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Ext ended rel ease tablet fornulation containing
pram pexol e or a pharnmaceutically acceptable salt
wa b@seo44 met hod for manufacturing the sane aneCTUBPR2005/053610
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
‘PF5ﬁTﬁ@?ﬁT@‘T§‘§‘Rﬁ6ﬁﬁ‘ﬁﬁﬁ§ﬁ ne recep or agonls
3 % : 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 mv@ﬂ@nlﬁi NaEctachtb @n eedraied veleavo ltgdet farmubaten cm)fhtalmng
211. 33. chem cal f ornul s follows: The sa
PrapgpeFIS qrsuidcally aﬁ?e@ﬁﬁb%‘esaiq Eergphy Wﬂwérf%ma%famﬂng the
(rmol ecul ar fornmula CLOH 1A N3GCS; rel ative
- ggﬁ?hﬁhﬁgss 302.27). Pram pexol e di hydrochl ori de
nnnohydrate 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] g:glgﬁ.l orgl%agl%horﬂ%ﬁﬁyf}e{:%)sf&saggg{f%@ %é*%tﬁrag?f different from the
crgoedqEoea drugdd. grbrsmbubptiﬂetoy pegoltod. &t israam Iﬂlernm)nglcangd unlque in
solubility in buffer nmedia is generally above 10
thapiédsie Bl qgnizt gelchag rpppler Sfrie%tmltps éothe dapaagige &;’rfmﬂwé dopamme
K&%R nehydrate is not hygroscopic, and of highly
ystalline nature. Under mlling the crystal
nodi fication (nDnohydrate) does not change.

PragiparoRon dpvieted GRgicERe o1 AmiBp 2o bexevantinia at o
(pra{ip?lz%%‘%@)b@hﬁ)thlﬁﬁﬁé elEhGhE nfo'lé'cﬁfar AR €380 N 4018 HiRbve

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

N
| N NH,
\/\I\ITLI S>;
H

The salt form commonly used is pramipexole dihydrochloride monohydrate (molecular

formula C;oHz;CLN3OS; 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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foll omed over the course of the next years by

mar keti ng aut hori sations in the European Union (EU)
weaosaEvk4eand, Canada and South Anmerica as wel | PGBEP2005/053610

countries in Eastern Europe, ,Near East and Asi a.

Pram pexole IR tablets are i Adi cated in the EU and US

N t he_t { . of si t .of eit .
e TSL TR o e 3B AR BB S
recHis@B8a80i Bf &R R& k@ meWated dLBYE sisThe IR tablets

have to be taken 3 tines a day. Fromthe

phar macoki neti c point of view pram pexole IR tablets
ar.e rapi.dl nd. conpl et el v absor.hed fol | owi n ral s
P b et RS IBAGh s B BRT S bBliRHA g Wheersotuity

is ng¥re ﬂiaﬁ&()hh%lﬁhl A0Gaaasilityie vwasel MeMadk @siiRalBoMoea 0 aid/@Nbetween
gccurs within 1 to 3 hours. The rate of absorption is

PH 2ead L7 fyPramirgxpistdalioairenioridstmenedy gipisr g npt yaresgepigs and of
. . a . Kki.
e ALR o BRSO IP U5 o AEALILORLE SR g0t P s o
chahgy @ranipdtude &l veny sabliean theadofid stakd, get(ihisolubipn itniatigktssensitive.
from8 hours in the young to 12 hours in the elderly.
As commonly known, nodified rel ease of active

Prag‘g‘%x%ly iR ddSe AldQUBIRY ?abiéwg/'e}efﬁ{rstt NEnRREY fthe ?&SA in 1997,

nistration schenme by reduci ng the anount

followed nveribedowsd dijthé nexikyess by mparkatimg apthorieaiions in the European

Un BB Ra Y era BB R RERT # AT SineGiflcs in Basten

EudParnae eustiagdlAspr eparations regul ate the rel ease of
the incorporated active ingredient or ingredients over

time and conprise fornmulations with a controlled, a
Praﬁﬁﬁéxgggﬁ{dt'ab]?tssa&’es fnﬂicgf%?’in ﬁleq%\ll g gl’S T e%a&ﬁent? B¢ signs and
extended release, so they acconplis erapeutic or
syngoivie b €iftee caly pakinv@s s dtasolof ededchypakinvans deaat in
dosage forms such _as solutions or pronptly dissolving
corgiigaiipe Widh lesodepao b Re@blsts haxe %mbregk@rgg Hg¥s a@Ryact i ve
ingredient(s) froma pharmaceutical preparation nmay be
acconpl i shed by honbgeneously enbeddi ng said active
Fronnthe gt aremic Olsiheticnpanthof diap pramipexvit IR taplelsedira gapadly and completely

