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Ext ended rel ease pellet formnulation containing
pram pexol e or a pharnmaceutically acceptable salt

wa bwset43 met hod for manufacturing the sane aneCTUBR2005/053609
t hereof FIELD OF THE | NVENTI ON The present invention
is directed to an extended rel ease pellet formulation
pont@lntl .nlnexole,or a ohaﬂnaceuthAH

(S 2 P-LAACE

s Qﬂ?@eﬁﬁﬂle%ﬁﬁ th&‘ibfv’g ‘i’ﬁeth&fﬂ?@ﬁ‘%ﬁ@cﬂﬁng fhe |55‘M%|§fﬁhq\§e thereof

Pram pexol e 15 a known dopam n receptor agoni s

It is structurally different fron1the er got - derlved

drugs, e.g. bronocriptine or pergolide. It is also

phar macol ogically unique in that it is a full agonist
FIEUD ORTHEISVENTION ectivity for the dopam ne D2

fam ly of dopam ne receptors. Pram pexole is

chem cal l'y designated as
Th% gm)eée%t eﬂt?o %chtz A %ﬂgﬁfe ﬁease llet fo ulatllon containing

ropyl am no enzot 'azol'e an Ke” nol ecu

prafipaxuleaor @pBaddd Ricutlg aacapedbid saltetherob e eektand fomsanwhcturing the

211.33. The chemical forrmula is as follows: The salt
sanjeoish We Bty used is prami pexol e di hydrochl ori de

nonohydrate (nol ecular fornmula CI1OH 1C N3CS; relative

nmol ecul ar mass 302.27). Pram pexol e di hydrochl ori de

nonohydrate is a white to off-white, tasteless,

i ' occurs in the range of

BA%&%%Eith§8¥Pgﬁgf&wyﬁEb@tﬂﬁposition. The substance is

nore than 20% sol uble in water, about 8% in nethano

about 0.5%in ethanol, and practlcally i nsol ubl e in
Pragiipdxiolsris genhen eiownmm%lsemmm agonist M is alruduirpy dHécrontifrom the

r ce

eref Pl Rl R el Fpo s hpROR. e ho sy BRI BBy ypiue in
thaoift isongliafgohReand has receptor selectivity for the dopamine D2 family of dopamine

receptors.

Pramipexole is chemically designated as (S)-2- Amino-4,5,6,7-tetrahyd ro-6-
(propylamino)benzothiazole and has the molecular formula CioH;7N3S and a relative

molecular mass of 211.33. The chemical formula is as follows:

N
) ——
\/\I\ITQ:S}
H

The salt form commonly used is pramipexole dihydrochloride monohydrate (molecular
formula C1oHz1CLN3OS; relative molecular mass 302.27). Pramipexole dihydrochloride
monohydrate is a white to off- white, tasteless, crystalline powder. Melting occurs in the
range of 296°C to 301°C, with decomposition. The substance is more than 20% soluble in
water, about 8% in methanol, about 0.5% in ethanol, and practically insoluble in

dichloromethane. Pramipexole is a chiral compound with one chiral centre. Pure (S)-
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i nternmedi ates during synthesis. Pram pexole

di hydrochl ori de nonohydrate is a highly sol uble
wewpolsed VWater solubility is nore than 20 noPCi/ERRE0S/053609

solubility in buffer nedia is generally above 10 ng/ni

between pH 2 and pH 7. 4. Pram pexol e di hydrochl ori de

enagﬁé]lg]?%g {ogf?e eilf.ﬁ{(ﬁ]? .eh%ﬂ@gﬁcc ﬁﬁ%iF%s ngrégﬁglfrggriyggg%aﬁon of one of the
intdfRebfalS RN sniRARNYdr at e) does not change.

Pram pexole i's very stable in the solid state, yet in
solution it is light sensitive. Pram pexole imediate

rel ease . {| tabl et s re first gut ised in USA, - ..
Prapﬁp%%ﬂlﬁqgcg?)?héon& mon(ﬁg/flhaée is asln%ﬁeiy 8?1?1{31%: com o%m(;. gg?tgr %o;ublhty

weda over cour € nex

is nide kel 200m @il had isslabiligns bufifet iR diaus el yUbood 14 Edyml between
Switzerland, Canada and South Anerica as well as in

PHqudint 4. Prammpesplerdhydipdheridenpeohgdiate igmgt nggrascopic, and of
e Bub, (RS e LATLE AL R 06 s o
chaege. |Prampmekile sovers stdblsea de sotid atwkagetad sphatikn itgohglst sensitive.
di sease in conbination with | evodopa. The IR tablets
have to be taken 3 tines a day. Fromthe

PraBfAHORC Hﬁﬁl@@lﬁﬂecre[é%@"(lﬁafﬁaUﬂe%WQfeafﬂgP%ﬁﬁlloﬁséﬁiﬁ Rl 853 in 1997,
are rapidly and conpletely absorbe ol ow ng oral
follagail mivert that Gomrse offhibe alosioy eare by inpaketingabithartsgtions in the European

re r .t han. 9Q%.and t h i num pl asma .concentrati on
UnBicBiE! siviatng. Canale g, Stk e e S orel BUar ey 8 Basiem
Eu%g@l,qq@dmyaﬁgggﬂ nt ake but not the overall extent of

absorption. Pram pexole shows |inear kinetics and a

relatively small inter-patient variation of plasma

tively smll inter-patient variati _
Prop R0 ol kPRI R 0 gt L oLt ot By ana

synfifo0 oTeittey ckioparkinb®ds fisetbe ©0 AdvadLeEphrkidb@as disédsc in

active ingredi ent{,ﬁc,) allows to sinpl if))( )
combination with levodopa. The IR tablets have to be taken 3 times a day.

From the pharmacokinetic point of view pramipexole IR tablets are rapidly and completely
absorbed following oral administration. The absolute bioavailability is greater than 90%
and the maximum plasma concentration occurs within 1 to 3 hours. The rate of absorption
is reduced by food intake but not the overall extent of absorption. Pramipexole shows
linear kinetics and a relatively small inter-patient variation of plasma levels. The

elimination half-life (t;2[h]) varies from 8 hours in the young to 12 hours in the elderly.

As commonly known, modified controlled release of active ingredient(s) allows to simplify
the patient's administration scheme by reducing the amount of recommended daily intakes,
improves patient's compliance and attenuates adverse events, e.g. related to high plasma
peaks. Modified release pharmaceutical preparations regulate the release of the
incorporated active ingredient or ingredients over time and comprise preparations with a
controlled, a prolonged, a sustained, a delayed, a slow or an extended release, so they
accomplish therapeutic or convenience objectives not offered by conventional dosage

forms such as solutions or promptly dissolving dosage forms.
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the patient's adm nistration schene by reducing the
anount of recomended daily intakes, inproves

We2apbervixs conpl i ance and attenuates adverse eREHER2005/053609
e.g. related to high plasma peaks. Modified rel ease
pharmaceuti cal preparations regulate the rel ease of
the incorporated active ingredient or ingredients over
time and conprise preparations with a controlled, a

A RéRLENSESicrcd HidAk BEGVR iSBE@YRML) (RnPh PMArRfac@flical preparation
extended rel ease, so they acconplish therapeutic or

may bavenonphisieeddhj lmonegeasousit erofdddmgdsatshactivn wgntdiaon) in a

osage. for .such sQl ution [ pro y di ssol.vin
QR S R O R A SR

hydr@[ﬂﬁﬁ(d%@?h@ﬁ) hé18 @6Bethep BRHARGEN b Elddmipdlepahglch@AtsBY idaR or
acconpl i shed bg honogeneousl| y enbeddinqﬁfald active
cryplaling dtefeiens, Preamplod fFIpRLiPR.OYdrpgen teafdhgr gan der Waals forces.

AT T SRR R Ao P
gelhphyrsiren iwhich hb eotieahgedicatto|ie (@t sowlpy giadwmilly, continuously
P B e e TR LR, sl or e
gel{&%g‘: BP Bisbd16 SRS th pSYRIet or BR AL R ABh oMLl rMEEsE mechanisms.

ereby creating a protective gellayer fromwhich the
active ingredient(s) is (are) slowy, gradually,

cont i.nuousl lL.eased.in tinme eith by diffusj .
HOYVﬁYe(SU]é ag W@X%j%{fﬁcé]ii t8 .fﬁ)]tért ¢ Q’dowegﬁ%%/%Vﬁn%? SIPF?EPC combination
of 196ditiay, @k tenByd 6 uS@lnédtiireRaRfant ManMBloYIFBPerti®y, Wi¥redhe drug is one

conbi nati on of said rel ease nechani sns. However, it

havipgsreptigolydugh saliility: as @ the easglod peanzipersdadidy droehadd- ng
a suitable conbination of nodified, extended or
sust ai ned- rel ease and handling properties, where the
Thete U@ d Sunee o appird@heeli@attiviel iyt phiog Brt $© prowidei doyitrolisl felease
the case of pram pexol e di hydrochl oride. There are a
phagyagsaticdcompprigarhelspramierplsed in prior art to provide
control |l ed rel ease pharmaceutical conpositions of
pram pexol e:
WO 2004/010997 describes a sustained-release pharmaceutical composition in a form of

an orally deliverable tablet comprising a water-soluble salt of pramipexole, dispersed in a
matrix comprising a hydrophilic polymer and a starch having a tensile strength of at least
about 0.15 kN cm?, preferably at least about 0.175 kN cm?, and more preferably at least
about 0.2 kN cm?, at a solid fraction representative of the tablet. The disclosure thereof is
concentrated to provide a composition with sufficient hardness yield during a high-speed
tableting operation, in particular to resist erosion during application of a coating layer.
According to a preferred embodiment it is provided a pharmaceutical composition in a
form of an orally deliverable tablet having a core comprising pramipexole dihydrochloride
monohydrate in an amount of about 0.375, 0.75, 1.5, 3 or 4.5 mg, dispersed in a matrix
comprising (a) HPMC type 2208 in an amount of about 35% to about 50% by weight of
the tablet and (b) a pregelatinized starch having a tensile strength of at least about 0.15 kN
cm? at a solid fraction of 0.8, in an amount of about 45% to about 65% by weight of the
tablet; said core being substantially enclosed in a coating that constitutes about 2% to about

7% of the weight of the tablet, said coating comprising an ethylcellulose-based
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WD 2004/ 010997 descri bes a sustai ned-rel ease

phar maceuti cal conposition in a formof an orally
wa@lzlobwEvabl e tabl et conprising a water-sol ubl ePGEEP2003/053609

pram pexol e, dispersed in a gatrix conprising a

hydrophilic polynmer and a starch having a tensile

trength of at | east about 0.15 referably at
hyFRBIEP Lt ot Ginar R ko BRBInA i ol EMir @bt e gponent
in ARAunPoLatohlt SO to aboud 469 l'b)dwéi?ﬁﬁéﬂ' RO thYREBAEHRL Bdsty Eomponent.

of the tablet. The disclosure thereof i5 concentrated

to provide a conposition with sufficient hardness

ield duri L OR- S d bl gt i [ i ..
e I T e R —

corgRafing@theyeliticalg efesliveGnicantoPirehglek6ld o apBainfrRBltidally
' rovi ded a pharmaceuti cal conpasition in a_form of

Is p [ )
accgpfalle anlt (herrsf pydatdprst orgphasmaceaticHly agceriptde exmipie ns s#g

] . di ochl ori 0K [
cor i AT Bl YR o (96 AP XA ok BB Ureraec no
moreathan xbomd A% «itigpram)ipedBelds tispd v@PeRBhinr? laruraafeuplacedent of the
about 35%t o ahout 50% by wei ght of the taplet d (b
corBpQsTOgaR 1aAFE disp Bk K g g’)é‘ntlé &1 Péargjtpﬁé%?ﬁsomﬂgn
profile IR g AR g Scfmr it rionts O AR Bhepinine ime
to redmd & mbdneef; 209a lokocron ibgieagr thab sbaurit? kedursyanglfio | thes @ule itmreach a

' t hat . fitut bout 2% to about 7% of the
e iRl BRSNS Bikater a0 Banhourg FIOVNFT 31 Rigeusas use. it appears
thaiYofRh1h b OB ingdamedinedr R bRk ed QkleXRiRbfiledBS Phddtbea once

conponent and an HPMC- based pore-form ng conponent in
dailyrppahention vefuldpseit tha ebgvegegbisaensdos whichai ggherabfcagiiieg how to

G B M AL P ETRDET b oL ARG ot o conc
pellelyar maceut i cal conposition conprising a

therapeutically effective anmobunt of pram pexole or a
pharmaceutically acceptable salt thereof and at | east

A RO MTR AR AT Bl B CBRl-RR T nEEh Ry Hlyy SISl Qe
diffesineassia gastadinteginaheamsitrtines. Modtiggecleoxtended release formulations
such as pellets distribute in the gastrointestinal tract and therefore show reduced variability
in rate and extent of absorption. Furthermore different dose strengths can be achieved
casily by filling different amounts of the same extended release pellet type into capsules.
As reproducible absorption is mandatory with Pramipexole and there is a wide range of
therapeutic dose strengths, these properties offer considerable advantages of Pramipexole

extended release pellets over the predescribed Examples mentioned above.

Therefore, it is an object of the present invention to provide an extended release pellet
formulation of pramipexole or a pharmaceutically acceptable salt thereof which may be
filled in a capsule and is suitable for once-daily oral administration. It is a further object to
provide a pellet formulation comprising pramipexole or a pharmaceutically acceptable salt
thereof which may be filled in a capsule and is suitable to provide a day-long therapeutic
effect and will allow patients to treat their symptoms with a single daily dose, and makes it

possible to adjust the release profile of the active ingredient according to a selected release
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nore than about 20% of the pram pexole is dissolved

wWthin 2 hours after placenent of the conposition in a
WG @ndevds di ssol ution test; and (b) an in vivoPCT/EP2005/053609

pram pexol e absorption profike follow ng single dose

oral adm nistration to healthy adult humans wherein

he ti 0 reach.a an_of 20% ahsorption is gr er
profifisgepaibiat Sigtrdu TR oL i bt Hefl of
mafH%e1aRSOMR P& fbEnm AR Shll bBroalaut 4 hours. However,
in practical use, it appears that any fornul ation
having a nodified or controlled rel ease profile
designed for a once daily application would neet the
above requirenents for which a general teaching howto
DESURIPTIONOFAIREANVENTEONI ssi ng. All Exanples are
directed to tablets and not to coated pellets.
Absorption profile in vivo with matri x systens is

- n vV
SubASRUETE by AT Bl AR FRUE of R ol SEANGRY alpiabic gt
thereel eag de fusedinl fatndatsors s lbnasdgily| dxemdedl{os tstowh utleasepetléte and
ggstrojntestinal tract and éﬂgfeforggshOM/red%fed
twaaffermabive frnulaiion Aracips ARy ertiegnt igleags 13iq types dependent or
: f ' nt dose strengths can be achieved
mdé%é? yf§§{ Fﬁ#?g%ﬁﬁifferent anounts of the sane
extended rel ease pellet type into capsules. As
reproduci bl e absorption is mandatory w th Pram pexol e
and.there is. a wWde.range of therapeuti.c. dose .
on bRt STpEREAHP b PR Shuo B AR oL kG e petct comprising
an &divaniggasntatlctlicafopepahepsicamdart pelreasttipaly ®tsptable salts
over the predescribed Exanpl es nentioned above.
therppb aad @t lsastjope redeaser nesliyéne BLINe present invention to
provi de an extended rel ease pellet formul ati on of

Pl IL RN . BGRLS FRERUAITALX, ASSERLAALS el nsain
is embictiddal witliiora matde fordaid by tbe al lead vhaicdtasaiodifyingtexcipieat, which
: fﬁrtger blgct tﬁl .. .

is preferably selected trom the group of lipids, waxes, and water-insoluble polymers.

