, glyceryl
pal mtate, stearic acid, behenic acid, and palmtic
acid. Suitable water-insol uble polymers nmay conprise
wb BRicBber - i nsol ubl e pol yners as defi ned belmw/drasosiiseoe
formul ati ons according to t?e present invention. 15
Anmong the optional formul ating agents that further
may be conprised in the pellet fornulation there.na :
Theetevshd Tt BRI Sl Bl EoBEA fodiacsedt igyegion nienled for
oraPEBEhRrSHeNalSe kldddi aeRINe8d Wifdhi ¥ lrioVi8Rase @h&acteristic and
alginic acid, sodiumand cal cium al gi nate; cellul ose,
timprgedferfatpijation ¢y wost yeitahlel 1p achieve|thadegised in ¢ aw plfsws profiles

er..vat i . vl c o ot nciol
L e e e
haserdergdevaiobat fionpellersoPler tvicefermid@ioAgciocigien fave diftduent release rate

el let for ion a) .of th ese i nvent i .
ol el togeihS g PSS Plept S b R e
berREERANG phBdh® as ti dxnadd RRade draydiliverdpeiin gllan patichgnd acht their
rel ease coating_or filmcoating conprising.at |east ..
syrepemp e singlsclalp desepBFtrRe rncgfeﬁgnw@@tﬁgm ieqoggpdgomptiance.
former, the resulting pellet having an pH i ndependent
invitro rel ease characteristic. Therefore, the 25
The oo Wiay elcajescharagienistisd kubied hetcibefgicon hergimalicais ¢irecigd to a
| i . . exp i ! .
rel 0 A BRI b QP P RAREEhdrBlant duea BB ledh L R79Fvicr
expetimehis Shklcin the phéasneaptvediepledient ficint the extehded selease formulation

characteristic. .A rel ease.characteristic i ch.js
cary ST ST i T BRCPAD e PPl BBy Thids
simRASdARIQ TR, tBork $n parfidullklih Yhetparosiametidahfigdd. f er ent pH
medi a. 30 The water-insol uble polyner according to
the present invention is defined as a polymer having
In @e W€ lof BRIHRE Al B8 e “LAVRId't RRBsekhRAl be SRletdod in
in 1,000, preferably |ower than about 1 part sol uble
contmastlo an @@mgﬁatp selesife, skl agdrg ingkadient is gradually, continuously liberated
A/ 0240 intldt iddBendent from the pH value. In
Ov%e eég%?e%giﬁg %Iévﬁpﬁg Sg‘éeriz g%ggl%gt;% rl, ?%%t ?tnao% r SP [ Ivm ue
pardodat i mgmtiodipeds! et theoformilaidnalvenot cdense the dsll dose 0bthe

aoigprearabet BRgr e Phe b Elost 301 Bty REPYARAUONE R ffcion

in @fsiel feRudneh FsRowiby theadesiaitiby Fe ekend edselcase ehietthageable with
esters such as cellulose acetate,, Eolyvin%% afet.te,
sloyaelgaer A SIQW Pr eBisRieg Telpase 9psage PRIt Ussd FYogHgOwty Wi
proﬁ?@@ﬁﬁ)ﬂh,‘ sEistAGeTreRAG, 85k8HiSied REFMSOdos i PredefaBIi i
nmethacryl ate copol ymer, type B, and the |ike.
ext@rgled radensadqsgeeoan allgveshtlepsiey Wrﬁ@gﬁ pdpcggrindesing frequency or a
. d LC . i | ‘
solf R EARHL Dt S bt PRl 1 Bl
presdnudtas 5% veptiafabdesbis foab du . B%stiotiahbout pradpy dripgsreleasing,
Rgpt oﬁ?the ggk%“t as a whol e, provided that

wei
coTyPRIFSALSPLE dp5ep |l ul ose pellets are used as
descri bed 10 above. In case sugar pellets are used

hi gher amount.s of _ et hyl cel | ul ose can beco
Aciisdlas g ot SUbERIGL eI oR e SREL e BRGegplerig peller
forR@laBod L dBafable b!ﬁ)h\/iﬁ?diﬂ@feﬁt WatieS rek@delbRh@ctP@IYEIEhS two types
l'i ke hydroxypropyl cel | ul ose,

have e SRP S FOBYE et AR INCE IPENAL 687 and A drsh pigght 3eooRg layer applied
I l.i (IVAVA : .ol
R L e i s
pragyeixpleen t phargachitiaallyl avetroahde satidhareodand etionally a binder and
Particularly preferred pore fornmers are pol yet hyl ene
gl ycols (e.g. Macrogol 6000). The anpbunt of pore
former is suitably up to 40 per cent by weight of the
| ayer, coating or film preferably up to 25 % by
wei ght. Pore formers |ike pol yethylene glycols al so
serve as plasticizers, i.e. the function of such
20exci pients either as plasticizer and/or pore former
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15 with the region of the tract, but also with the

i nt ake of food, an extended rel ease formul ation

preferably also has to provide a controlled rel ease
whbkdkbbisezand in particular has to avoi d dosepERIHSI609

regardl ess whether the pati nt is in fasted or fed

conditions. 5 Therefore, or al extended rel ease
formu] ati on a) according to Hg(ég éeent ention .
furthgr exeipienist Be sErapdY e EPETRE A ERiond ORI A BTLOBRY NS &

wa%iﬁs&lﬁﬁi@ g'@ﬁp@uﬁ Q?Blecfefnie‘ﬂ bes tlingle Jr bREkerkOcBing folymer, ie.

avoi d eSirable fluctuations in drug plasnma
whish nmemstmatagm&t gosiric ol @l iwsbssalyingi Wi sialling polymer. -
particul ar avoi ds dose-dunping in different regions
of the gastro- intestinal tract. 10 The alternate
Aq‘mcﬂlhg to the pmdnainiverrﬁob)mmsmﬂmelasm)” SH nmdetstund thwi fieHet

to n el |.et co flrs »
aHB O P oG hyekd #5e 7Bfifisf fih lf egRy Torrmtason b
is lﬂuérét%@nﬁ& pEiGst ﬁﬁﬂm]aamena@rg thé! RebhORgdr o |abmanﬁh¢mg1der b)
nposi ti on. Thus, .the second |ayer ? rnulat|$9 q}b
wh%%ﬁh?eee peiet gare and {5 jayer OREIosHRNSH %{mﬁfﬂ%%@eané gl be

" theRbfndependent enteric-coating polynmer and a pH 15

i ndependently water swelling polyner, the resulting
pell et having a close to zero order .in vitro rel ease

Thé &%ﬁ[ acd l%géaget I%eflle\,aitonﬂ'ﬁ:lhtgﬂ g Bﬁﬁ%gﬁ%@ L i nfiGh @?h@s Hwa@D

acce era ease a no

 inselckle bdmbepi-efe&ibe;a'ﬁﬂh apae éorpidr 7n Bhe sTévmd mﬁedbpcﬁrwemn

L e e R

pHaghy! Tie Reh¥dBtlcsRl pehdteoatdand) pithe @i’eu@lt vaeﬂl(ﬁl apphes a

preferahly above a pH val ue of 7. % ? I
mixge phapHy P?P@é?henﬁﬂﬁﬁpv%@%wa? ?Bﬁ i cgt watab%’“e mg

pol Ere the db2RRE 1A%t RAViFlEPERdi Qer@ RrdeHi Q4o tdi@isdeHaRRES SR over
hi's |nvent|on such pol ymer shoul d be sol ubl e above
a bk perBd of tieteat adidiy pr@hlee EHORID 6.8 ppedceslernteq ralgpse above pH
C
6. s%ﬂa %pfnsre @g@@)ﬁ%&é bl BEENAE H??ﬁiaéi?gﬁl%&a%?ﬂ 28 % 1O Bhder
relqasd fpﬂﬂtm@nﬂﬂbb@rpg rthd lgrttmm ﬁyﬂlemslrechafacecized by a certain lag

lﬂ%ﬁy e ea%e é%’[@ &4 e ﬂ%brﬁfﬂg :[}éré:tég Gr @rﬁg?s Teleased,
by Eﬂdﬁe@gigtof %&@bmcbréﬁl@ Qntll'ﬁh esympteﬂe 44 ﬁsﬂi]fzﬂlmﬂﬁ results in a
. pH.inN endent _swe is preferably
sigiggide ROBEF- £-F-Grt ﬁlﬂaﬁcﬁwﬁ Hhi um Subst i t ut ed
acrylic polynmers. Such polyners are sold under the 30
names Eudragit RS and Eudragit RL having an _anmoni um

A diasb it deruetidenin oftratsisate champlgrisisondicales grarvecdigh s a virually

tively. Preferably Eudragit RS 100 is
COH\SE%?%"“%E%%%/ 015943PCT1EP20051053609 16 It is
especially preferred if the layer or filmcoating
conpri,ses the ente
ThERIE R Rorp ST PR BP RIpHIROR S Unth dr B prsor
invt:rﬁxoﬁ 201ppises ea(i:blllabikl)ilem@r@é’mblpﬁ)o Iylss:(cj:h:ayb$ ce]:lullaise at i mlgjlum‘w
t wat er -i nsol u H.i ndependent swellin ol. r, .
derifse agh PP WG ks ot TR BBt Ph ol tagpaualy Cotsists
of B@Eatide, @f&f&aﬁﬁw bddclaRida B ealiulode, gaﬁuctm%rae&e&sae@mose
by wei ght of t Fa er or coat.ing pendi ng on t he

or raammstaﬂwa cplhiloss- Mmtpf@q:fylﬁ@re naﬁr@ee@elétae Ffﬂlu%q%% The size of the
cordy rﬁzﬂa{;eastlévg%acﬁ(n:@ HefteERBE aRA Bl0 thi, FRM*rSy BIQE 0M 4l 1.5 mm.
regard to the release rate, that Is the tine to e.g.
reach a |l evel of 50 % of drug dissolved, and with
regard to the extent of pH dependency. In general, an
excess of the anionic carboxylic acrylic polynmer,
e.g. Eudragit S 100, over the quarternary anmmoni um
substituted acrylic polynmers is 10 required to
achi eve the desired accel erated dissol ution
characteristic at a pH above 6.8, The second | ayer,
coatlng or f|In1nornaIIy has a thlckness of 5to 80
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WO 2006/ 015943PCT/ EP2005/ 053609 17 about 25%
preferably about 2% to about 10% by weight of the
pol ymer m xture in the second layer. A particular
wavedi@sgsed pore- forming conponent is hydr oRypEeRps53609
cellulose having a 5 viscogjty in the range from
about 150 to about 700 nPa.'s, preferably from200 to
sel.ected fr

In i g BEBPEHE e DR FC SRR WA HoBroBea) e sftithe o

has B&IYBBE R Ee HRhds0 of G0 8RN Biyer a@bﬁdd&h@‘tdnhi@ w?depﬁ:laﬁﬁ toa
and | eads to an accelerated 10 hydration and an

greaijexterticagmated thide paprfiother porg makikict el e pets 1pgoningeed of
sacéh?io@% I”l%’éref’dre QRIS 39&’{" I’éieﬁéé c%nl?ﬁﬁﬂfggﬁ)l}rﬁéﬂ@ a@@di@aﬂdbveraﬂ

ne nmedi um an results in an accel erated
sprayemainiea i vaetlyfls prfocess enﬂesagwexpphrthmmmg@smom ﬁéSC&’étqnﬁ elay

be 1'%5‘1%2:(? sdllﬁ,lﬁ L aengl (il %ﬁlﬁegljeﬁas%r réfhg‘ fo??{etachﬂ: ih

ence or e- O I‘ mn
maiéRiRe.MERtrelplco ‘aﬁﬂ’ﬁﬁigéshﬁe fadud¢ihethe anhomttoﬁg?@qnmmdlﬁﬂ‘fﬁm

matp gy et érb?%é%e’e%enf RE cELBhRnThfuPsle ™

enhanced significantly.