sol yhle, .partially.sol.uble or insql.uble network of
absgll%ga g%liomﬁ% 8?36 ﬁﬂrin ql%raagpy rag)’solﬁg oatvag%ltlﬁ. (18 ater than 90%
andRY $la&gthuf %l&ﬁﬁ%ﬁ@énﬁﬁﬁ&@@éﬂuﬁs‘@ﬁ‘ﬁiﬁ'l 8% HoRFY. $hOFate of absorption
crystalline interactions, by conplex formation, b
is redugted Qe fodslontike bnt nvod thedereralibeaitent oo alesesptioBaPi@mipexole shows

linetgﬁ g{pggghfl %}idgaar?ﬁlﬁgélg s%l\ﬁﬁ ltulét%ri—lplgo e TS tof \f)\iatsrlgla ther.r 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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gel l ayer fromwhich the active ingredient(s) is (are)
slowy, gradually, continuously released in tine
we@Rdobhersolpy di ffusion through the pol ymeric netR@r/RP20b3/053610
erosi on of the gellayer, by gissolution of the
pol ynmer, or by a conbination“of said rel ease
mechani snms. However, it has proved difficult to
formul ate a tabl et having a suitabl e conbination of
A mBdiidd @bxiberdede Of aGHStiRirB@en§RASE pﬁﬁﬂmb@lﬁ@hl‘ Peparation
properties, where the drug is one having relatively
may |bg ccvoiplishdd byyhora@emowbeemlmlémgfsamr ze;mvp agnddéent(s) in a
ny et BB R T oo PRSP IR CL b PREGRRGR T wioous.

hydrqhiﬂed % 9ﬂi§f$§héld angtef bp ?ay@um ¥PLIRMiIVMD 2R EQR Iy ionic or
descri bes a sustained-rel ease pharnaceuti ca

cry HaWine 4R LETaEHOTSND Y CPTBPIGK SrmaH OBty Inyfrerem; Rparapl wan ¢ VEqals forces.
Salg ?’12%{3 Pﬁllhg eV Qs FRh WBhGc S waler Hﬁ%@%ggﬁfé@{]@; pielsctive

In a natrlx conpri sing a hydr ymer
gellapd faors tvdridhthb avtivegngretlientgs)lie (asds)rsebmgllyhgmﬂua]ly t@amtiously

T o ol
gel%yéto by %sg(glﬁ‘ﬁé]ﬂ Qtnthé E&gﬁ%@ r};r%%' Vc%nfﬂzmzftllaﬁ of &l %leas-errﬂ?echanlsms

sclosure thereo concehtrated to provid
conmposition with sufficient hardness yield durlng a

Hop g <f Pas ot Sho ficudg Fa5hite 2l haP R isgu e dmtipagon of

mo¥Eiea ckirdhded Or ishiiRidereleast SRIAEIRRNbropdribs wheRVhe @ehgdis one
pharnaceutlcal conposition in a formof an orally

havirg telegivalyl hagh sbnkititynavinibe saseof eragonpydle dilydrochloride.
pram pexol e di hydrochl ori de nonohydrate in an anount
of about 0.375, 0.75, 1.5, 3 or 4.5 ng, dispersed in a
Therahicl Xn@od ol apprgadhay déeibed iigrio2 2080 provade sap@ined rdéase tablet
about 35% to about 50% by wei ght of the tablet and (b)
comppqsHRe OhPTaMIPEWPI&t ar ch having a tensile strength of
at | east about 0.15 kN cnR at a solid fraction of 0.8,
in an anount of about 45%to about 65% by wei ght of
WQ heO4/ak19et ,degcailbeb a:msmiﬂlﬂneg:amjﬂﬂmtmmduﬁbdlyompcémﬁem d form of

a Ln constitutes abou 96 0 .about 7% t he
an 9@&3 ﬁ?hv(g? l}tl {cégcrrg?nm%? Fafeg5p uﬁé: piraérinﬁaco ch%lspersed ina
ma®i¥nfRising ﬂlﬂ%ﬁrﬁé@ﬁﬁ%t&cﬁ) haWad §fensilOSRINYR & at least

conp onent g ased pore-formhg conponent In
aboaih Oéﬁd@htmoiprafbmbdy atdoast abcd 6dt75 ADb%1hy, andingive prsfferablg at least

ed co onent. Furthe
bS8 0 oo a el DSEATRPRRGI et gP AL oflosure thereor s
corRPRFABRLOWrdEdd a EQAPRSidN 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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conprising a therapeutically effective anount of
pram pexol e or a pharnmaceutically acceptable salt
wWa bwsetv44and at | east one pharnmaceutical | y accBpl/ERP1085/053610
exci pi ent, said conposition Exhi biting at | east one of
(a) anin vitro release profTle wherein on average no

