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Ext ended rel ease tablet fornulation containing
pram pexol e or a pharnmaceutically acceptable salt
wa b@seo42 met hod for manufacturing the sane aneCTUBR2005/053602
t hereof FIELD OF THE | NVENTI ON The present invention
Is directed to an extended rel ease tablet fornulation
cont ai ni ng pram pexole or a pharmaceutically
acceptabl e salt thereof, nethod for manufacturing the
ExftiRed HelefisttablRe fdtffula A ES Ao anlifexdlYEN PhNnaceuticall
_F’—I—kﬁ_ram PEXCI'E TS a Known oparr ne recep or agonl S
3 $a : 03 b 3 be same 5@ hereof
drugs e.g. bronncrlptlne or pergollde It is also
phar macol ogically unique in that it is a full agonist
and has receptor selectivity for the dopam ne D2
fam |y of dopani ne receptors. Pram pexole is
FIRI QF 2RI INNEN 0N o
(S)-2-Am no-4,5,6, 7-tetrahydro- 6-
(propyl am no) benzot hi azol e and has the nol ecul ar
Thd presanit mvé‘ﬂ@nli's‘ NaEctachtb @n eedraied veleavo ltgdet farmubaten @)fhtaining

211. 33. chem cal f ornul s follows: The sa
PrapgpeFIS qrsuidcally aﬁ?e@ﬁﬁb%‘esaiq Eergphy Wﬂwéﬁ%ma%famﬂng the
¢(nol ecular fornula CIOH 1A N3Cs; rel ative
- ggﬁ?%%ass 302.27). Pram pexol e di hydrochl ori de
m)nohydrate is awhite to off-white, tasteless,
crystalline powder. Melting occurs in the range of
2960C to 301 0C, with deconposition. Pram pexole is a
BACKGROUNDIORTHEMNVENEION ral centre. Pure
(S)-enantioner is obtained fromthe synthetic process
by chiral recrystallization of one of the
Praa‘ﬁé] ?églg A orgl%a gl%horﬂr%ﬁ ﬁyf}e{:%)st&saggg{]?q‘mg %é*%tﬁrag?f different from the

crg6eaqEdiet drugdhs. gl rbrsmbubptiﬂetoy pegolts. dt israam ph@rm@bdgicand unique in
solubility in buffer nmedia is generally above 10 ng/ni
thapib s Bihl agonist and has receptor selectivity for the dopamine D2 family of dopamine

receptors.

Pramipexole is designated chemically as (S)-2- Amino-4,5,6,7-tetrahydro-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
| N NH,
\/\I\IILIS%
H

The salt form commonly used is pramipexole dihydrochloride monohydrate (molecular
formula C;oH,;CLN30S; 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. Pramipexole is a chiral compound with one
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pH 2 and pH 7. 4. Pram pexol e di hydrochl ori de
nmonohydrate i s not hygroscopic, and of highly
w@20psO ok ne nature. Under milling the crystal PCT/EP2005/053602
nodi fi cati on (nonohydrat e) dges not change.
Pram pexole is very stable ih the solid state, yet in
.slutio it.ds ht se t|v Pram pexol e i di. at
chiidicaPye ey - Soapt b RaPBdodk Eim B WOPR e ek e e
rechyRtaliBAdon H0blcNREL RY@Mmelidfs GAHAS %'rﬁ’ﬁesfshe next years by
marketing authorisations in the European Union (EU),
SMAtzerIanq Canada and South Anerica as well as in
Pragu%er)ﬁo{peecg lgqfdrgcihggrt? aﬁlg o%l)J/gra Eis rﬁ#ﬁ%ﬁl{/ uglﬁar(l)%lé)%s 'W%telug)lubility
is ¥t tHane20thgat A kolabilis ﬁﬂﬁlﬂ%ﬂ che@NMP beBalBf ateivé N@mg/ml between
early parkinson's djisease or advanced parkinson's .
PH dj agd &k’ HPrapsplgtdilyilroghi aideayenpbiydraterin 8ot Iy gregsppicsand of
t
hig SRR T Ondlr e e Eebal OB, (poqopyiipts) does not
chaagce Rrapipdtote anerc @nahlleen deysolib strdy gelt i ablutivn itgs tiglal sensitive.
adm ni stration. The absolute bioavailability is
greater than 90% and t he maxi mum pl asma concentration
Praﬁﬁ BE 1Yﬂntle!31'12[fe %déa@e aRB‘ cts wy%efu%lailﬁh&fse?ﬁlstﬂE RIS 1@)7
I nt ak t not the overall extent of
follatvsd; Dmn tbcn comea@ﬁ tb@ n@it gegh bywsndrkeimgraulionsations irathd Earopean
rel V, tlent varlatl nof
Unjogy B Sl o e it T Rl P Lo Ry coBafRE: Bastern
Eubp®Nr Badirafd iARial he young to 12 hours in the elderly.
As commonly known, nodified rel ease of active
i ngredi ent(s) al | ows to sinplify the patient's
I {
Praﬁgeégxgiesﬁi g%legrlmf ﬁlﬁ%ﬁ?d E% g}{eelg(lil 91#1@ ?}IeSSf%F tht%%ld{%en? of signs and

syngombk basiger eaﬁl}dpz&kin@(ﬂﬁ aﬂssasa@v edw@caVeakiasores @iscase in
related to hi pl asma peaks. Modified rel ease

corpfpiadtion it ey opar@ﬁa%ta&@ﬁél% Hubaiaken pémegpdake of
the incorporated active ingredient or ingredients over
time and conprise fornmulations with a

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 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 formulations 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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controlled, a prolonged, a sustained, a delayed, a
sl ow or an extended rel ease, so they acconplish

W@ ss/apedt i ¢ or conveni ence objectives not of fBCEEP19Y5/053602
conventional dosage forns sugh as sol utions or
pronptly dissol ving dosage forns. A nodi fied or
extended rel ease of active ingredient(s) froma
pharmaceutical preparation may be acconplished by

A HOIBEEHEUTaYd SRR di Adive dhFe @il sy EronD8 pRETRAR LB [ir @atlon
hydrophilic matrix, being a soluble, partially solub

may pe aﬂ@mmubh@ bmhmgcnmusw geladdingrppr asplié ingceqmt&hmas

hy r§phql1ct o) Fr %em ¥ §F]l :,]ga"flr 1%1?316 §032l%ele Sh 1nso]§gfe g)v?rﬁ%rf] viscous,

or Cr st

hydrephigd p&RmeBY hélY dsgegRA b PAGECD br Vidsice fenbéﬁgleﬁleﬁ@f Befonic or
Said hydrophilic matrix swells upon contact with
cryfialiae NtgReisy by ¢@apleR éoranaﬁpm Rchydjezegdionds er vay ¢amWaals forces.

Salmg%%g{n:ﬂg n?a‘flt& ¥\‘§eﬂs ﬁ‘ﬁ{:t(\%})ﬂl glﬁ?e% %{@s &%%\Aﬁga %rotectlve

conti nuous y release
elkdyén‘fusn ovhi¢ththe uglvet ingregiehysyas (are)rsbdwigr gr,adlhnjlyecmmoousw

the gella i sso] ution of the. poly
releea%%ﬁ% %Py Qﬁgvalqnéi@ q}?é&%ﬂ?% W&gm}éao slioswrlto? the

f |
gelﬁgl ta %@ﬁuﬁ% b Y h&lyh{%r (93?131' %}jrﬁm@aﬂ%ﬁ%k &did li‘é}&is@ chanisms.

I'e conbi nat | ext ended
sust ai ned-rel ease and handling properties, mhere t he

dru one h rel.ati eI i.gh sol ubi , . in

Hopfitoh Bu v R Sy § ebishor e oy kodBighdon of
mo RS x téde@ I@pﬁi@ﬁl@ﬂkﬂsreﬂ:ﬁ&cz{ﬂdhﬁﬁdlhﬁg Rop&tieRithefeOth® AN 16 8ne

sust ai ned rel ease tabl et conposi tions of pram pexol e:

hawyg eigaelyogoplaalieys ppesthe casgof aramigerads diagdrochloride.

pharmaceutical conposition in a formof an orally
deliverable tablet conprising a water-sol uble salt of
Thqat afdl paxobde of dpEparhse describ@l igiriol ¥rt¢® pRIvidel sigtaimed release tablet
hydrophlllc pol ynmer and a starch having a tensile
congRqsiiegs R Bramgpexodtst about 0.15 kN cn®, preferably at
| east about 0.175 kN cn2, and nore preferably at | east
about 0.2 kN cn2, at a solid fraction representative
W®R0a4i@1 10ablde¢cribdhesidiscddasivase plaenaeaiticd 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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concentrated to provide a conposition with sufficient
har dness yield during a high-speed tableting
W@pWs/atioen, in particular to resist erosion duPGTEP2005/053602
application of a coating Iay;r. According to a
preferred enbodiment it is provided a pharmaceutica

L f f bI t abl
R Ry & Cp PR e Ry sl FLREME BBt Rt mponent
in HOHAINEbLERUL N0BRo aFRNAH%OEy REIRHE 0fAhd &Ryl UIse-Pased Ncc(gmponent.

or 4.5 ng, dispersed in a rmatrix conprisSing (a)
type 2208 in an annunt of about 35%to about SOWbby

Fur, en%gre 2&9 Eﬁ&/pg@ 1389({3# %r? org 1§) fhglgvs aef)tl atzrr%gce%%w?r(lc'ﬁ%mposition
Corﬁﬁ[’?snﬂg a thefe@buttbafly agbdthR aafouls & prhﬂﬁlp%ﬁoléfw dpha@iacaiuutly
45% t o about 65% by weight of the tablet; said core

accpipplg saly Bisteohandin lgask Aeg B@é@a?wtlﬁalbvoaéicpmjblﬁ §agipient, said
Corﬁlﬁggﬁfohte%h%ﬁg%bd? %S@O@e 0? %ul;l VZl‘/g %fleatsggﬁ f% ‘?H 1‘61?11: %R%rage no

coatlng conprising an et Gsex
motrathend ity dpfeaifitiee pramiysixele-is issdledolghio Gnipomesfter prademont of the

Corglm%wgiogiggﬁ%{agggg ! orl?gg/{? Eg,‘;;to ggq? Qﬁtandlfz r\]ing)rgnq%é%le glf)sorptlon
progﬁehﬁ(’)!llS@ é%lﬁﬁ@d&%s(ﬁg aﬁﬁiﬂﬂ%ﬁf&h to Ege{l&@%[{}? f§maQyherein the time

004/ 010999 di scl oses an oral I verab
to rpédirameaud 208@ algonposiis gl@mter;thap rabsutrigl(mrs and/or the time to reach a

t he utically effective anD ram pexole or a.
melyh 6l RRE SR’y Erale ampalebiurs RS, B keof b it appears
thaOiH fORAGINBRG RV dxiécie® BE add ®118d @él@ds@ ?ﬁroﬁlé dégloned for a once

conposi tion exhibiting at |east one of an in vitro

dailyeapelepsioprvetuld Bicoibe abayeapquiiearcagdonwhivh ra@enﬁahtea@mﬁ how to
adjﬁggcq{ H&gle%%{;{gsg?ggol e is dissolved within 2 hours

ter acenen the conposition in a standard
dlssolution test; and (b) an in vivo prani pexol e
absorption proflle foll owi ng single dose ora

It ighebied oof Hici Rsﬁseflbmﬁ%rawpﬁy PEaidera ¢ngHed ihease faglet pamposition of
prag%%%ofe%r ARG R ORANY A ce%%ea&ﬁ%a%bﬂﬁa i3 sSitBH foF 2%%;3&@

rsan or“thetine tore a nean O
orabaBoinptraton. lisis grfelamferobjebam Iﬁbmdd‘, a4abﬂm ubmpohbwemﬁnprlsilmg

ractjcal use, it ears $ﬁg ig%nu at.ion hav
PTAGHPERCeH 4 aH?aCEB‘ﬁ‘E 13 TB? FiREOydes *{;ﬂ% ‘1“ r
thefapOitfc&etfect and will allow patients to treat their symptoms with a single daily dose,
which makes it possible to adjust the release profile of the active ingredient according to a
selected release profile dependent or independent from the pH values. Furthermore a

method of manufacturing the tablet formulation shall be provided.