2006/01594SPCT/EP20051953609 18 According to._a ]
Thespreasione FOBHGE iepehially nisardlapaetin by %%?etg?}é'i qogg not in
prmfcg){l cﬂﬂd& e Iﬁ@:@n&ehﬁ QbW BRI AIRES béhhents BRAtoned, of

core:” 5 saccharose or mcrocrystalline
oﬂla:re:binpmeSQme ﬁathtenw Whelsgipisets othe prescarpiiari¢hsdas pet afigetthe
10 pram pexole or a salt

ht er
‘mgPﬁ reé%%ﬁf%‘ %y wei ght binder(s)0 to 30 % by
melght ex0|p|ent(s)0 to 50 % by melght 155econd

r-insolu S / b t
Accaigbfifoa Ty f b e DETER BT g ey R it
1ayé§ bk ERBERNOE He 18 &ré ﬁe}ﬁ@@ﬁﬂmﬂm@@wﬁpm& dra pﬁﬁrn%cbmcaﬂy
ht and a pHindependently water swel]ing
acc;m;,ar tfereqd 31;@ Oph )(,@qegqqtmore binders and further eXcipients. The first

layer or coating normally has a thickness of 0.5 to 25 pm, preferably 1 to 5 pm.

As active ingredient pramipexole or a pharmaceutically acceptable salt thereof may be
present in any amount suitable for the desired treatment of a patient: A preferred salt of
pramipexole is the dihydrochloride salt, most preferably in the form of the monohydrate.

Usual amounts are from about 0.1 to about 5 mg pramipexole salt. According o a

| preferred embodiment e.g. 0.750 mg pramipexole dihydrochloride monohydrate,

corresponding to 0.524 mg anhydrous base, is used in the extended release capsule or
tablet formulation according to the present invention taking into account that all pellets
which are filled in a capsule or compressed into a tablet are to give the desired dose
strengths. Preferably the extended release pellets are filled into hard capsules, but also

compressing of the pellets together with further excipients into tablets is possible.

However, any other amount of active ingredient suitable for treatment may be used with
the only proviso that the amount of pramipexole or salt, that is the whole number of pellets

being present in one capsule, is sufficient to provide a daily dose in one to a small plurality,
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25 excipient(s)l to 50 % by weight The first and
second | ayers or coatings should be applied at as
uni form a thickness as possible to provide optinmm
wE f0bAhRbs30f rel ease rate of the pran pexol e FIT/EP2005/053609
pram pexole salt 30 If pelgﬁ;s are formed by
extrusion, the followng c ositions are nnst
sui tabl e: Wt extrusi qcrystal | i C ul.Qs
for seARpRlT g e apquifh ¥ éaw?ﬁﬂa‘?%#“?%ls o0 Lo R rerétally e ful
a]Pfd%EE RAXQlefediifa 5Bk QipHR! AM Qb of Pﬁ@ﬁ@@%@r MexpaRedbs

drug i n a suitabl e nunber of lets with regard

pr&m@CZ@l@ gihydngugiicmerbyd st @5@8@91114@ abert Oclpip GaoRE LB ng Ry

cap%l or lbd &Eg 0%&0 cﬁff % ‘961 AR 'tﬂe%o ggs@honaﬁlf H5kQ0y b
ieve d Ion o er only wat er

Smm@lﬁﬂﬁbﬁﬁrah@ alm ancbenisof sbart 0@30 pbwut dorg mere preferably an amount of

ose dr u
o e ek FiaeRe BR8BY IR SR arlly 8 prlnt fe e
incRid€D.325 0.0176SE0, 11F, Groame Yist Ialg branepaxeleldnhydﬁmhloﬂﬂ@_r ch
etc. can be added. 5 Melt ru313@¥1%®bt extrusi on
g

mopehygeat; die et PCW‘J‘H%? FﬁPF?tLC GpHPYie vares
accSleH%CtH RbScontitibh BEAS diedD B REvriBedrwaig RoditieH) endlBO p&iient
Sui t'abl e exanpl es are polyethylene gl ycol 2000 -
beldOBG®:d- pol oxaner 188, camauba wax, hydrogenated
castor oil, stearyl alcohol, cetyl al cohol and
10m xtures thereof. In order to achi eve the desired
ThwEMﬁagﬁmnQMEmfmnﬁmeththﬂkemysmshbhwabmﬂaﬁﬁ@S@wdﬁlmﬁ

L1l t

e AL DN

condizt WRS Gateh eﬁefvﬂ;&odid? &f ﬂﬁ@obﬁ‘[&rmﬁfﬁraﬂyl rﬁtge@fromrﬂeimtl ,000 mPa.s
starters._ w ayer SPr 0 t hem

(4pBTER YN OF P%g sﬂﬂg?%%@@% Zﬁyce)a’éﬁ%%@%* Ei?‘i}tﬁﬁ’ Exlhie

alkﬁ‘éélhﬁdsés %C,thhib SHEhARIRIRK B AR kAt @iRResCRE Bxathilélout

retarding lacquers. These are e.g. canauba wax,

hydwygmsghotesteldses asdr@xymyﬂceﬂﬂathﬁmwwwk@ﬂ%ﬁe any

I
hydr&B%P@icleﬂlﬁPﬁeHd%ﬁ/aﬂg@bgﬁlmmses %hgglthg?l??? 2 ylic
methiglchlhdosg|and hﬁfﬁomw mﬁlslwlsdﬁ&eatﬂr@xm@lkﬂ{:qﬂuﬁﬁé@ﬂn gich as,

coru Pl B TR, AR elof oS b PROMIRLS R SR o1

cmb@@ﬁle&fy&eﬁhldieagarbo@mgiaﬂdyh&mﬂaﬁs stitieasextreoxyedthykl ease

ts can zes bet en 0.2 and 3 in .
ctn el ey A Bt ffog B, SRy, i ymanetic
pol?ia@&@hﬂ@d sURB bYVRIRIMNIO achd, mn&nh&mm afGoaiuth salis therebh) e

pr esent i nvention the pellets are preferably filled

carfageanansy Selageninagns, TRgacayh AgAoRE QUBHE ariPis iy, £YE 2o,
{rQOEhif
<) g B0k S, S ADS BoGi pc
dermams bta:hus ehiitosath golcrapstmlse ingHey flolyasrylie ecidy B,Hdrﬁﬁj@ltﬁ terpots
dr o I
pol eg‘tli'l?cr% ¥ Q' I‘%ﬁ otfﬁ!ﬂlg %%&@ﬂ?ﬁ%b&lgﬁeﬁp %&'\Qﬁylalcohol

e capsu atine
polgdadpgialigong cbﬂh@rpﬂfr@ﬁépﬂlymmy\lpyrmlﬁmm@ mﬂeﬂcbtwal |l ed

oS a0 R RO P APy

polgf dﬁéﬂe&fx}de%ﬂ @o]@piowene afdsathdaopoly@ers v ehglicadndxidayoer
an extended or slow release filmcoating. In one

Pﬂﬁﬂﬂﬁﬂﬁﬂethe anount of prami pexole or the
pharmaceutically acceptable salt thereof contained in
the pellets may preferably be sufficient to provide a

Prefraitils bigdeye arg ppiypacshasides) impardeidariceiigose dpfiwitiyes 3nd dpgre
the extended rel ease pellets can be adm xed with
fillers and binders, such as WO
2006/ 015943PCT1EP2005/ 053609 20 m crocrystalline
cel l ul ose, carrageenans, and al gi nates and
di si ntegrants, such as sodium starch glycol at e,
sodi um car boxynet hyl cel | ul ose (croscarnel | ose),
further excipients, like glidants and |ubricants, and
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20 mlled material, dissolved/dispersed in a solvent
together with the optional binder(s) and excipient(s)
and sprayed onto the inert starter pellet core and
wéHResaygntly drying the obtained active i ngicegdirginbos3609
pellet; (3) applying a sol*iion or dispersion of a
second coating conposition'as functional 25 coating
conmposition onto the active ingredjent pellet = .
prefsyed colbgpst pthen depvatpies. A mestareiprss asihuless CiliFr Agvapye is
L Gh j on/ di spersion onto the active
h“#%%%ﬁ%?é%?m%%+|et wherein the coating conposition
conprises a) at |east one water insol uble polymer or

o B e S ERRL T ST SRR o

are[ROIyERAally andlablet Hodvakypexyl mietnlcélbilose praferablyg obedent: vand

. Suhsequently dryi t he obt ai ned ext ended 30, rel eas
bingITF B R s s e oK B BRI Botoa) e b ot
1,060t R ak birtidu Faasahe S6h QBGH: BGnRafsi6 bbdut 00 8P4 s ah@pre(e2ibly a

and/ or process step (%) may be perfornmed in order to

visgositp gredeefgbotdrmbesto abing 18 pefsyso apuaebrise s o051 0 59696
T I SR Hgerh BAIAEmPr 0cess of
sol ng%%e'f¥gﬂ£§¥e sgg%gﬁ?ggﬁgGing éﬁsufgic?ent
volatility to evaporate under the conditions of

i [ | ' a.l o
B0 OB g b PO sy o
1 9%%@BRIsGoRObYAINIC)SiH plefart:d Ah patioblar hyldyckypoaylrolidomriaving 2

.esters. may be used . as | ri i ves thereaf
VisGEh ae BYET O R 03 “hP oL BOr S TR EP R - referably
froRr36h &F 6RdnPL (18196 afiRbussiiiioRs 81 KRB IEROY (Hercules, Wilmington,
al cohol /water m xtures. The process of applying the

USAdal ing may be carried out in an apparatus nornally
used in the pharmaceutical industry for coating of
solid pharnmaceutical preparations, Preferabjy i'n a
Prefdralilyl tireuh@ppaiitandss iv tih Ersplaperes shei psllefdpmlatipnedirapgd bhof the

out.at 25 to 35C duc r
pregiel st rirer o LB i 308 TRl e BPRERY abowt 10,3 abou
20%ibly Riefighb A0sd a bombinstionl of bandeds uag Heeeds pr ayi ng process
the tenmperature of the inlet air is suitably about 20
to 60C. The obtai ned extended rel ease pellets are
Ackdrlihg® 4 frofitd abbaticansolrprasd iikeataahs e hyafoftive
i nvention can_ be pack%ged in a congslner, acco anlgd
exignded rqloseqast oo AlPEAGS 15AngdY COTRRIKES Or conSIsts 0
hydr%tﬂ);dﬁf eDB108 HParPexol Odr aPhBRi-Butic ARSRBEtMNkalt thereof and
adminiStration’information, contraindications,
exqipienta Fbé ansynt ¢f hdrivypeapakacilolase ia prefareiie sbe rpagefpmisto 30,

Th apsul e re f iel Legh ' [
ey SO REn b S iR PRIl ok b i B oD bunt
of dxicipheintsyis phefebabbicinathe capsframd tap@rpepicilatle pyefdrst dome to 25,

Al'l pac [ | abelling activities are perforned
m"%?é%%fg’a‘?dﬁgﬂq?gg%%b?é”g% tions. 20 BRI EF DESCRI PTI ON

OF THE DRAW NGS Figure 1 is a flow diagram

A e e e A i

forﬁlglafi&% PLESIOVE dHERAI iRVERDE R Risd B@i{ﬁlﬁl‘}f@oﬁ;ﬁﬁé@ Exdifients,
applied on inert starter core pellets; Figure 2 is. a

i..phawagtusigrraceptable formylaneiests B oxleely Nroyolp themanutacture

refer 3 ' f ot i ng-pr
o e Of e altaion e orm RO R R PG SR
clidaaperntindhe8Bippiniling agents, lgemfilating agenipeantichking egqyé. prd s
WO 2006/ 015943PCT/ P2005/ 053609 22 Figure 3 is a flow
diagramillustrating process step (3) of a preferred
enbodi nent of the manufacturing process according to
the present invention wherein the pellets are filled
in capsules; 5 Figure 4 is a graph illustrating the
di ssolution profiles of a pellet fornulation
according to the present invention wherein the second
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15 conponent is additionally present (fornulation b)

+ pore-form ng conponent) in 3 different pH nedia.