re.than about % of the pram I s dissolved
v S g SoolD PR EH MR e Ders TR LTI S Gomponent
in dhtAngaL 8f SHoss eddatd ot 88Y% byaREightdf tBO cthPlc¥ilMBse-based component.
pram pexol e absorption profile follow ng single dose
oral adm nistration to healthy adult humans wherein

h i ; f ) C i i . ..
Folp 8 S0 R 5RO G AR B SR Gosiion

condUiabs Pkt @itails coe@pamduiasrt @hoiexdlchddpharntiReaually
in gr actical use, it appears that any formul ation
acchpigplp galhhersef andialdedt opopharBRFRHCb Feqsriable §K¢ipignt, said
) ‘ e dail ol . ‘
oS BRSNS ORI, DR FEEh e
mosetthars abaiti 26%avf plicopramepaxslerts dssaiged Within® lanro#fje placefent of the
con e B SR S SRob et o s g byt Sh 3%
t i | ' . .
BB 58 i 0 AL, ol 0L ko] S e i
to reapht dhmeanoddj 2064 abhsorpioovs gieatar thablabout@dmposand/@nhe time to reach a

co [ Si ram pexol e or.a pharnmaceuti cal.l . .
mefiE R PO BiaiRe Bt R LT 58 EGag Praptigag use. it appears
that &6 RRBWhTGh RIVIRCin @&éhdall bl cédtoPéd Pabdse prTilk GedigiR@tfor a once
their synptons wth a single daily dose, which makes

dailytappbepgion | veouldbmaelj the ebavacquatcagsts fpr whicha gsherphigaching how to
. I e, | edi . according to a selected rel ease

adjlgs?tg{‘l% aei)@g%eelgélgl%n%r i ndependent fromthe pH val ues.
Furthernmore a nmet hod of nmanufacturing the tabl et
fornulation shall be provided, DESCRI PTI ON OF THE .

It iy apv/etingt oNthsurpsensinsgntien tp prayide mHeairoflediredease ablet composition of

nr | i | .abl.: .

BT 3o BRI BB BR BB BaRLf once-culy

orabxdreingedti¢ot is ladwjtharebgase fratitiet sabkmadomposiadi esmpdtidive
fornmul ation principles all different rel ease rat

prapisaSleq s NEETHE B e U b el TP g tiboohae

theRIPBALH dTROL arRf wihg1oRS ]i%ﬁféﬂfs b B¥ANELi P hRbAL SRt Lsifble daily dose,
extended rel ease tablet formulation conprisin

whigh amdkpei poeside taadyh timaictaasd prafiloofdbe efitvabhgregeanttaccording to a
seléc?eedrrgf%fasel pr}oﬁle%%)érllcféht 5rr}gder{)ae}1(ﬁén)t( 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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conprising at least two water swelling pol yners,

wherein one of said polyners is pregelatinized starch,
w@eotouLi n anot her one of said polyners i s aPCERP2AI/ES3610

pol ynmer. Preferably the inveption relates to an

extended reIease tabl et fornul ation, wherein the

One %1? oglnr% F (% tl¥e %rgsgp SHYS?Z encrt&le;lg:F oga%argé eh(?egq?leeﬁg § et formulation
conipeikig pfayilpeﬁola oit :dplﬂﬁha}éﬁi&fcslly RbapiabRisals thameof in a matrix, the matnx

car box [ 1 ul o preferre n exte
config B8 SUOp Lot P T TS heBiar e Bl CpePueres Fefiitinizea
starpig laydreheréis asoticar ossofisald @dlymersyd ancanaaicopyaley.mer and

wherein the content of the optionally crosslinked

Pre]ja arb}gzo & 90%18 ?e?aé% w'm e)q/end%cfe ISE%SP éq;bﬁ(elt acbrﬁny no%ggut tl%e 3610§IC
polywer -1s%eteotedi Bromtthelgrowt of -optionahylcrpssiifiled adrylc efcrckpnl)a)hm&,l tnethacrylic

referred i s an extended
ac1d";'3eqlené8§§ %{gq%&’y%n%oafbr%ym?l%%en%l fé? “her conprising a water
swel l'ing polynmer which is not pregel atinized starch or