Also preferred is an extended release pellet comprising a core and a coating, wherein at

least one release- modifying excipient is incorporated in the coating.

Also preferred is an extended release pellet, wherein the active ingredient is incorporated

in the core.

Also preferred is an extended release pellet, wherein the coating comprises at least a first
layer and a second layer surrounding the first layer, wherein the first layer comprises the
active ingredient, and wherein the second layer comprises at least one release- modifying
excipient, preferably selected from ethylcellulose, cellulose acetate, polyvinylacetate,

polyacrylates, polymethacrylates, and ammonio methacrylate copolymer.

Most preferred is an extended release pellet, wherein the second layer further comprises at
least one water-soluble excipient, preferably selected from hydroxypropylcellulose,

hydroxypropyl methylcellulose, polyvinylpyrrolidone and polyethylene glycol.
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provide a pellet fornulation conprising pram pexole or
a pharmaceutically acceptable salt thereof which nmay
wh2006/0139¢x] in a capsule and is suitable to proRCTEP2005/053609
day-1ong therapeutic effect gnd will allow patients to
treat their synptons with a Single daily dose, and
Slb e to adjust the release profile o
Parg%qli?@%pﬁeﬁ% WH éﬂf:xtg%(@g e?fﬁ nelet, w. glieglct?ng aecond layer I”ur{'h
corh i s8R 8© B effid- b@at&%%lﬂﬁ‘d%t ;E@feralHPﬁ %&Mﬁﬂémﬂﬁ&ﬁﬁ&ﬁﬁ: Rkl
val ue. Furthernore, hod of manufacturing the
copobinhess tybornaidalBi on shaII be provi ded. DESCRI PTI ON OF
THE | NVENTI ON Surprisingly, it has been found that
o I e .
PufLAIAPFFL S o BRTHE R, Bt ¥nBREERE 80 RgIMeh comprise

fro@xdbemdiEtio @doutsdsom)- % ef wasetcpielcoeafify @ignévunddldne abaitilgeo about
formul ati on pri nmPI es allow different rel ease rate

75 Mypedt Hispeefeiolybleinetieidndent from t he pH val ue. One
enbodi nent of the present invention relates to an

Mo%bﬁﬂ&ﬁ%l{ fe?éh%%l iP&h Eﬁ&n&ﬁ%&s@'p@%@@h@&fﬂ tYl@ core comprises a
i ngredi ent sel ected from pram pexol e and t

sacplraidenseb s wblhzyom slephadsillelosel and atdeBriosd derafradvetpreferably
ease- nodifying excipient. Preferably the

.l east _ane r
ml(irﬂ?%ﬂ?l;ﬁ%c‘?l&késtees to an extended rel ease pellet,

wherein the active ingredient is enbedded within a
matrix formed by the at |east one rel ease-nodifyin
In afugthey @ﬂbodlmmtéﬁe PISSqyt fvental ielates te@n sdtehdeshictaage @p%@h p
fonn{ﬂaboﬁ” dsp .waxes, and wat er-insol ubl e polynmers. Al so
7 FATPTETE L "ext ended rel ease pell et conprising a
core aﬁdneﬁttpsmatcmg, wherein at | east one rel ease-
nmodi fyi ng excipient is incorporated in the coatin
Also Pr gﬁféayeé@qng AFACEYG BREFEIENE BY LNNFISINER MR 180K 2

the a%ﬁlhﬁfﬁack:ﬁ'tgfaﬁﬁj 'a@crébta'bﬁ: NG BAT R %ﬂubﬁhu&fb%e @Phfore wet binders

and other excipients; and
- a second layer provided on the first layer, the second layer being an extended

release coating comprising

(a) atleast one water-insoluble polymer and optionally a pore former, the
resulting pellet having a pH-independent in vitro release characteristic or

(b) a mixture of a pH-dependent enteric-coating polymer and 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.

The expression “layer” should be understood in its broadest sense also including a coating
or a film or any kind of (partly or fully) surrounding material used in the pharmaceutical
sector and having a defined thickness.

Instead of using an inert pellet core and a 1* layer of active principle, pellets can also be
formed by extrusion of active principle together with excipients in a wet extrusion or melt

extrusion process.
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Also preferred is an extended rel ease pellet, wherein

the coating conprises at least a first layer and a
wazwenthokmyer surrounding the first |ayer, wheP@&I/RP20b%053609

first layer conprises the active ingredient, and

wherein the second | ayer conprises at |east one

rele - nodi.fyi ng. exc referably se|lected f
T GrRRT roite cortmiions b S Bse G B A i Bibfingintiled for
oraPRINBREYEG Afow RAIBINBG MR Biich @rﬂgltr%rf@]éﬁléecbharacterlstlc and
met hacryl ate copol yner. Most preferred is an extended

timpngy (éasferrplelml@t is mysé p@iablet thackierothd dleagﬁérm fvinotiiasima profiles
t bl e to .. o
pregerrgew\é Fvatglsayoa}lg al?S%%P(fnzr?%gnr\f E[;la ego){gl gr 8 éréilqofgfngglgt’lon principles
havlybdeDdRIpRY ForpRiiby! TRl twi PsRulafoh Pﬂh@ﬂe@hwelﬂlff@i@ﬂterelease rate
and pol yet hyl ene gl ycol . Particul ar preferred is an

typ@%@nér?db crca} Rl dlepdPnaytis ayiabis Wh@&@él lsERg K fqrayuations are
beneﬂ&% gﬂpﬁ ﬁ%%x%ﬂg&f%f‘erakec%rﬁg %Hl%gy Wﬁlg v o 1ents to treat their

sel ecte rom net I C” acl
synhgtmas A{lﬁlﬂdSl@le Raily desal thetepy p'mﬁéaemqume]st c@nvc&mrﬁﬂ dﬁdi Comphance.
rel ease pellet, wherein the second | ayer conprises
fromabout 10 to about 85 wt.-% of the enteric-coating

Th@%hﬁﬁ”ﬁ{wﬁg q?lgz{sge po?ﬁ%su]cﬁ ak Qsﬁ%%nge'%or\é‘or hﬁ(PGﬁI&ft%ﬂ% directed to a

wat er- i nso ynmer. More particularly preferred
reldase dnrasiarshdeslobteinedgea ol log nprmvllrused liging naslien for in vitro

canprj ses a sacchari such cch rose tarch, )
exrpRR bt 3EEr B Eea ol et R RuiioR R FRL BF Gy formutation
canBcehi0 €6 Yof @lanmpheinCiRhvind 8selutidh BeditlBul 8o &PQBi RS or

the present invention relates to an extended rel ease

simpaitgdelody dhud, Broromm pesigprargn e gatroetestingleflyids. core a
first layer being an active ingredient |ayer
conprising pram pexole or a
In the frame of the present invention the term “extended” release should be understood in

contrast to an immediate release, the active ingredient is gradually, continuously liberated
over time, sometimes slower or faster, dependent or independent from the pH value. In
particular, the term indicates that the formulation does not release the full dose of the
active ingredient immediately after oral dosing and that the formulation allows a reduction
in dosage frequency, following the definition for extended release, interchangeable with
slow release. A slow or extended release dosage form is used synonymously with
prolonged action, sustained release, or modified release dosage form. Preferably the
extended release dosage form allows at least a two-fold reduction in dosing frequency or a
significant increase in patient compliance or therapeutic performance as compared to that
presented as a conventional dosage form (e.g. as a solution or a prompt drug-releasing,

conventional solid dosage form).

According to the teaching of the present invention two types of extended release pellet
formulations are available showing different in vitro release characteristics. The two types
have the same structure, i.e. an inert pellet core and a first and a second layer applied
thereon in this order, the first layer represents the active ingredient layer comprising

pramipexole or a pharmaceutically acceptable salt thereof and optionally a binder and
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pharmaceutically acceptable salt thereof and
optionally one or nore wet binders and ot her
wWexspiemt s; and a second | ayer provided on t heCETEPXD5/053609
| ayer, the second | ayer being an extended rel ease
coating conprising (a) at |east one water-insoluble

olyner. and optionally a pore forner, the resulting. .
Forfigh T D (g OB B e Lo o £ et e mplising a
waRasBRbR Jodhér with & BdreFoffheftod heniRfur@oPdir SRERNEQMhg polymer, i.c.
enteric-coating polymer and a pH ndependently water

whishes tesiignpagajnsegastridyeiocesnd a hogdissdlvieg wateriswglliag plobyseer.
to zero order in vitro rel ease characteristic at
acidic pH values up to pH 6.8, an accel erated rel ease

Acahomg iptlcPrécaridvantishuadactantiaioad)r & @assiaaepdidt
7.3. The expression "layer" should be understood in .,
formplatip Bades theseerid 1ayes @5 phryeudsiingd dndes at apdyunsier afopmplgion b)
. ' . . L] ' teri
s flcrdB%a e, cohRERA0Y rilind e s¥oonS HYPUORAS- JHEL bier )
wherhasctha ésst pdliestaadndfirst Hyagecanpadsitent offekinelaticio nearaliy vall be
1st layer of active principle, pellets can also be
the sy¥Pered by extrusion of active principle together with
excipients in a wet extrusion or nmelt extrusion
process. The extended rel ease formnmul ati ons a) and b)
Thaedorddi nejedso pehet fpmedetman 4)rof ¢t proseni mvemichedappbes owaler-
. administratiaon |l ow to sel ect and estimate whi.ch in
insQliple goParee Rt & PEPEcEnt e feppd Bporlcating 1o i
expoBEdTAl At @ferh H MBS trelSibeicBith@lcti QicAGIMI@ME whiddy dﬂ%{)érﬁl@nti df the
vi vo Iasna(ProfiIes Egeferab[y W th a once daily '
pHaplei Ea ¢xdended elease pelet fowmaulaidnf @rad e prgsamy inyveniann applies a

mi)R{nje ¢ ia ’f)lfﬁ aependent enteric-coating polymer and a pH-independently water swelling
polymer, the resulting layer having a close to zero order in vitro release characteristic over
a broad period of time at acidic pH values up to pH 6.8, an accelerated release above pH
6.8 and an more accelerated release above pH 7.3. In addition to the close to zero order
release for the main portion of drug, the latter is furthermore characterized by a certain lag
time until drug release becomes substantial and, after the main portion of drug is released,
by a flattening of the release profile until an asymptote is reached. This results in a

sigmoide profile, i.e. a s-shaped dissolution profile.

A close to zero order in vitro release characteristic indicates a curve which has a virtually

constant ascending slope.

The inert pellet core present in both alternate pellet formulations a) and b) of the present
invention comprises saccharides, preferably polysaccharides, cellulose or a cellulose
derivative, starch and/or waxes. It is preferred if the core consists of or essentially consists
of a saccharide, preferably polysaccharide, or cellulose, particularly preferred saccharose
or microcrystalline cellulose. Most preferred is microcrystalline cellulose. The size of the

cores may be sieve fractions between 0.1 and 3.0 mm, preferably between 0.5 and 1.5 mm.
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have been devel oped for pellets. The two fornul ation
principles have different rel ease rate types and a
waltdob/ersomt pH dependency is avail able. These PCT/EP2005/053609
alternative formul ati ons aregbeneficial to patients as
the extended rel ease drug de?ivery wi | | aIIom;patients
reat t

In Gafe ot b XERBS Pesheclafly St e ik tn Fusprlylose i

has He8n f®mMthdt ththickBesk BF BRSBcHIAR RS taBplict th@reo@ﬁlayf’b@‘élecreased to a
herei nbefore or hereinafter is directed to a rel ease

gre@trfateaﬁc tempaed to hs uoﬂo@famh@d:ormmatemalﬁde ofil Heraoed Iswou@eobd of
d for in 0 SxRer iment mhere
sacp ST E O Ry P SRR O Bl angn
spr%off(miﬂnaﬁ hPRelC aNproce iimek 1@ apl P thevatimt @ispedsibis o sofu@ions may
ssol ution nmedia, but_ also in body fluids or

be gepged e el 1958ty wihilgithpsreleges Ryofife fﬁaﬁhqaemeamgmﬁlqnh gay be
ma@@iAdO The F&et%ﬁéa ?&lanfa,gé‘é g3 T%dugmtg E&@E&ﬁ o gl%%uga[n%%%ﬂiem

I nvention erm “exten rel ease s ou

matende ris¢d) odlucmg dlinproass tines aandi thereibadimentelk eagesavinpe
active ingredient is gradually, continuously |iberated
over time, sonetinmes slower or faster, dependent or

gRsRA e‘@&nsﬁsﬁﬁ?‘ogs@ﬁuﬁm\f@ﬁﬂ&rmo 19%4 ée‘ﬁyé @Et it tdB@s ﬁo@ AN

n I cat es that l'ation es not ease
prnfomlb exdude b€ prasencacini additionde dui raattdatqme@mmrwlnss ra¢rtt®ned of
t hat, the. for Iatlmwa

othgrr%ltrjtg?o?%fﬁg,l Egtglé@él ]?ereé‘a]lﬁ’éeﬁl& S IYPICBGS \g]\é\l?‘i]é aoes not affect the

csséiffal RathicT thofor@xlagoged rel ease, interchangeable W th
slow rel ease. A slow or extended rel ease dosage form

is used synonynmously with prolonged action, sustained

ek U3 B PR LA RS LA LTt v

layél‘\m cbalng dretle diteriovord pelidosompriding praamigokor ord pharmaceutically
gni ficant increase in patient conpliance or

aCC@ml?la sdtthicecopand eptipaalbe orgsocHRisdtiRdeTs ¥ fvgthersxsigite dhe first
lay&Soro ﬁ?ﬁl'aﬂf fths egf?lmgss &A &%594 maﬁrei%ra%‘l)} pid SnPr @

pronpt drug-rel easing
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 to 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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conventional solid dosage forn. According to the
teaching of the present invention two types of
wexwentod rel ease pellet fornulations are avaiPGEHER2005/053609
showing different in vitro rgf ease characteristics.
The two types have the sane structure, i.e. an inert
and

for BRaspl 45 It 4001 o Gar st o S gy e B BE e S phethe ful

daiB oy & deNoéred ir?éf‘ tinpl@ %suTeo DR A8 of)f)ﬁfﬂlﬁé@;)éﬁ:l KRUtO¢xplessed as
pharmaceutically acceptable salt thereof and