Referring to Figures 1 and 2 a preferred enbodi nment
wobsokligsoqsanuf act uri ng process is il ustrat edeontroosnscos

reference to a flow di agraq,wherein the nanufacture

of the pellet 20 fornmulatiofis D, E, F, Hof
nples 1 to 5 is exenplarily shown. The
Rl A A m%ggp%kweﬁg ar AR aﬁ%h |ng

process of the active ingredient pellets (first
| ayer; Figure 1) and of the slow or extended rel ease
A gi@mht@né arftdiessend) can b upad td ippagvelthgmpnuiqciuging duiye e spray

e PR EARLA A L AL LN, SORLE o
mchﬂn aléogdal mihncgl fioxide amgoasor triséntata,g;mlwdes:d t:cihatbsb sttaw:ie Qlc

ramp drele se, pel.l et s

witge BRTIS Hols S PRIRG P BnbRgfeoRiinpingn i FRTMLE B
glidax@iia@fercht ir0anfaman@t upf B @bt aﬁ% picfebleitoess % o dthat 15%, by

qual jtative and quantitative conposition in sone
“@ﬁﬁﬁﬁé@%&§i%ﬁ§ 30Process step (1) - lnert starter

pell et core: In the present enbodi nment

m crocrystalline cellulose pellets (Cellets 700) are
Acgnsding ihihe prepeapinaedion wares, §pyp eihyatpitipsoluble gobymearymay be

o SRR BB P02 25 process siep (2)

Suifble waxes ingludel bcen;toupﬁ ﬂhatase cclfe'miczaﬂy dofateing &sterFofffaajr heids and

types .of for atlon ac ent
fu R B S or s S PR LR oM PR GRS, Bl
the $hah (énp@ oraticehitgheid ﬁﬁnetyhe an‘ loist kbaan8karbod ip@oahd ngreYet
al so other drug loads in_the actjve ingredient
typjsally @rieashibousy qasmetonss. Wageyr afgsttcogo{l tm%t«sﬁwewua%bm
ver§ DAEL hdvB afmwéfaﬁﬂylmnﬁela@g hiR, bRERLE ISR EbARBO-ADS *@rWaxes
manuf actured by spray-layering of an aqueous sol ution
are gsuahy anmhpehas moreibriiel toe Ml pdeandoesd ﬁ‘;ﬁGWaMﬂr‘( wegntlyealso
cor#@%ﬁ&sd‘!vﬁgﬁ zre cﬂé}fq H}f‘gg@% ﬁé‘r% 1éhr11§ c%giﬁ llwu%@a)l(r (]:III &egnt )
properties Have bwrréfan‘ed wfas rwaacso&‘hggs vallks méurwbmam hogegues may also

I . fluld
be gsga acgct&?ﬁuégc,i&r{_ﬁé prﬁeﬁhnv%}tlg{q (epé)% les OF 8(%‘[%1&1%13 Ql%%lglf dvalil(%:s and

was HSfRnsd mﬂuﬂea‘wmwmlybuo W eemwane,d:amauﬁliaeﬁaxt hécreqoy seallimegwax,
is conpl eted, the eIIe are dried at 35C for 1 hour

Spefpacgt % copdaflilp wang e fm B°I ARCTR P pU Caney - parathin wax,

castR MRl Y vai& RRREL shdl RUSHoRIc br doTLRBRAyiRE #8x, TelE&Rrs
in order to renpve aggl omer at es. The in process

war 8hd applin. dgeane dhepresently prfaried avareiprRbRESHX. ST A, -

satdrﬁ’[é&fa g kg, arﬁrr&%&%é!séﬁﬁg was) - Functional film
second coatin Dependi ng on the type of

Smfablrz rhplchnnaimﬂe(lmopl)ﬂl@ qa:npqugdssqxsmehm‘sw satgehet wnihelgs efgin that

et h i d COR,
nevSARY Bkt e Rl s b Bl il My B85
sphﬁigbqublﬂﬁ lcbrlainﬂﬁ:e sta’itdiléi, s&*)ﬁ@lﬂsp h@tﬁe&otﬁﬁhdﬂ:L@dﬂsfﬂi@'rhetsa]lct or liguid at
triacetin or, tai cilrate. and
roORPRRT L. G T FoU OB UORE SO0 S PEtaa: bpifgsed to camy
out el ihVeitibh B sBE-d @t%o@@érhﬁ&zﬁurb Nevén BN GRI ﬂpidfnﬁalylaﬂ;otb@@sed

equi pnent The sol vent ‘used. | s_according to the

in SR BER 1 IRORIRHE B AP T ARNGY LEE9pI6 Odidseisigray

be 13618 ngeﬁﬁ Hefdhiolo Wt &hd g@éérﬁfés EPsal e A B A¥A R Gtel Satty acids,
conpleted the ext énded 6r slow rel ease pellets are

suchiad -eeptianaly(h@dfaged o partielly Bydigied s végstabletoila ye. ¢l pganut, castor,
After drying the pellets are manually screened
through a 112 mm nesh size suen in order to renove
aggl oner at es. The in process controls used are:
30 - active ingredient assay and - | oss on drying.
WO 2006/ 015943PCT/ EP2005/ 053609 24 Process step (4) -
Capsule filling (at the exanple of 0.75 ng dose
strength): An appropriate anount of dried and
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5 fromthe assay result found for the respective

batch of slow or extended rel ease pellets. The in

process controls used are: average nmass of enpty
woapsuises, nass of filled capsule and 10- |rErmtH2065/053609

cl osed capsul e. Referring g? Figure 4, it represents

a graph illustrating the rellease profiles of a pellet

| at i Th
cosgdh S Ppsl afS Safbeflen o BB RE lyco Y R el
steeeﬁggy@;n %aﬁﬁﬁ{@ pey atigs fieH 6o Qbdrracdebdionio h@id,qﬁlrﬁlua acd,
i nder and a second_15 | ayer whi.ch represents a

oletgi aidy PpBnagic srEHe KitnIrsBidicoride fiFletietqidsligeleic apie
aragﬁaﬁlg[ fcﬁjd %9@&9@1& taé1@ Yol alb8iRIPGER Blthdss cBirdk@Bndifk to the
he pellet Teets the requirenents as
prea@mﬂn e*@nﬁlcmed ety aloigle.an pamicilaesty! fleplnll sieryd aleghol, oleyl alcohol,
| 0
e
sorﬁitefnfce @elybxpﬁiytmelj ad@hesphblqm such &s ledithirsérrphbspheaidylcholin.

rof25hiy Sl B a0 SRR BRI R RSBl

ediBle (R hard BRMOEQRE Peirhie , B44008€ EoddhutRbiiGhséeds tpath)-, an'ﬂ‘@ybean
val ue percent of released active ingredjent is

oilyflyeryd gehsgaif rabrceth sleipigeely gyl palmitate, §eqris ag1de bebgpicypcid, and
paldifRid hat said pellet fornulation has a rel ease
characteristic being i ndependent fromthe pH val ue.
SuipdbleRigerr metﬁuhiemleeemtr@y somprgstihg whtgr inselublp golymers as defined
reIe | es ion according to
bd?% qﬁ%%%%‘ |%@§h(Hm%gEﬁ%és%é?gﬁgggﬁhonp05|t|on of
t he peIIet is given in Exanple 2. The pell et

for Iatlo has, a secon ccordance wt
Ao tlare fent s Bt B SRR R st
for@ilaB6i theﬁ:Qﬁyl Hégn@ﬁbﬂdﬂ&fgeﬁm guch ap pbliyvidepe naebi deycidBum;

wat er swel I'ing pol yner (Eudrag;t SlOO Eudr agi t ?
gel&@efeawpﬁ%d&?réaae%w Siilginie paf Oty Ha g %‘F‘Ft%tcel ulose,

pre%&awh%b&psmme%eﬁm%g@ E&Hﬁos@ '('Ilaﬁ%ﬂbc% @g eeﬂgmmosé e.

In acetate pH 5,
hyctmwmmtneetbdfteﬂle}o se, ;lswmg we;@l bmchﬂgzandugﬁar@la@;g nnopemes
phosphate buffer, pH=6.8 n = WO
2006/015943PCT/EP2005/053609 25 3, and in sinulated
Acgﬁdxhg itmﬂlj:; pelee formblanoma)a;f the pres@nt iTyemtivmthe eeq@gd taat 1s pfovided

t|ve I tted ag
on Jf, 5 i, ) s g St B REE y R beideldF poggiog or
filrh Okl acsmprmﬂgm l@strcﬁb eage isbAbBgoBmics ki dpbierably Hpore former,
dependent fromthe pH val ue, i,e the resultlng,ﬂfllet

thegRglDE £ 5EENS B DARACBRYEN it Hinp e pte PRpFesAgsistc. Thercfore, the
secBRPEAL GEL h&f dofubB! aifGdicH Iﬁcd?l'é} with ESI%S léﬁdlhg’tolfﬁﬂ &pend¢i®

an accel erated rel ease at gure represents
order) glegsh ptqﬁllwtﬂfamqﬂﬁgfwn@aw @a@eclad%ma%c@llw PE-ipdsnerdent in
0
ving QP S B RAE A RS, Rk IRSR] PRACE pOMERICh AR pftcs tut
the Exleasp ClaracieriFheispafiady tfeoame imdillorsntpts mgdigecond Iayer
in accordance with fornulation b) which is conposed
of a pH dependent enteric-coating polyner and a
ThhibN B End 9ol nyr AbrdingSweel prexgntpoleti®y is (Efshidag ktpolymer
b e kg NS0 iR DR BB s S 0SBt Prower than
abddl 8l Sd1gs in(fordostpad & dolvehd . The 1 el ease
characteristics of the pellet formulation in 3
different pH nedia are shown, i.e. in 0.05 M
phosphate buffer, 15 pH=6.8, n =3, in 0.05 M
phosphate buffer, pH=6.3, n =3, and in 0.05 M
phosphate buffer, pH = 7.3, n = 3. The val ue percent
of released active ingredient is plotted against the
time (hours). Figure 6 clearly shows that the pellet
formul ati on has a rel ease characteristic being 20
dependent fromthe pH value. The presence of a
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According to formulation a) of the present invention
at | east one water-insoluble polyner is present in
the second |l ayer, the resulting pellet having a pH

wa depgagdent in vitro rel ease characteri sti CRCTEP2005/053609
According to formnul ation bh4of the present invention
the second | ayer conprises a mxture of a pH

dependent enteric-coatin ol yner and a ;
The Wge@fzs-‘ew&g g SRR Y ST g %‘8} %Fﬁ%fﬂ%ﬂgtt% ﬁeﬁ%ﬁﬁa‘iﬂﬂaﬂaﬂ 2)
coxﬁ%&sk@&nehﬁﬂdﬂ@hﬁr@éh@ﬁﬁ dr Ya®LhioRbRSblyhdrswWut & deBhigsse

characteristic at aC|d%§@PH val ues up to

H 6.8,
polawersiceg-amedlyiceudess cetatentulogt letdsﬁxaﬁhylad%lg@ cellulose esters
e an 1 . \
w SEUEIAL RAE TR, PSR, Pl pd 0,0 288

meth@crfybic adid gndoastepothentt, hab at hemenigmiethacatate efpplyoter.ttypet B, and

, e release characteristig iS enhanced and
ﬂle;@%e}ig aé‘ﬂ"éf?aéé{ P& ﬁ%‘%ﬁ%gﬁ%ﬁ%ﬁﬁ?%e sane fornul ation
Thovhgdephobie op Magr-irfselubieRgmpornsnn pefitrably ethiyiecledwe aypiealtyh

conggil%l%% Slg%x? rl %38 gl;clg.g gg 0(,: < o%ﬁ;{b&g@%ﬁ}é‘% Eon%)logtt io%‘ ) btg)z)wetigqs of the
pelRDAY IR Lok Al hA G bR kBN S adllulsh pelieglare@Bd begatEbed
nor e i ndependent 15 of gastrointestinal transit and

abdverlasaghvesdr pellatpare isedHughes ameunts efehvigsilvlpg Gap berdpiene.

mx%&ﬁés therefore possible to select a tail or-nmade
rel'ease characteristic for patient's needs, synptons
and clinical picture observed, a desired release with
a reduced inter- and intrajngividu i.abi 1.