DESCRIPTION OF THE INVENTION

Surprisingly, it has been found that pramipexole or a pharmaceutically acceptable salt
thereof may be used in formulations as once daily extended (or slow) release tablets and
two alternative formulation principles allow different release rate types dependent or

independent from the pH value.
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daily application would neet the above requirenents
for which a general teaching how to adjust such a
WEewHnisw4i s missing. It is an object of the prBSERP2005/053602
invention to provide a contrplled rel ease tabl et
conposi tion of pram pexole or a pharnaceutically
P PSS P PRt O SR rppenae o
phaph@witidellyeactepilbit salt Gidfe0Sin tal nidiri:C @iikia g Bidedt GFividx Sl polymer
a phar eutically acceptable salt thereof that
mh%?@vﬂﬁggﬁ m’évgug%ng t herapeutic effect and will allow
patients to treat their synptons with a single daily
Prefobly, thaninvaliomekas to 4n posdedileleade vabded farmmtilatidng whetie slgenatrix
rofil the active ingredjent according.to :
conflsil Bt BleBSsEF pb RS BREbA TSRl Lo ape v o
least i ¢f khevanlease swo palyrhdreismorsodc peylmad of nmanuf act uri ng
the tablet formulation shall be provided. DESCRI PTION
Als re}_éﬁ%dli %M]!lagalré? sPlabrt fa%l}fat'o twﬂ%?e%n &gﬁ 1§19 3| Eljlg"gelected
P
pram pexole or a p ar maceut | cal y acceptable saft
from lthergza ofaptidnellyugesdlinkad faylmacdtpoynsrsagetbmegicaeid pylymers,
. e r rel ease tablets and two alternative
dgﬁ%%hu é%ﬁ%gwﬁéﬁﬁ%g% %% allow different release rate
types dependent or independent fromthe pH val ue. The
Alsp peetaret] iy ameatanded melpast ablesfornpubiion exhiceanidd aniehie pelgmer is an

op o KU BT QA BIRLL, B GRP: AFHL 6 AF offiomay crossinked
acrylio ppidipglymgr iathd maiEx isdeen et 25sweld Praboubdd yinde, apd preferably from
Qe iR byt ' [
o B R SR A R EGR SRR Yo T PRIV,
wherein the matrix conprises at |east two water
Alsg wesiqricA ¢ aokipndse sclepshiaplet leamubsioagelicsnin #ilsaging phihe W, least two
pol s WRELR Ay de8@3 bolORE: Rifer il Pfétgelht?rﬁz%(i sk, pol ymer s
I's an anionic polyner. Also preferred i s an extended

rel ease tablet fornulation, wherein the anionic
Alsg @{e@ﬁ@fl i§ ap extended peepse tablet formuhtion, wherein the substantially neutral polymer

is selected from hydroxypropylcellulose and hydroxypropylmethylcellulose.

Particularly preferred is an extended release tablet formuhtion , wherein the substantially neutral
polymer is hydroxypropyl methylcellulose, and wherein the content of hydroxypropyl
methylcellulose in the matrix is from about 10 wt.-% to about 75 wt.-% and preferably from about

25 wt.-% to about 65 wt.-%.

Particularly preferred is an extended release tablet formultion, wherein the matrix comprises

about:
(a) pramipexole or a salt thereof 0.05 to 5 wt.-%
(b) anionic water swelling polymer(s) 0.25 to 25 wt.-%
(¢) neutral water swelling polymer(s) 10 to 75 wt.-%
(d) further excipients ad 100 wt.-%

Particularly preferred is an extended release tablet formulation consisting of
Pramipexole-dihydrochloride monohydrate, Hypromellose 2208, Corn starch, Carbomer

941, Colloidal silicon dioxide and Magnesium stearate.
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fromthe group of optionally crosslinked acrylic acid

pol yners, nethacrylic acid polyners, alginates, and
we2abopwrt hyl cel | ul ose. Al so preferred i s an BXI/EPRISF053602

rel ease tablet fornulation, éherein t he anionic

pol ynmer is an optionally crosslinked acrylic acid

pol ynmer, and wherein the content of the optionally

crosslinked acrylic acid polynmer in the matrix is from

A (RbeHEd BmBSdiMent 36 e op?&@ﬂtt indéntivh reldfes 8sh BXi@faed albake tablet
fromabout 0.5 wt.-%to about 15 wt.-% and preferably

fonmnkaﬁmab@npﬁﬂing\pran%@mlea@mhamawu@%y Wwrematde efletheredl in a
ma{nsx an %xt ended rel ease tablet formul ati on, wherein at
SUROE®of the at | east two polynmers is a

sulpt andtilabl ohe MRl stlel Q! polBherth@thdn@Beelatinized starch and
pregel ati ni zed starch. Also preferred_is an_extended

r el easeORUABILBE XHNSRIS ARG BAULLRR E&L RTQREng atpbt mdepeardest in vitro

tral
E;gr giyrggg%ﬁﬁalcieﬁf%cglgqﬁé gﬁgé 3M pH11t07.5, or

hy@y oxyqp lcapydnestdigt sselling asenic ﬁalymler:aﬂdafm tgonpwlﬂ;eémpnemis the
is an extujnded {el ease table

t i o
t he subStaHRg QP o PHRAUHP&R Ph eyﬁ%fi:ﬂn‘[ © q@{%gqrggg, with a faster
et hyl agleh &%ﬁcteﬁgﬁjc Mﬁ‘é f‘a'n (v BPﬁHQﬁetj ANE el aoglower and further on

hydr oxypropyl nethyl cel |l ul oSe | matrix 1s from
about IgH-mdepéndent mivase chatcristidsnathd ramge flreomapHyt. § roohd.
about 25 wt.-%to about 65 w.-% Particularly
preferred is an extended rel ease tablet fornulation,

ModtygeREdb]y 1he prdabiit iXveHBIOR 188 tdAMirix dfale PrtaiticRe¥IeAR titilet
a salt thereof 0.05 to 5 w.-% (b) anionic water

formylapipp ﬁ@mpmlygr@trle@)t ope water @wglﬂangvpoly%e( ethen@gn peagelatinieed

staré refoP® )péj‘) é[gﬁ aésec’l\l/\ilé‘ggfte%uﬁ 0§1/3¢r)1 r\JatPee} welshng r%lmomc

p1 en err e
polﬁmélemﬂl&ﬁ)umddgra@@mﬁbé, alic fe@tﬁltﬁﬂé aiblem préxadisg g pHa@pehdent release

characteristic with a faster release characteristic in the range of pH < 4.5, and a slower and

further on pH-independent release characteristic in the range from pH 4.5 to 7.,

The extended release formulations according to the present invention intended for oral
administration allow to select and estimate which in vitro release characteristic and timing
of a formulation is most suitable to achieve the desired in vivo plasma profiles preferably
with a once daily application. Therefore, a formulation principle with several variants has
been developed for a single unit matrix tablet, i.e. formulations having different release
rate types are provided and a different pH dependency is available. These alternative
formulations are beneficial to patients as the extended release drug delivery will allow
patients to treat their symptoms with a single daily dose, thereby increasing patient

convenience and compliance.

The term "in vitro release characteristic” as used hereinbefore or hereinafter is directed to a
release characteristic as obtained in a kind of normally used liquid medium for in vitro

experiments wherein the release of active ingredient from the extended release formulation
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Pram pexol e- di hydrochl ori de nonohydrate, Hypronell ose

2208, Corn starch, Carbomer 941, Colloidal silicon
walzwxote4and Magnesi um stearate. A preferred enbOUEPINE/053602

of the present invention relates to an extended

rel ease tabl et fornulation c nprising pram pexol e or a

h Ut I I t . t.ri
ol R L S50 BB e b
sim@RQY bddyatuidy, aed ﬁltlbd%&% 18 R SRrasleQRb] Anas.! y

exci pi ents, the resulting tablet providing a pH
i ndependent in V|tro release characteristic in the

In tIIle e f rf(l?hm nlig)rg%eng 1n581Pt10n the (Efr:%b en%nalrfc:’lea Em‘ﬁ@%ﬁ understood in

ng a ymer x0|m
Coritﬂa& tb QA tibieOtitd RPasd, Ry RViveli iﬂgged?en@ I gld@tﬂﬁls}d&ﬁﬁmﬁ@sl%aﬁlﬁbrated
characteristic with a faster release characteristic in

ovezf rﬁl@nes STBRIIreEs sy o faster oftgpendedt eingpenshdent diorhie pbhvalue. In
I
o PSR LS SRR L I8 7008 o
actllvl ‘g@'ﬂédl?ﬁ mnﬁ}eata@y tfteraritedosing aad tl’ltaln chechiotranidech lkivaaseduction
. a or mu elp (0] r1sin at east _one water .
i QARRFq Foy e %IIOW IIIQ%PW:S‘HH %9 e FloASe 1§IGEF$€‘ngeable with
slo'I'sIr taLaR! sYov@oI’@It&Ideﬁ%I:zIs’eP&eﬁ% &ﬁﬁrhﬁ)IuL ﬁevﬂm‘éll{)fgnged action,

olymer, a water swelling an|o ic poly
sust:apteldodaaseyoremoﬂiﬁb@ rdlease tdosaged s S mdosagbicem thatalowdis mgeduction

in ol R ERE Rt R ogR e S ey o
perfrRUBEe ANYnipdfddngih® Prdibhicd AL BERERIN nal @(Isﬁgéﬁ)rm _lge .g.asa

characteristic in the range from pH 4. .

soletionen @admmedeis drupgelending. comeenterd sdiit goaage qufél)pr esent
invention intended for oral adm nistration allowto
select and estimate which in vitro rel ease

A relbacatinacics §ticcwhiohl id p Fiifdepoideat fndidaiek aidt i deRas®daracteristic is
suitable to achieve the desired in vivo plasma

virtgalh the same iredidlesgnt pHin¢dia.a once daily application
Therefore, a formulation principle with several
vari ants has

According to the teaching of the present invention, extended release tablet formulations are

provided with different in vitro release profiles.

The extended release tablets of the present invention are believed to apply a swelling and
partly eroding polymer matrix. Based on the assumed mechanisms, the release profile may
roughly follow a square root of time to exponential in vifro release characteristic.
Depending on the particular embodiment formulation a) is widely independent from the pH
value in the range from pH 1 to 7.5, and formulation b) is faster in simulated gastric juice
having a pH < 4.5 but are independent from the pH value in the range from 4.5t0 7.5. A
faster release in simulated gastric juice versus slower release in the intestinal fluid can be
advantageous in cases where a loading dose effect from the dosage form is desired,
whereas a widely pH independent release profile can be advantageous to reduce the risk of

dose dumping and food effects.
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been devel oped for a single unit matrix tablet, i.e.

formul ati ons having different release rate types are
wpewehted2 and a di fferent pH dependency is avaRCEBP2905/053602

These alternative formul ati ogs are beneficial to

patients as the extended rel®Base drug delivery wll

al | ow ients treat .their t e With a
Ay BB e o RovcaliiyMHGR A ik kO BESbEr g
for@QXRbh YMERin (hEendi@X BdmpMscY kild @niRkRBE Qs GhcAgdREd Shd& a) and
as used hereinbefore or hereinafter is directed to a

undee [‘wavelagémb A cis enderstoed ae tgietdiomadation whdeeinghematrix comprises

mfor in vitro experinents
thev\ﬁmP%Sl%lgI%%S a%Peff gg ne% 've ingredient fromthe
extended rel ease fornulatloncan occur, i.e. for

anple inin vitro dissolution nedia, but_ also in
Thfb‘datyr Wl RS PRIV MST A tha PESCTH GRNENFIPR TePsesehtsak leps one hydrophilic

Wat??g&r/réelﬁ%# 3@%{11@1‘ &Hl%tlglaﬁé s éx@én%%& hﬂ@zls% Hamxd @hlch@lc?tvgﬁ releases the

e present rnvention t erm"exte
pramgpoaakeerstaaull ds oeivd n'm@edabmo‘ﬂhe polgant svedls upon aontact with aqueous
active in [

di ate rel ease, redient is adua
ﬂméggﬂ? WO ddmipisiabieh af@ ing, ga Ylﬁcr?élg M?%geggl a&ﬂergellé%ef The
vis the ferabl nt VisCosity
RRY BF g;%gmq?% b 'rggg‘eg?fb%% {0 QB dobntS @@éﬂe Vil

parti cul fernrin ates t at the fornu I on
of d¥fesiynatusselutas et 2€.)f ul | dose of the active

ingredient inmedi ately after oral dosing and that the

formul ation allows a reduction in dosage frequency,

ExdrplbPud fugh O nidef rdi witeswePlingetbsaaidlyr RuBASHlymers or water
i nterchangeable with sl ow release. A slow or extended

SWﬁbm&aeeﬂc@Qb@K%WnonynDusly mnth prol onged acti on,
staln gﬁeas releaeet dosagﬁ forn1 S

gns g’& CI' fS\g 11’1% ﬁel%stanltlr"l OX/\ECU&I‘ B%lellnlte{son }he Ia‘ SC 1nvent10n

cmﬁmﬁﬂyency or a significant increase in patient
| iance or therapeutic performance as conpared to

alkflﬁgﬁ)ulwésseﬁh 8l reghycdlbrseniydsorataliydrstglesesofanexample. as
hy(ﬂoﬁérﬁXIgﬂg Jse! ?&dé%%ﬁiﬁeﬁyﬁgy %yﬁ%x?g@ggﬂellulose and

hycme;maqﬂ@ﬂhukise dlydtn)@hllky}salbﬁeelhﬂmee,rsddnas ihpdtioepdted t hat

el ease characterjstic i
methyfceflulose and hydroxypropyi methylceﬁulose carboxyalkylcellulose esters; other

natural, semi-synthetic, or synthetic di-, oligo- and polysaccharides such as
galactomannans, tragacanth, agar, guar gum, and polyfructans; 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, preferably cellulose ether derivatives such as hydroxypropyl
methylcellulose and hydroxypropyl cellulose, most preferred hydroxypropyl

methylcellulose.