Praaquohahhxdraclmrmenomhdﬂmet dupitvadouti opiabeitd). 1 torebogebmg per
Capélﬁé)pr Iai)leﬁtgde 6%‘\7\; %l?o_ulft§ t | %/E%ht oﬁo tﬁ(tal nIg OeStl'[}Llor}l will Igenerally be

suifaBleMBef@4bIR ; aﬁhmbuﬁta)f%oam B BouLs nfgoﬁiotdwpremiwr&ﬁ amount of
which is resistent against gastric juice, and a

abq%aﬁ (RBAB PP BPChEIRSH] edHBTeRI TS NSEI g Aosace AR FE carsule e.g.
1ncfu|a§ 0%57? S gt(% 4(151 & 4i 8, d"ﬁl‘iileéf nf %rE?ﬂLP%&blg Qhkgf)droéhisorlde

understood pel 'ét formi second
mohdy_;elrataérmtmmndmm cvadtituted artha)lpmudallym;f&rcu é ampudtatrien

nder st ood .t he | et fornul ation having. the
accg@eﬁn@ F% 3 %feﬁ/téeaﬂiﬂefherﬁéaer&ﬁ & ﬁaléfowﬂté%égd fligepationt
beih ﬁ%é;@ellet core and first layer conpositions of
el%rmﬁatlon a) and b) will be the sane. The extended
rel ease pellet fornulation a) of the present invention

pl. i a materl ol ubl e r pr.eferapl iith a ..
ThERRIS Pl et L s oy B BT Rttt uded in e
pha@ReEBAlisadtof. Exhm! Ie@ ﬁfe) hydﬁopﬂlﬁd Poly@kRasach may swell and 'g_}ue upon
characteristic, is widely independent of

conjagt wéth witter. dhe éﬁ@f@ﬁy IOé ﬂ@a@éyrp@rs pesferplly migas from b)o bBOO mPa.s
f
(apé%?rggrl&%g@; (t)fI Ve ryi]{l@(ﬂls %Bl{ﬁl 1%)]13 ﬁtp%q %Elﬁﬁgﬁ)d&aof %EEh polymers are

enteric-coa
alkyloclapesslesnth ys, wadtigylcsiist] Mdrpghikyrellulbls, foe sxhmpleg
| ayer having a close to_zero order in vitro rel ease

hydeprgmacthdessiose, bxdspxygthyicsdalose MydipxgpropylgellWeseadddi c
hycgﬁ(})ﬁﬂ WEH R dRAy Bkt al RN cARRSRCE LIS, h§hBg&nAbOve

methylcellulose and hydroxypropyl methylcellulose; carboxyalkylcelluloses, such as,
carboxymethylcellulose; alkali metal salts of carboxyalkylcelluloses, such as, sodium
carboxymethylcellulose; carboxyalkylalkylcelluloses, such as, carboxymethyl-
ethylcellulose; carboxyalkylcellulose esters; other natural, semisynthetic, or synthetic
polysaccharides, such as, alginic acid, alkali metal and ammonium salts thereof,
carrageenans, galactomannans, tragacanth, agar-agar, gummi arabicum, guar gummi,
xanthan gummi, starches, pectins, such as sodium carboxymethylamylopectin, chitin
derivates such as chitosan, polyfructans, inulin; polyacrylic acids and the salts thereof;
polymethacrylic acids and the salts thereof, methacrylate copolymers; polyvinylalcohol;
polyvinylpyrrolidone, copolymers of polyvinylpyrrolidone with vinyl acetate;
combinations of polyvinylalcohol and polyvinylpyrrolidone; polyalkylene oxides such as
polyethylene oxide and polypropylene oxide and copolymers of ethylene oxide and

propylene oxide.

Preferable binders are polysaccharides, in particular cellulose derivatives and more
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6.8 and an nore accel erated rel ease above pH 7.3. In
addition to the close to zero order release for the
WOoreiop/0so#3 i on of drug, the latter is further moP&I/EP2005/053609
characterized by a certain l@gg time until drug rel ease
becones substantial and, after the main portion of

reI sed,. b Iat of .the r
prefspisfer Dot er&ﬁha@%%ws el RO e G i
hy oSy ldergseiile, i.e. a s- shaped di ssol uti on
proflle A close to zero order in vitro rel ease

characteristic indicates a curve mhich has a virtuaIIy
tant .asce Theinert
D1ﬁ:erreén§ S 0031 @fﬁ l%gérrox rgp\ble(ie} ]tose% dnd Iy ?xyg ogy ?eglgécellulose

are *@))m(ﬁ{erélﬁ\l!%f Waﬂ&'@l@t HydréeyPro®fl nSlifacd mi@Se %)%f@lﬁﬁllyl des as a wet
preferably Eolysaccharldes cellul ose or a cell ul ose
binggrip Vi protent et s @/ écotibxeade rapging famplaqut dgnipgs to about

I
1,066' qr ﬁl pr e%rz?‘nlg(?r{ﬁ ﬂBm(;e«ll%?/gthtC \ln?;’g s Yo S8R bé e ua[ng Spéreferably a

ah aride, or ce
VmﬂﬁﬁygﬁMbafmynwﬂeﬁﬁwgEﬂﬂﬁﬂ&ﬁh@P@S@m@ﬁﬂﬁﬁ@@ﬂﬁhySEaDWimﬁwous

cellulose. Mst preterr i | crocryst II|n
soliin 4PBEE). crmaveRpeigre FHle Bsfle AR
fractions between 0.1 and 3.0 nm preferably betmeen

0.5 and 1.5 mmIn case the inert pellet core consists
Hydmoxggepyltceltlbse o s viscwity hdveardany 56Q{) mPas (gglarant giseosity of

t has b en f t.hat th t hi ck f the s
1 9% by iiedt G B et b S el oy Py Eose having a
Vls&fﬁft@ﬁf th@ %Hg@rfﬁﬁln bk 7§ 1! %u@ﬁS@hﬁ’%rs (SO 8quRLESdI@kch), preferably
core is conposed of saccharose. Theref ore,

fromﬂgo a‘mﬁ% fnP@fS (1@ Wemowtrt@m icry Kdugo) ) @eagyder; 3V ibmington,
Usg%erall spray volunes as well as process tinmes to

apply the coating dispersions or solutions nay be

reduced significantly while the rel ease profile for

t he active ingredient may be maintained. The rel ated

Prefeaghlne thg amoupte! beWlge indge tike laygbointhe pellekempilaions ahgnd b) of the
pre ei?]llt e tldéqmaﬁ%étsq{r(ﬁn Bs& ?bm{t %69 lggyngleltgﬂg pperfé}ﬁﬁ?%rotrﬁ A5 30 QO about

COS
20% by welght. Also, a combination of bmders may be used.

According to a preferred embodiment of the present invention the first layer of the
extended release pellet formulation of alternatives a) and b) comprises or consists of
hydroxypropyl cellulose, pramipexole or a pharmaceutically acceptable salt thereof and
excipients. The amount of hydroxypropyl cellulose is preferably in the range from 1 to 30,
particularly preferred from 5 to 25, most preferred from 10 to 20% by weight. The amount
of excipients is preferably in the range from 1 to 40, particularly preferred from 2 to 25,

most preferred from 5 to 15% by weight.

Beside pramipexole or a salt thereof, and the binder(s), the first layer or coating of both
formulations a) and b) of the present invention may also optionally comprise excipients,
1.c. pharmaceutically acceptable formulating agents, in order to promote the manufacture
and coating properties of the preparation. These formulating agents comprise, for example,

glidants, antiadherents, binding agents, granulating agents, anti-caking agents, and
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The expression "consisting essentially" is understood
in the sense that it does not in principle exclude the
wpemseroes in addition to the mandatory conponeCit/BP2005/053609
nmentioned, of other conponents, the latter can be
exci pi ents, the presence of i ch does not affect the
essential nature of the formul ation. Accordin 0
lub G Ot SHN B b X KB (e SERABhE P PBISES on
there is provided a first |ayer or coating on the
inert core pellet conprising pram pexole or a
A ghidantrmad entiddbeteny canchseysed bl enmale the mesmebictuging during the spray
optional Il y one.qr. npre .hi.nde angd _further .exchplents.
proffis o FLerty 20 Sp i BAEREE E rofos ARG o CRALEE Gyoams
inchd® cboidd silivon AiGE®Y, alleWesturh @idlidui, PsSwaedel Cellulose, starch, talc,
_ingredi ent pram pexole or a pharnmaceutically .
tribggie eeian) Rhosplate pnethe fke.day Beleped s@hedimgniaidjc dipeladed as a
Dt c . i ont
el AR Rerbip o G RERLEE AbB AR Hro Bl SR, o gy 15%. by
weighl of, therfissd lg9eef erably in the form of the nonohydrate.
Usual anmounts are from about 0.1 to about 5 ny
pram pexol e salt. According to a preferred enbodi nent
1 i, . i ri: t
A R A A Sl PRI ey e
usetl e radsase nbed yinglagaste. capsul e or tablet fornul ation

) ordin o, the present. i nvent. king into ount
sufipli vagiep sl leusogrRpb N & Framictl defibed s efiers of o alias ana
fatt§ QIHAH &R D8 Gietdld, Qs dcliABBLvANEs iR ﬁhé’t%ntah&a@(%%'bi &Gre@ﬂs@sually,

Strengths. Preferably the extended rel ease pellets are

thefchain dengitnelothp datly asithmaicesis ablsestaibge Tenperedismpgnéfmeie
orEhl S5 R85 13 by s PEHBURRO By D e, b
very Rgee dinerd msdérhi@bl lewf ragltihg paintBath DEelde abee BOVHODITCt Meaxes

onl){ provi so that the anount of pram pexole or salt,
are wpgglly somepbaifReiedrilmiben seid ke, ped less greasy. More recently, also

compounds which are chemically different from this definition but similar in their
properties have been referred to as waxes. These waxes or functional analogues may also
be used according to the present invention. Examples of potentially suitable waxes and
wax analogues include white and yellow beeswax, carnauba wax, microcrystalline wax,
spermaceti wax, candellila wax, saturated fatty acid esters, sugar cane wax, paraffin wax,
castor wax, and wax mixtures such as nonionic or anionic emulsifying wax, cetyl esters
wax, and lanolin. Among the presently preferred waxes are beeswax, carnauba wax,
saturated fatty acid esters, and microcrystalline wax.

Suitable lipids include lipophilic compounds or mixtures of natural or synthetic origin that
have similar properties as glycerides and other natural lipids, such as phospholipids,
sphingolipids, ceramides, sterols, steroids, and carotenoids. Lipids may be solid or liquid at
room temperature, and may be viscous in their liquid state. Preferably, a lipid used to carry
out the invention is solid at room temperature, even though a liquid lipid may also be used
in mixtures, such as in a mixture with a solid lipid or wax. Examples of lipids which may
be found useful include mono-, di- and glycerides of saturated or unsaturated fatty acids,

such as - optionally hydrated or partially hydrated - vegetable oils (e.g. peanut, castor,
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bei ng present in one capsule, is sufficient to provide

a daily dose in one to a small plurality,for exanple
w@mwoh9sbout 4, of capsules to be adm ni st er eRCHEP2AR053609

time. Preferably the full daidy dose is delivered in a

si ngl e capsul e. An anount of "pram pexol e sal t

cocgifh vaREReR: BRMABATEAD: St HnBie o TR ey
stea@ﬁteaél%gryl%a%{at&ofaﬁp Qtills QnRY sWaHERid Hehthi8 acid, palmitic acid,

conposition, will generally be suitable. Preferably an
olelarmlsﬂntauufz aalldomwnawzacucb agdsbutic &idyginotemiceacpd, émelegbacyd an

.0, 3
aracehngom% ?.Cld S’lpg erlfcnc acd tfo té\é akl)lgghols s ?hosgps u(?séor(ledlng to the

pretfl@ﬁélyl eenBodetbrattd abids, Qn ﬁ@rtlcﬂflaf)cetﬂ-l zﬁcoh%l Qeanid alfboﬁoln'ﬁleyl alcohol,
ram pexol e d|hydrochlor|de nonohy drate. The amou

and; pagmitylohedhiot gl xcsridess by Agishst ordatty 910@%1%&%110@@%%%@ with
t

sortiBh o BE AR B THEreROLL 2R 3 MRl A GfhaliBnotin

Particall e shitabledipdd e ssl)d @r @ $@idt partaltynieydrited tnglﬁ,y:ﬁﬂesfﬁa}tudmg

e an itabl e t binder (s) as used in th
edﬂﬂﬁéﬂ%ﬂé@ﬁ@ @Aratg%e gL @é%wegonéﬁ» eC‘PﬁPd‘F‘“c?SmHa rg-» and soybean
K t
ol %g%dégq b%égﬁtﬁ gl oSi %iﬂé\% pgﬂlé/!msr gtgbnsrte erag%jllt 9%%1%9%%(1 and
palfnftgnacid.t o 1, 000 nPa. s (apparent viscosity of a 2%

Sui%ﬂg:e or;ilt%‘y fnglglluHﬂ &er‘ggﬁ%ﬁqog@ns %%t%&pp(ﬂp@g 50 )¥ners as defined
bel&W G6:100Y Bl R0 HBRERy tdf BE pRX&TRARNtOn.
hydr oxynet hyl cel | ul ose; hydroxyet hyl cel | ul ose,

hydroxypropylcellulose and hydr oxybutyl cel | ul ose;

R e B T N R B

for@&laﬁ@%ﬁ&kd(mhﬁ Bé ieh08:e%l, agstls Budsas polyvidone; starch; acacia gum;
car boxymet hyl cel l ul ose; alkali metal salts of
gelpdm s Wﬂ@wlw%w@%@@n@ g€, spedium gpi eafgium alginate; cellulose,

pre&?ﬁlﬁ?ﬂ%%ﬁ)é LAkl f[hﬁ%%é {:ﬂﬁ{l f&féﬂ%&tﬂe@'é‘g’ BNl HLRRES:

Suc oxyne ose,
hydroxypropylmethylcellulose havmg useful binding and granulating properties.