e TS s ain % or ok Bt fon ¥E R e

poloRBs] Mehyafoxgmagyitdlal dsy, lydnaimbylatthpicdhbese,yantl Aighineater

cel lul ose,. the_ thickness, of the,second ] ayer and the
solulle, ppy e, 1o oLt BREIBIOPS AR TR £y O Gty waler

soltHE ERANeIR ¥udhGis BREIE a8ERhakdion Bir@alarl§ ptefettedqRPRIAE s are
to tie use of other core materials, e.g. if the core

polyeshylenepaiuesds (6£- Macronel980). Ths amnentsf pora fSrmenisistisbloyp to 40
f Q5 tRNATAR &) AKIASL RIS, HES8HS5 8 b 35 &by weight. P
Perggétlﬂigcﬁ{%}ﬁ%?ﬁlg?aygéconeng mor e I%% eva eht Wi th )fa‘g(\:/lgnciorﬁg
formgs lika dolysthyitneeglyctcdspwmiced plapticeses, |-o dhd fngiomof yuch
Ther ef.qr t : I ' .
excl ARG SFes B0 R EhF A TAREL B 01 6 R
pram pexole or a salt thereof allows to sinplify the

G A e A e L LR
as BetdoRAd alove PTbiaBINGRed 8 blaktiditleny, Uyes afd statherémy. Particularly
elderly patients. The inventive_extended rel ease
prefraierl plasticior ATape 3eBy pRcogyerds - MartpealdVR0a HIRFHs £ ed
trieflyl@R8e. ThEBmolN& £ ?f@ﬁ'&ﬁcrﬁ%taﬁ? 0p id 23448 Serfl by weight of the layer,
therapeutically effective anobunt vari'es according to
coatihg ol iAniticydhérei th guelr eratple dandimhrgnesiym stearate can be used.
2006/ 015943PCT/ EP2005/ 053609 27 severity of said
condition, and the patient being treated. It is
Thd exdnded refprasapetle tfoanmatarief condmigng fpmoleessa)ihpldhindependent.

applies to.,all t f pram pexol e extended rel ease ..
TheselPice 18 cidvaniag 1o oodaeltind dpRylMpIS T HAUREY bopeqitiyrod s
avoil, Dee problesitor adcideledtidose- doaimd @dedwtiefts tal Becatributed to a

various ot her enbodj nents and wi |l | Eec me apparent to
lot pilacters; spftus themsghnicpldnfcen dafe Sxre Ebgl&ﬁf%ﬂ@ﬁ‘e PiHHS content

andHRNEM L inbdsteld HrepsRfies 8 WelPQ hé afferRut pH Redionk bethe gastro-
Exanpl es and description are intended solely as an

intgstinal gmetadinemthantd vales PrEopEEre &1 the gergdgtegiinal tract vary not only
restricting the invention. 10 Exanples In the
foll ow ng Exanpl es cap and body white opaque
hydr oxypr opyl nethyl cel |l ul ose capsules of size 3 are
used, filled with extended rel ease pellets. The
conpl ete capsul es are 15 intended to be adm ni stered
orally, and shall not be opened before use. The
pram pexol e pellets in the Exanples contain 0 75 ny
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TABLE 1: Qualitative and quantitative conposition of

pram pexol e extended rel ease (ER) capsul e

(formulation D) Ingredient ng per 0.75 ny capsul e ny
w@Pane/sd%5 Ny capsul e Function Reference to SCamea008853609

ER Pell ets consisting of: 88. 458

Pr am pexol e-di hydrochl ori de” nonohydrate 0.750 Active

i ngredi ent. Conpany .st andard -Q talli
with BRI CPBrn LR iy 95 SO NSRS R 11 o
forfa@bfidBireRRblyalisofRs ElroviddNEcontrolled release profile and in particular has

to avoid dose-dumping regardless whether the patient is in fasted or fed conditions.

Therefore, the oral extended release formulationa) according to the present invention
retains its pharmacokinetic release profile along its way through the gastro-intestinal tract
so as to avoid undesirable fluctuations in drug plasma concentrations or complete dose-
dumping, in particular avoids dose- dumping in different regions of the gastro-intestinal

tract,

The alternate pellet formulation b) has the same structure with regard to the inert pellet
core and first layer composition as defined for formulation a) but a different second layer
or functional film coating composition. Thus, the second layer of formulation b) comprises
or essentially consists of a mixture of a pH-dependent enteric-coating polymer and a pH-
independently water swelling polymer, the resulting peliet having a close to zero order in
vitro release characteristic at acidic pH values up to pH 6.8, an accelerated release above

pH 6.8 and a more accelerated release above pH 7.3.

The pH-dependent enteric-coating polymer is preferably an anionic polymer, more
preferably an aﬁionic carboxylic acrylic polymer soluble above a pH value of 5.5,
preferably above a pH value of 7.0. By an anionic polymer is meant a polymer containing
anionic groups after dissociation depending on pE For the purpose of this invention such
polyrner should be soluble above pH 5.5, preferably above pH 7.0. Preferably the anionic
carboxylic acrylic polymer is selected from partly methyl esterified methacrylic acid
polymers. Suitable partly methyl esterified methacrylic acid polymers are sold under the
names Eudragit L and Eudragit S, preferably used are Eudragit S100 and L100.

The water-insoluble, pH- independent swelling polymer is preferably selected from
quarternary ammonium substituted acrylic polymers. Such polymers are sold under the
names Eodragit RS and Fudragit RL having an ammonium substitution éf about 5 and
about 10 per cent by weight, respectively. Preferably Eudragit RS 100 is used.
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Hydr oxypropyl Cellul ose (Klucel EF) 0.150 Wet bi nder

Ph. Bur. / NF Talc 0.495 didant Ph. Eur. / USP

Met hacrylic Acid Copolynmer, Type B (Eudragit S 100)
wo20080sésnct i onal coating Ph. Eur. / NE AnmpmiCa/EP2005/053609

Met hacryl at e Copol yner, Typg B (Eudragit RS 100)

3. 750 Functional coating PhEur. / NF Triacetin

It isfl' ésgg’c?aﬂg)lp?esfgzjrecdi if the 15% ([)Eruﬁlin c/()aul‘%lsgpco%tp?l%% e én%e%)@ coating polymer
such as the anionic carboxylic acrylic polymer in an amount of 10 to 85 per cent by weight
of the layer or coating and the water-insoluble, pH-independent swelling polymer, selected
from quarternary ammoniurm substituted acrylic polymers, in an amount of 15 to 75 per
cent by weight of the layer or coating. Depending on the amount and ratio of polymers
processed in the preparation, the release profile can be tuned with regard to the release rate,
that is the time to e.g. reach a level of 50 % of drug dissolved, and with regard to the
extent of pI dependency. In general, an excess of the anionic carboxylic acrylic polymer,
e.g. Budragit S 100, over the quarternary ammoninm substituted acrylic polymers is

required to achieve the desired acceleraied dissolution characteristic at a pH above 6.8,

The second layer, coating or film normally has a thickness of 5 to 80 im, pfeferably 20 to
60 pm.

The second functional layer according to formulation b) of the present invention takes
advantage of the fact that the ﬁme of passage through the small intestine is rather constant,
said time is about 2 to 5 hours. According to the invention the change of pH from acid to
about neutra) at the pylorus is employed as a trigger mechanism changing the physical
condition of the layer and finally causing the accelerated release of the active substance.
Therefore the formulation releases a major part of its drug contents in the small intestine,
and in the lower parf of the intestinal system preferentially in the large intestine, i.e. the
colon. With a layer or coating according to formulation b) the release of pramipexole or a
pharmaceutically acceptable salt thereof can be accelerated in the lower parts of the
intestine, that is under conditions of higher physiological pH, thereby reducing the loss in
bioavailability and increase in variability typically observed with pH independent release

systems in situations of shorter gastrointestinal transit times

According to a preferred embodiment of the present invention a pore-forming component
may be present in the second layer or film coating of formulation b). The pore- forming
component may be selected from the group consisting of water soluble polymers, such as
polyethylen glycols, polyvinyl pyrrolidon, and cellulose derivatives, such as
hydroxypropyl cellulose and hydroxypropyl methylcellulose, preferably hydroxypropyl

cellulose. The pore-forming component is typically present in an amount of about 1% to
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I e R e
sechh@Tapagl ation E) is shown in TABLE 2. TABT F 2:

Qualitative and quantitative conposition of
prat ni pexol e ER capsule (formulation E) |ngredient

A ﬂ@n&% px%fe?x%d ggre— forming component is hydroxypropyl cellulose having a
viscosity in the range from about 150 to about 700 ﬁ]Pa.s, preferably from 200 to 600
mPa.s, e.g. selected from the Klucel series such as Klucel EF or LF (Hercules,

Wilmington, USA).

The polymer pore-forming component forms diffusion pores and leads to an accelerated
hydration and an altering of the rebuffering characteristics of the layer or film coating with
a change from acid to alkaline medium and results in an accelerated penetrability of the

layer or coating for the active ingredient pramipexole or its salt in the pH range > 7.3

Therefore, the presence of a pore-forming component provides the further advantage that
the release characteristic is accelerated and occurs more rapid, i.e. the effects of the second

layer are enhanced significantly.
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According to a preferred embodiment an extended release pellet formulation has the

following composition:

inert pellet core:

saccharose or microcrystalline cellulose 90 to 100 % by weight
excipient(s) ' 010 10 % by weight
first layer: _

pramipexole or a salt thereof 50 to 100 % by weight
binder(s) 0 to 30 % by weight

excipient(s) 0 to 50 % by weight

second layer:

water-insoluble polymer(s) 50 to 99% by weight

excipient(s) 1 t0 50 % by weight
or

& mixture of

a pH-dependent enteric-coating polymer 10 to 85 % by weight
and

a pH-independently water swelling polymer 15 to 75 % by weight
excipient(s) , 110 50 % by weight

The first and second layers or coatings should be applied at as uniform a thickness as

possible to provide optimum control of release rate of the pramipexble or pramipexole salt.

If pellets are formed by extrusion, the fbllow'mg compositions are most suitable:

Wet extrusion:

Microcrystalline cellulose, powdered cellulose or starch is mixed with Pramipexole in

ratios delivering the necessary amount of drug in a suitable number of pellets with regard
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to reproducibility of filling and acceptable capsule size. Extrusion is achieved by addition

of water only or of water containing binders such as povidone or methylcellulose,
hydroxypropylcellulose. In order to achieve the desired release rates, other excipients such

as lactose, microcrystalline cellulose, starch etc. can be added.

Melt extrusion:

Melt extrusion is achieved either by hydrophilic or lipophilic compounds with melting
points between 40 and 120 °C. Suitable examples are polyethylene glycol 2000 — 10000,
poloxamer 188, carnauba wax, hydrogenatéd castor oil, stearyl alcohol, cetyl alcohol and
mixtures thereof. In order to achieve the desired release rates, other excipients such as
lactose, microcrystalline cellulose, starch etc. can be added.

These pellets are then coated by retarding lacquers as described for the pellets consisting of

inert starters with drug layers sprayed onto them. -

Some excipients are suitable also to achieve extruded pellets with suitable extended release
even without retarding lacquers. These are e.g. carnauba wax, hydrogenated castor oil and
mixtores thereof for lipophilic pellets or carbopol, anionic carboxylic acrylic polymer e.g.
partly methyl esterified methacrylic acid polymers. Suitable partly methyl esterified
methacrylic acid polymers are sold under the names Eudragit L and Eudragit S, preferably
used are Eudragit S100 and L100.

The extended release pellets can be of size s between 0.2 and 3 mm in diameter, preferably
between 0.5 to 1.5 mm, most preferred between 0.7 and 1.0 mm. According to the present
invention the pellets are preferably filled in hard capsules. The extended release capsuoles
caﬁ be of any size and shape and colour, ¢.g. for a 0.75 mg dose strengths preferably a size
3 capsule can be used. The capsule shell is vsvally made from hydroxypropyl
methylcellulose (so-called HPMC or vegetable capsules) or gelatine. The capsules
according to the present invention are usually filled with pellets, for example, more than
150 extended release pellets. Each pellet is built up of an inert (starter) core pellet, an
active ingredient layer and an extended or slow release film coating. In one capsule, the
amount of pramipexole or the pharmaceutically acceptable salt thereof contained in the
pellets may preferably be sufficient to provide a daily dose administered at one time.

Alternatively the extended release peliets can be admixed with fillers and binders, such as
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Ref erence to Standards
The present invention is further directed to the use of the extended release pellet |
formulation or capsule according to the present invention for preparing a medical
composition for the treatment of parkinson’s disease and complications or disorders

associated therewith.