The term “water swelling anionic polymer” of the present invention comprises acrylic acid
polymerisate, methacrylic acid copolymers, alginates, carrageenans, acacia, xanthan gum,
chitin derivates such as chitosan, carmellose sodium, carmellose calcium, preferably

acrylic acid polymerisate.
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virtually the same in different pH nedia. According to
the teaching of the present invention, extended

WO 2l0e/at®42 abl et fornul ati ons are provi ded w t hPCT/EP2005/053602
different in vitro release p oflles The ext ended
rel ease tablets of the prese i nvention are believed
to apply a swelling and partly erodi ng pol ynmer matri x.
Based on the assuned nmechani snms, the rel ease profile

Diffe¥ntviee8lyye rﬁ&ﬁs'di"ﬂy@ro‘iﬂﬁbi@f)ﬁ deﬁ@lfos@flnd hyiotyProp meth lcellulose
exponent | AI°in vitio rel ease characteristic. B’)e

ng
are gaminteeci pliy a\radalblar Hydrboytirops mdtiaylealludise sHPMO); mefwabm 1}8€d in

the tp?eds%ﬁgrq\q S nugn ﬁ%s av scqsug Igrabc%ralljrggniaggfrt? he bloﬁtn%%%ﬁnﬂ? 8@0 about

10(0@%E hPg.s j ibipa@ichRY Fahging MRt sbéut A, OD)Othd etol dwammPa s and
fromthe pH value in the ran e from4.5 to

moft4g @élftwkﬂ@r dYeosity géﬁidmfalb%r PPes fahost J/%PQQJ@P& s (apparent
Vlsc?‘d&ggﬁf a Q@l ﬁﬁl%gué J(thﬁ‘)?l a't 2% arélah%%ﬂoﬁfeﬁoéé%ﬁ?){ 2206 DOW

tageous I n cases ng dose e rom
Antweep, a3 gige) fIIPVIC typel 2208 @thfaithEY-24% tey wéiglel ryetb(biy and 4-12% by
dependent rel ease profile can be advantageous to
Welﬂgﬂ%@éo’fwg’ﬂ‘ﬁxg RUBYL8Se dunpi ng and f ood
effects. According to the present invention under
"formulation a)" is understood the tablet fornulation
HydosymiopyltdeBulost hivingompedsge dighiee thao ipgdi mPam(aaparent ViSCOSity of

bove- def j ned .a nd .under . "f or b)" |
o 1§ ndraroshioRel 28D af Bl Bikbieuli B oR VB HhlipoSe having a
v1s€d§ﬁ§9 il 8 SarddRGrdn® ARAS 1500 AdupiPOanPAE PrérefbyNEah 4800 to 6500
wat er swel ling pol yner of the present invention

mPﬁé}ﬁ?%S’dﬁ‘t@lSéﬁluU@ te.priae Kjupebsstics pechws tdnces We (Herggles,
pol yner stituting the extended rel ease matri x which

Wlfs) 8%&“’ TTJg‘%ig‘ases the pram pexole or its salt as active
i ngredient. The polyner swells upon contact with
aqueous. fluid follow ng adm nistration, resulting in

Wl@liogkzwhmg d¢ e brwdeysibeqragiliers dra Belisapd eyt tige main mechanisms
by %@ﬁ %gdtpﬁ ﬁg&ﬁe big sﬁ%é( f RS r%feg?édyfr&ﬂ 0953 ph 0 Ml O

S (appar e VI sC
dissolution, erosion and dlffusmn Pramipexole or its salt will be released by the

dissolution mechanism when it is homogeneously dispersed in a matrix network of a
soluble polymer. The network will gradually dissolve in the gastrointestinal tract, thereby
gradually releasing its load. The matrix polymer can also gradually be eroded from the
matrix surface, likewise releasing pramipexole or its salt in time. When pramipexole is
processed in a matrix made up of an insoluble polymer, it will be released by diffusion: the
gastro-intestinal fluids penetrate the insoluble, sponge- like matrix and diffuse back out

loaded with drug.

Therefore, the water swelling polymers constituting the matrix, particularly in a matrix
according to formulation a), mainly provide for the controlled pharmacokinetic release
profile of the preparation. Depending on the amount of water swelling polymer(s)
processed in the preparation, the release profile can be tuned, i.e. larger amounts of
swelling polymer lead to a more pronounced sustained release effect and vice versa.

Preferably, the amount of water swelling polymer in the present formulation ranges from
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of a 2% aqueous solution at 200C). Exanples of such

pol yners are water swelling substantially neutra
wWelogaevs2 or water swel ling anionic polymers. PACEEPWIF53602

"water swelling substantialuilneutral pol yners" of the

present invention conprises kyl cel I ul oses, such as,

roxyal kyl cel | ul oses, for exanple,
d“ﬂ?h?%%@ﬁﬂ ﬂ%ﬁi@PWﬂ%% hydr oxyet hyl cel | ul ose,
hydroxypropylcellulose and hydr oxybutyl cel | ul ose;

hydroxyal kyl al kyl cel | ul oses, such as, hydroxyet hyl
In adétttwll, vbth uing e Calmbmhy@tr obgyadyoery thereatioydfseid polyosers also

1nﬂ(1:1§rr1 < ear f(eXse pro%ﬂ % ergt earlt%n tcho%rlbma%t uro%ldifférgrw polymers
yhthet'i'c, Bynthet iR,

offcﬁ@ lthé%ﬁﬁﬁihﬂﬂty Qﬁ@rﬁﬁﬁﬁig @sff@érht&ﬁécﬁﬂiﬂﬁkﬁélﬁﬁ whidhaga@gkble is released
m and_ pol yfructans; acryl ate

froggg%rrv gfpe@rybﬁpﬁyqnaﬁae&rws .cOpBPNASi thy Plympenkingbigacicase
pro‘ﬁ?eﬁggé é‘?fegax‘aﬁo Qt:oxké ygi&]naﬁ%{ “ﬂreﬂ %sqﬁ'}; bHle ¥t Bt RGEF &b&iing
polp@ksy innpyartyul ardlyd b propplodeyialoksy hehRy drstypespys uadthydeellulose, the
weltBibienties S pSenyiand BeirBO R SROpyD biiandsai een 25 t dou
629@r ﬁE %e%‘l %eﬂ:l@ﬁtla @d?%ﬂﬁfog?%éﬁ‘ﬁ%sblé?&eﬁli% af;i;%s between 0% and

dr ox yl'cel | and hydr oxypro
Mmeﬂ&%lose nost preferred hydr oxypr opyl

eI BI IR g pCREC KUB PO CORET GG LerR oy ccllulose
ancﬂ@d@o@?kdﬁ?ﬁﬁeﬁ@l&llul@% BRefIy £c@fhifled QRO YIRES mechanisms. Due

g carrageenans acaci a, Xxant han gum chitin

to the highert sdubslify ot éiydr@rrmr@mdrmetbﬂﬁﬁbmS@§em@wd orith hydroxypropyl
Cellbloqsgﬁee fa S%FP %Bl? Igrf%gi;% %[ agaléll teir/od&?/flroglé gh%crlpa 1x, whereas the latter
wilhindfeaxy iy ©§pohnge ikl lmha@ﬁ)ef(ﬁtmdr Rycdsiax yir @pyt ingredient mainly by

met hyl cel | ul ose
diffusion.

The extended release tablet formulation according to formulation a) is pH-independent.
Therefore, the disadvantage that food related dose-dumping 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 with the
region of the tract, but also with the intake of food, an extended release formulation
preferably also has to provide an extended release profile and in particular has to avoid

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

According to the present invention the oral extended release formulation a) retains its
pharmacokinetic release profile along its way through the gastro-intestinal tract so as to
avoid undesirable fluctuations in drug plasma concentrations or complete dose-dumping, in

particular avoids dose-dumping in different regions of the gastro-intestinal tract.
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are comrercially avail abl e. Hydroxypropyl
nmet hyl cel  ul ose (HPMC) preferably used in the present
WO eopentioen has a viscosity grade rangi ng from BUEHEPR2005/053602
3,500 nPa.s to about 100, 00q1wPa s, in particular
rangi ng from about 4,000 nPa.s to about 20, 000 nPa. s

e BTl B AR BRSPS W o o
| X
the Zeggntggf%glgggﬂ%% (%E'to%éél}yg(fo glf%rr%%rg Cp%lbﬁtrsolr@ h&%ﬁceutlcally

accclainblaufmnlrlzgxngéﬂgem;i e dghitto mmylean@ﬁacllz%d@mmwﬂtty,

apqg%r%ﬁcﬁegf}/nglrt%ﬁg X% tshl(séu bSt Iatt ue:lh%eﬁ % %B raf&,gr% (% :l%nsgr 1% example

diluen&CRgilleys, gfld@td%@wﬁg&ﬁtssﬂaﬂﬁlh@ﬁg &tenBOMEG cdkSng agents,
preferred, particul ar hydroxypropyl cell ul ose
lubFgits §laxors ds)/@é §n<i prep@vathes rAngeC v e oaBbRKCIPIgYHkRQyn in the art
cmﬂg Wknﬁgﬁg a.s, preferably from 4000 to 6500 nPa.s
A)aqueous solutlons) e.g. the Klucel series such as
KIuceI M (Hercules, WI mngton, USA). Wthout w shing

t Q. be bound_b eor re beljeved to, exi st
The ﬁp"één%?%s%eééﬁ‘ath ukaif}aiﬁ’FSc ?Orrﬁxalﬁlpkemr%%ol@dgsesam particular
lacﬁgzefn%%hﬁ?ﬂe R hhebe El‘ﬁ’zﬁ%sé rrﬁ{ﬂn?tohéﬁqrsgﬂﬁfdl'lﬁff@ﬁhf gfﬁdes of lactose

I ssol ut’i on,” erosion and fusion. Prani pexol e or
cang®l usedhi Prie type pelactaseprelpyatihesediis sl preseonhinventhvans imtose

oS SR RS, PR e LB,

lact@béﬁ@hédfydkdﬂe bh@e 9ARIHOL N1 §DM VAV e dheRCthe NIRERRYS), can also

g;a ual I'y releasing its load. The matrix polymer can
pre fé@y b aghdallhy n@tétl@rr bBEtdefaroin tDi@Ch@ompls@S@Qn aeiese”. The number

Wi se rel as exo is sal t ti.ne.. .
11 Wa rﬁ er?ngﬁ]ng I BB 1'11138% X ol%l case 0 rga\{v‘ater sol bgeé a%}bve ol{,lgredlent,
likeathe ioAs Aédetib&l iﬁthyé Iﬁiixfentlbﬁ bk IprdferabBl veaseidsdivble fillers, such as
di ffusion: the gastro- intestinal fluids penetrate the

starich apdl siBTca de@ﬁ%&ﬁ@@heu ihR PYegelalinizeth larsns ¢ g seheaich grptato starch,

rice starch or wheat starch, microcrystalline cellulose, dibasic calcium phosphate dihydrate
and anhydrous dibasic calcium phosphate, preferably corn starch, can be used in addition
or instead of the water soluble fillers. The total weight percentage of filler ranges between

about 5% and about 75% by weight.

A glidant can be used to improve powder flow properties prior to and during tableting and
to reduce caking. Suitable glidants include colloidal silicon dioxide, magnesium trisilicate,
powdered cellulose, talc, tribasic calcium phosphate and the like. Colloidal silicon dioxide
is preferably included as a glidant in an amount up to about 2%, preferably about 0.2% to
about 0.8%, by weight of the tablet.