According to the pellet formulation a) of the present invention the second layer is provided
on the first layer, the second layer, a functional layer, being an extended release coating or
film coating comprising at least one water-insoluble polymer and preferably a pore former,
the resulting pellet having an pH-independent in vitro release characteristic. Therefore, the
second layer is a non soluble diffusion lacquer with pores leading to an exponential (1*
order) release profile of the pellet formulation a) which has practically a pH-independent in
vitro release characteristic. A release characteristic which is pH-independent indicates that

the release characteristic is virtually the same in different pH media.

The water-insoluble polymer according to the present invention is defined as a polymer
having a water solubility which is lower than 1 part soluble in 1,000, preferably lower than

about 1 part soluble in 10,000 parts of solvent.
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car boxyal kyl cellul ose esters; other natural,

sem synthetic, or synthetic polysaccharides, such as,
wak@pmaiso4aci d, al kali nmetal and amoni um sal t SPATHEPW0OS/053609

carrageenans, gal actonannans;, tragacanth, agar-agar,

gunm ar abi cum guar gunm, xanthan gunn1 starches,

Th(glﬁft %%ngqlnér,o:ljl% L0 X giﬁelil”?(éoc hg t%g %’6&% E(felg[] ig(g]r’rnulation a)
corhpised Bac HohyRayMkdphoBieiod %a&@qnwﬂﬂ)@ﬁél ﬁefs@%&l@ﬁ’s}c gellulosic

polynethacryllc acids and the salts thereof
polymmtsa:c gy lrrmled@d)lpbjsg/ rt@h}écellptﬁ SgV hy@rbag}'ed@ﬂ@ﬂllulose cellulose esters

sudf SO ST FERR PRt omotomsmnagptsfgid and

me@faciyt Yvidnayl akeshmdreanshchab Mm&mﬁ@m&ﬂl@bﬂym éaolymer type B, and
pol yal kyl ene oxi des such as pol yet hyl ene oxi de and

the dikeyRarbprbnerelgredds ethylcelbdeseyners of et hyl ene oxi de

I
AR 150 RSN 90 by
conatitttesabeyriés er abedt 285! pxiefeszﬂﬂpalbmn 3éetol abatti MES,. byszeIgh;ttof the

referred cel ] ul gse et her r|v ive i s hydroxypr l.
pelRLgy 4 vhale: Pf&VIﬂP%Ok@ﬁfmvp%at% “é%‘i—?é’eﬁFtS ﬁ{ﬁdvssﬁyﬁﬁg%ybed
I r
b e & SRR AR ?%%IE‘%‘ R erme
necpssetfyer abl y used as a wet binder in the present
i nvention has a viscosity grade ranging from about 3
nmPa.s to about 1,000 nPa.s, in particular ranging from

Th&febhd ﬁy&%’&n%ohﬁm&ﬁ@lﬂr ddte BOR. Bradsl ERhemadR Watdr soluble
VISCOSItg(gra e of about 4 nPa.s to about 18 nPa.s
y

polympisalieniy drpapodivigellofose lm%oesqn@@m@@wlmlhubﬁe aandhaghty water

0 e
solﬁ&lg POIS’X‘%ESO Eﬁ)% &38&@ ﬁ?égrr(glﬁ%a&v% 1(()3% %lg&ﬁ”?)r oth Water
soldbl® B ipibas SsuCla pPRE®BE and ﬁl@ﬁlﬁtdl yPaﬁcﬂla% prplaeadspore formers are
solution at 20Q0C) is preferred, in Particular

polygthyleng, gy ey (e. %éedﬁqrpggg &0HQ i Thg agnount of pore former is suitably up to 40

per cent by weight of the layer, coating or film, preferably up to 25 % by weight. Pore

formers like polyethylene glycols also serve as plasticizers, i.e. the function of such

excipients either as plasticizer and/or pore former can not be clearly differentiated.

The second layer can optionally contain additional pharmaceutically acceptable excipients
as mentioned above, preferably used are plasticizers, dyes and antiadherents. Particularly
preferred plasticizers are polyethylene glycols (e.g. Macrogol 6000), triacetin, and
triecthylcitrate. The amount of plasticizer is suitably up to 25 per cent by weight of the layer,

coating or film. Antiadherents, such as talc, and magnesium stearate can be used.

The extended release pellet formulation according to formulation a) is pH-independent.
Therefore, the disadvantage that food related dose-dumping which may be encountered is
avoided. The problem of food related dose-dumping in fed patients can be attributed to a
lot of factors such as the mechanical forces that are exerted by the stomach on its content
and thus on an ingested preparation as well as the different pH regions of the gastro-

intestinal tract. Since the pH values encountered in the gastro-intestinal tract vary not only
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viscosity in the range from about 75 to about 150

nmPa.s (5 % aqueous solution), preferably from 300 to
WGD6PEA43 (10 % aqueous solution), e.g. Kl ucePCEER005/053609

(Hercules, WIlmngton, USA).igPreferably, the amount of

bi nder in the first | ayer of t he peIIet fornmul ati ons

) f t f O, t
wi s iogr Bl Gah ol SRE i PSR AF Gt Re EreAG T gebout
forQPAiBY pied B\ r%l& alsB 2o ﬁ&o@ﬁ@’%‘ atHIRNY Rfcadd p}QﬁIeSanE{ﬁﬂ( pQ‘ﬁcular has
used. According to a preferred enbodi nent of the

to qypwlabne- dumpimgtregardiessewhdthertthe patient sfin faseedextiedhdenlitions.
rel ease pellet fornulation of alternatives a) and b)
conprises or consists of hydroxypropyl cellul ose,

Thd¥EfRbd, PRXEhEex®nddd PHsEEGRUTldfomlal) Ycdede gt@mh @r@a:httmventmn
t hereof and_exci pients. The ampunt of ydroxyprop
retaiRy it iphesmagokingtie feleass Piolil alopg 1t Ay dhopghihe aaar%@testmal tract

50 %tab(i g'@g&%rgﬁ}'eeﬁlﬁwaﬁgrﬁi fh‘%fﬂgépl%g’m@ é?ncgﬁé (oS & 8&{1@% dose-

rom by wel anoun excl pi ent
dumppieg.an btticulan atdiés d@ngmnfplmgnnldﬁfereéoregmas bf thalgasttoy intestinal
preferred from2 to 25, nost preferred from5 to 15%
m%y wei ght. Besi de pram pexole or a salt thereof, and
the binder(s), the first layer or coating of both
formul ations a) and b) of the present invention may
Theahlsonadp pélieh rmplationyy heethe sang stewtee withetegard to the inert pellet

corb LS B bt B8 SR et T 290 RSEB el Bron e

or RLERMEL il cAtink B@m@bﬁﬁéﬂi altHuQ Mhe gd%@ﬁ&lafy@f SuforhiAGon b) comprises
agents conpri se, for exa ants, ant i adher ents,

or qsbaidia g cengestit &f, 2 yixaHarhe gg{gd%@é@ﬂné entgﬁ§100@talg| m)éymer and'a pH-
1nd%%§§%n§ }yn‘%}%le %%1]{1?%}2 ?%Froﬂréb gs@ﬁﬂ‘ Vﬁeg e(ltj Rﬁ\iﬁ%? éfé)s@ t eﬂ:‘f& order in

vitrehiticagdhbaeokriGirntheidiussd viiaed o topie 6t3)an aeveldacd wlea&g above
during the spray process and to revent sticking and

PH $i&aadrigmere ackdeigiedireleaserabowapll /ot-her . Suit abl e
glidants

The pH-dependent enteric-coating polymer is preferably an anionic polymer, more
preferably an anionic 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 pH. For the purpose of this invention such
polymer 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, p H-independent swelling polymer is preferably selected from
quarternary ammonium substituted acrylic polymers. Such polymers are sold under the
names Eudragit RS and Eudragit RL having an ammonium substitution of about 5 and

about 10 per cent by weight, respectively. Preferably Eudragit RS 100 is used.
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i nclude colloidal silicon dioxide, nmagnesium
trisilicate, powdered cellul ose, starch, talc,

Wa@ 2i0bvasi9e3 cal ci um phosphate and the |ike. | n aPCI/EP2005/053609
preferred enbodi ment, talc isqg included as a
glidant/antiadherent in an anount up to about 25%

) f ab 0 50/ by .wei ght of the.
1 iPppeaRopR AL 0F Bt of B heeligbedhr Bt P Cipggotymer
suchlaP i Sin@net MRb&Iylic aBSAL polyend @h YARMSUITRY 10€ 85 ﬁ@f @1t by weight
rel ease nodi fying agénts. "Sui tabl e waxes incl ude

of tho lyouerdwatihgandathe valtemsdutle, pdieindnpfmdast seellgrgspodymer, selected

ty acids an | cohol.s _or sterto|

trogg eyl g or bt Bl POSE B nRL TR g g per

cent B¢ wehdt Bf thenglehoooating. IDéichiling©h GhdBh&iny ahs raio df@@g&ners
about 8 carbon atons, and nmopre typically at | east

proggsags injthe E@P%H%twle%m@ﬁ,ﬂea%@ ‘3§| taiaad; withs ggpgglsto ghe release rate,
tha{ 19?1&‘8 HGOREL. tféﬁ& a %Uél o‘fe§ g?\(}ftao‘ggo%{i'@%g e?log}?cg%{tﬁ“i a¥d {oe

ting p0| suc
extatt @f pHuhpérylesqném\ﬁgemMam areemesst dfl the akiamic saﬂboxiylfcaﬁcs;ghcqnﬂiymer,
al so coppoun are

| ess qr More recently,
c. gcﬁ@%g}%ﬁ %§8 dIVEF e GHATIST AR A HNQNT A SH RS titHe a‘H MHe E&WF%?HS
reqhﬁ‘e& fRelchicRE %Qfe%ﬁ&ﬁac@@l\éﬁltéﬁe(ﬁ&oﬁﬁl BQHC&H X ‘é’?ﬂjs 0ye 6.8,

hese waxes or functional anal ogues may al
accordlng to the present i nvention. Exanpl es of

Thes\ﬁtﬁ%éd‘ iﬁal | %%ﬁ%lgb?glirg ?yc%sﬁatﬁ%gn ana% g %'I g& Mlmr,1 gllre eraebly 20 to

60 ffincr ocrystal I i ne wax, spernacetl wax, candelllla wax,
saturated fatty acid esters, sugar cane wax, paraffin
wax, castor wax, and wax m xtures such as nonionic or

fia@C&Pi ﬁmg%§ iafy%é‘lh %ﬁﬁ%ﬁ!ﬂa& tl%ro% éﬂ@\/\é‘)ﬁ(:se%@ ﬂlventlon takes

ano y preferre
advae@gyaiXthe ¢aut il g Mﬁe( of patapcah®dgh aet s)ihaiHth(éstﬁ&‘I 1§ F&her constant,

sal(irjl lee rlg a(l:bro?lga)t/(? g ?1|01|1r|s ngccv(\;?()l(mg to the invention the change of pH from acid to
about neutral 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 part of the intestinal system preferentially in the large intestine, i.c. 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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15

Suitable lipids include |ipophilic conpounds or
m xtures of natural or synthetic origin that have
WG 200p0E94r operti es as gl yceri des and ot her nakR@r/BP2005/053609
l'i pi ds, such as phospholipids, sphingolipids,
ceran1des ~sterols, steroids, and carotenoids. Lipids

o LRt ot p el an0ls PG TOFERE, G Forafiey e 1 e

sccHiPRyd0 carry out the invention is solid at room
tenperature even though a liquid lipid may al so be
used in mxtures, such as in a mxture with a solid

A palrtgcfuij pref% & (T to %n}r’mng 8omp0nrel:§£ 1s§191§'1h ?/%regal lﬁulo 08¢, fr{aavné%a

usefu Aono-,
vis€sity S it Wirple @ebnh abduy 186 kdighous POMMPS.s; p@ﬁtﬂb@;nﬁbﬂnﬁOO to 600

hydrated or partially hydrated - ve etable oils (e.g
mPpéa%&tseleetﬁé fiom e ddneal Seréfétw@hg%léblcgk%ﬁ A LE gijereelsy,,
Whﬁﬂhg! hard fat, g!yceryl behenate, glyceryl

St rate glyceryl paln1tate, fatty acids such as

stearic acid, behenic acid, palmtic acid, oleic acid,

| a rlc aci ristic acid, Chldlc aci i nol eni
Thepglymey P%&%‘F@{%E? RPOnSR fting SHT e oachties oW ﬂ aéfsci% fi accelerated
hycﬁ‘ﬁti(gr anfd%tal'teﬁﬁfmﬁé ?eb%@%ﬁn%%h&r%f@ﬁs&i%? bf e B fiblnﬂlrﬁ oating with

previously nentione tty aci In particular

aduegyﬁnaimmmwiﬁk@neanqhmnhn@hnhhsmMEMECdm@ﬁwqwndaﬁdnyofﬂw

avBiesaie Gpfeohie et BRnipo RISt By vllin g pH Bt > 73

pol yoxyet hyl ene; and phosphol i pids such as lecithin or

phosphatidyl cholin. Particularly suitable |ipids are
Theseforq tasr pragsence gk p@farfpmng yomy@mealt pipvidep ghoyleethergyantage that
the rgallg'%sg %hat%%tgrg%t}%{}e agc%é s tf:(? %d éc%tufs m rl%rr,r?[tngg' heg?}go%éegg of the second
lay@&i dre exayic®y signibemenat e, gl yceryl stearate, glyceryl

pal mMmtate, stearic acid, behenic acid, and palmtic

acid. Suitable water- insoluble polyners may conprise

the water- insoluble polynmers as defined below for the

formul ati ons according to the present invention.
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Among the optional fornmulating agents that further may
be conprised in the pellet formulation there nay be
worens el agents such as pol yvi done; starch; BCHEP2005/053609
gum gel atin; seaweed derivatd ves, e.g. alginic acid,
sodi um and cal ci um al gi nate; cel |l ul ose, preferably
m crocrystalline cellul ose, cell|ulose Lvatj ves
AcrheEq { i Barad SRR SRRt R: P EE L RylalEE has e
folld@vig@myRftih: bi ndi ng and granul ating properties.
According to the pellet formulation a) of the present
i nvention the second |ayer is provided on the first
hwh%%ﬁ&f %he second |l ayer, a functional |ayer, being an
extended rel ease coating or filmcoating conprising at
sactiRRSde R MeciRtyslalinengDhiokd € pol ynmer ando@ioeferoa bl yweaght
pore former, the resulting pellet having an pH )
exciigfitséndent in vitro rel ease characteri&tol) % byweight
Therefore, the second layer is a non soluble diffusion
| acquer with pores | eading to an exponential (1st
order) release profile of the pellet fornmulation a)
. ich has practically a pH independent in vitro
firs} Qyehse characteristic. A rel ease characteristic which
' ' i ndi cates that the ERDY :
pra}gﬁpaegg%tdé:&?sg?i%gg?? virtually the sane i%@lgi fferogrs{tw%%—lllt
bindeti)a. The wat er- insol uble pol yner ac@br #gyt weighte

rresent invention is defined as a pol yger Vi ng .
SRS S0l ubi lity which is | ower than 1%?41%3@1%%@& in
1,000, preferably | ower than about 1 part soluble in

10, 000 parts of solvent.The rel ease- controlling
second | ayer, coating or filmaccording to pellet

sa£ﬁ4ﬂ&£@ti°n a) conprises one or nore hydrophobic or
wat er -

i nsol ubl e pol yners such as cellul osic polyners

waRr-igolubreionptheed)l ul ose, et hyl cel | ul 0se50 to 99% by weight
hydr oxyet hyl cel | ul ose, cellul ose esters such as .

exciienl§) ose acetate, polyvinyl acetate, bl ShErky weight
copol yners of acrylic acid and nethacrylic acid and
esters thereof, such as anmoni o nethacryl ate

or copol yner, type B, and

a 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) 1 to 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 pramipexole or pramipexole salt.