According to the present invention it is also provided a method of manufacturing the

extended release pellet formulation comprising the steps of
(1) providing an inert starter pellet core;

(2) applying a solution or dispersion of a first coating composition comprising
pramipexole or a pharmaceutically acceptable salt thereof, optionally a binder and further
excipient(s) onto the inert starter pellet core, preferably by spraying the solution/dispersion
of the coating compositioh onto the inert starter pellet core, wherein the active ingredient
in form of pramexipole or a pharmaceutically acceptable salt thereof is used as unmilled or
milled material, dissolved/dispersed in a solvent together with the optional binder(s) and
excipient(s) and sprayed onto the inert starter pellet core and subsequently drying the '

obtained active ingredient pellet;

(3) applying a solution or dispersion of a second coating composition as functional
coating composition onto the active ingredient pellet obtained in step (2), preferably by
spraying the coating solution/dispersion onto the active ingredient pellet wherein the
coating composition comprises a) at least one water-insoluble polymer or b) a mixture of a
pH-dependent enteric-coating polymer and a kaindependenﬂy water swelling polymér,
and optional excipient(s), and a solvent and subsequently drying the obtained extended
release pellet (ER pellet = extended release pellet).

Optionally a manual screening after process step (2) and/or process step (3) may be

performed in order to remove agglomerates.



10

15

20

25

30

ER Pellets consisting of: 80.063
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The solvents employed according (o the process of the mvention are solvents Having a
sufficient volatility to evaporate under the conditions of application, leaving a layer of the |
solute on the surface of the core or body or pellet prepared. Organic solvents such as
alcohols, hydrocarbons and esters may be used as well as derivatives thereof, such as
chlorinated hydrocarbons. Particularly preferred are alcohol such as ethanol or
alcohol/water mixtures. The process of applying the coating may be carried out in an
apparatus normally used in the pharmaceutical industry for coating of solid pharmaceutical
preparations, preferably in a fluid bed apparatus. The process is normally carried out at 25
to 35°C product temperature, however, temperature and pressure conditions may be varied
within broad limits. In a fluid bed spraying process the temperature of the inlet air is

suitably about 20 to 60°C.

The obtained extended release pellets are filled in suitable capsules and the capsules of the
invention can be packaged in a container, accompanied by a package insert providing
pertinént information such as, for example, dosage and administration information,
contrainﬁications, precautions, drug interactions and adverse reactions. The capsules are
for example filled into High Density Polyethylene (HDPE) bottles. The bottles are closed
tightly with screw caps and appropriately labelled. All packaging and labelling activities
are performed according to cGMP regulations.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a flow diagram illustrating process step (1) of a preferred embodiment of the
manufacturing process according to the present invention wherein the first layer is applied

on inert starter core pellets;

Figure 2 i a flow diagram illustrating process step (2) of a preferred embodiment of the
manufacturing process according to the present invention wherein the second layer is

applied on the first layer of the pellets;
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Figure 3 is a flow diagram illustrating process step (3) of a preferred embodiment of the
manufacturing process according to the present invention wherein the pellets are filled in

capsules;

Figure 4 is a graph illustrating the dissolution profiles of a pellet formulation according to
the present invention wherein the second layer is a diffusion lacquer composed of

ethylcellulose (formulation a)) in 3 different pH media;

Figure 5 is a graph illustrating the dissolution profiles of a pellet formulation according to
the present invention wherein the second layer is a mixture of Eudragit S 100 and Eudragit
RS 100 (formulation b)) in 4 different pH media; and

Figure 6 is a graph illustrating the dissolution profiles of a pellet formulation according to

the present invention wherein the second layer is as defined in Figure 5, but a pore- forming
component is additionally present (formulation b) + pore-forming component) in 3

different pH media.

Referring to Figures 1 and 2 a preferred embodiment of the manufacturing process is
illustrated with reference to a flow diagram wherein the manufacture of the pellet
formulations D, E, F, G, Hol Examples 1 to 5 is exemplarily shown. The figures show the
detailed process steps of the manufacturing process of the active ingredient pellets (first
layer; Figure 1) and of the slow or extended release pellets (second or functional layer;
Figure 2) and the in process controls performed. Figure 3 shows the filling of capsules with

the obtained pellets.

The manufacturing process described applies to all types of pramipexole extended rekase
pe]iets and capsules, for example the formulations D, E, F, G, H of Examples 1 to 5, yet

there are differences in the qualitative and quantitative composition in some process steps.

Process step (1) - Inert starter pellet core:
In the present embodiment microcrystalline cellulose pellets (Cellets 700) are nsed which
represent the starting material for the subsequent coating step.
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(1BeRB8an servleraanmnmgmzmeml foy dreduinitionsl didmvoatolgy Wetals other drug
orate st andard

103%?g“?%%@@’tsvlf’\i‘fﬂr‘?‘ﬁ%“@e?uﬁr%%“ém &lets (Cellets 700)

According to the present flow chart in figure 1 the active ingredient pellets are
manufactured by spray-layering of an aqueous solution of pramipexole dihydrochloride
monohydrate (active ingredient), unmilled quality, together with hydroxypropyl cellulose
(binder) and talc (excipient) onto the surface of microcrystalline cellulose pellets {core,
Cellets 700) in a bottom spray fluid bed equipment. Light protection of the spray
suspension is normally required. After the spraying is completed, the peliets are dried at
35°C for 1 hour in a tray dryer. After drying the pellets are manually screened through a

1.12 mm mesh size screen in order to remove agglomerates.

The in process controls used are:
- active ingredient assay and

- loss on drying.

Process step (3) - Functional film coating (second coaling):

Depending on the type of formulation (D-H) coating suspensions consisting of methacrylic
acid copolymer (type B USP/NF)) and ammonio methacrylate copolymer (type B
USP/NB)), or ethylcellulose, and excipients selected from tale, triacetin or triethylcitrate
and hydroxypropyl cellulose or macrogol 6000, are sprayed onto the active ingredient
pellets in a bottom spray fluid bed equipment. The solvent used is according to the
described embodiment either Ethanol 96% or an Fthanol 96% mixture with water. After
the spraying is completed the extended or slow release pellets are dried at 40°C for 12 to
48 hours in a tray dryer. After drying the pellets are manually screened through a 1.12 mm

mesh size screen in order to remove agglomerates.

The in process controls used are:
- active ingredient assay and

- loss on drying.
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Process step (4) - Capsule filling (at the example of 0.75 mg dose strength):
An appropriate amount of dried and screened pellets are filled into vegetable capsules
(EIPMC capsules) or gelatine capsules of size 3 to give the desired dose strengths using a
suitable intermittent motion capsule filling machine. The appropriate amount is calculated

from the assay result found for the respéctive batch of slow or extended release pellets.

The in process controls used are:
- average mass of empty capsules,
- mass of filled capsule and

- length of closed capsule.

Referring to Figure 4, it represents a graph illustrating the release profiles of a pellet
formulation according to the present invention. The pellet contains an inert pellet core, a
first layer comprising pramipexole hydrochloride monohydrate and binder and a second
layer which represents a diffusion lacquer composed of ethylcellulose. The detailed
composition of the pellet is given in Example 4. The pellet meets the requirements as -
defined in the above-mentioned formulation a) according to the present invention. The
release characteristics of the pellet formulationin 3 different pH media are shown, i.e. in
simulated gastric juice, n1 = 3, in 0.05 M phosphate buffer, pH=6.8, n =3 and in acetate
buffer, pH = 4.5, n = 3 (n...represents the number of units tested). The value percent of
released active ingredient is plotted against the time (hours).

Figure 4 clearly shows that said pellet formulation has a release characteristic being

independent from the pH value.

Figure 5 represents a graph illustrating the release profiles of ’a pellet formulation
according to the present invention. The detailed composition of the pellet is given in
Example 2. The pellet formulation has a second layer in accordance with formulation b)
which is composed of a pH-dependent enteric-coating polymer and a pH-independently
water swelling polymer (Eudragit S100/Eudragit RS 100). The release characteristics of
the pellet formulation in 4 different pH media are shown, i.e. in acetate buffer, pH=4.5,n

=3, in 0.05 M phosphate buffer, pH = 7.5, n = 2, in 0.05 M phosphate buffer, pH =6.8, n =
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Figﬁga 53@15318 sﬁgwmapﬁg fﬁéﬁe‘?fermu]ation has a release characteristic being

dependent from the pH value, i.¢ the resulting pellet shows a close to zero order in vitro

release characteristic at acidic pH values up to pH 6.8, and an accelerated release at pH 7.5.

Figure 6 represents a graph illustrating the release profiles of a pellet formulation

according to the present invention. The detailed composition of the pellet is given in
Example 5. The pellet formulation has a second layer in accordance with formulation b)
which is composéd_ of a pH-dependent enteric-coating polymer and a pH-independently
water swelling polymer (Eudragit S100/Eudragit RS 100) and contains additionally a pore-
forming component (Klucel EF) and a plasticizer (triethylcitrat). The release characteristics
of the pellet formulation in 3 different pH media are shown, i.e. in 0.05 M phosphate buffer,
pH = 6.8, n = 3, in 0.05 M phosphate buffer, pH = 6.3, n = 3, and in 0.05 M phosphate
buffer, pH = 7.3, n = 3. The value percent of released active ingredient is plotted against

the time (hours).

Figure 6 clearly shows that the pellet formulation has a release characteristic being
dependent from the pH value. The presence of a pore-forming component and the use of a
different plasticizer increases and accelerates the effects significantly, compared with the

pellet formulation without pore- forming component as shown in Figure 5.

The advantages of the present invention are manifold:

According to the pres‘éﬁt invention two types of extended release pellets containing
pramipexole or a pharmaceutically acceptable salt thereof are available showing different
in vitro release profiles. The two types have the same structure, i.c. an inert starter peliet
core and a first layer or coating and second layer or functional film éoating provided on the
core in this order. The core and first layer or coating are identical and the second layer or

coating allows to tune the releasing characteristic as desired.
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According to formulation a) of (he present invention at least one water-insoluble polymer

is present in the second layer, the resulting pellet having a pH-independent in vitro release

characteristic.

According to formulation b) of the present invention the second layer comprises a mixture
ofapH- dcpendent enteric-coating polymer and a pH-independently water swelling
polymer, the tesulting pellet having a close to zero order in vitro release characteristic at
acidic pH values up to pH 6.8, an accelerated release above pH 6.8 and a more accelerated
release above pH 7.3. In the latter case (formulation b)) the additional presence of a pore-
forming component has the significant effect that the release characteristic is enhanced and

accelerated compared with the same formulation without a pore- forming component.

Therefore, with a layer or coaling accérding to formulation b) the extent of release of
pramipexole or a pharmaceutically acceptable salt thereof can become more independent

of gastrointestinal transit and hence dwell time of the dosage form in the intestine.

It is therefore possible to select a tailor-made release characteristic for patient’s needs,

symptoms and clinical picture observed, a desired release with a reduced inter- and

intraindividual variability of bioavailablity.

In case the inert pellet core consists or essentially consists of microcrystalline cellulose, the
thickness of the second layer and the amount of release conirolling excipients applied
thereon may be decreased to a great extent compared to the use of other core matenals, e.g.

if the core is composed of saccharose.

The primary indication for pramipexole, Parkinson's disease, is an affliction that becomes
more prevalent with advancing age and is often accompanied by decline in memory.
Therefore, the pellets according to the present invention providing an extended or slow
release of pranﬁpexole or a salt thereof allows to simplify the patient's administration
scheme by reducing the amount of recommended datly intakes and improves patient's
compliance, particularly relevant for elderly patients. The inventive extended release pellet
formulations provide a daily dose administered at one time. The amount that constitutes a

therapeutically effective amount varies according to the condition being treated, the
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severity of said condition, and the patient being treated.

1t is further provided a manufactaring process which applies to all types of pramipexole

extended release pellets and éapsules.

The invention described will now be illustrated by the Examples which follow various
other embodiments and will become apparent to the skilled person from the present
specification. However, it is expressly pointed out that the Examples and description are

intended solely as an illustration and should not be regarded as restricting the invention.