A lubricant can be used to enhance release of a tablet from apparatus on which it is formed,
for example by preventing adherence to the face of an upper punch ("picking") or lower
punch ("sticking"). Suitable lubricants include magnesium stearate, calcium stearate,
canola oil, glyceryl palmitostearate, hydrogenated vegetable oil, magnesium oxide, mineral

oil, poloxamer, polyethylene glycol, polyvinyl alcohol, sodium benzoate, sodium lauryl
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| oaded with drug. Therefore, the water swelling

pol ynmers constituting the matrix, particularly in a
woreosxs9sccording to fornmul ation a), mainly previ/ER2003053602

the controlled pharnacokineHic rel ease profile of the

preparati on. Dependi ng on t Hé& ampunt of wat er swel l'i ng

I r(s raocessed in.the preparation, .the rel ease
sulfifeo bRt Sl PR SRR st e B A s Tied VST g searate
anddQé YiREMn lbad @r_nb@diﬁleﬁl? hehgREPIH UReAE 8 usl@Rlcnad anehrRad6in an
effect and vice versa. Preferably, the anount of water

ameun lof kit PdI% treaboun 1.6 e ppfersllmtabair(hdflo ae mloent lén e gveight of the
tablfe[omabout 10 to about 80% by weight. In addition, when
using a conbination of polyners, the ratio of said
pol ymers al so influences the rel ease profile of the
preparation. A conbination of different polyners )
Ameng ghesontioaalfegaylpiing agentsithat dwihesinay bei gopwprised in the matrix
[ ' ] e S 1 :
For e R O TP A B BV Ol
acapiaagdimin kedvaield detiedtpas . ubfinit acidf sddhen prépdciain Dginate;
i1 1. For exanple, en ing one or mpre water
cel&%p,| Rrﬁfgr@& 91:1?%9%@3@ ng, 5(%1?1}1%9%} (‘aqlluHVE I‘%&Wﬁ%)‘?l g. ethylcellulose,
hyTEIRY]SE SldviteQsiBul indi
hycg\g%)J %ﬁ&llﬁ%e,%f%?%%%ﬁét })g?% R (Jls& v I Efu Hlﬂeor wet binding

ht" “per cent r ox pyl nmet hyl cel | ul"ose
andgrefdatalgl propamese snd agmdRGents sathoasttalg 20 ndgnesiainghaarate.
per cent age of hydroxypropyl cellul ose preferably
ranges between 0% and about 16% Rel ease of

Acrdith RS ¥ Plferdd @ntilitherdt b iR redch PivantMRALthé faBBNs@AhO EXBnded
hydr oxypr opyl cel |l ul ose and "hydr oxypr opyl

relagpg Whlet Birmylagion ob elbernativgye) gompritismes gsssatialbfconsise b e
hani he high | ubi i foo. .
hy r())/)gﬁpg(;riiyg %ﬁ%%ﬁg{oﬁ@fsg% TISIUI%' g(gemSlgor%,aa:,nglcfu%h%ﬁxmplents. The amount
of Ixas:apxpyDpgihyellhluscois @refédaplyfin tetanyd frbmgroaddabi, particularly
di ssalve and erode fromthe matri x, whereas the latter

pre{gred frﬁa@} &5 BgS ‘7a§n(§t gr@&ﬁ@éfrqrq Re tqéi.% iby weaghteFhe amount of further
excﬁ[ﬁétﬁ@ﬁ' ﬂ?&efalafy @Ghd “hgé RERESH &M %[Bﬂa%é{ﬂ%m& preferred from 75 to 35%,

most preferred from 65 to 45% by weight.

The expression “consisting essentially” is understood in the sense that it does not in
principle exclude the presence, in addition to the mandatory components mentioned, of
other components, the presence of which does not affect the essential nature of the

formulation.

In some embodiments of the present invention it is provided a pH-dependent release
profile, the release of pramipexole or its salt from the tablet and subsequent the absorption
into the blood stream can vary during the passage of the dosage form along the gastro-
intestinal tract. Thus, formulation b) provides a pH-dependent release characteristic
wherein the release characteristic in the range of pH < 4.5 is faster and a slower and further

on pH-independent release characteristic in the range from 4.5 =pH =7.5.
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di ffusion. The extended rel ease tablet fornulation
according to fornulation a) is pH independent.

wabmwsefvsr, the di sadvantage that food rel at edPCT/EP2005/053602
dose- dunpi ng may be encounterged i s avoi ded. The

probl em of food rel ated doséu%unping in fed patients

be attributed t ot of f . h t .
o B e i b Bt Rudi o G FELAGPREN BBl fougne
excﬁﬂiﬁt@ﬁﬁ??ﬁﬁlyiw@orhﬁ%ioﬁ% Aaboi ngested preparation as
we as

e different pH regions of the
gastro-intestinal tract. Since the pH val ues
Moy QB g ri%d' I“Datérhs(\eveg%?t ro? _mclarnt hat trﬁbria Ia tar a%t a\clﬂrpxl)l I} oérisate is
oﬁﬂy’mn?% f1e reglon(gfp et Pac , Bt &S MW heE

mahdit@l ¢ pRkserft 00 & rnanat e WEidh iehrerRsH]y MleakEtrb@Rarbomer or
r;;;rably al so has to provide an extended rel ease
Carg@ '." |

§eEicaridopR eaiiciacid Ralymesaes haviag dighoseleelmpy pights.

Parg:lgl%gflif Pl%%&rewé %&xaﬁﬁle%}%ﬁ{& 9Ll§ é&a?bJp%?I ’PldG%ar%ﬁégﬂ@ 971) and

ons. Accor Ing to the present rnvention
carboradr 984 t(entlepbl? 874aFhe hayhuhad polyne)isate isapraferablyspresent in the

ha ok ic release profile al it y through
ranfgl @r_gi fr S e tn%amqug%r& Prgfirid U ploghadh BY weieht, most
I .
A R S Lt

prestmseoldamgiioigc imated is vk Bimg polymengi romiscuddr]yt prefegad from the presence of
intestinal tract.Beside, pram pexole or a salt the f
aergikcpcih e Ve YR TR 5P SED £ ke oYgRinitg ahpnge
abolvBHMF.896dIn theMRALAOHH Mdgeal so optional Iy conprise
further excipients, 1.e. pharmaceutically acceptable

formul ating agents, in order to pronote the
An '?;E@ggsﬁlg athStnt 5P EE@QJECS ac‘dl(p %elahg fra ?e%pe%% gﬂﬁ? re%lSe %a%é. t'ﬁlef')effore,
t'he 'pré&parati on. ese tornulating agents conpri'se,
adjliing exaapbt ofdadryiBhhdd @olyhickik@e makegd 1t Pastitde tddivAtien@ne the
agents, ranulatingragents, anti - caki ng agents,
S,

disyolurancaniles as fiesired.sto aijess therpnging sbacrAliG 4s polpmegpate in the
P S TR0 Par bl B D) Miep & bl Al QP
desfred, Iresps matahinged@sqilitdon motitcosen bt adjigsd redpnnpandinad)Ifara variety
of formulations composed of different amounts and/or types of gelforming agents, water

swelling polymers, fillers, and dry binders.

According to a preferred embodiment of the present invention the matrix of the extended
release tablet formulation comprises or essentially consists of hydroxypropyl
methylcellulose, acrylic acid polymerisate and further excipients. The amount of
hydroxypropyl methylcellulose is preferably in the range from 10 to 75%, particularly
preferred from 25 to 65%, most preferred from 35 to 55% by weight. The amount of
acrylic acid polymerisate is preferably as above- mentioned. The amount of additional
excipients is preferably in the range from 90 to 25% particularly preferred from 75 to 35%,
most preferred from 65 to 45% by weight. Optionally carboxymethylcellulose sodium may
additionally be present preferably in the range from 5 to 50%, particularly preferred from
10 to 40%, most preferred from 15 to 30% by weight.
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| act ose nonohydrate, trehal ose, maltose, mannitol and
sorbitol Different grades of |actose can be used. One

WaQ y9e/0t4] act ose preferably used in the presenkCT/EP2005/053602
invention is | actose nonohydu?te 200 nmesh (DWW,
Veghel , The hbtherlands) ot her | actose nonohydrate,

An
| act ase nohydr.ate. of the type.. 11 Veghel.,
A SN R MY Dl G T el b S St g may be
pref@it At dnQMintddat §i8faBleSot e dbif@CitcatASM ro@ﬁ%'aﬁ’éht LAGI&®ed salt of
The nunber 11 is a reference nunber of

pramapenibleos theahihydrochdergle soft, mostpraderablylin bllleefoamtqf \lee monohydrate.
redi.ent,. lik cribed.in.thi nvention
OB SN SR b Pl RS Ble e Byt Mk ARUEEN 8%

parfit il prfgred teaibo Bingte le\gat) gs0 mg@ranﬁﬂmmemﬂ@@m@uormez ed
starch, e.g. corn starch, potato starch, rice starch

mopehygfriacoscsnanringrp 03¢ mes tliyrons bass isuised & theepgrded release
tabfé?*o‘hlnﬂmtleﬂ &E&%lg tdj{hgé)? oS¢ atgfléé?l(gloﬁl n[tié{\%\%&‘ S'angj aﬁlount ocf active

cal cr um phospha orn starch, “can
ingtedicad @lhtabkerfomreaitmsmteaa}/ lof ugeli evmmle bnlsqumbk(ethht tlhb earm;)unt of

The total weig ercentage of fjller ran
pragRRsp e salh i %z% Nt ifpe\ﬁeq? tdoswwe&a grPE‘Héhty’ for
exa éjoﬁeoto a%ﬁt%’ of ROWAED de! agﬂﬁlﬂgtgféﬁ at bﬁ‘estnl% ' I‘%fehﬁ)l)aﬂl@ full daily

ring tableting and to reduce caking. Suit
dosglls ddiverdiimalsungls @blel. dinderhowit bl pamipkxold W, enm@ﬁ@hatmm

trisi i ate ered,cel | ul ose trjbasic
prafoigeR sy Rl Ees RS TS it SR b e g0 L4 10 me per
tabRt, Q¥ iaBEutI08039% &f orbbsy b}n@b f@ﬂﬁ@f 18:13) C@mﬁd)shtﬁjcﬁﬂtwﬂll de@dtally be suitable.
amount up to about 2% preterably about 0.2%to about

Prefergoly apymaeiightabott G heo abebt @me, morqpicfaaiiy ag amopet ajgbaut 0.3

0 $PuLLhanGE SLSeR.al Sl ARIRL LM AR B 00 YRR 375,

0.5% @195,f la@,d . 2)f3.Gumapp eig Iﬁi‘um@%xélenhlg}dlrdﬁgﬂ()n@rm(brmh@ﬂratw mhbl amount
("sticking"). Suitable lubricants include nagnesium
thasgangkitics a leePRIUiATIbt @EcHY @ amewH IRECHICOTdHS odhg Fondition being

tred@@d gﬂe té%?f&%g oftfia BYdEogeRatRdYesalal €epid . Magnesium

An extended release tablet formulation according to the present invention, , has preferably

the following composition:

pramipexole or a salt thereof 0.05 to 5% by weight
water swelling polymer(s) 10 to 75% by weight
acrylic acid polymerisate 0 to 25% by weight
optional further excipient(s) ad 100% by weight.