If pellets are formed by extrusion, the following 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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the like. Particularly preferred is ethylcellul ose The

hydr ophobi ¢ or water-insol ubl e conponent, preferably
weedoghtokd ul ose, typically constitutes about I1PGT/BP2005/053609

about 25% preferably about 3% to about 10% by weight

of the peIIet as a whol e, prOV|ded t hat

t | ul t. d ) .
to GuSRRS B SyolBE offeinaBE BRIy HdodPE N @Big g pyagaition
of \@ﬂ@ludiﬁly‘? oPbf RhBYEsiRlihidb PHRIEACP BEHIEI SRR TRMYeclilNRe,
second ayer can contain one or nore pore fOanrS

hy dsortprenyleatnosevdn erdes ¢ adbliayeplad daseed rel¢ask eates, other ex01plents such

dr ox se, hydroxypr t hyl cel | ul ose,
os I RO OBy LG (BEPLROMAE 0% Vi nyi
pyrrolldone and polyethylene gl ycol, or other water
sol ubl e exci pients, such as |actose and mannitol.

Nkbéﬁ?P%Qmarly preferred pore forners are polyethyl ene

Me g%%gérlélln is ascg}et\fg%?lrﬂ%g ‘B& hgg%ginhc Ip ﬁgﬁ%ﬁ@@& \Nelit uﬁt% @%ﬂltnﬁeéting
poihta_)between datahd 2 i’C f Sdlmblemxelfnplrea Iafeypd]ljmtlnyier%gl%(ﬂ)@OOO — 10000,
PoIHTE 48 Graupt eRaRerogengtd Tt g agp iy afeohol and
mie Hie%tf.sln%r&é}%g a&ﬁe\f%l RShéled %lea%@ %}t% ok @x& B such as

can not be clear ferentiated e ‘second Tayer
hd@&nnmgmbomaﬂhycmbdpaxﬁmamdﬂQK@mbbaﬁkdrnaceut|calIy

accept abl e, exci nts a nti oned, abgv referably . .
ThGE GRS wregh bR B G B SR taf b pefidl tdhsising of
inef0@fakteAUlia inng R REEIr8ddRhaSthE®! zers are pol yet hyl ene

gl ycols (e.g. Macrogol 6000), triacetin, and

triethylcitrate. The anount of plast|C|zer is suitably

Sorﬁfp F’EC?P%‘%F Breer lﬂ% a %5 tg\’g&hqg% e%ru{i&fs%élﬁ%e\{éﬂh &ﬁﬁgie@te%ded release

eren such
cveatvadioat feta@amg bz&qua@.dl"he'ﬂél greaxd. eadadbd whe aﬁ’ﬂrdgeﬂla{tﬁi Castor oil and

fornul ation accordinﬂ to fornulation a)_ is
mixtygs BsFrgé Her. 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 (.7 and 1.0 mm. According to the present
invention the pellets are preferably filled in hard capsules. The extended release capsules
can be of any size and shape and colour, e.g. for a 0.75 mg dose strengths preferably a size
3 capsule can be used. The capsule shell is usually 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 pellets can be admixed with fillers and binders, such as
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Therefore, the disadvantage that food rel ated
dose-dunpi ng which nay be encountered is avoi ded. The
wpeobheandf food rel ated dose-dunping in fed pedT/EBPR085/053609
can be attributed to a | ot factors such as the
nechanical forces that are exerted by the stomach on

gltent1 nd thus on an |n Eg ration ag di
ml%‘friys ng Rl WeSF ¢ GAERECIAR PB%F‘ f‘éfan %ﬁ%rf‘?té Such as sodium
staﬂcﬁtg?}%bla&a%odlﬁﬁ(‘ctarb(ﬁ&ﬂl@ tyIc@ﬁulBﬁ: AU cR059 Uﬂﬂhﬁéleé%dp'ibnts like

the ‘gastro- intestinal ftract vary not onlymnth t he
glidastyiand ldfricants, andaetcompuessed oty tablkets. t he i nt ake of food,

an extended rel ease fornul ation preferably also has to

provide a controlled release profile and in particul ar

Thdgi@ sdn@ indéMicch il OsEhedl U ODL0 BE ASHDRES exbRidIgElchRellet
patient is in fasted or fed conditions. Therefore, the

forgplation Rf eApgelg 2apeardiag do themreent i mwt@y fercrepatingg mediede
congéogf[ﬁ)ﬁgof %&ﬂn&’e%t[) @ﬁhﬁ%d Eﬁls%ﬁ@ @h%ﬁk%hbﬁs &edl&?ﬁé?s

ong I1ts wa roug I'ntesti na
assbdiaed tieeevdch.t 0 avoi d undesirabl e fluctuatlons in drug
pl asma concentrations or conpl ete dosedunping, in
particul ar avoi ds dose- dunmping in different regions

g ﬁnl‘g % Eﬁgﬁésgglt 1h%rﬁi%h'nnl§ la1sh TRNided D e @bl OF Hﬁhﬁfa%hh%ﬁthe

sane 'structure wth regard
exteriled irglease ppbettlf@trmdmﬁl comaprisingsthe ktgpeol conpositi on as
defined for formulation a) but a different second
| ayer or functional filmcoating conposition. Thus,

(Dt f}ﬁ‘oﬁ@ﬁl%rhﬂ ih@Y Qhrt@fpefiordgd;ati on b) conprises or
essentially consists of a mxture of a pH dependent

enteric- coatlng pol ymer and a pHi ndependently mater

smel the.resul el l et havin
K L T S R b S
praﬁﬁpeﬁkble @H plﬁfmmumlnymcwﬂtzﬁ;leesalﬁhexesﬁ eb@mﬂled Hile@ ase® further
above pH 6.8 and a nore accel erated rel ease above pH

excvplelt(v)rﬁewﬁh@ mepehdenpelicheari relcgaday bngprpying Hersojuion/dispersion
of HE %f)%ﬁfn%l%lo}ﬁp@gltl@ﬁ] biXdi the RRI%IEEr péIRE Eore, 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 pH-independently water swelling polymer,
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.
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preferably an anionic carboxylic acrylic polyner

sol ubl e above a pH value of 5.5, preferably above a pH
woa00/015943 7. 0. By an anionic polynmer is meant BCHBP20A%53609

contai ni ng anioni ¢ groups afger dissociation depending

on pH For the purpose of this invention such pol ynmer

shoul d be sol ubl e abov H5.5 .preferably above pH .
Théyients ruipast e B R Tt ociss PE ey Teetge e ol eBiving o
suffiSies8loR&NiBof dvapdRRrdnliyr M thNditi st raFf)l'ic%ﬂoﬁ'HEd’@l‘g? ¥dy6r of the

acid polynmers. Suitable partly nmethyl esterifie
solute oh dlor spirface alcthel cpreloy red s onpales plegangd d@rganigesolyvante such as

udragit L. and Eudragit referably used are
i BbelpBl ey oG HR el iR Eingr sueh s
chlbrieREmdentartons. Rartigil 88 yraRirel SrdddledHl alihyas elaaelt @d

fron1quanterna%é amoni um substituted acr
©

¥
alcolslApreis gnixigigsh Tho Pipsesot apelyg|tee envdiag rrtawée;?gf%é outin an
erret R Eu 1 TR sl LR B SEFRCh g pharmaceuica

prepahihits, pretesgidy in & 8hig. beBrappanabl TherdeeagistnoRBallartisd out at 25
sed. 1t is especially preferred if the |layer or fil .
to ﬁoémfw&cwmwf)@g ’alf%ﬁéevehttf'éweeatu@oaél@in%@%wcyﬂ@ﬂogsu@ﬁ%% varied
withi®rédd 19RLS 16 ﬁrffﬁ?d(%éd %%h%/ f)ﬂo?es@ ‘ﬂ{eytgﬁ‘l@eﬂaﬂlré‘ef AEANBL aiffs
10 to 85 per cent by I"g of the layer or coating
suitably abhet 20etbe0°Cnsol ubl e, pH i ndependent swelling
pol ymer, selected from quarternary anmoni um
substituted acrylic polyners, in an anount of 15 to 75

ThdStait€DExtOdenRtgie fRflets AR fildddah sGitabi®adpsiigs akedenrdpides of the
on the amount and ratio of polynmers processed in the

invgitipeanan b packagedin e¢agrerpragpmpaniedhy boackaae thseit providing
.egard to the rel ease rate, .that | he.ti to e. g,
periG it Pul B ol SRR PRE: b8 alSpdBfidoafifn {nforfflon
conti@fdicdtibis, pfreadione irug int@hthep and edayse tict@anerhalcapdiles are
excess of the anionic carboxylic ac&y

for exipplgifilled into fligh PersityrRolypiariens (FHK s, TR botites ¥ closed
e O e PP e, AL B TR PPt
are pepbinadaloaceording, 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 is 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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The second | ayer, coating or filmnormally has a
thickness of 5 to 80 nm preferably 20 to 60 nm The
wazwentsofunct i onal | ayer according to fornul at PGHEP0%053609
t he present invention takes vant age of the fact that
the tine of passage through e small intestine is
. rather constant,.said. tine is about .2 tao. 5 hours..
Fiehficob di iy petrbFAvE e BieeRute liogd rostegnd FHbimenepr the
mah@a@ReRE pldests ddordihg i BreR¥éLhUSVERioR MBS thedSelldts are filled in
trigger nechanlsn1cﬁang|ng t he physical condition of
capsiles;| ayer and finally causing the accel erated rel ease
of the active substance. Therefore the fornul ation
rel eases a nmgjor part of its drug contents in the
Figafeed is d g‘irh}]ﬂﬁﬂliuﬁtfatingmlﬁb diSsollineon RY¥Eles PR beleh fdriRilation according to
intestinal systempreferentially in the |arge
the prseritinyeation wheraim hesgeand. laxgr isha diffugipa dacgupercqoamnosgyl of
' 4 l.ati rel ease of pram pexol e
dhgﬁggﬁgﬁggﬁ%@g%@ﬁggﬂﬁf‘%@%@%?%Eﬁgd§é|t t hereof can be
accelerated in the |ower parts of the intestine, that

. i s under conditions. of higher si ol ogj cal » .
Fighie @@yﬁ?@uﬁ@ﬁﬁﬁ@%ﬁe@ ﬂﬁ%@uﬁlwpagfgé%a el ?qryf’"gﬁ@n according to
the !p?ééEﬁqﬁgedtiBn et ite! sbéorlMR S A 4 i QBRI Rt 1 nd Eudragit

irndependent release systens I n situations of shorter
RS da8 thoonnliagen bnah 4tdifsarenttpH imgdis; dxlcor di ng to a

preferred enbodi nent of the present invention a pore-

form ng conponent may be present in the second | ayer

Figlte d i langrgmradiiusieatidle th® BRIt dnpRofilks off1BelR Fmul ofiaBebrding to
conmponent may be selected fromthe group consisting of

thepagsent I8 wInGN & hoin, the second desier assaspishiped imfignred, Pelol gore- forming
| yvi-nyh o || | 1oyl L.vat.j
co bR O PRI R S UE SR

differnbyHaeddiall ose, preferably hydroxypropyl cellul ose.
The pore- form ng conponent is typically present in an
amount of about 1%t oabout 25% preferably about 2% to

Rei%ﬁﬁllétto %Q&?repy afe? § B}ef%eé QEL RN YIRS (8 %ﬁﬁ{{fgct{nrﬂné ﬁ%cess is

illustrated with reference to a flow diagram wherein the manufacture of the pellet
formulations D, E, F, G, H of 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
pellets 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 used which

represent the starting material for the subsequent coating step.
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second layer. A particular preferred pore- formng
conponent is hydroxypropyl cellul ose having a

WE2®60t1943y in the range from about 150 to abouRCT/BE2005/053609
nPa.s, preferably from 200 tg, 600 nPa.s, e.g. selected
fromthe Klucel series such as Klucel EF or LF

Her cul es, ,W I m ngton, USA) . The polyner pore-formng
ProgERGRARL AU Er PR GSTeOR B SoufP ] eads o an
For3®C§h&' el thOdnRng tia@ir%!réd%ﬂt Peu&£ with®@ drug load of 1%
reburfering characteristics of the layer or film

(1000gE) ¢ry swivichas atactingngatefialdor teifdndtional Kal-toaingeétmtnoantlker drug

loaésffglﬂé‘%f%?dﬁg i]?%?(ﬁgﬁgjeg%tatar%dsuﬂebqet rability of the |ayer

e Ve %g?‘edi ent pram pexol e or

Acddr8ing &b theipieseElBiicaNTeigurd 1 Sheligike i &lierdt hellqas agence
of a pore-form ng conponent pravides the further )
mapfoeidtesdy SPratlay@grdap agecosh spladereel Rpmipgxgle dihydrochloride

; . ) '

mofGERLEL A, R AEELIRIEAR. ooy OSLLEERR, o

(birider)aand ndt ésxcaders)duyadithvesut faan ofexicenaedaltiné edBdospekllat (core,
ormuyl ati on has the fo] |l owi ng conposition. inert

Celﬁféﬁ b S p peeors AREK zlru&ﬂéedoﬁqu_ Fecrb g e iR s ke

sus?&lsfo‘ﬂ i% ggngﬂl?%e(l\ﬁfeghkft@(@lb @bl%?fngqg cdhQertl, Hp gé’lléﬁ@é@ Rikied at
Irst layer: "pram pexole or a’salt thereof 50 to 100 %

35%yfoné ibghit inki trejedryer) Altet dryB® G pyllate hxghmarenlly pireaned shrogeh a

5 .
1.15 (r)nrrsl (r)nes/ Ei%e \é\g*leglhitn order to remove agglomerates.