Examples

In the following Examples cap and body white opaque hydroxypropyl methyleellulose
capsules of size 3 are used, filled with extended release pellets. The complete capsules are
intended to be administered orally, and shall not be opened before use. The pramipexole
pellets in the Examples contain (.75 mg of pramipexole dihydrochloride monohydrate,
corresponding to 0.524 mg of pramipexole free, anhydrous base.
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capsule capsule :

ER Pellets

consisting of: 88.458

Pramipexole-dihydrochloride 0.750 Active Company standard
monohydrate ) ingredient pany
Microcrystalline cellulose S i

pellets 73.980 fﬂjﬁggﬁi Ph.Eur / NF
(Cellets 700)

Hydroxypropyl Cellulose 0.150 | Wetbinder |- Ph. Eur./NF
(Klucel EF) :

Talc 0.495 Glidant Ph. Eur. / USP
Methacrylic Acid Copolymer, .

Type B 7.500 F‘;‘;‘;Ezzal Ph.Eur. /NF
(Eudragit S 100) .

Ammonio Methacrylate . Functional

Copolymer, Type B 3750 | 1;2; UE; Ph.Eur. / NF
(Eudragit RS 100)

Triacetin 1.833 Plasticizer Ph.Eur. / USP
Ethanol (96%) 173.333%* Solvent Ph.Eur.
Purified water 30.000% | Solvent Ph. Fur. / USP
HPMC capsule, size 3 46.000 ‘ Shell Company Standard
Total 134.458 88.458

* removed during processing, does not appear in the final product




10

2.000 2.000 Talc 1.600 1.6001Purified wat er

400. 000* 13. 600**
Iayering

wé 300080

13. 600**

Active ingredi ent

986. 400 986 400 Active pell

coati ng suspensi on:

Example 2
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ER

One embodiment of the qualitative and quantitative composition of pramipexole extended

release pellets according to the present invention (formulation E) is shown in TABLE 2,

TABLE 2: Qualitative and quantitative composition of pramipexole ER capsule
(formulation E)
mgper |
. g per 0.75 . Reference to
Ingredient 0.75 mg mg capsule Function Standards
capsule
ER Pellets
consisting of: 91.600
Pramipexole-dihydrochloride Active
monohydratc 0.750 ingredicnt Corporate standard
Microcrystalline cellulose I:I(:ill_le
pellets 73980 | Do Ph.Eur / NF
(Cellets 7007 pellet
Hydroxypropylcellulose 1 .
(Klucel EF) 0.150 | Wetbinder| Ph. Eur. /NF
Tale 0.578 Glidant Ph. Eur. / USP
Methacrylic Acid Copolymer "
Type B | 9250 | Functional | py g /NE
(Eudragit S 100) &
Ammonio Methacrylate . ' :
Copolymer, Type B a5 | Functonal | py gy s N
(Eudragit RS 100) 5 |
Triacetin 2.267 Plasticizer Ph.Eur. / USP
Ethanol (96%) 214.167* Solvent Ph.Eur.
Purified water 30.000¢ | Solvent | Ph.Bur./USP
HPMC capsule, size 3 46.000 Shell Company Standard
Total 137.600 91.600

* removed during processing, does not appear in the final product
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Met hacrylic Acid Copol ynmer, Type B 45.000 55.500
Amoni o Met hacryl ate Copol yner, Type B 22.500 27.750
Triacetin 10.998 13.602 Talc 2.250 2.748 Ethanol

wé 0% 15839. 998* 1285. 002*  80. 748** 99. 600* ber/EP2005/053609
Functional filmcoating: @gt ive pellets 450.000
450. 000 ER coati ng suspensi 80. 748** 99. 600**
Ext ended rel ease pellets 530. 748

Example 3

One embodiment of the qualitative and quantitative composition of pramipexole extended

release pellets according to the present invention (formulationF) is shown in TABLE3.

TABLE 3: Qualitative and quantitative composition of pramipexole ER capsule

(formulation F)
mg per mg per
Ingredient 0.75mg | 0.75mg Function Reference to
. Standards
capsule capsule
ER Pellets
consisting of: 80.063
Pramipexole-dihydrochloride 0.750 . ActlYe Corporate standard
monohydrate . ingredient ,
Microcrystalline cellulose .
pellets 73.980 Non.—;r;areﬁ}; Ph.Eur / NF
(Cellets 700) carrier pe
Hydroxypropylcellulose .
.1 Ph. Eur.
(Klucel EF) 0.150 Wet binder Eur. /NF
Talc 0.495 Glidant Ph. Eur. / USP
Ethyleellulose - Functional
(N14) 3.750 coating Ph.Eur. / NF
Macrogol 6000 0.938 Plasticizer Ph.Eur. / USP
Ethanol (96%) 49.167* Solvent |  PhEur
Purified water 32.583* Solvent - Ph. Bur. / USP
. ' Company
HPMC capsule, size 3 46.000 Shell Standard
Total 126.063 .| 80.063

* removed during processing, does not appear in the final product



549. 600 WO 2006/ 015943PCT/ EP2005/ 053609 34 Conti nue
TABLE 6: Encapsul ati on: Ext ended rel ease pellets
530. 748 549. 600 Capsul e shell 276.000 276.000 Tot al
w¥Bh@htso@P6. 7 48 825. 600 Nunber of capsul es pagipmbsissc00
dependi ng on 6000 6000 assa%1 of pellets and yield)
renoved during processing, ‘does not appear in the
final product 5 ** dry matter Exanple 7 10 The batch
Examplad 5 for the two prani pexol e capsul e fornul ations
of Exanple 3 and 4 (fornulations F and G is shown in
Table 7. The batch size for the active ingredient .
Ore aypbopdingni of tlle dpgthtatlh@at@almmtsmwompsmwfﬂmthmded

SR8 SR PRl A B e

5 correspondl ng to a theoretical batch size of 6000
TAa}ﬂEeul eQuadive addqubABlaEve/contforinos bf pramipeeslc ERt apbsubdf

pram pex@hendincapsul es, fornul ation F and
formulation G In gredient

mg per mg per
Ingredient 0.75mg | 0.75mg Function Reference to
: Standards
capsule capsule
ER Pellets $2.088
consisting of: ‘
Pramipexole-dihydrochloride Active "
miohohydrate 0.750 ingredient Corporate standard
- | Microcrystalline cellulose .
pellets 73.980 ?ﬁeﬂar:ﬁi Ph.Eur / NF
(Cellets 700) P
Hydroxypropylcellulose 1 We bi
. t bind. Ph. Eur.

(Klucel EF) 0.150 et binder ar, / NF
Talc 0.645 Glidant Ph. Eur. / USP
Ethylceliulose Functional
(N14) . 5.250 coating Ph.Eur. / NF
Macrogol 6000 . ' 1.313 Plasticizer Ph.Eur. / USP
Ethanol (96%) 68.333* Solvent Ph.Eur.
Purified water 33.667% Solvent Ph. Eur. / USP
HPMC capsule, size 3 46.000 : Shell  j Company Standard
Total 128.088 82.088 '

* removed during processing, does not appear in the final product
10
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G ans per

suspensi on:

wé Q09gfke40. 000 Hydr oxypr opyl
Talc 1.600 1.600 Purified fer

13. 600** 13. 600**

i ngredi ent

batch (formul ation F) G ans per
(formulation G Active ingredient
Pr am pexol e- di hydrochl ori de nonohydr at e

| ayeri ng

bat ch

Cel | ul ose 2. 000p@1/8£405/053609

400.

000*

400. 000~

WD 2006151594 3PCTI EP2005/ 053609 35
Conti nue TABLE 7: Active ingredient
Ex | ayering suspension 13.600**

| ayering:

One embodiment of the qualitative and quantitative composition of pramipexole extended

release pellets according to the present invention (formulation H) is shown in TABLE 5.

TABLES: Qualitative and guantitative composition of pramipexole ER capsule

* removed during processing, does not appear in the final product

Example 6

- (formulation H)
mgper | o '
. g per 0.75 . Reference to
Ingredient gssﬁg mg capsule Function Standards
ER Pellets 93.668
consisting of:
Pramipexole-dihydrochloride 0.750 X ACI‘,I\:’C | Corporate standard
monohydrate - ingredient
Microcrystalline cellulose Fo{lﬁ
pellets 73.980 %‘ﬁ}ef Ph.Eur / NF
| (Cellets 700) pellet
Wet binder
}a%ii‘;’l"g’gpﬂce”‘ﬂose 0.630 / pore Ph. Bur. / NF
former

Tale ~ 1.995 Glidant Ph. Eur. / USP
Methacrylic Acid Copolymer, .
Type B 9.000 F‘;‘;:‘tlignal Ph.Eur. / NF
(Eudragit S 100) g
Ammonio Methacrylate -
Copolymer, Type B 4.500 Flé];gginal Ph.Eur. / NF
(Eudragit RS 100) &
Triethylcitrate 2.813 Plasticizer Ph.Eur. / NF
Ethanol (96%) 250.200* Solvent Ph.Eur.
Purified water 30.000* Solvent Ph. Eur. / USP
HPMC capsule, size 3 46.000 Shell Company Standard
Total 139.668 03.668

The batch formula for the two pramipexole extended release pellet formulations of

Example 1 and 2 (formulations D and E) is shown in Table 6. The batch size for the active

ingredient layering is 1 kg, the batch size for the functional slow release film-coating of the




13.600** Mcrocrystalline Cellul ose pellets 986. 400
986. 400 Active pellets 1000. 000 1000. 000
suspensi on: Et hyl cel I ul ose (N14) 22.500 31.500

wo/B6ke3e4; 6000 5.628 7.878 Talc 2.250 3. 150 pluifdo@sths3sos
wat er 15.498* 22.002* Et har?s%l (96% 295.002* 409.998*

30. 378** 42, 528**

ER coating

active pellets is 530.748 g (formulation D) and 549.600 g (formulationE), corresponding

to a theoretical batch size of 6000 capsules cach.

‘TABLEG6: Composition per batch of pramipexole ER capsules, formulation D and

formulationE
o G pe o | gy

Active ingredient layering suspension: '

Pramipexole-dihydrochloride monohydrate 10.000 10.000

Hydroxypropyl Cellulose T 2.000 2.000

Talc 1.600 1.600

Purified water 400.000* 400.000*
13.600%* 13.600**

Active ingredient layering:

Active ingredient fayering suspension 13.600%* 13.600%*

Microcrystalline Cellulose pellets 986.400 986.400

| Active pellets 1000.000 1000.000

ER coating suspension:

Methacrylic Acid Copolymer, Type B 45.000 55.500

Ammonio Methacrylate Copolymer, Type B 22.500 27.750

Triacetin 10.998 13.602

Talc 2.250 2.748

Ethanol (96%) 1039.998* 1285.002*

80.748%* 99.600%*

Functional film-coating:

Active pellets 450.000 450.000

ER coating suspension 80.748%* 99.600%*

Extended release pellets 530.748 549.600
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Functional fil mcoating: Active pellets 450.000

450. 000 ER coating suspension 30.378** 42.528** Sl ow

rel ease pellets 480.378 492.528 Encapsul ati on:
wooiphease pellets 480.378 492. 528 Capsul ecpRplobsiossces

276.000 276.000 Total Weight 756.378 768.528 Numnber

of capsul es (actual dependi on assay of pellets and

yi el d) 6000 6000

Continue TABLE 6:

Encapsulatibn:

Extended release pellets 530.748 549.600

Capsule shell . 276.000 276.000

Total Weight 806.748 825.600
| Number of capsules‘ (actual depending on 6000 6000

assay of pellets and yield)

*  removed during processing, does not appear in the [inal product
**  dry matter

Example 7

The batch formula for the two pramipexole capsule formulations of Example 3 and 4
(formulations F and G) is shown in Table 7. The batch size for the active ingredient
layering is 1 kg, the batch size for the functional slow release film-coating of the active
pellets is 480.378 g (formulation F) and 492.528 g (formulation G), corresponding to a
theoretical batch size of 6000 capsules each. '

TABLE 7:  Composition per batch of pramipexole ER capsules, formulation F and

formulation G
gedin el Iy

Active ingredient layering suspension:

Pramipexole- djhydrocﬁloﬂde monohydrate 10.000 10.000
Hydroxypropyl Cellulose 2.000 2.000