Therefore, a particularly preferred extended release tablet formulation of the present
invention consists of

0.1 to 2% by weight of pramipexole or a salt thereof;

25 to 65% by weight of hydroxypropyl methylcellulose;

0 to 40% by weight of carboxymethylcellulose sodium;

0 to 75% by weight of corn starch other than pregelatinized starch;
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oi |, pol oxaner, polyethylene glycol, polyvinyl

al cohol, sodi um benzoate, sodiumlaurylsulfate, sodium
WG 2wa01494X umar at e, stearic acid, talc, hydrogeP@Et/ERR005/053602

vegetable oil, zinc stearatefﬁnd the like. In one

enbodi nent, magnesium stearate is included as a

I Lcant .in.an anmount aof abou 1%t o ahoyt 1.5%
012 F Rt 23t FoPaae S bt cry P TRidRT of Che
0.51@B0 %oy VEIBR®DeREpRATS ﬁ[‘%ﬁ:!ratfl? ek tad irosh tﬁﬁgﬂﬁP cbRddting of

further may be conprised in the matrix fornulation
coltoial eilipery diosideempgiesioth sigaie slastoschmagolpdlafei rdoméol,

S, €
povad@eNespovidest, [tk oagsrogdl §fsediabl Joddt@s@edy, Stoal dxidee and titanium
_cellulose, cellulose derivatives, e.g. ethylcellul ose,

leh’;ﬁiyoxypropylcellulose, hydr oxypropyl net hyl cel | ul ose,
AcOfhl EGhtent ot Eobb Al A ARECSHAM Bk Mreterably com
stanvh fin@sscutnnstydatpattsevebddondiong at the sar 8fnersnedas filler, glidant, and

; iment of the present invention the matrix of the
the i&?gﬁ%ﬁveﬁa B4% 8° perEd tp&ﬁglﬂ_ﬁ%ftﬁrﬁﬂ comBIRIg o o datdt
. | I .
oG 355y g SERETAL hL 0, ok Bl BAGAAIRAL o e o
the gh@icpimenticmed Ther axmpinnt(Df Furthdriosagpa efpych having a tensile strength of

e | cel l_ylose,is preferably in the range from10.to
ot 1G5 B PSS 9 p R Dan Forgroen 6 6O G S s Shihéy
acc@fdﬁ{gﬁ[brWQ 10021018591 B nobiébiedRicohting thhBe BBEHinRhtion.

further excipients is preferably in the range from 90

to 25% particularly preferred from75 to 35% nost

. fr . % i . Si
SRS O IR A Gl Bl o TR UL EERL D prsen
inveiain Howeaesthe@kichdedicloasd @bkt exaé identikiemay esepee, a i n

addition to the nandatory conponents nentioned, of
nordengsionglsepidite Ay Bonfenrdiopgleoaingcagicoftirion 2 @ekygnes gpmponent, for

exaﬂ{pfleeﬁi)l\/f@, %pﬁél?ﬁﬂt\l/i% offied ilﬁ%f?ed&:fntst, i e&%ﬁl‘élo"ﬁE loPBrore plasticizers,

colorants, etc. The term "nonfunctional” in the present context means having no substantial

o GRRYAAC 1 8, g SR L B AR et

effect on release properties of the tablet, and the coating serves another useful purpose. For
example, such a coating can impart a distinctive appearance to the tablet, provide
protection against attrition during packaging and transportation, improve ease of
swallowing, and/or have other benefits. A nonfunctional coating should be applied in an
amount sufficient to provide complete coverage of the tablet. Typically an amount of about
1% to about 10%, more typically an amount of about 2% to about 5%, by weight of the

tablet as a whole, is suitable.

The tablets of the present invention can be of any suitable size and shape, for example
round, oval, polygonal or pillow-shaped, and optionally bear nonfunctional surface
markings. According to the present invention it is preferred that the extended release

tablets are white to off- white and of oval or round, biconvex, shape.

Tablets of the invention can be packaged in a container, accompanied by a package insert
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In some enbodi nents of the present invention it is

provi ded a pH dependent rel ease profile, the rel ease
w@RoopoEspexol e or its salt fromthe tabl et anRCT/EP2005/053602

subsequent the absorption iqto the bl ood stream can

vary during the passage of £ dosage form al ong the

tro i.ntestinal. tract. Thus, fornulation b). provides

profiRE e Ebiioh sl i i Rimp iRl gton
infdrﬁiaﬁ@ﬁn%oﬁﬂﬁh@i%ﬁt%ﬂS,Sﬁﬂe&adtiﬁni, rE'l?ugr ﬁ&%‘ctféﬁs Rid Fdvédrse réaRtions.

faster and a sl ower and further on pH i ndependent

rel ease characteristic in the range from4.5 = pH =
G L T R R
for@pRtiyn heot@hgnd @t ipeRekt)invdn@on (MPrERYAE a rAdli@N icOMp6sition for the

wat er sme[ling ol ymer, preferably an acrylic acid
tregbyeiad PREdRsen sispaptoridaromnlicpions oF dispilersoisprsiaied bgrepith.

which is preferably selected from carboner or

car bopol (r) series, known acrylic acid pol ynerisates
Fuﬂl&vm?@, megulnesmlw iﬁ@dﬂtigh ispre ity dﬁ’acgéd mlu:t aethyd pf efagifaedring the

are for ex e carbonmer 941 (carbopal (r) 71 G . .
exiended sHigtsC daolgt (R30S ot 3@%02 C?‘E‘E@B%%P%OWSS@‘?@P?SWE dhe steps
of acrylic acid polynerisate is preferably present in the

range of 0.25 to 25% by wei ght, particularly preferred

0.5 to 15% by weight, nost preferred 1 to 10% by

wei ght. The pH depepdency of fqrmulgtion b) results
(07 Tiscing B Dl SRR T rtondieri Bl e Tnefrgient i
praR@pekBR or alfhatrhsdehifeally aBEplBId Qat théresn B eﬂéﬁ(ﬁﬁ? a&viff a portion
acrylic acid polynmerisate which intends to swell in a

of yitemsveallingpapmer(s) anpior feriher preipighige i p eviscrp Whares prgaipexole

in _the al kaltne an An .ncr i.n unt o .
or R LR SeBRlbE I R L0 R e PP Rk e grior o
useJherefore, adjusting the anmount of acrylic acid

pol ynerisate nmakes it possible to further tune the
di ssolution profiles as desired. To adjust the anount

of E , . p "
9! AERUASURLEORRIORAL LA P KL AORE i v
swdalivapdl uger($)heatl/of kecipients in a mixer to obtain a pre- mixture;

3) optionally dry screening the pre-mixture through a screen in order to segregate

cohesive particles and to improve content uniformity;

4) mixing the pre-mixture of step (2) or (3) in a mixer, optionally by adding remaining

excipients to the mixture and continuing mixing; and

(5) tableting the final mixture by compressing it on a suitable tablet press to produce

matrix tablets.

Therefore, the tablets are manufactured via a direct compression process which applies to
both types of pramipexole extended release matrix tablets. To achieve adequate content
uniformity in this low drug load formulation, the active ingredient is preferably peg- milled.

Preferably the particle size distribution of the peg-milled drug substance, as determined by
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desired, resp. matching, dissolution profiles can be
adj usted, resp. nmaintained, for a variety of

W0 2000015883 ons conposed of different amounts anRilTEP2005/053602
types of gel- form ng agent S wat er swel ling pol yners,
fillers, and dry binders. Acdor di ng to a preferred

enbodi nent of. the, present invention the matrix of the.
las SR B0 Raiaisd UrBBRBE Mg TCH bt Pr G b Piyfcte' TiCcion of
90 GSEANY baink ¥maRASh&t FQOJﬁmhM@ﬁtga‘Fé‘fEfa‘BENd pdFBEIBYa6€d & PR, (V/V)
acrylic acid polynerisate and further excipients. The
beiggremalter dfanhipdrmasy grageier. net hyl cel | ul ose is preferably
in the range from 10 to 75% particularly preferred
from25 to 65% nost preferred from35 to 55% by

AlsoRitigh rocEkes aambtipplitd acthy Inhutehiling @f PRBhip&asl€ettdnded release
. bgr ef erably as above-nenti oned. The anount _of
a

tellikG enmpntéiong] priesraulptiongndreleogpretiong & ¢asp b Wet gighulation
0 ' e ef . .75 0
prege?aﬁfl)o P&%@%ﬁsﬁ%&@%&tﬁ%%@ ysﬁi\rltébﬁé; ﬁglé@&l{% eé%.‘%teﬁé{% off@than

ererr EC}
pregelathoxgthaadoly | et deny sedknesa@diulose, tagtoeddondhgdiatd gt dnbydrous dibasic

t f bly in th f 5t 0%
Calﬁﬁﬁ@gw@ﬁﬁé%ﬁc ‘ép%hga as(?%%ﬁ@g%tgo Lﬁ%n%ymggxq%?h@#@}lv@a&

hy(fr&g}’rﬁr léeﬂuﬁ)g%’widﬂﬁé,%goﬁao&‘? itallld’ &alcAPLGE] 1Efing Yo a active
pr xol e or "a pharmaceutically acceptable salt
ingteddamé ofncentaate behiph eenirying aad dryasmeeningg s imiedd] witlf e maie

fraGl R GeSE xSt Ry Srb U P r LT efiuRE plindibes.
In dAEEbRIABY doripactifie of af Hiher whiae drPAaRVai@!, 8ithddaURémix of

amounts are fromabout 0.1 to about 5 ng pram pexol e

Pragupaxoleagitlopait agthe exeipisaistusedinghe dirgatspmprassior pinsdisnenthe
' : di Lo i '
corfle B0 TR LSO 50l LSS QLR TORUINGEA e
corhifetoe xd meatbbosd, adseh iralth@talfed kserodmtlidomnac @amdicdgviich are
~the present invention. However, any other anpunt of

fingdlytpixed Wiagradlar eeipisaist B glidagts. lbaistHemd tipdbeerised

with the only proviso that the anount of pram pexole

or salt is sufficient to provide a daily dose in one
BRIBF DESGERIPPIQN OF THE DRAWINGS

Figure 1 is a flow diagram illustrating a preferred embodiment of the direct compression

manufacturing process according to the present invention;

Figure 2 is a graph illustrating the dissolution profiles of a matrix tablet formulation
according to the present invention which contains 4% by weight carbopol® in 3 different

pH media; and

Figure 3 is a graph illustrating the dissolution profiles of 3 matrix tablet formulations
according to the present invention which contain 0% , 1% and 4% by weight of carbopol® ,

respectively.

Figure 1 illustrates a preferred embodiment of the manufacturing process with reference to

a flow diagram wherein the manufacture of the extended release tablets of Examples 1 and
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exanpl e one to about 4, of tablets to be adm ni stered

at one tinme. Preferably the full daily dose is
wa@lzlobweved in a single tablet. An anmount of prRci/PR2003/€53602

salt, expressed as pram pexa Ie di hydrochl ori de

nonohydr at e equi val ent, of afout 0.1 to about 10 ng

2 ot ReBlenian A | Bk GTEEP Rep AR iproces

cono®f RERBhYd. an am)unt of about 0.2 to about 6 ng, nore
preferably an anmount of about 0.3 to about 5 ng, per
tablet is present. Specific dosage anounts per tabl et

PI‘OﬁgS% stegg]f 1&%&{{39&% ?q‘r;%}g r%%tg‘f‘ﬁ iglggegieng' trgu g/igrrl, é F eanI:f.%greg% C%s[e a salt
of pridipe618; Sﬂrhﬂngieﬁﬁle alikyuescpaidel rﬁ@ddhydﬁfef eEhéy mildsumpatity, is
varies according to the condition being treated,

t he
prekledad; wijh gpodian @f sheRplYmernin Hisashby saryneenryl mqtli»@cellulose in a
COI}LIBS &g&iowﬁ\'ﬂnﬁ ﬁ{]ﬁ’lg qloW%}ﬁ?&ermla?feefﬂL %Jceqto'r?ﬁng%ﬁ 1; used. The

acco ng to he present i nvention as prefer
miXilgetifoli$ sewerad miorgso $i the preseiitrcasa pefoodtdy o0 nan.sal t

thereof 0.05 to 5% by wei ght water swelling polyner(s)

10 to 75% by wei ght acrylic aci d polynerisate 0 to 25%

In I{?Vbefcl;e‘éﬁtbtgﬁ %,2)0@&9&&8{?1 lio {1V G ER fé'rrﬁﬁ'hg % ]i)é}ﬁ)r&lgg O/Gvf?éfem the active

Her ef or a particu 'y pr red extended
ingreglicag sgutagiboh end fhommain avition 015thet wgepyvedlarg palpwerts)iand excipients
2% exol e

f 0.1 1o ht f
are SR, B S ZBGISS KNP AT G, 1R RGNS B4R main porton
of HRIkRYbEDyl Hlleﬂ’@!%cll@loE@(}fif@%nﬁBﬂo@‘@l &bth s@frch, carbomer 941 and colloidal

car boxymnet hyl cel | ul ose sodium 0 to 75% by wei ght of

silieqyy dioxie pistpromixed fathampr. ég dicabpye-meatignedrionbga myxamyeplender.
by wei ght of acrylic polynerisate, preferably carboner
941;

According to the following process step (3) a dry screening may optionally take place. The
pre-mixture may be manually screened through a screen, for example a 0.8 mm mesh size

screen, in order to segregate cohesive particles and to improve content uniformity.

In the subsequent process step (4) the main mixing step is performed according to which
the components are mixed for several minutes, preferably 5 min. in the Turbula mixer after
screening. Optionally further excipients may be added at this time, in the flow chart the
component magnesium stearate is added to the main mixture, and further mixing for
several minutes, e.g. 3 min., in the Turbula mixer is performed (final mixing) to obtain the

final mixture.