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

- loss on drying,

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

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/NF)), or ethylcellulose, and excipients selected from talc, triacetin or tricthylcitrate
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 Ethanol 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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second | ayer: water-insoluble polyner(s) 50 to 99% by

wei ght excipient(s) 1 to 50 % by weight or a m xture
W@oosopiviependent enteric-coating pol ymer 10 RGI/BB095/053609

by wei ght and a pH i ndependeytly water swelling

polymer 15 to 75 % by wei ght” excipient(s) 1 to 50 % by

wei ght The .first.and cond | r r coatings,shoul d
Profess s Lo B RE (8 Pl mafe ELema SOSCAEEE £ o
AnRPAVbERC AR{LALIN FRAtah 8 kcrBénct PeBAS Grel @R iR VieB&able capsules

pram pexol e or pram pexole salt. If pellets are forned

(HEM Caxpsulgs) ongelatine dapbuleswimiyecolpbei the desiredrdosarsigangths using a
SiH t.abl e Wet extrusioni.. M craocr alline.cellulose

sui e iediho R GYShe Bl RAREIaTTHE ot Epn A3 ppigotred

fromMhé adshpfesale Fdune fon@e Fd3Pedties BERRIY sldM0sHYx tcdllcdfdldhsé Pelkets.
sui tabl e nunber of pellets with regardto

reproduci bility of filling and acceptabl e capsul e

Théhﬁﬁ agg%&ﬂﬁﬁyawhﬁﬁgchieved by addition of water only
o IoF At er contal ning binders such as povi done or

- avoedgoyrhose ol enpecapbutel oxypr opyl cel lul ose. In order to
achi eve the gesired rel ease rates, other excipients

- maghf Tled capsilssad i crocrystal line cel | ul ose, starch

_1e8b®rof CRRePERGAEED. Melt extrusion: Melt extrusion is
ea%ﬁfgve ee?%ﬁer by hydrophilic or Iipophilic conpounds

with nmelting
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, n = 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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poi nts between 40 and 120 OC. Suitable exanples are
pol yet hyl ene gl ycol 2000 - 10000, pol oxaner 188,
W@ 220818948 wax, hydrogenated castor oil, stear yPCT/EP2005/053609
al cohol, cetyl alcohol and mxtures thereof. In order
to achieve the desired rel eaSe rates, other excipients

ch as.lactose,. mcrocrystal IIqus
3. Gilan s BR TP Sel Bai T & Hier gt PRt BARaGE]active
ingfc@ichi & N6d 8 Be AfncdBSEK). bed for the pellets
consisting of inert starters with drug |ayers sprayed

onto them Sone ex0|p|ents are suitable also to
LNV e itable e nded . . .
Fiei L B S SR B e PL il Ml e URRAG g peine
dependbnt GBMNAL bBI Ve, i.0ydregemnal gdiec ﬁﬁ)ﬁx@ra @bde taneko order in vitro
m xtures thereof for |ipophilic pellets or_ carbopol

releaps erracteaisio akasidie PHorbes 8P o PHrfes aad@n agrejqratgd ﬁeé@m atpH7.5.
esterified nmethacrylic acid polyners. Suitable partly
met hyl esterified nethacrylic acid polynmers are sold
FiguredefeptientnagephRlutragng the reloske fpuclilagoft a fellepfeein@tagibh y

NN R N
Exﬂﬁﬁ?gt Fhe %fe?f&ﬁﬁpdln%n gL M"@e%@n&) nqﬁ}elt 2 akcot E‘ﬂBe vﬁﬁlsfonnulatmn b)

pre i red’ bet ween Accor |ng to
whigh ese@mipdsed et p Hfdephtulepmﬂt@tcscmleg preier abd § pH- inklepj:ndcntly

walghovefBEPabes B o R B300 G Give yiuen pore
for@hfg&i’dﬁ{ﬂbﬁeﬁr(ﬁﬂ&%ﬁEF)/arﬂ aslbléﬁlc&eﬁ &ﬁét%kl%ltﬁi@ﬁ The rél@.ﬁg chakh@eristics

capsul e shell is usually made from hydroxypr

o heoia damlyusen psbiunt ARSI AT S S——
| h
p 6 8% 25 0 o WERERPSAS PR aesTH b St B lin S A Bhosphate

buféxx i =€7.3,n0E 8. Thavalddperednt enttiehséEheias eng@@hd:r&ti§plo’&atii1gainst

pellet is built up of an inert (starter) core pellet,
the élﬁfle (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 present 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.e. an inert starter pellet
core and a first layer or coating and second layer or functional film coating 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.



10

15

20

25

30

active ingredient [ayer and an extended or sl ow

release filmcoating. In one capsule, the anount of
WEe@npesdl e or the pharmaceuti cal |l y accept abl BCBEP2005/053609

thereof contained in the peldets may preferably be

sufficient to provide a daily dose adm ni stered at one

el F R 47 PG B S L 15 oty mer
is pASBRGH @ 38R Taleihe et dutln@Silc CRIVIRIESASAGope ARG in virro release
al gi nates and di sintegrants, such as sodium starch

chagcjersliat e, sodi um car boxynet hyl cel | ul ose
(croscarnel | ose), further excipients, like glidants
and lubricants, and be conpressed into tablets. The

Ac@r@ingné fdraviBiibh ON of the fpdsbMaERvahting Cheeidcbl Thh@ doaHrieds a mixture
the extended rel ease pellet fornul ation or capsul e

of agld WiepAngN B 1qrisecqgHBS By MCh PRt PHﬁnﬂ%nen%%bamﬁgweﬁ:}hng
polgilﬁgllé glgelereglﬁg@%%éﬂe't Hﬁlvﬂcl? b Cfoigéa 1ol % ?@&:ﬁgmﬁ \Qlfro P@l&i‘sk ?E%Qctgristic at

npllcat ons or I sorders assocCl a
acidib @Hewaludh upAc pHr8, g accele¢thed pelemse nbovapke 6ty onl d moresaccelerated

al sqQ proyj t hod of nmanufacturing the extended
relqagq ahove P%"e?d fglvaﬂf'gﬁ%q @5 gﬁ“&@ﬁﬁb?f} 3 ¥ q%ﬁéwél{dlewgse&fv‘e pl1g pore-
fonmt%vdoﬂiéﬁgerﬁ @13& iR dortti@ht ?f‘feo? |k Ble fERAK chadbteRRR! %leABarRed and
soluti on or dispersion of a first coating conposition
acceloratad @inmyrask with gexeine formaquivayieoe atporaldrgping component.
acceptable salt thereof, optionally a binder and
further excipient(s) onto the inert starter pellet

Th&&oes, withel R@dr YokiheSdREaMingdo tthienSalgatt) AR ehtsF $d1ie of
of the coating conposition onto the inert starter

prapepaxete @ @riparmgrene¢atly tanecriadlq sadt thergelewindeeome mogt idependent
ranexi pnol . Ny l. .
o BATREAR 388 AURGETRERRHER 1k FRERALPRFyRThbnine
di ssol ved/ di spersed in a solvent together with the
opti gnal binder(s) and excipient(s) and sprayed onto

It iy hercfore Ppssifla fq wleqhatailor ngagle delang cowpSledEenor Datigny b Rgeds,
syrﬁﬁi@ms 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 controlling excipients applied
thereon may be decreased to a great extent compared to the use of other core materials, 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 pramipexole or a salt thereof allows to simplify the patient's administration
scheme by reducing the amount of recommended daily intakes and improves patient's
comp liance, 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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obt ai ned active ingredient pellet; (3) applying a

sol ution or dispersion of a second coating conposition
W@200605943 onal coating conposition onto the ackGWEP2005/053609

i ngredi ent pellet obtained igy step (2), preferably by

spraying the coating solution/dispersion onto the

active .i.n i ent erejn the coating
sov@iinst Srtegne b LBt dien B THELSie e vt er 2 i nsol ubl e
pol ymer or b) a m xture of a pH dependent enteric
-coating polynmer and a pH independently water
It issfuesthes mgviﬁodl g wmufaawaing pracessaivhisheppliesrie @8 Yypeantipramipexole
ean4 efL, AN I&UQS tIy dryi ng the obtai ned extended
58 SQF ?12 p FTet = extended rel ease pellet).
Cptlonally a manual screening after process step (2)
and/ or process step (3). may perfornmed in order to

The wryertondsstriied v ﬂé‘@“’ﬁ??eﬂ@‘éﬂa\%ﬂ?)éthé rFrEplss wédolodpygatigus
othé{;@?wdf?rﬁgr?@ ail Whhﬁec'oﬂl\é%gbérgﬂt B scﬁ’llle g[wfs%nl}?o\fh e [ﬁesent

Icrent vo Ity to evaporate un
specificaliidn. Glosveoér, &ﬁ@éxpiastslyqﬁnntb@ awt thg the Eﬁadﬁples)ﬁnd thSCI‘iption are
I th f f ot t
integ]?l%cg éqﬁ%lggs ep g]g;s‘??rrgu%g&pgﬁpg (ra eeégg%lpg éh sglctlng theemventlon
hydr ocar bons and esters may be used as well as
derivatives thereof, such as chlorinated hydrocarbons.
Expaplescul arly preferred are al cohol such as ethanol or
al cohol /water m xtures. The process of applying the
coating may be carried out in an apparatus normally

In He @ﬁld\xﬂng bRaay 5@%@%0@9'\@&‘[@ %ﬁ%dem)fd%xyﬁfab%?l Rgticellulose

solid pharnaceutical preparations, prefer y in"a

cappules of SEY@OB appaedatilisd wrtlheexpﬂnd@(b@éeaﬁ@:, peltyrdihe pomaletd eagsules are

1ntetn§%%g s mlnlg% %rgfssgd&lrj sh%ﬁréﬂ%%e%tﬁgﬂeﬁa (%\élevee Thg é)ramlpexole
pelltstihitine Bxoasled ¢omtdis 0.76 m@of prainthdreld dipydryii@idermeesydrate,

the tenmperature of the inlet air is suitably about 20
corfesp@dyrg to 0.524 mg of pramipexole free, anhydrous base.



The obtai ned extended rel ease pellets are filled in
sui tabl e capsul es and the capsules of the invention

we22mehs9pmackaged in a contai ner,

acconpani ed bRCHEEP2005/053609

package insert providing perég’ nent information such

as,
i nf prymati on,

for exanpl e,
Ex

precautions,

dosage and adm ni stration
contrai ndi cati ons,
ctions and adverse reactions.

dr

ug

The capsul es are

for exanple filled into H gh Density Pol yet hyl ene

(HDPE) bottl es.

The bottles are closed tightly with

Ong embogiompioldhel qagitatogrand yeinytithtatsedommgsitiah of paokpeyiotgextended

d | [ 1] '
QRS RAE

hgpiepet

ities.a

PRSI TE SE R e 1

Figure 1 is a flowdiagramillustrating process step
of a preferred enbodi nent of the manufacturing

1
TABTBces Suligie
first |@Recapsyl

ANy rasRRastion fl BrMiBFRoltherteided felease
piniwddionrD) nert starter core pellets;

Figure 2 is a flowdiagramillustrati ng process step

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

(2) of a preferred ermhaggiesent mi pefe [manufact urin
pr ocemgrafiaft’ di ng tp ¢./®mpr §s Q15 BV ¢NtFfietioher ei g{e{«ﬂ'gnce to
second layer is app|i@fs@R t|heapbiiet || ayer of the Standards
,J Ol o, Il UUI C 9 o A 1I'1 UV I aul arnrriruotltil atl Ilt’
E‘s?s'é%té step (3) of| a8%438 er|red enbodi nent of the
€O ] i L i { ccordi ng to the Pt n‘cnnf
Pramiperale-sin ethe pel | et|s aysof i || edith¥CcapsehBsiny standard
m@Fohydratc4 is a graphlillustrdting the|diggedienti on
Miprafydtdinaodellalopel | et fornmul gti on accordi ng t.g tfhe
pelétesent i nvention wherein tHe &eesond |l'aye arf”?ea Ph.Eur / NF
(cdiidi§ wsgyon | acquer cpnposed df et hyl cel cgagllet
BV OF TCRMuBd) 1N 3 difterfent pH mgdia, Figufe 5 1S
K}%ll g I ITustrating the di gsolQut30on |pMatt binger ¢f &h. Eur. / NF
( G-t ot mtat-or—pecordi-rg—e
Talc 0.495 Glidant Ph. Eur. / USP
Methacrylic Acid Copolymer, .
Type B 7.500 Func?.onal Ph.Eur. / NF
(Eudragit S 100) coating
Ammonio Methacrylate Functional
Copolymer, Type B 3.750 coatin 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. Eur. / USP
HPMC capsule, size 3 46.000 Shell Company Standard
Total 134.458 88.458




the present invention wherein the second layer is a
m xture of Eudragit S 100 and Eudragit RS 100
W@ twp/foat i on b)) in 4 different pH nedi a; andPGA/BRROGS/@3609
is a graph illustrating the 4§ ssolution profiles of a
pell et formulation according to the present invention
wherein the second layer is as defined in Figure 5,
but pore- form ng conponent is additionally present
Eﬁﬂﬂﬂkﬁhlation b) + pore- forming conponent) in 3
different pH nmedia. Referring to Figures 1 and 2 a
preferred enbodi nent of the manufacturing process is
One¢ binbsdingbed the gmlitaheraed geartvatayefdoowositiag o prantipreiaextended
t he nuf acture of the eIIet farnul ati
5 relppe TR BT fi Bl BB S s P b BLE2
show the detail ed process steps of the manufacturing
process of the active ingredient pellets (first |ayer;

TABLEA: e QYaldaitycomndquantghiog wmpesition ¢éprandpexateERshpaics

10

( secondf@muflasioptB)onal | ayer; Figure 2) and the in

process controls perfornmed. Figure 3 shows the filling

of capsules wth the per ngd peIIets The

manuf Rgkaibfy Process) seag i|DPE PEBRPds bl erence to

of pram pexol e extend&ﬂmﬁﬁlea@€<ﬁﬁﬂﬂéts and capsul@bﬁl,ndal"1S
E Fuetg A3 LAY A} Ul MILI A\ AN] =] L=="1 LINE] Jy LILEA A I._I\M:IPI \vxe )

i(l-i 0", yet there areodpd( erlences in tlhe qualitative
considingiMniitat i ve copposition in some drocess stleps
Prgnipeede-ditydpochloride | nert stdrter | §t dotiee |
m@obgénte enbodi nent nicrocrystalﬁ%ne celhmﬂmﬁﬁatpgﬁﬁgsgwsumde

(Cellzés Z%%) are used whicH represent| t ¢ost anti ng
Miggaegystaling ¢luiose supsequent |coat i ng st eppa{i?élggecs st eE
pellely - Active ingredjent pelllets’ st| ceatibng) ur / NF
(CQM¢S7@%es of fornulptions the same actlv%mhggredient
H}Vd'foxypropy‘fceilulose A e .