Tale : 1.600 1.600
Purified water _ 400.000* 400.000%

13.600%* 13.600%*
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5renoved during processing, does not appear in the

final product ** dry matter Exanple 8 10 The batch

formula for the pranai pexole pellet fornulation of
wosERlRsp (formulation H) is shown in Tabl epBr/piH6snsss09

batch size for the active ifngredient layering is 1

kg, the batch size for the nctional slow rel ease

filmcoating of the active pellets is 562.008 g,
Coptipeddddhding to a thearetical hatch size of 6000

Acﬁ?@ﬁi'giﬁﬁerﬁaﬁﬁnngv\l) 20061015‘)43 PCT/ EP2005/ 093609 36
S g AR VRN i ORI
Mitloeryaidlimt C@Ilulbﬁeﬂp%ﬂgt’li ve i ngredi entogbayer | ng 986.400
Active pietsHy dr oxy pr op;rAEerl ;I )Ié;I Zb@b(‘i’l i?;Icc“.i E'déludt)ﬁ 000
Purified vvater 400. 000* 13.600** Active ingredient
e g e R e il
Ethylcellulose (N14) 22.500 31.500
Macrogol 6000 5.628 7.878
Talc 2.250 3.150
Purified water 15.498* 22.002*
Ethanol (96%) S 2095.002% 409.998*
| 30378+ 42.528**
Functional film-coating: _ _
Active pellets - 450.000 450.000
ER coating suspension ‘ 30.378** 42.528";*
Slow release pellets 480.378 492.528
Encapsulation:
Slow release pellets 480.378 492.528
Capsule shell 276.000 276.000
Total Weight 756.378 768.528
ig;;bg;‘ p(;iil ;a;pas;lllée;i e(l;z.ic;tual depending on 6000 6000

*  removed during processing, does not appear in the final product
**  dry matter

Example 8

The batch formula for the pramipexole pellet formulation of Example 5 (formulation H) is
shown in Table 8. The batch size for the active ingredient layering is 1 kg, the batch size
for the functional slow release film-coating of the active pellets is 562.008 g,
corresponding to a theoretical batch size of 6000 capsules each.




986. 400 Active pellets 1000.000 ER coati ng

suspensi on: Methacrylic Acid Copol yner, Type B

54. 000 Ammoni o Met hacryl ate Copol yner, Type B 27. 000
whisehs@xsors opyl Cel lul ose 2.880 Triethyl G traterkfoSiB600

Tal ¢ 11. 250 Et hanol (96% 1.200* 112.008** WO

2006/ 015943PCT/ EP2005/ 0536 37 Continue TABLE 8:

F ncélon I fllmcoa]g ng: Activ eﬁﬁ"etﬁg&%o- 000 PR

ng 5 (?T%%Sﬁuonpgﬁr of Pramipexo capsu
Ingredient %‘;ﬁ‘r;‘lsu};‘i'o‘fg;’
Active ingredient layering suspension:
Pramipexole-dihydrochloride monchydrate 10.000
Hydroxypropyl Cellulose 2.000
Tale ' 1.600
Purified water 400.000%
13.600%*
Active ingredient layering: ‘
Active ingredient layering suspension _ 13.600**
Microcrystalline Cellulose pellets 986.400
Active pellets - 1000.000.
ER coating suspension:
Methacrylic Acid Copolymer, Type B 54.000
Ammonio Methacrylate Copolymer, Type B 27.000
Hydroxypropyl Cellulose 2.880
Triethyl Citrate 16.878
Tale : 11.250
Ethanol (96%) 1501.200*
112.008%*
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112. 008** Extended rel ease pellets 562.008

Encapsiilation: Slow rel ease pellets 562. 008 Capsul e

shell 276.000 Total Wight 838.008 Nunber of
woansi93s (act ual dependi ng on assay of pel | etsEamdsn53600

yi el d) 6000 reaneqﬁpuring processi ng, does

not appear in the final product 5 ** dry matter

Exanple 9 10 Pellets prepared by wet extrusion In

order_to achi eve adequate content uniformty, 9 g
CW‘W@%%I@&I line cellulose js mixedwith 1 g of

Fupctonad fikniceatinghen this mxtyre is mxed with 90 g

Adive pelleli n screw extruder with an & te_anmount of

T blekﬁ(él ystattTme cetturose. [ T1he m@@g} S1extruded
Emlaiaﬁﬁ_'g §1gped§ioﬁd_er sol ution), jdi arretlaa.ooﬁ*ﬂye is 0.7

'y | e 1 L
m Me=TCStTrt Ny CcXAt1 gtatcy arc 1 ournaed 11 a 15

Exicppedslepsedrelles 400 rpm Aftr dryi¥Wg-U88i 1 ets are

sieved, the fraction of 0.8 - 1.1 nmmis used for

reta q%
LE F%Iu{pa }l'prm/i des_sone furthér examl es of wet

jon as described rn[the previous exanpl es.

Slex telaasd mflets WO 2006/ 015943 PCJ/ EP200%2@B8609 | 38 Tabl e

g furrner exanpt €s for Wet [éxtru - exanpl e No
Ca?"f‘“i‘?ﬁ%ﬁ] xole [al Mcrocrystalline 276,000

Total Weight 838.008

-assay of pellets and yield)

Number of capsules (actual depending on 6000

*  removed during processing, does not appear in the final product
**  dry matter

Example 9

Peliets prepared by wet extrusion 7

In order to achieve adequate content uniformity, 9 g microcrystalline cellulose is mixed
with 1 g of pramipexole. Then this mixture is mixed with 90 g microcrystalline celinlose.
The mixture is extruded in a twin screw extruder with an adeguate amount of water (or
binder solution), diameter of dye is 0.7 mm. The resulting extrudates are rounded in a
spheronizer at 400 rpm. After drying pellets are sicved, the fraction of 0.8 — 1.1 mum is used
for retardation as described in the previous examples. Table 9 provides some further

examples of wet extrusion
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cellulose [g] binder [g] 91 9? 893a1,8892,5 0 9% 2
1 98 1 (povidone 1(25
wo s,

propyl cellulose 99e ,5 98,5 1 PCT/EP2005/053609
(et hyl cel I ul ose Exanple 1885
Table 9: further examples for wet extrusion:
Example No Pramipexole [g] Microcrystalline binder {g]
cellulose {g]
9 1 99 0
9a 3 99.5 ¢
99 2 98 0
95¢ 1 98 1 (povidone K25)
99d 1 98 1 (hydroxypropyl
cellulose
99¢ S 98,5 1 (methylceliulose
Example 10

Pellets prepared by melt extrusion with hydrophilic excipients -

In order to achieve adequate content uniformity, 9 g polyethylene glycol 6000 (PEG) is
mixed with 1 g of pramipexole. Then this mixture is mixed with 50 g PEG 6000 and 40 ¢
poloxamer 188. The mixture is extruded in a twin screw extruder at 54 °C, diameter of dye
is 0.7 mm using a face cut grannlator to achieve pieces of about 1mm. These are rounded
in a spheronizer at 400 rpm and 41°C. The peliets are sieved, the fraction of 0.8 — 1.1 mm
1s used for retardation as described in the previous examples. Table 10 provides some

further examples of melt extrusion

Table 10: examples for melt extrusion:

Example No Pramipexole [g] PEG 6000 [g} Poloxamer 188 [g]
10 1 59 40
102 05 59.5 40
10b 2 58 40
10c 0.5 69 - 30




10 |

15

20

Pel l ets prepared by nelt extrusion with hydrophilic
excipients In order to achi eve adequate content
wO 066139431 ty, 9 g pol yethyl ene gl ycol 6000 (PB®TER005/053609
mxed with 1 g of pram pex Then this mxture is
m xed with 50 g PEG 6000 arfd 40 g pol oxaner 188. The
m'Ettgre is extruded in a twin screw extruder at 54 C,
ter of dye 10 is 07 mmusing a face cut
granul ator to achi eve pieces of about |nm These are
rounded in a spheronizer at 400 rpm and 41C. The
Pellepeirémiresi By mek iegtresion thith Hydesphobio eadiplénB- 1.1 mMmis
sed for retardati on as.described i I evi
In ordr P AFIEGYe SPRMFALS SOPIEN GRIIGRRIN SreSiPaRy W%@O@%@%ﬁfﬁ%# g of
pmmﬁﬁkbleerﬁén%ﬁis%x%ﬁe-@%fedmﬂl 6% @Ekﬁ?af PEG 6%%%]18 extruded

] extrusi on: Pram pexo e
ina lmm CoC g neﬁrucm 8t {SQTC;LthameBg ofi@yclinf. 701151 Bngsa hoe ¢gigranulator to

0 1 30,2006/ 0180435CT L EP2005) 083600, ..
achicy§ piRes o pouty T heyesins JRRAR g0 PP, AL 41°C.
The péliehs dy sieqmh i Iﬁa&%}ﬁloﬁ 08Nt 5.1 mm is used for retardation as described in

the previous examples. Table 11 provides some further examples of melt extrusion.

Table 11: further examples for melt extrusion:

Example No Pramipéxole L] Stearyl alcohol [g] Cetyl alcohol [g]
1T T 99 | 0
1ia 0.5 59.5 40
11b 2 58 40
11 0.5 49 50
Example 12

Extended release pellets prepared by wet extrusion

In order to achieve adequate content uniformity, 9 g microcrystalline cellulose is mixed
with 1 g of pramipexole. Then this mixture is mixed with 60 g g microcrystalline cellulose
and 30 g carbomer 971P. The mixtare is extruded in a twin screw extruder with an
adequate amount of water (or binder solution), diameter of dye 1s 0.7 mm. The resulting
extrudates are rounded in a spheronizer at 400 rpm. After drying, pellets are sieved, the
fraction of 0.8 — 1.1 mm is filled into capsules. Table 12 provides some further examples

of wet extrusion
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Example 13

Extended release pellets prepared by melt extrusion

In order to achieve adequate content uniformity, 9 g hydrogenated castor oil is mixed with
1 g of pramipexole. Then this mixture is mixed with 60 g hydrogenated castor oil and 30 g

carnavba wax. The mixture is cxtruded in a twin screw extruder with an adequate amount

10

15

of water (or binder solution), diameter of dye is 0.7 mm. The resolting extrudates are

rounded in a spheronizer at 400 rpm. Pellets are sieved, the fraction of 0.8 ~ 1.1 mm is

filled into capsule-s. Table 13 provides some further examples of melt extrusion

Table 13: further examples for extended release pellets prepared by melt extrusion:

Example No ~ Pramipexole [g] | hydrogenated castor | carmauba wax [g]
oil [g]
13 1 69 30
13a D 69,5 30
13b 2 68 30
13¢c 1 59 40
13d 1 78 21
12e 1 g3 16




20 adequate amount of water (or binder solution),
dianeter of dye is 0.7 mm The -resulting extrudates
are rounded in a spheronizer at 400 rpm After

W@g&g&,&gg%pel lets are sieved, the fraction ofpdyEr200bi03ss00
mmis filled into capsul es.  Table 12 provi des sone

further exanples of wet exflf]usi on WO

2006/ 015943PCTI EP20051053609 40 Tabl e 12: further
E’.‘Eﬂﬂﬁﬁ&_es for extended rel ease pellets prepared by wet

extrusion: Exanple No Pram pexole [g]

M crocrystalline cellulose [g] Extended rel ease
Exteadet] péleast phligks fr2patedy B0 nedirgromiatioo/reR ptietizations9, 5 30

2 @?{gggagéloTﬁg%ign géac% %re%npxgﬂﬁ Exc?pytﬁ)s i %ﬁ)r&otgl?byg&e
5 addmon of low melting point, lipophilic binders, such as waxes, fats, fatty acids, fatty acid
alcohols, and more water soluble polymers, such as poloxamers or polyethylene glycols.
“The binder is usually added to the other components as a powder. The binder is Liquefied
by heat generated either by friction during the mixing phase or by a heating jacket.
Excipients suitable are e.g. lactose, microcrysta]line cellulose, and dibasic calcium
10 phosphate. After melting and granulation of the mass, the resulting mass is either cooled
down, screened and processed into tablets together with further excipients or, spheronized

into pellets, which can be coated in addition, and filled into capsules

15

Example No | Pramipexole [%] Lactose Stearyl alcohol | carnauba wax
" (%] 1%]
14 0.9 74.1 15 10
i4a 1.4 58.6 15 25
14b 0.9 79.1 15 5




40 Eudragit S 12e 1 44 30 Eudragit S 25 carboner 971P
Exanpl e 13 5 Extended rel ease pellets prepared by
melt extrusion In order to%achieve adequat e content
uniformty, 9 g hydrogenated castor oil is mxed with
1 g of pram pexol c. Then(ﬁ}hjs m xture is mxed with
60 g hydrogenated castor ‘Off™4nd 30 g carnauba wax.