Process step (5) of the process according to the present invention is the tableting, The final
mixture 1S compressed on a suitable tablet press to produce, for example, oblong shaped
matrix tablets (ER tablets = extended release tablets). In order to control and maintain the
required quality the obtained matrix tablets are subjected to the following in-process

controls: tablet mass, hardness, tablet height and friability.
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0.5 to 50% by wei ght of excipients, preferably
sel ected fromthe group consisting of coll oida
WG 200p/0t89420i oxi de, magnesi um stearate, | act ose PCI/EP2005/053602
nonohydr ate, mannitol, n1crog{ystalline cel I ul ose,
di basi c anhydrous caIC|un1ph Sphat e,

oty as ﬁ%@’%ﬁ%@&%&@%@ Plso PR HEsGH fueBhgiay then be
filldd, tf@fréx%ﬁ?@ Db BBeh HESR Po@ tyRercREIDFE BB Rtes] THEER @ Mre closed

starch her than pregél atini’zed starch, preferably
tlgltrbrr\nlﬂs sQEE lgaps aqdra@smpnatelyalﬁbfpllvmwhersby eld ahckagingtand tabelling

actllvagé ar S Imgcll acc‘torcﬁn%/ tQDcSG ulatl AQY ¢ Eyé Sh?lgtﬁ fype

weve pre rre tO exc

pack@dRg edrebd/udet 0 Lkt adirhBiurh/Arumihiabd @M Bgeey. di ng to
the present invention, which nmay be replaced by one or

nore of the above-nentioned ot her excipient(s).

Fig furd Eﬁgegglﬁfa éﬁafgtl@h?ﬁgu ﬁl'e'agssgluﬁlgﬁl fﬁ#&fﬁe erﬂ&h@l (Hle@t

east at a so ract
ﬁnmmpmeseamaﬁhge)m@phhanhmhmﬁbnaﬁwahannmﬁﬂaamnmﬂhn@6bpwe@ht

04/ 97 i s nat re ui red. acc
Carbwfg ¢ SpkdcoBwoTEn 18 & Bl ﬂafﬁw?%eafh%&i@ﬂcs of
the ERIEH12th § 'Elﬁ_fetrélf?bb Bl méRE H}Q AblvaAn. @Gk @(rgélmq)h& hEt'é%uffer pH=
present invention However, the ektende I"ease tab
6.80f =thim dimukaadi gﬂstmaylcc,cpi'bmls?e nas ponflumMdloniak botart pHg:. 4.5,n

A nonfunctignal coating can conpri e a pol I )
- X ot B sl BrhsearediofR wi myb DhTibsose active
mgfeﬁﬂihﬁﬁ,l[ﬂme‘él agfn(ﬁlét tﬁéﬁfﬁé' (ﬁo@ﬁﬁ or nore plasticizers,

colorants, etc. The term "nonfunctional" in the

present context neans having no substantial effect on

. rel f h .t h i
riel TRIRRP REF by it PR Flipp BRTIGT S R bl ge

for@@Bitiongaccadiignoand p@sdht sitvienGér. T appeatabhtecdntaih he carbopol®,
tabl et, provide prgtection against attrition during

1%@6%55/ MG S BETPPRMN s pBTPLEH ebh Thg dpitilsdcompetipns are given in
aﬂg@%é PW N4, %an%uﬁ%%h@bfgf Bll?(?sgﬁéftf: bﬁfée AbH = 6.8. The value
shou e applied ih an

unct1 onal coatl1 ng
percent of released active ingredient is plotted against the time (hours).

Figures 2 and 3 show a pH-independent in vitro release characteristic in the range from pH
1 to 7.5 in case carbopol® is not present and a pH-dependent release characteristic wherein
the release characteristic in the range of pH < 4.5 i faster in case carbopol® is present. An

increase of the amount of carbopol® leads to a decreased releasing rate.

The advantages of the present invention are manifold:
According to the present invention, extended release tablets containing pramipexole or its
salt are available showing different in vitro release profiles. It is possible to select a tailor-

made release characteristic for patient’s needs, symptoms and clinical picture observed.

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 matrix tablets according to the present invention providing an extended or
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anmount sufficient to provide conplete coverage of the

tablet. Typically an anount of about 1% to about 10%
worene/ 01l cal |y an anmount of about 2%t o about PGPEP1995/053602

wei ght of the tablet as a mﬂgie, is suitable. The

tablets of the present inve on can be of any

suitabl e size and shape, fo xanpl e r.oun val , .. )
SIOB 613])965&? !pradplpﬁ)qu? oy} saﬁh@s@af al Wr%ﬁtrp%lﬁgltﬁ%/p%}gg}s administration
schB@BhyneducaRahe SMbHRGE réRhdASd JAGCRIMALOSd PogrbRs patient's

present invention it is preferred that the extended
compliapes @attwblaghy gclavant it dderlypagfiiits. Tiie ineerdive catendoagdaiclease tablet

round, biconve hape.. Tabl ets. of t i_nvention can
forg G pELERT Aty BRN 5EPY Ehdipfleat SBy ™ package

i nsertproviding pertinent information such as, for

exanpl e, dosage and adm nistration infornmation,

Furghsimpig Wgiiedels ohtic pprseRidB anying ma egmamtiegiared ivers i
cor Y ST T8 I & P RSP sh S 4P BBl &ftencea

reldasg fidirt tablotsaccor di ng to the present invention for
preparing a nedi cal conposition for the treatnent of
par ki nson's di sease and conplications or disorders

The BT AL RIcAHREWM o lreFl LERRETDY e ExBSpRE SN follow various
Invention 1s preferably directed to a t hod of

othereanoticaloments agd wHEbaptreragpdentab ¢z ekilialipieetonfioommthegiresent

via a diyfect conpressi pn process. co i Si t he, st eps
SpeSICHEY HOHUET g Sathi ML GPOBMaAT EXFTeiEr 41y gsRerption are
inteMaEd 181y tah @n Atk Gor NET SLLRMot be rd2a AR RE¥QLR (A (1R invention.

pharmaceutically acceptable salt thereof by

preblending it with a portion of water swelling

E aolyner(s) and/ or further excipient(s) in a m xer,
X es . . J
i n pram pexol e or the pharmaceutically acceptable

Acsalling i ehieg@éschiSinddtiod Ghrampipet ¢ akikydddaglcasyl thbled hay beeh

to use; {Z)agrenixin the active ingredient
manyfpgtyredt {omtaletsseidpe {%mrpplﬁh arervdlits tp 8kt Wiite. & xthe miaplpng
shaped, biconvex tablets. The tablets are intended to be administered orally, and shall not
be divided into halves. The pramipexole tablets in the Examples contain 0.75 mg of
pramipexole dihydrochloride monohydrate, corresponding to 0.524 mg of pramipexole

free, anhydrous base.
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swel i ng polyner(s) and/or excipients in a mxer to

(3) optionally dry screening

WQ 26015942 m xture through a screen in order toPCT/EP2005/053602
segregat e cohesive particle

obtain a pre-

uniformty;

3),i,n a m xer,
Ex

m xt ure;

(4) mxing the
optionally by adding remai ni ng
$sients to the mixture and continuing nixing;

Oné ShbbBRAL dMBe {hgitdd vaahd QLB R¥npONRLESE

suitable tablet press to produce matrix tab

?r@nd to i nprove

cont ent

m xture of step (2) or

and

?ﬂtﬁliﬁéxo%x@ended
S.

relembretabletsragcortding to gl mts:nameentmmwfs abown adTABAESL. di r ect

TABY B es§ oeﬁltat Vreoa%ﬁ %nVI'II%t

pram- pe exte

eas

Y& CO

bot.h

q %f on o HP pt. élgrl%%xt&/ep crxgen%ed release

achl evegpldequate content uniformty in this | ow drug

load formilation_ t

e active | ngr edi ent

LS

ref erabl y

of t himgpesientni | | ed

peg- mll ed. Preferabnsgneﬁe partl cle size d
dr@¢s mgbdt anc&ungtionet er

stribution
HRefexence to Standards

Cdrn Rteeronventl onal we

1 m’705‘ﬁ§5

es S}&rﬂnhga@ppl [

byl aser diffractomnefryablet ng a dry di spens | ng system
Pramipe AL Aokt miday| partrcrg rractron ol 90 % (VI V)
r@%ﬁ?@ra@ﬁﬁfﬁﬁl dghan [100 Qﬁﬁo s‘fsCtpfeelfléliedlﬁw n ffaerppigfeestandard
n/ I‘ V) IJCI 'l DIICI.I I Cl l IIaII _I’J LI I '

ed t ®htthe. / USP

atlon Elﬂctrolle

apl ets.

r Ph Eur. /NF

CHImacgion. Tn case

(CRfRpbPeahe is granl at

Owilt h Sgllinggrents j |

randl at1on pref

erabl

ers, lyh'ERfe/NF

ttret
e ce

Coffoideb e dxid

bue

gUI dll ILI LCU st

| act o@él #nohyd

bII

at e %I}Eur / NF

Ma@ieyidimausrgé basi ¢ cal ciursoph

osphafydricand we

[ bi neh.R@r. / NF

Il \NCT T, U II

TS,
T‘I‘Fﬂdroxvmoovl cel | ul

UI UA

OS%s

starch paste,
concentrat e,

mxed with the main fraction of gel

Ex&npied ents, like all

Inct pl es.

|Jyl IICL Ilyl L;CI I ul

ildone,

form ng

copovi done,
| eading to a active i ngredi ent
whi ch after drying and dry screening is

SC,

and

t he above described retarding

A further embodiment of the qualitative and quantitative composition of pramipexole

extended release tablets according to the present invention is shown in TABLE 2.

TABLE 2: Qualitative and quantitative composition of pramipexole extended release

tablet
mg per
Ingredient 0.75 mg Function Reference to Standards
tablet
Prarmpexole—d1hydrqchlonde 0.750 Active ingredient Corporate standard
monohydrate, peg-milled
Hypromellose 2208 .
(Methocel K 15 M) 157.500 Swelling agent Ph.Eur. / USP
Corn starch 174.600 Filler Ph.Eur. / NF
Carbomer 41 14000 |  Gelling agent Ph.Eur. / NF
(Carbopol® 71 G) ' gag ot
Colloidal Silicon dioxide 1.400 Glidant Ph.Eur. / NF
Magnesium stearate 1.750 Lubricant Ph.Eur. / NF
Total 350.000




In case of roller conpaction, or in other words dry

granul ation, either a prem x of Pram pexole with part
W@R006ME94xcCi pi ents used in the direct conpressPOHEP2005/053602

process, or the conplete m xjure containing all

excipients, is processed th gh a conventi onal

conpactor to formribbons, which are thereafter

screened down to granules which are finally mxed with
EXAMPLEeXci pients, |ike glidants, |ubricants and
—antradnerents. BRI EF DESCRI PTI ON OF THE DRAW NGS
Therngh rmuladonthe It\awpmrmgcmh tablet Sermaddtiogs af Prasiple dedd 2 is

roller

f di f
snof A JuER% a8 b0 of e GRTRLRR! RDeERY: B el oo

5  2000sa@le@r aph il ust rating the di ssol ution pr Ofl les of a
matrix tablet formnulation according to the present
Tablgrdent i ohOWAPLEHOTERbAICh $f @%nblyewé@gﬁé RBERIPEEr) in 3
different pH nedia; and Figure 3 is a graph
illustrating the dissolution profiles of 3 matrix

t abl ﬁ[t B‘H{lmﬂ ationsl acc@nidpdrbatdte prgsent GrandperdBatch
whi chiNgEsfeltn 0% , |1% and EdnipleViei ght df car bapginpik 2
I urc L 1TTTustliralt€s a HYIrerclircu
Pra E?HE‘&H]#yd’F?c%%rﬁ nenuf act uriing)(process |wi th ref er dridd
m(mQ ler nl n—t hn nrnnllf acturle nf t hn

Hysxoraeltisd 228 ease t dpl et s of31'—§<QQﬁ3I es 1 gnd2 are 315.000

Co%gtggharl I y shown. [Figure 138N t he deta| led proeess
ot QP‘\O ‘3?‘\ Q I P'\ nr faYa¥aVYalal r\nnfrn O ngrfnr Dr ncncc
CashasperOf) is directdd to the ab®i%e ingrddi ent 28.000

t he pr esge@(; case a[salt of 2800

Cotll'bi(faygﬁfcbﬂ)ﬁroxidee ig

nr.n

It‘\l a cehl d

i
I ulll bI\UI \4, LI 1L

M@gﬂeﬁé@-%ﬁﬁalfﬂt@d qual i

ANYANAYZ UI Il‘yul U\JIII UI I Uy LILJ

ty, is preb?®hded with a

s case hy@y.gotypropy!