(Klucel EF) 0.150 Wet binder Ph. Eur. / NF
Talc 0.578 Glidant Ph. Eur. / USP
Methacrylic Acid Copolymer, .

Type B 9250 | Functonall - py pur / NF
(Eudragit S 100) &

Ammonio Methacrylate Functional

Copolymer, Type B 4.625 coatin Ph.Eur. / NF
(Eudragit RS 100) £

Triacetin 2.267 Plasticizer Ph.Eur. / USP
Ethanol (96%) 214.167* Solvent Ph.Eur.
Purified water 30.000%* Solvent Ph. Eur. / 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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(10 nmg/g) can serve as starting materi al
filmcoating. Yet also other
wa bwoatvid/e i ngredi ent pellets are suitable.

functi onal

to the present flow chart
i ngredi ent pellets are manufactured by spray-

EXof E&.aqueous sol ution of pram pexol e dihydrochl oride

drate (active ingredient),

toget her with hydroxypropyl
talc (excipient) onto the surface of mcrocrystalline
One embgqhmet pleh¢ quzéltqto@ra@d qQent{taiive C?)mp)osﬂtlnn af pentipanole extended

relesagef aéileﬁsl ace
y SUSp

Spr

for

screen (fompdadmn Ho renove aggl oner at es.

%rﬁhnggtlg%
spraying 'S conpleted
hour

rrent

8enrtmr}ven£1&1h {{0

in atray dryer.

TABLE ?rmn‘aaahtWWpé SHEH R AN OaltipN PP

control s used are:

for the
drug loads in
ARCTERING053609

igure 1 the active

ayering

unm |l ed quality,

cel lul ose (binder) and

After

dr

i

uire
t he peIIets are drled at 350C
ellets

t ectd.aon ,of

%tlon ) 0 55

ylng t he
PHAMIREEHC
The in

h({vhn

theraBLES.

R capsule
process

- active ingredient assay and -

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

l oss on drying. Pro eﬁglﬁteﬁeﬁﬁgpaf Runctional ffi

coat | Bgré@@aond coal i mg DepgBdgd OFuhbgod Yie Beference to

formul ation (D-H) cpatdpiglesysREpslONS consisting optandards

L;Iyl e aAavl U |93 ) aIILI

]%u 18180 et hacryl atp shpss yrfer (typd B USP/NF)), or
CORSIFHNE O | ul ose  andl exci pi edts selegted fromtalc
Prampipgealeidiydrodhtqridenly | citrat d anghdydr ox8R¥Dyl | comporate standard
m@whyditgse or macrogpl 6000, |are sprdyeigtodicat t he
Mmodcrystallimgeedidiosat pellets i a bott cni\]s rq% ]Il i d bed
peBéyi pent . The sol vent used iSIﬁmﬁbrd@mg $'¢he  Ph.Eur/NF
(ceeaerdded enbodi ment either |Et hanol ]%H@%ﬁt.Ihanol

0 hwager. Artar
HytRoRypropyeHulthe 0.150 | Wetbinder | Ph. Eur./NF
(Klucel EF)
Talc 0.495 Glidant Ph. Eur. / USP
Ethylcellulose 3.750 Funct%onal Ph.Eur. / NF
(N14) coating
Macrogol 6000 0.938 Plasticizer Ph.Eur. / USP
Ethanol (96%) 49.167* Solvent Ph.Eur.
Purified water 32.583* Solvent Ph. Eur. / USP
. Company

HPMC capsule, size 3 46.000 Shell Standard
Total 126.063 80.063
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the spraying is conpleted the extended or slow rel ease

pellets are dried at 400C for

12 to 48 hours in a tray

wa@izopen1594f t er drying the pellets are manual | y BCYER8%I053609
through a 1.12 nm nesh si ze

aggl oner at es.

dose strength)

creen in order to renove

The in process controls used are:

E actjve ingredient assay and - | oss on drying. Process
—X@EQMM - Capsule filling (at the example of 0.75 ny

An appropriate anmount of dried and

screened pellets are filled into vegetable capsul es
On@ Hmb@hmpts@ﬂ tbs Juaditatiyel aatl iqn@ntﬁatpsmoasvosmos iof pragripexotyi exgended

i red .dose

mleaset %eqlﬁ?

appropri ate anount
TABREYW fgﬁalititﬁvera%agﬁ

rel easepgh it
average mass o

34CE0 rtdmlgotf) Itﬁé prese%

re hs u

caps

iehor

&ormlﬁa‘;acqiéqué shq_\ﬁn in TABLE 4.

i s cal cul ated from the assay result
gt y®v RN sitbn SF ﬁyﬂnﬁﬁe)@ﬂ@ ERE8fkule

€ I n process control s used

enpty capsul es -

are: -

mass of f|IIed

Prﬁrﬁﬁf;@iol%hl@ﬂrd&[lfr@%e

L,apow C allu = I Cllgl I UI bl UDCU ca I C. F\CI CIl 1 I "y tU
Fi gur represen yr gr F%g %J atin e Reference to
rele %ﬂ"?ﬂl | es of Meet fmgft I| ngStahdards
fhe nresent inventi ncamﬂlenpl Ical’su(l‘hrt ains. an inmert
ER®ellets core, a fi rstﬁﬁqg donpri sirjg pram pexgl e
coyislin@ai] ori de nonohlydrate and bi nderl and a secgnd
nts a difffus) on llacquefiyconposed of

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

méHoylGR! | Ul ose. The| detail ed chbUsilti oo, fent he Graporate standard
. Il
ggcf'ocgysi'a?l hd JIETT e ed in f‘;%;%@vz ?ﬁ;n‘;pa;ml Pl g /N
(Chl etgr%oa)ltl on a) according to|th eqeodrrieinpeglot 1f on. Lt
(Pgligl‘yé’g)of’ylceumose 0.150 | Wetbinder | Ph. Bur./NF
Talc 0.645 Glidant Ph. Eur. / USP
?ﬁﬁ;eu‘ﬂ“@ 5.250 F‘éﬂ;ﬁ?;al 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 Company Standard
Total 128.088 82.088
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rel ease characteristics of the pellet formulation in 3

different pH nedia are shown,

WQ229b/015943 ui ce,
6.8, n =

n

bei ng i ndependent fromthe pH val ue.

3,
3 and in acetate b
.represents the nunber of units tested).

i.e.

er, pH =

4.5,

in simulated

in 0.05 M phosphat e bufP&r/EPIBF/E53609
n =
The val ue

3 (n.

ExDer t of released active ingredient is plotted
—’%&B&%t the tinme (hours). Figure 4 clearly shows that
said pellet fornulation has a rel ease characteristic

Figure 5

One @@be@mﬂ@fahg qaghativel au:nétqnattitatgvetdmmpoeﬂtieaeéplrandpftm&extended

release f?s arecor.?ih thE

aLi.on, ac
QR

acco

onp

B8

ﬁ%tfon[elﬁ)ols 3

%n TABLE 5.

glven in Exanple 2. The pell et forrrul ation has a

second | ayer

in accordance with fornul ation

TABSLEcy npdediate agd g EHBeRORPOSIHOB Of BLagHBENO

and a piprmpwdepdhdent |y wat er swel |i ng pol ymer

S

(Eudragit Sl OO Eudragit RS 100). The rel ease
characteristics of | hmgirk! gt for tion in 4
di ffe[n%[aédiéﬁﬂ nedi a pre7shgw, 8 %172 agahatien thuf Reference to
pH = 4.5, n = 3, in| OefRuid ph%pﬂaafléebuffer, pH = $t@dards
Wmm:;t —{ererf=fe , |J|| —( G, ™ —o, orrret
Fl) '_J,? kl ated gastripc 9668, |pH = 1.3, [n = 3. The val ue
| active | g edient lis pl‘nf ted
Pf%(@@ielﬁ@ﬁ'dﬂhi/@quh}ﬁéld@hour s). Filgurger cl dar WU%OW:‘C&I{;@PM@ standard
mariobydretel et fornmul atj on has d rel ease dhagesdicatilstic
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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 93.668

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

Example 6

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
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f resent
92.528 g (formulation G), corresponding to a

i nvention pr
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TABLE 7: Composition per batch of pramipexole ER capsules, formulation F and
formulation G
Ingredient Grams per batch Grams per batch

(formulation F)

(formulation G)

Active ingredient layering suspension:

Pramipexole-dihydrochloride monohydrate 10.000 10.000
Hydroxypropyl Cellulose 2.000 2.000
Talc 1.600 1.600
Purified water 400.000* 400.000*
13.600** 13.600%%*
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Acia‘mi)edﬂa'issul es. The invention fescr 10000 | | npw bel000.000
I'TTUsTrated by The Exanpl eS whi Ch TOI'Tow var I ous ot her
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EXanpl €s ITn the follow ng Exanpl es and bpdy whi
Tal%oaoue hydr oxypropyl nethylcell ul os%&?osul es of si 122’:[50
purafl@r\eatgksed fi I | ed W|th extewded rejseza,sge pel ets. Dhao2*
CUITY ICLC Lvap Dul CS aAdl © IIII.CIIU.,U I.U UC d.UIIIIIID ICd %
Ethé?%il(f)?/%) and shal | not be opened bet®r®2ise. [The 409.998
pram pexol'e pelTels n the Exanpl ezs aln P.75 Qg
pram pexale dihydraochloride monohydrate correspondiing
to 0.524 ng of pram pexole free, anhydrous
Fuﬁ)@tﬁﬁ}aEﬁﬁﬁJ@b@uﬂg :One enbodi ment of the qualitative and
Arrant oconmmoct t i An ~f hr A nAavAl A AVt A AAA
UMIILI L MLI V\a UUII’JUQI LAY AN \W A T CATTd H\al\ul A>3 AL CpTuLCsuU
ACW@I@&S@ pel l ets according to|the pt¥s@t inventi orf50.000
i D) 1s shown I n [JABLE BLE 1
ER%?%@'{gjgggﬁé\Pg%gnd guantitativelconposif ;I;/r%n of 42.528%*
Slo @I epelic 8 ext ended rel ease 480.378 492.528
Encapsulation:
Slow release pellets 480.378 492.528
Capsule shell 276.000 276.000
Total Weight 756.378 768.528
Number of capsules (actual depending on 6000 6000

assay of pellets and yield)

*  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.
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Example 9

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 90 g microcrystalline cellulose.

The mixture is extruded in a twin screw extruder with an adequate 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 sieved, the fraction of 0.8 — 1.1 mm is used

for retardation as described in the previous examples. Table 9 provides some further

examples of wet extrusion
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mcrggrystarfine celJurose |s mxegswth 1 g of
pram pexole.| Then this mixture is mxed with 90 g

m ci@erystal | ine cellulose.| The m%ure is extrud@d in
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| o Thhl o Q Ny

+HA L \. |JI v+ HSs—e P +—ES- etoT—C uv; eSS
furth exanpl es of et extf usi onf8Bl e 9: F urRdpylcellulose

exarrpl es Tor wet extrusion: Exanple 10 Pel ets
prepared by nelt extrusion with hydrophilic excipients

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 g
poloxamer 188. The mixture is extruded in a twin screw extruder at 54 °C, diameter of dye
i1s 0.7 mm using a face cut granulator to achieve pieces of about Imm. These are rounded
in a spheronizer at 400 rpm and 41°C. The pellets are sieved, the fraction of 0.8 — 1.1 mm
is 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
10a 0.5 59.5 40
10b 2 58 40
10c 0.5 69 30
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Taldx dhplusgker eRambles fdr meloeitdssorsone furt her exanpl es of
melt extrusion. Table 11: further exanples for nelt
extrusi on: Exanple 12 Extended rel ease pellets

H@RPIERo DY MWeprgxibettit B Th QUEHEIraléshodE]! BV EcRULEALIR o]
content uniflormty, 9 g mckocrystalline cellulose is

myeod Wt h o o or Nnor g

m xetl with 1] g of prani pexo]e. The¥ this njxture Os

A fal (aal lal f\l I i no f\ﬁl I III Y
L I\\l\oa\l\ll L ] U U U Ib.sl \w A | yQ AT 1T 1 IIS9.\S\4I LI AL = pwy 40
10b 2 58 40
10c¢ 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 mixture is extruded in a twin screw extruder with an
adequate 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 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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1 gjofipkagtiipexole. Then this mixture is mixed with 60 g hydrogenated castor oil and 30 g

carnauba wax. The mixture is extruded in a twin screw extruder with an adequate amount

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

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

filled into capsules. 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 | carnauba wax [g]
oil [g]
13 1 69 30
13a 5 69,5 30
13b 2 68 30
13¢ 1 59 40
13d 1 78 21
12e 1 83 16
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Exci pients suitable are e.g. lactose, mcrocrystalline
cel l ul ose, and di basic cal ci um phosphate. After
waoreloborrg4and granul ati on of the nmass, the resub@i/BRR005/053609
mass i s either cool ed down, gscreened and processed
into tablets together wth further excipients or,
Ex sEhEr!%nl zed into pellets, which can be coated in
~on, and filled into capsulesCains 1. An
extended rel ease pellet conprising an active
i ngredi ent selected from pram pexole and the
Extphdadmalceset peélatSIWemmﬂelm bdsireclsgiianglati orémel oelletivdtian

In t#uesl pz*(técseosn %%rl(l?m%ra ?n %ﬁd a(‘L&1 ir%re eenrt g\ilﬁl etleé)%enés;rlrS]sProerﬁ((t)te&] g)(/e ﬂle

additR@r & do ®heliitg pONE BEEFhiME bidters AudRbs wixdsOaE datiyaciRdefatty acid
at | east one rel ease- nodifying excipient, which_is

alcofioly, @pdiB1oje walek sqluble pplyimerh sugY 39l GRMEr TRy eppiens elycols.