The Mx&liERiel felbast hUllQdointulidiotnpri@w extruder with
an adequat e anmount " 10 of water (or binder solution),

i amemnenerppelldyeoriis 0.7 nmm The resul ting extrudates
are ro gcieder}bn. a sphgr oni zer 400 rpm. Perl I ets are,
si evéd AT PPREAN SRTOY TET S FY TR IR TR HRES
caps Whegnacd @By ceptabld fA8Sh&esmantiwptibedlyeea B intse Okt
melt extrusion Table 13: further exanples for

ext ervedgrs addugkersaripiants; prdpar ed by melt extrusion:
L e R
68  release coating comprising
a mixture of 10 to 85% by weight of a pH-dependent enteric-coating polymer
and 15 to 75% by weight of a pH-independently water swelling polymer,
the resulting pellet having a close to zero order in vitro release
characteristic at acidic pH values up to pH 6.8, an accelerated release

above pH 6.8 and a more accelerated release above pH 7.3.

2. The extended release pellet formulation according to claim 1, wherein the
inert pellet core comprises polysaccharides, cellulose, a cellulose derivative, starch and/or

Wwaxces.

3.  The extended release pellet formulation according to claim 1, wherein the

inert pellet core comprises saccharose and/or microcrystalline cellulose.

4.  The extended release pellet formulation according to claim 3, wherein the

inert pellet core comprises microcrystalline cellulose.



30 13c 1 59 40 13d 1 78 21 12e 1 83 16 WO

2006/ 015943PCT/ EP2005/ 053603 41 Exanpl e 14 Ext ended
rel ease pellets prepared bﬁ hot melt granul ation/melt
pelletization In this process aggloneration of active

i ent h. exci ts . pr ted by, th .
dai e onteaned Bigep a1 i atioR PrROER P e ybrgin the pE-
depeﬁ&!&l't‘ cARrivRY /e dodier if ah hiiodfd dsboxkAé hotyREpsiymer.
al cohol's, and nDre wat er sol ubl e pol ynmers, such as

poloxaners or polyethylene gl ycols. The binder is

ual t he 0 :
o DB foatopr R B AR Sonaes sl S Rtisin the pH-
depeﬁaérﬁ theAc U4l d e élpaﬂlﬁlﬂaﬁ@l @termedanézwymgwd polymer,

acket. Excipients suitable are e.g. |actose,
solu @b@xﬂ%@#ﬂamm?ﬁé5ééllulose and di basic cal ci um 10
phosphate. After nelting and granul ati on of the nass,

the resulting mass is either cool ed down, screened

and preeessded fddage pelbdt ﬁmlﬂmgmtdaedirdiﬂgtth cfalimt6h gherein the pH-

exci pients or, spheronized,int l e can b
depep et €BienFcaRin g RORDCRIA @ PRrty @a&wﬁ ﬂ“ﬁ&%gﬁ? g RO Bel
mﬂu&Qaﬁgﬁgﬂﬁﬁ¥Qﬁﬁok?§i Lact ose Stearyl al cohol carnauba

wax

8.  The extended release pellet formulation according to claim 1, wherein the pH-

independently water swelling polymer is a quarternary ammonium substituted acrylic

polymer.

9.  The extended release pellet formulation according to claim 8, wherein the pH-
independently water swelling polymer is a quarternary ammoniwm substituted acrylic

polymer having an ammonium substitution of about 5 to about 10 per cent by weight.

10. The extended release pellet formulation according to one of the preceding
claims 1 to 9, wherein the extended release coating additionally contains a pore-forming

component.



Fel [% 14 0.9 74.1 15 10 14a 1.4 58.6 15 25 14b 0.9
79.1 15 5 15 42 Cdainms An extended rel ease pell et
formul ati on conpri sing an Hhert pellet core; a first
| ayer being an active ingredient |ayer conprising
pram pexol e or a pharmaceutically acceptable salt
thereof and optionally one or nore wet binders and

fur t hele Ryl RiMd2e pANd f@mIRARAcLGURL thtAh d80wREein the
the first layer, the second | ayer being an extended

amoymt| of Aweparoderimgg conpeiest wd Yatai 306 by evepght b6 theo®Boertyyixture
inﬂyﬁ&%h& of a pH dependent enteric-coating polyner and
$5°P84FE by wei ght of a pH-independently wat er
swel ling polyner, the resulting pellet having a cl ose
to zero order in vitro release characteristic at

ab}- di GepMtapdpdisdeagp pelist pramaiaiongreerdinglte chairad 00| baglerein

0 6. . r se above pH

the p%?cg]_?'o?mﬁ)@ co“%’.(’%gﬂtelgé%éﬁ%gg&ﬁég ggoglg %B{éﬁq%tg% (ffor mul at i on
hydragg@osh] eediul e CHyairdR yvhropph sieiyicelinB sé, peitvipgbirailidens &nd

conpri ses pol ysaccharides, cellulose, a cellulose
deﬁ@?@@%ﬂb@@; starch and/ or waxes. 3. The

extended rel ease pellet fornulation according to

claim1, wherein the inert pellet core conprises

SHc ¢ aces endatlfcdsastpdicd Corpstaloniaceordricliv kbge .1, wherein the wet
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hydr@;ﬁaﬂl@ﬁ ra}k%ﬂc%h{ﬂoggs, G%bﬂa@é@celluloses, alkali metal salts of
carboxyalkylcelluloses, carboxyalkylalkyleelluloses, carboxyalkyleeliulose esters; other
natural, semisynthetic, or synthetic polysaccharides, starches, pectins, chitosan,
polyfructans, polvacrylic acids and the salts thereof; polymethacrylic acids and the salts
thereof, methacrylate copolymers; potyvinvlalcohol; polyvinylpyrrolidone, copolymers of
polyvinylpyrrolidone with viny! acetate; combinations of polyvinylalcohol and
polyvinylpyrrolidone and polyalkylene oxides.

14. 'The extended release pellet formulation according to claim 1, wherein the wet
binder is selected from the group consisting of methylcellulose; hydroxymethyicellulose,
hydroxyethylcellulose, hydroxypropylcellulose, hydroxybutyleellulose; hydroxyethyl
methylcellulose, hydroxypropyl methyleellulose; carboxymethylcellulose; sodinm
carboxymethylcellulose; carboxymethylethylcellulose; alginic acid, alkali metal and
ammonium salts thereof, carrageenans, galaciomannans, tragacanth, agar-agar, gummi
arabicum, guar gummi, xanthan gummi, sodium carboxymethylamylopectin, inulin;
polyethylene oxide and polypropylene oxide, copolymers of ethylene oxide and

propylene oxide.



43 5. The extended rel ease pellet fornulation
according to claim1l, wherein the pH dependent
enteric-coating pol yner i s %N anionic car boxylic
acrylic polynmner. 6. The extended rel ease pell et

formu| ati on accor.di t | ai m5, r.ei n.the .
E8 b etk L A% e Ry AT f i LisiRs pocording to

one Q*hag§&_kghhgd nmet hacrylic acid polymer, soluble
above a pHval ue of 5.5. 7. The extended

rel ease pellet fornulation according to claim®6,

rejn_th H- endent .enteric-goatin lyner i,s a
o3t 1% it R R Rty (ks iR Aol A Tep 2 of
phargRksi Al 3} BeEBtaBl bkt VigdratT cOhtained in the extended flise pellet
extended rel ease pellet fornulation according to

formaylaions. Fvhigh arediresephia thirapselepis salietany tagroeide aweily dogs
amnﬁg#égggiéﬁaémguarternary amoni um substituted acrylic
polyrer. " 9. The extended rel ease pellet
fornmul ati on according to claim@8, wherein the
pH i ndependently water swelling polyner is a
quarternary ammoni um substituted acrylic polyner
havi ng an ammoni um substitution of about 5 to about
10 per cent by weight. 10. The extended rel ease
pell et formulation according to one of the preceding
claims 1 to 9, wherein the extended rel ease coati ng
additionally contains a pore-form ng conponent. 44
11. The extended rel ease pellet fornulation according
to claim 10, wherein the anobunt of the pore-formng
conponent is 1%to 25% by wei ght of the pol yner
m xture in the second | ayer. 12. The extended
rel ease pellet fornulation according to claim210 or
11, wherein the pore-form ng conponent is selected
fromthe group consisting of hydroxypropyl cel |l ul ose,
hydr oxypr opyl nethyl cel | ul ose, pol yvinyl pyrrolidone
and pol yet hyl ene gl ycol . 13. The extended
rel ease pellet fornulation according to claim1,
wherein the wet binder is selected fromthe group
consi sting of al kyl cellul oses,
hydr oxyal kyl cel | ul oses, hydroxyal kyl al kyl cel | ul oses,
car boxyal kyl cel | ul oses, al kali netal salts of
car boxyal kyl cel | ul oses, carboxyal kyl al kyl cel I ul oses,
car boxyal kyl cel | ul ose esters; other natural,
sem synthetic, or synthetic pol ysacchari des,
starches, pectins, chitosan, polyfructans,
pol yacrylic acids and the salts thereof;
pol ynmet hacrylic acids and the salts thereof,
nmet hacryl ate copol ynmers; pol yvi nyl al cohol ;
pol yvi nyl pyrrolidone, copolyners of
pol yvi nyl pyn-ol i done with vinyl acetate; conbinations
of pol yvinyl al cohol and pol yvi nyl pyrrol i done and
pol yal kyl ene oxi des. 14. The extended rel ease
pell et formulation according to claim1, wherein the
wet binder is selected fromthe group consisting of
met hyl cel | ul ose; hydroxymnet hyl cel | ul ose,
hydr oxyet hyl cel | ul ose, hydroxypropyl cel | ul ose,
hydr oxybut yl cel | ul ose; hydroxyet hyl nethyl cell ul ose,
hydr oxypropyl nethyl cell ul ose;
car boxynet hyl cel | ul ose; sodi um
car boxynet hyl cel | ul ose; carboxynet hyl et hyl cel | ul ose;
alginic acid, alkali nmetal and amonium salts
t hereof , carrageenans, gal act onannans, tragacanth,
agar-agar, gunmm arabi cum guar gunm, xanthan gumm,
sodi um car boxynet hyl anyl opectin, inulin; polyethylene
oxi de and pol ypropyl ene oxi de, copol yners of ethyl ene
oxi de and propyl ene oxide. 45 15. A capsul e
contai ning the extended rel ease pellet formnulations
according to one of the preceding clains. 16. A
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17. Method of manufacturing the extended release pellet formulation according to

any of the preceding claims 1 to 14 comprising the steps of
(1) providing an inert starter pellet core;

(2) applying a solution or dispersion of a first coating composition comprising
pramipexole or a pharmaceutically acceptable salt thereof, at least a binder and optionally
excipient(s) onto the inert starter pellet core, preferably by spraying the
solution/dispersion of the coating composition onto the inert starter pellet core, wherein
the active ingredient in form of pramexipole or a pharmaceutically acceptable salt thereof
1s used as unmilled material, dissolved/dispersed in a solvent together with the binder(s)
and optional excipient(s) and sprayed onto the inert starter pellet core and subsequently

drying the obtained active ingredient pellet;

(3) applying a solution or dispersion of a second coating composition as functional
coating composition onto the active ingredient peliet obtained in step (2), preferably by
spraying the coating solution/dispersion onto the active ingredient pellet wherein the
coating composition comprises a mixture of a pH-dependent enteric-coating polymer and
a pH-independently water swelling polymer, and optional excipient(s), and a solvent and

subsequently drying the obtained extended release peliet; and

optionally performing a manual screening after process step (2) and/or process step (3) in

order to remove aggiomerates.

18. Use of the extended release pellet formulation according to one of the
preceding claims 1 to 14 for preparing a medical composition for the treatment of

Parkinson discase and complications or disorders associated therewith.