Qﬁxﬁ ynmer, 1n thi
1t hyv

r\ol | ||! asa i

o 7000

TOoTT T

rom;chart a Turbulaufree- faII n1xer'or biehaer IS
used. The
10  Example 4
The following Example shows a pramipexole tablet formulation which corresponds to
formulation a) providing a release characteristic independent in the pH range of 1 to 7.5.
Table 4
15
Constituents mg/tablet
Pramipexole-dihydrochloride monohydrate, peg- milled 0.750
Hypromellose 2208 157.500
(Methocel K 100 M)
Corn starch 187.900
Colloidal silicon dioxide 2.100
Magnesium stearate 1.750
Total weight matrix tablet 350.000
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mxing tinme is several m nutes,

preferably 10 m n.

in the present

active ingredient triturati and the main port
the water swelling polyner( and exci pients ar
prem xed for several mnutes to obtain a pre-

case

I'n process step (2) according to
Wa w6Mio¥e chart a prem xing is performed, wherBITEPI05/053602

i on of
e

mx. In

the present case the main portion of hydroxypropyl

corn starch

mn. in the above-nenti oned Turbula m xer or bl

fOr

a O 8 nm nesh S|ze screen, in order to segregat

Exggkﬁchellulose (hypronel | ose), , carboner
d colloidal silicon dioxide are prem xed

for 5
ender.

Th%ﬁﬂélowmgn@xwlqsr{ew B how mgmme@@bé@blgttfepm@at)ior& velrigh correspond
to 3 mu %tl?(l) 2@ g%’l n%taI qggngéa Oca@ehc gre[%keng? 16 L] for %I Qr eS m

xture
exanpl e
e

cohesive particles and to i nprove content uniformty.

TablnSt he subsequent process step (4) the main mxing

step is perforned accordlng to which the conponents

dl © HIKUU IUI bCVCIdI HIHULUD pIUIUIdUIy D LLLIL!

Cleastituentsl a ni xer after screening. Optional Iy f

ung/taret

R TR S L IR

L addad
A>3 T J AU CY

oW 0.750

Lt A ra)
U CITre

fypronmlota22)8 and further mxing for several m
ﬁMgﬂméﬂqi?ShD'n the Turbula mxer is perfornEd

nut'&s000
(final

eH LN

£ N | Dy
AT ITTY to—optath Lllc —aa aa ] AL tH—€-~ rO0€€eSS oL

6hﬂmhwngmgkeﬂwoatﬂdnmmng to the present inventi

\ )
on $B500

Lﬁﬁp%ﬁgéﬁ%ga%g}ébﬁ T m xture 1S conpressed]|o

ahl ﬁ%goo

produce for exanple,
@h@@@@sﬁﬁtﬂelc&u&l@m @ka%ie(PERubl@bl ets = extended re¢l ease100
ldUIElb) IH UIUEI to LUHLIUI dHU HuIHldIH lHE
ﬁé&@ﬂﬂé@ﬂwmah®ﬂ¢ithe obtained matrix tablets aje 1400
§§§£ected 0 the foll om ng I n-process controls: tab{ggo
HELCSIYNSIGRRIS  tabl et height and friability The =
Tbﬁﬂbﬂﬁﬂnﬂﬁﬁ@b@@bﬁhe ext ended rel ease tablets qf B5000

present invention nay then be filled, for exanple,
into H gh Density Polyethylene (HDPE) bottles. The
bottles are cl osed

Example 6

Table 6
Constituents mg/tablet
Pramipexole-dihydrochloride monohydrate, peg- milled 0.750
Hypromellose 2208 175.000
(Methocel K 15 M)
Carboxymethylcellulose sodium 87.500
Lactose monohydrate (200 mesh) 52.500
Microcrystalline cellulose (grade PH 101) 27.600
Carbomer 941 (Carb0p01® 71 G) 3.500
Colloidal silicon dioxide 1.400
Magnesium stearate 1.750
Total weight matrix tablet 350.000




tightly with screw caps and appropriately |abell ed,
whereby all packaging and | abelling activities are
weezwborared according to cGW regul ati ons. PCT/EP2005/053602
Alternatively, a blister ty 4_packaging can be used,
e.g. using alum niumalumnimfoil blisters. Figure 2
represents a graph illustrating the dissolution
profiles of a matrix tablet fornulation according to
the present invention. The matrix tablet contains 4%
Exdnipleed ght car bopof, the detailed conposition is given
In anple 2 . The rel ease characteristics of the
T qa&rix tablet in 3 different pH nmedia are shown, i.e.
5 Tail70g. 05 M phosphate buffer, pH = 6.8, n = x, in
similated gastric juice pH =12 n = x and in

Wohtttaeng buffer, pH = 4.5 n = x; (X. ..represansPablet

the—unber—of —unirts—tested)—The vatue percent

Perinete-diby fipshloride awnehydrite, preomillsd agai nst fhe tQ.7%0

%$§§%$%¥mgag%re 3 represents a graph iIIustratingl§§6bO

ion profiles of 3 matrix tablet fornul ati ons
Mdectbodilkgld ¥t he present invention. The matrix|[tablets

AR ReMIIERIBRPRU - 1% or 4% by weight | 87500

oy roacmnne dot a1 |

LALO o oad conmnncilt r AN
A\ =] UUHUI \I }, T bQH\aULI v ol y, CIre uctlut AUArt vu UUII’JUQI CT UITO

daaogi memhydralex@0fIneshll, 2 and 4. The nmediumi g a €.9®

.phos te butfer = . Ihe val ue percentl of
iPReRA i RloR el T 0. e ey e et fhe 24409

Camon®) 94 F(@ubeRHIZ7a0) 3 show a pH-independent |in 14,000

. 1 b b el £ b
VILTO 1TE] €d5€ Lllal aLtcr T sStT o T11 UThe T allyc IIUIIII.JH 1 LU

ZoBoidpl stlapoa diewidopol (r) is not present and a 1.400

wgbceuggd%nt({elease characteristic wherein the 1.750
r=|°t=%qp rS %rra.]fmtpriqtir in the range of pH < 4 1§ is ™

Tafdl Yeighil reaeR taplepopol (r) is present. An incrgasgs®d0o

the anobuni of carbopol (r) Teads to a decreased
rel easing rate. The advantages of the present
invention are manifold: According to the present

Ex&ﬂﬁﬁﬂ?ion' extended rel ease tablets containing

exole or its
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Table 8
Constituents mg/tablet
Pramipexole-dihydrochloride monohydrate, peg- milled 0.750
Carbomer 941 (Carb0p01® 71 G) 87.500
Lactose monohydrate (200 mesh) 225.400
Microcrystalline cellulose (grade PH 101) 33.200
Colloidal silicon dioxide 1.400
Magnesium stearate 1.750
Total weight matrix tablet 350.000




salt are available showing different in vitro rel ease
profiles. It is possible to select a tail ornmade

WO zloeas®4rharacteri stic for patient's needs, SBCTIERP2985/053602
and clinical picture observ The primary indication
for pram pexol e, Parkinson' I sease, is an affliction
t hat becones nore prevalent with advancing age and is
of ten acconpani ed by decline in nenory. Therefore, the

ExampleiX tablets according to the present invention
provi ding an extended orsl ow rel ease of pram pexole or

alt thereof allows to sinplify the patient's
Tatfe, 3

i nistration schene by reducing the amount of
recommended dail Vi Lntakes and i nproves nm“l ent's

Cofplitusige, partlcularly rel evant for eIderIy mg/tablet

patT ents. _11e MVENMTTVE EXTENUET TEI Ease tabl e

Pevnexelq- éxhyérf%bhoaé% mpnghyJrytedeegemplicdf er abl y 0.750

@%ﬂkﬂk§b@fﬁ§nﬁ AMe; gyme. Furthernore, the tabllet sy@fo

or-es-ept—hv an+| on nrny c nr'nnn'F actur arl Va4 rh rect

Lwﬂpﬁaﬁmmmwdmme@OOmxdhy granulatlon process whi[ch242.900

Pfiossiahie 2N los B Bt D Rod i 11 “now ha | 33200

Colibighr E@d dyxiddhe Exanples whi ch foll ow vari oys othemo
—etfrbothrents—antd—wH—becorre—apparent—to—the—skirtted
pegsesurh searatche present specification. However,| it 1.850

XPT €55 ol Nt ed out that the Exanples and
—igﬁaﬂwgiﬁ@.t&%é3EEEended—sgLeLy—asﬂgn—LLLgsL4ém44&@2&&9———

shoul d not be regarded as restricting the invention.
Exanpl es According to the present invention
pram pexol e extended rel ease tabl ets have been
Examplefl@ct ured. The tablets of the Exanples are white to
off-white, 14 x 6.8 nmm obl ong shaped, bi convex
10 Tmﬁ@?¢ets The tablets are intended to be adm ni stered
l'y, and shall not be divided into halves. The

prampexole—tabletsinthe EBxanples—eontatn—O0-45+Hg—of
ﬁbaﬁnmemmle d|hydrochloride nonohydr at e, correspngﬁﬂﬂg
i’?angpgx%?e HHIygl‘OCfl) loride eo)r(lgilydrate peg-milled 0.750
Carbomer 941 (Carbopol 71 G) 70.000
Lactose monohydrate (200 mesh) 140.000
Calcium Phosphate, dibasic dihydrate 136.100
Colloidal silicon dioxide 1.400
Magnesium stearate 1.750
Total weight matrix tablet 350.000




free, anhydrous base. Exanple 1 One enbodi nent of the
gualitative and quantitative conposition of
wpe@npexnl e ext ended rel ease tabl ets accor di NRRCT/BPANE053602
present invention is shown iqy TABLE 1. TABLE 1:
Qualitative and quantitativé conposition of
pram pexol e extended rel ease tablet Exanple 2 A
further enbodi ment of the qualitative and quantitative
Exaapleddi ti on of pram pexol e extended rel ease tablets
according to the present invention is shown in TABLE
Tdﬁ'lTABLE 2: Qualitative and quantitative conposition
ram pexol e extended rel ease tabl et EXxAMPLE 3 The

S hatch formila for the two Ihrnm’ Im:n(ﬁl e tablet
fCymstibiintsons of Exanple 1 and 2 is shown in Taphgy/tdblet
e patcir stze of the final 1 xture Correspongs to 4
Fatremeseledityrroningide apgnohy dratea pess mlledconposi t i pn pé750
@1& é}f94@ @g}bgﬂ@l@ (% 75 ng ER t ab! et f’ PE\Ixairpl e 4 s5hheyo

f\\l\l VQI‘W\ a o f\\AD Q pr Qm pﬂvf\ Q Q a
ﬂmmw&tamndqmmmeCMXhmmﬂ@sponds to fornmul ation a) 140.000
Vldl release characteristic 1 ndependent|1
g:fq {@gﬁﬁhatp flifasge Qﬁlya%ff e 4Fxanple 5 The faol 3\;5533900
Exg@php§hgni&0%ﬂeshom1pran1pexo|e tabl et formulatiqmeo
nnnnnnnnn £ na P~ f ot o
II \JII CVUIl1 CD'JUIIU LU 1 UI Ilul (J.LI UII IJ) |JI UVI Ul Ily a I Aol Tl
Mignasemcitaract eri stic for pH < 4.5, Table 1.750
Total weight matrix tablet 350.000
Example 12
10  Table 12

Constituents mg/tablet
Pramipexole-dihydrochloride monohydrate, peg- milled 0.750
Hypromellose 2208 157.500
(Methocel K 15 M)

Corn starch 163.400
Carbomer 941 (Calrbopol® 71 G) 24.500
Colloidal silicon dioxide 2.100
Magnesium stearate 1.750
Total weight matrix tablet 350.000




Exanpl e 6 Table 6Exanple 7 Table 7 Exanple 8 Table
8Exanpl e 9 Table 9 Exanple 10 Tabl e 10Exanple 11 Table
WA 0EReNd e 12 Tabl e 12Exanpl e 13 Tabl e 13 Exarqi/BP2D45/053602

Table 14C ainms 1. An extend rel ease tabl et
formul ati on conprising pram“exole or a

phar maceutically acceptable salt thereof in a matrix
conprising at | east one water swelling polynmer other

Exqupp)

Tadlhah pregel atini zed starch,

thar‘l3 !Eregel atinized starch. 2. The extended rel ease

fornul ation of claim1, wherein the matrix

conprises at |east two water swelling polyners other

and wherein at

| east one

of the at least two polyners is an anionic polymer. 3.