Theaﬁ]qflé’iq]é f uall}r 'ﬁﬁ&’édutgltﬁ‘e &%ﬁl&%{r@nerﬁs ag. Q ﬁo@gére@ﬂéagmﬁglj i§ ﬁﬁ&eﬁed
pellet o arm1, conprisi a core"and a coa

by idue gencnated citleady fm'&)nrchllriﬁgslm minki pl;asn gr by e hpategt] aakst

i.ncorporated in the Coatin e rel eas
%@FP%P“I&%%W&% ICIQRAPETQF 1’5\‘?31”&%?6? 1\‘/‘ SF' r?g“ﬂéjgl?aé’ﬁtcaf
phdsglfaﬁéétlc’}élgt?t ﬁgltlhgna%@ %rva?]lgfaﬁon Bf {h hg%s?ﬁl@f%g@lq n% ?ﬂa@?ﬁ%lther cooled

cl ai , erein the coating conprises at
dowm asteeredf ansdslrocteagpérinta rigblets segeted Withyertheexeipienth avgsphheonized

L A S A A

conprises at | east one rel easenodi fyi ng exci pi ent,

preferably selected fromethylcel]ul ose, cellul ose
Exemplathy pdirgmipepdlad @t at e Lagwky acy pleatydglcohol | carnauba wax
pol ynmet ha¢ryl ates, and [ammoni o net hacrﬁ%@te clopol y?ﬁ]

e

6. The exfended rel ease pellet of| clai whier ei n
secand [ayer Tuptoher 74.1
14a 14 58.6 15 25
14b 0.9 79.1 15 5
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conprises at | east one water-sol ubl e excipient,
preferably sel ected from hydroxypropyl cel |l ul ose,
whysoppy opyl net hyl cel | ul ose, pol yvi nyl pyr r obGTBEP2905/053609
and pol yethyl ene glycol. 7. ,bhe extended rel ease
pell et of claim5, wherein f%e second | ayer further
conprises an enteric coatiEE.Eolyner, preferably
sel ected from nethacrylic copol ynmers type A and
B. 8. The extended release pellet of claim7, wherein
the second | ayer conprises fromabout 10 to about 85
wt.-% of the enteric coating polyner and from about 15
t ol.abd\t extendgagl relogsp pelidisomarising an getoicubgiedisnl seipstedgrom

SRR LRI Ll 0t MERSHI b
mogiltging Bxcigiehd. ul ose and a cel | ul ose derivative,

preferably mcrocrystalline cellulose. 10. An extended

re|l ease pellet formulation conprising an inert || et

Core %fiiefeﬁeg e r_&fﬁéfe ehel LBV & wve iergdigns
emBGAIPA W3t RaaX BERA By He 2 1RRABERMEL H8iFYng excipient, which is

acceptabl e salt thereof and optionally one "or nore wet

prefyiraidie sedecambiirémrthdrgroup o€ lipidenwaxes.cand water- wedobld pobymesrs.
provided on the first |layer, the second | ayer being an

exi ended rel ease, coat i prising (a) at | east one
ot o1 Tt ORREE AR PO f AR MBS AR

whérbR di &Sl dricneleRR! heliffiaY ex@pientAkincoidenanmant chdingl tro
rel ease characteristic or

4.  The extended release pellet of claim 3, wherein the active ingredient is

incorporated in the core.

5. The extended release pellet of claim 3, wherein the coating comprises at least a
first layer and a second layer surrounding the first layer, wherein the first layer comprises
the active ingredient, and wherein the second layer comprises at least one release-
modifying excipient, preferably selected from ethylcellulose, cellulose acetate,

polyvinylacetate, polyacrylates, polymethacrylates, and ammonio methacrylate copolymer.

6.  The extended release pellet of claim 5, wherein the second layer further
comprises at least one water-soluble excipient, preferably selected from
hydroxypropylcellulose, hydroxypropyl methylcellulose, polyvinylpyrrolidone and
polyethylene glycol.

7.  The extended release pellet of claim 5, wherein the second layer further
comprises an enteric coating polymer, preferably selected from methacrylic acid

copolymers type A and B.

8.  The extended release pellet of claim 7, wherein the second layer comprises
from about 10 to about 85 wt.-% of the enteric coating polymer and from about 15 to about

75 wt.-% of the water-insoluble polymer.
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(b) a mxture of a pH dependent enteric-coating
pol yner and a pH ndependently water swelling pol yner,
wa kwooeved t i ng pel l et having a close to zero OPTUEEPI0A5/053609
vitro rel ease characteristi gt acidic pH values up to
pH 6.8, an accelerated rel ease above pH 6.8 and a nor e
eI at ed H7.3., 11. exten
g B SEIPER FBRTUIE] oh a5 G A g? A pppeharide,
sucl’l‘@@ Ezﬁicﬁ‘arb@ staR@I &elﬁlﬁisl:: @hd & QEIRUIERREVE®R, preferably microcrystalline
pol ysacchari des, cellulose, a cellulose derlva ive,
celwtame.ch and/ or waxes. 12. An extended rel ease pell et
formul ati on according to claim3 or 10, wherein the
inert pellet core conprises saccharose and/or

m 1@, oy Str@lded Agedse :pblﬂiét asenul il @hahisihg
n1crocrystalllne cellulose. 13. An extended rel ease
pelle@nﬂﬁﬁhﬂ15ﬁF@ﬁausing active pellets containing

pram paxql fyd bER 2agldacp¥e M‘@fedﬁ’efnt bt cd {sgfg I%Ergg{ex&%'otra

granulatlo I nst ets epar
subst phaendcaytéralln gcc&ptablel sab therquelanéoptaradly one bd mod wet binders

extende rel ease pellet formulation according to claim
2 or TSt SXHAPIERES 3t er - i nsol ubl e pol yner is

sel eCtaes@ch{dCIE@retr ?ﬁbx@&é&“&l the @ﬁ*ét?&;’e? %z%ecﬁ/ ac#&ede r%‘sﬁﬁeﬁe ended

cel | ul oseacet-at pol yvi nyl acet’at’e yl at
der i vatleasesoatsngodonggisgpgar t er nary annnnlun1subst|tuted

copal et & EEhteRaih B STRO SPPURRaL HRGF oapsryhe
et hyl cel | wdsaRBg péﬁet }ﬁﬂlngﬁtﬁmﬂ[ﬁﬂg&ﬁkﬁaﬁ@nﬁ&f&%e characteristic or
formul ati on accord m& | ai m 10, wherein the pl

&

dependent aenixerd el-acpidepridpu] gptasic-¢ogtingpelpimehied a pH-
car boxyl i ?nd%&(n)ﬁ%ﬁtgfy R/gie}( E';%lhné) {)SITySlre?,tHlé/ re@ultlng 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.

11.  An extended release pellet formulation according to claim 3 or 10, wherein the
inert pellet core comprises polysaccharides, cellulose, a cellulose derivative, starch and/or

Waxes.

12.  Anextended release pellet formulation according to claim 3 or 10, wherein the
inert pellet core comprises saccharose and/or microcrystalline cellulose, preferably

microcrystalline cellulose.

13.  An extended release pellet formulation using active pellets containing
pramipexole prepared by wet or melt extrusion or melt granulation instead of pellets

prepared by drug substance layering onto inert pellet cores .

14. An extended release pellet formulation according to claim 2 or 10, wherein the

water-insoluble polymer is selected from the group consisting of ethylcellulose, cellulose
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partly nethyl esterified nethacrylic acid polyner,

sol ubl e above a pH value of 5.5, preferably above a pH
woAl0ee1943 7. 0. 16. An extended rel ease pel |l et PCT/EP2005/053609

fornulation according to clg,m 10, wherein the

pHindependentIy wat er smelling pol yner is a

i tuted. N | , )
ace e O R I SBEE! 5 o HoesTonsss gnmgnium
subk@uAdtylit GoBRSfer GtBlerdNy ¥Rhto mdthacriMatedpended, t%rpe B, and

rel ease "pel'l et fornulatlon according to one of t
cthplcebaelicngrostl paetiesblyosthylselbrlost6, wherein the

pH dependent enteric- coating polyner is present in an

amount of 10 to 85 % by wei ght of the coating and the

PHS. ndaependriod rdlyaseatidt femallhtiohthcbedingas clasmﬂoewﬁablﬂ the pH-
an anount of 15 to 75 % by wei ght of the coating
depmd@k@@ﬁa%aoaft@gé)&b@%& peAnipE ﬁﬁllbawl&qa%l&wmgr p@ferably a

parﬁgﬁnea 1606 é@&@ﬁh&g Skéh%gé@%ﬁib‘i‘e Mﬁre DHED {r‘aﬁﬁéjofss

Se coating according't ternative at1on
preferatdgdbdvieandt vylue oit.@i ns a pore- form ng conponent.
19. An extended rel ease pellet formulation according
to claim18, wherein the por ef or m ng conponent IS

E : (?eCtAG{je)J‘t&fEl@H 'irelﬂf‘au g étﬁ)tn' a{&goﬁfng to cJaim 1 whfrem the pH-

roxypropyl ce roxypropy thyl cel ose,

indppﬂng@mbywm Wﬁmg)pﬁdymnﬂls p(quylﬁtmyﬂyemngblyluml substltuted acrylic
r ef era el ect ed hydr.ox opyl cel I ul os f om t he
pol EFcBTe ‘3/1»‘/3@1“@6‘?‘ 4 %&'ﬂ%‘%ﬁéﬁ%&%ﬁ?ﬁoﬂeﬁe ‘ioeafbo‘“ fdjpef cent by
weile®f Mul ati on contai ning an active ingredient selected
gron1pranipexo|e and the pharnmaceutically acceptable
salts thereof prepared by wet or nelt extrusion or

nebt %@Méﬁ@%h ?ﬁﬁeaL@ ipgﬂet%)o(ﬁf.uﬁllt%}lt f‘ccgr%tﬁlget\()i Ji¥ of élte%?éjc%gmg claims
rel ease w out a

10, 15 or 16, wherein the pH-dependent enteric-coating polymer is present in an amount of
10 to 85 % by weight of the coating and the pH-independently water swelling polymer is

present in an amount of 15 to 75 % by weight of the coating.

18. Anextended release pellet formulation according to one of the preceding claims,
wherein the extended release coating according to alternative formulation b) additionally

contains a pore- forming component.

19. Anextended release pellet formulation according to claim 18, wherein the pore-
forming component is selected from the group consisting of hydroxypropylcellulose,
hydroxypropyl methylcellulose, polyvinylpyrrolidone and polyethylen glycol, preferably

selected hydroxypropylcellulose from the Klucel series.

20. An extended release pellet formulation containing an active ingredient selected
from pramipexole and the pharmaceutically acceptable salts thereof prepared by wet or
melt extrusion or melt granulation using excipients achieving extended release without a

further diffusion membrane.
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further diffusion nmenbrane.21. Method of manufacturing

the extended rel ease pellet formulation according to
w@p6/0fs9she precedi ng clains conprising the stBEBEPRA05/053609

(1) providing an inert start pell et core; (2)

appl ying a solution or dispersion of a first coating

C?@?ﬁiﬂ@h@’%ﬁmﬁ% ool B 0B Fr ndler rgpojagu pegpraing 0

an re@é'lﬂn?&ﬁﬂn@é’b%lrﬂ 1sﬁ?gcth9‘st%P§ §8) onto the inert

starter pellet core, preferably by spraying the
solutlon/dlsper5|on of the coating conposition onto
ert startey ilet core, wherein the active

(1) rper jig an’in ??tall‘;er let cores’

ptrarrexi pol e or a
pharnaceutlcally acceptable salt thereof is used as
unm | | ed naterlal dlssolved/dlspersed in a sol vent

)t cpebyirg a taleton ‘Pféilweﬁ%(éw A fighepag pE CORBOSTEGOFTEIHNGS )

praﬁlﬂ[gex%fa:r(ﬂ%%aﬂﬂﬁc%u{l&?lp Qg%)b%b% ér"aﬁttdf.ﬁérepie la Rhst gl%'ilgie? Qﬂjd optionally

sequent ryrng ai ne 've 1 ngredi
excaéniteh pnt(o&he apnlsyrtegpales obuat proferdry tly slpmymg ain: so[utﬁ)n/dlspersmn
econd coatin COHDOﬁIIIOﬂ as f Eftlona

of (g FRRILRIOBIROTHED ORI S IETL PR IChBT & PRt W gﬂ ¢ 6 fvgiipggdient
in ﬂoﬂn oF ?Pm(e%) oldP5:f ﬁ{aﬂghé’euﬁé’%gpdg@éﬁtzﬂge Eeﬁtethglgéf 1sN9ed s ur%milled

sol ut on/dlsper3|on onto t Ive 1 ngredient pelle
maighek, élssplt/etdédlsmmdng a(SOW'pmtSthﬂ:tbﬂ \mdt@leﬂsre”br(a) argl ofitioaslt

xS 951 5955 NS B LA s B ey R Sing the

dﬁmﬁgﬁﬁaﬁglﬂﬁk&ﬁﬁﬁmﬁaﬂ a pH ndependently water swelling
pol ymer, and optional excipient(s), and a sol vent and

subsequent|ly drying the obtained extended rel ease
25 B0, 9L b o BEE ST LR S5
coatihg esmpesiti@n®te tirg@tioieaddasit 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 and optionally a
pore former or b) 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 pellet; and

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

order to remove agglomerates.

22. A capsule containing the extended release pellet formulations according to one

of the preceding claims 1 to 20.

23. A capsule according to claim 22, wherein the amount of pramipexole or a
pharmaceutically acceptable salt thereof contained in the extended release pellet
formulations according to one of the preceding claims 1 to 20, which are present in the

capsule, is sufficient to provide a daily dose administered at one time.



22. A capsul e containing the extended rel ease pell et
formul ati ons according to one of the preceding clains

WA 2a06/02043 23. A capsul e according to clai m 22, PAREPWDFI053609
the anount of pram pexole orgg pharmaceutically
acceptable salt thereof contalned in the extended

ations .accordi ng.to one. of the
e IR P A e S e Op s Justeding S 1 0 20 or
mp@ﬁ@%é@o@dmg %o Siff D2 bem f&r%rﬁiaﬁ l.% Q%@l&@bé é’s‘i’tﬁﬁl for the treatment
adm ni stered at one tine et
of faokinssinadiscase aslowmefiliggtions aynesoovders &ﬁ@ogated@lmrwgiﬂcl ains 1
to 20 or a capsule according to claim?22 or 23 for
preparing a nedi cal conposition for the treatnment of
par ki nson di sease and conplications or disorders
associ ated therewith