e extended release tablel tormulatlion or claljmZ

BIWBENShe ani oni c mg/tablet
Pramipexole-dihydrochloride monohydrate, peg- milled 0.750
Hypromellose 2910 0.788
(Methocel E 5)
Corn starch 173.812
Hypromellose 2208 157.500
(Methocel K 15 M)
Carbomer 941 (Carb0p01® 71 G) 14.000
Colloidal silicon dioxide 1.400
Magnesium stearate 1.750
Total weight matrix tablet 350.000

Example 14
Table 14

Constituents mg/tablet
Pramipexole-dihydrochloride monohydrate, peg- milled 0.750
Hypromellose 2208 148.500
(Methocel K 15 M)
Corn starch 160.620
Carbomer 941 (Carb0p01® 71 G) 16.500
Colloidal silicon dioxide 1.980
Magnesium stearate 1.650
Total weight matrix tablet 330.000
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pol ynmer is selected fromthe group of optionally
crosslinked acrylic acid polyners, nethacrylic acid

welogaevs2 al gi nat es and car boxynet hyl cel | ul oSBCT/EP20031@53602
ext ended rel ease tabl et forQ#Lation of claim 3,
wherein the anionic polyner 9% an optionally
crosslinked acrylic acid polyner, and wherein the
content of the optionally crosslinked acrylic acid
polymer in the matrix is fCpgmwgbout 0.25 w.-%to
about 25 wt- % and preferably fromabout 0.5 w.-%to
about 15 w.-% and preferably fromabout 1 w.-%to
about 10 wt.-% 5. The extended rel ease tabl et

fof mul éx%hd?ﬁ rGLAL Wi £ fﬁd?l c%q‘\mrﬁﬂ% éau?rﬂlgars%le Lpg at

| east ners is a su anti pol'ymer
phe@ﬁnb&rutlbil@mwﬂﬂ@ﬁé adli mexedisd matix C(ﬁlprﬂs'hlg #@Xdaensiedvater swelling

rel ease tablet fornulation of claim5, wherein the
polympiothet that Picerlavrized syshyner is sel ected from

hydr oxypr opyl cel | ul ose and
hydr oxyg rleEMh&ﬁeML@ﬁMer&ﬁﬁlatlzn off Bgire X! @H&@Hﬁ thehBase

tablet fornmulation of claim®6, wherein t
congprizss antisabwy vwa@mtswallhng @b&yms pthethihair plsegglatmpyftd starch, and

L net h IceIIuI %%gtﬂ mher in the content ff
WherG i B X FAVSERYY %@Srsil?]a‘{ HEOMEPPIR s from
about 10 mﬁ -%to about 75 wm.-% and preferably from

abnut 132 eenddd teRtadb@ulet RPmWatioff Saind Dewkkt@NEE fhionic
rel ease tablet fornul ati on of claimb5, wherein the

polyaer is welegash fogbhe ZHy Of(QR)lolﬁﬂl]é(rﬁ%?ék@ff‘é aFylig agigy polymers,

swel l'i ng
el Gy e AR AR Lo
polymer(s) 10 to 75 wt.-% (d) further excipients ad
100 wiThe%xtended release tablet formulation of claim 3, wherein the anionic

polymer is an optionally crosslinked acrylic acid polymer, and wherein the content of the
optionally crosslinked acrylic acid polymer in the matrix is from about 0.25 wt.-% to about
25 wt.-%, and preferably from about 0.5 wt.-% to about 15 wt.-%, and preferably from
about 1 wt.-% to about 10 wt.-%.

5. The extended release tablet formulation of claim 2, wherein at least one of the

at least two polymers is a substantially neutral polymer other than pregelatinized starch.

6.  The extended release tablet formulation of claim 5, wherein the substantially
necutral polymer is selected from hydroxypropylcellulose and

hydroxypropylmethylcellulose.

7.  The extended release tablet formulation of claim 6, wherein the substantially
neutral polymer is hydroxypropyl methylcellulose, and wherein the content of
hydroxypropyl methylcellulose in the matrix is from about 10 wt.-% to about 75 wt.-%,
and preferably from about 25 wt.-% to about 65 wt.-%.

8.  The extended release tablet formulation of claim 5, wherein the matrix

comprises about:
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9. Extended rel ease tablet formulation of claim5
consi sting of Pram pexole - dihydrochl oride
worenehysdeat e, Hypronel | ose 2208, Corn starch, Kex/BPaves/053602
941, Colloidal silicon dioxige and Magnesi um st ear at e.
10. An extended rel ease tabl formul ati on conpri sing
pram 2 xol e. or a Fhar ceuii cally accepta
# &

{
t her eof! FFAMEREET £ SEOMITT%i ng (a) at | eag(i‘&of‘fg Whit%r
svel | ipgaeiy Water %Qlﬁhg?l?%e%?ge' atini zed 23 arshyangd

optionally excipients, the resulting tablet providing
a pH @rependdet swalling polpmert$)ease char act Brtogdive.-Pn

the r rompH 1 to 7.5, or (b) at |east e er
swel | ?dgu%l?ro%cgleﬁ%ﬁ ynmer and optionally exaéli 1&@@?@%‘%

the resulting tablet providing a pH dependent rel ease
characteristic with a faster rel ease characteristic in
9. t heb¥iandsd #9legsp blet sformylatign sployiddima g cPDFSHEr AnPigppexole-

i AARGAE S 65 SARATLEAH, Eol 0, FBAR boT ot
silié(nrdtﬁiide hmmgnmﬁhn@amm. claim 10 wherein the matrix

conprises at | east one water swelling polyner other
than pregel atini zed starch, a water swelling anionic

ool Lo ‘ ‘ G
1O.|t°°b1?( BREnRAGIBRE! A& t*'g%mﬁ’éﬁblﬁ’é Izsilrégta@‘gmﬁ Yletdr A9,

abl et providing a pHdependent aracteristic
phanina¢eusicdlhstceeptatde sdstberchtmae mefrixstomprismgt he r ange of

H <. 4.5 and a slower and further on. pH independent.

P s et R R e BB B VBT R Prionay

ReiptsCitlcepdthg @beesevidal £pHfinddpehdint Nvirrdh@EReEN

t he contai ned amount of pram pexole or

shaeetadsietin ¢ tapeaitempthbll@7Sadt t hereof is sufficient

t(6’) aque%\éi! (%% %afé:? is!NX]liggg %I?logl‘arBOWIﬁéredElS %pﬁgna(ﬂ}eex&iipfg%ts, the resulting

tablet providing a pH-dependent release characteristic with a faster release
characteristic in the range of pH < 4.5, and a slower and further on pH-independent

release characteristic in the range from pH 4.5 to 7.5.

11.  Anextended release tablet formulation according to claim 10 wherein the matrix
comprises at least one water swelling polymer other than pregelatinized starch, a water
swelling anionic polymer and optionally excipients, the resulting tablet providing a pH-
dependent release characteristic with a faster release characteristic in the range of pH < 4.5,
and a slower and further on pH-independent release characteristic in the range from pH 4.5

to 7.

12. An extended release tablet formulation, wherein the contained amount of
pramipexole or pharmaceutically acceptable salt thereof is sufficient to provide a daily

dose administered at one time.

13.  Method of manufacturing the extended release tablet formulation according to one of

the preceding claims 1 to 12, via a direct compression process comprising the steps of
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13. Method of manufacturing the extended rel ease

tabl et formul ation according to one of the preceding
wWet@smss92 to 12, via a direct conpression proCBSEEP2005/053602

conprising the steps of (1) g{oducing an active

ingredient trituration wher % the active I ngredi ent

i's am pexol.e or a.pharnmaceutical.ly acceptable salt
() FRpBEeb s igretion] SEROR R et Vo el
prafilfixbict aRMhdHIRE ($dal1§ R PiabiX Gl Rh&B (1) preMleAdiE ¥8¥ith a portion
wher ei n pram pexol e or the pharmaceutically acceptabl e
of waibt swahlergepdlyiner(siantsd ex@piehiés)dblaymiyery whaicl pamipsxplgror the

to use; {2 r.enl xi t he. acti ve ingredient . .
oo E s e ST Sy el 0F B b B B byt o e
swel i ng polyner(s) and/or excipients in a mxer to
obtain a pre- m xture; gS) o‘tionally dry screening
(2)t hePrpmExingyhetaghiee Wgredifghtriu@ipi ahstemlgs B maipportion of the water

R B DI SRPRES TR0 O TRHRGE)' (2) o

(3) in a mxer, optionally by addi ng renmai ning
excipients to the mxture and continuing nixing, and
3)(5) orfiagi R GCToRBINE hfaprermi¥ e Srpyehchinsrcads iOFFng 19 sgFreatc

col%ébiitv%g%h@leé akd ﬁ}iggat‘r&%scoh%nﬁﬁﬁ%ﬁﬁt matrix tablets. 14.

of manuf uring the extegded rel ease tabl et
formul ati on according to one of the preceding clains 1
to 12, via a wet gragnul atjon_ process conprisin e -
)51 pting b ofe- Bt dn) SHePyes Fhgr aatinuy S addif remaining
excipiédtsfoathe aiixtoRedl ddntil@n@afitivg dnagr edi ent is
pram pexol e or a pharmaceutically acceptable salt
t hereof by blending it with a portion of the

5 SXCURGERL P 0PIy AFEEL N LBEPL S S o o

mapixahgedbly peg- mlled, prior to use; (2) granulating
the active ingredient trituration of step (1) by
adding the granulation liquid, preferably water;

14.  Method of manufacturing the extended release tablet formulation according to one of

the preceding claims 1 to 12, via a wet granulation process comprising the steps of

(1) producing an active ingredient trituration wherein the active ingredient is
pramipexole or a pharmaceutically acceptable salt thereof by blending it with a portion of
the excipients in a mixer, wherein pramipexole or the pharmaceutically acceptable salt

thereof is milled, preferably peg milled, prior to use;

(2) granulating the active ingredient trituration of step (1) by adding the granulation
liquid, preferably water;

(3) drying the granules of step (2) in a fluidized bed dryer or a drying oven;

(4) mixing the dried granules of step (3) with the water swelling polymer(s) and/or

excipients in a mixer to obtain the final mixture;
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(3) drying the granules of step (2) in a fluidized bed
dryer or a drying oven; (4) mxing the dried granul es
W@200s0E941 3) with the water swelling pol yner ( S)CEHRRR003/053602
excipients in a mxer to obﬁﬁin the final m xture; (5)
tableting the final m xture*f step (4) by conpressing

it agn.a sui.taple tabl.et SS to produce nmat.ri
(5) ¢ JAPIEHE: PG ST N TYA O FleREhP AUV ETheh ARplaRlsdgblet press o
proiglceng@xti@bigt formulation according to one of the

claims 1 to 12, via a dry granul ati on process

conprising the steps of (1) mxing the active

i ngredient pram pexale or .a ar icall: :
15 QBB P I BUAR-BRE sy RARSTRPRLI Rl agordips o one o
theclaith €1 $o 02, vad h dih@ra@X el BOESSs chmprisThX g, stepb@Fei n

pram pexol e or the pharmaceutically acceptable salt

thereof is mlled, preferably pegml|led, prior to use;

(2):.¢ i ' f
g e L BedlhEprintletb B B orD Pt sa
thebf withedhetur porgorsdfethe (illprston all nied ¢xcipri@nsinesminer,svhcrabl e

m. |lipng or sieving steps; optionally m xing. th
Praav%ﬁzfefée% tes P@e@ﬁcec@yalfm %Oﬁeﬁ(té‘ée saherfohy reﬁfeﬁp@rgﬁf@?x pee-
1nﬂ%d,ﬁ§ﬁﬁ05§30btain the final mxture; (5) tableting the

granul es of step (3) or the final mxture of step (4)

by conpressing it on a suitable tablet press to

produce.nmatrix tablets. 1 Use of . an.extended rel ease
@) BBRCH T W ha PR Sl AT GG DY SRRl g
clains 1 to 12 for preparing a nedical conposition for

the treatnment of parkinson's di sease and congliqations‘
(3) orrediycarg e ribberssahtiingdeduringestapnily kp small granules by suitable milling or

sieving steps;

(4) optionally mixing the granules of step (3) with the remaining excipients in a mixer to

obtain the final mixture;

5) tableting the granules of step (3) or the final mixture of step (4) by compressing it

on a suitable tablet press to produce matrix tablets.

16.  Use of an extended release tablet formulation according to one of the preceding
claims 1 to 12 for preparing a medical composition for the treatment of parkinson’s disease

and complications or disorders associated therewith.