Alsapregamicd it an ept@hqpmleaam @blehioghulition prlefer tbkyoge pdgmeds a
cro{1 fi ?g )I%X lrlc qo r(r)gsp%er‘ri 1’” ﬁ? % g‘lg%o gnrt tolf tct:lﬁ qnally cros1§11nkre% acrylic acid
pdwsﬂammenmEMdeﬂmmehemQQSM@H%eldboﬁhmwa%mmmhﬂﬂheﬁ&ﬁnm®MQn05
W -‘%alo% S8l L A%R Le¥éi‘§o'i 1%111 Ghbut B wWR Y tcPﬁb%QFi(ﬂLt'[ pl zed
tarch of an ani n|c 'S hy r OXypr opy

nethylcellulose and mhereln t he content of

Alsppigrased prao siylended |r¢1§w!se wbkeufogrehtion further qpatPFiBIRE  svafer Hyplling
0,

polﬁﬁé}%hlc%% W preéglfltitfoﬁlzg A éganWo_n(l)égpo 1 ?%dﬁ\legélf@ |p%er£b%elected
from hpdrexypesyledlulme exydraepropdinethgleclulst.et f or rrul ation,

wherein the matri x conpri ses about: (a) pram pexole or
Par@cu@ﬂ:ytpretfaﬁ*ﬁ @@a{rrrle%%egéedtrgleée Y}fgle't %&*&Qﬁtwﬂn{ef&j@élﬁéﬁé@\;aﬁi swelling polymer
whigs|np§ mgg né%w(rd‘y Of@tl lyeipni¢ Relmensy hyidpoxypropd mpgthyleglylgye and
whéréiﬁ tHIQbnER Gk %&&&? A 10M1aloS0i AR LG i€ Hjefﬁddb&ﬁ 1 wefe to

present 1 nvention r el at es to an extended rel ease
abotltaﬁl‘ett % atdnrieTarebly OBIGRPIIZS Wi g o 39 alp@Xxel&-or a
pharmaceutically acceptable salt thereof in a matrix
ParG QMR IppdfEHEEd 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.-%
(c) water swelling polymer(s) other than (b) 10 to 75 wt.-%
(d) further excipients ad 100 wt.-%

Another embodiment of the present invention relates to an extended release tablet
formulation comprising pramipexole or a pharmaceutically acceptable salt thereof in a
matrix comprising
(@) at least pregelatinized starch as water swelling polymer and optionally
excipients, the resulting tablet providing a pH-independent in vitro release

characteristic in the range from pH 1 to 7.5 or
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(a) at l|east pregelatinized starch as water swelling
pol ynmer and optionally excipients, the resulting
wa 200b/e1s9pr ovi di ng a pH i ndependent in vitro rEBIBEBERW05/053610
characteristic in the range frompH 1 to 7.5 or(b) at
| east pregel atinized starch as water swelling polyner,

a ter s I ani.o nme ferapbly an )

S5 Te Rt R RDP LR a el s PURAE Pt Ay wretiing

the res UJnhbrﬁQ b@%le@tpr%ﬁh\bﬂ)ddrf%rfhcpdthcﬂﬁ@§ﬁdﬁ£h&e el Bpdéhally

characteristic with a faster ease characteristic in

the ran g@ccq:flerpﬂi-l the ws@{ing tadhlea pyivadieg a aﬁddffmndm relcﬁse pH

i ndepend Nk aseq ch ract rlstlc ange

oH 4.5 tQ eh ms%1 eraeei Cehéagaeckeglo 10§ I’h %1 of pﬁ <45,

accordi nﬂldtap sloler @l’icﬁ‘ﬁletﬂér (brﬂyHﬂhd@ﬁéndieﬁit @d’léi@é Cﬁzﬁﬁct@ﬂiﬁﬂc in the

adm nistration allow to select and estinate which in

vitro refBggBopdf 4tleristic and tining of a

formulation is nbst suitable to achieve the desired in

vivo plasma profiles preferably with a once daily
Thappendedtrelomse fdimeulef@s according b fhicgresant ihoemishattewded for oral

principl es have been devel oped for, a s ngl
adrwﬁﬁtf@szg@ o selectand GEMBisy Wik wfrorﬁ: e %ﬁf@gteﬁam Hyl timing

of éjfofrlfnﬁfaﬁgﬁ 1srrﬁ!)sg§§1?abﬁ@ttoedcﬁié9§ ﬁw‘ﬁe@irﬁf z‘ﬂWl\d&Eﬂggﬂéjp@ﬁles preferably

ferent ependency Is aval l
w1th hmcmmllwpilmtml ‘Ehdrohose, awe dfeerftifoinallatian patcifder lsvadeen

tended rel ease drug.deliv wi.l | all
dovg e B Has b GTHE TR chi e Erghonaihtgs Bne dheren
re]da&befa%pésm% Qﬁﬁ/hdéﬂ adtal BMéreROFY aBpteﬂéﬁ?cyaB ﬁiva@l@mé' TRREE.
The term"in vitro rel ease characteristic" as used

alterieative Apyatwpteons arcreneficial p@atienis & the exigadadoclgaseedragdelivery will
O LRGLTEIR LSRG L0nReShR0 a0l FORED gl

convehieasandfcoaptibne. i ngr edi ent from t he extended rel ease
formul ati on can occur, i.e. for exanple in in vitro
di ssolution nedia, but also in body fluids or

Thesfe%{l "B \990 98@%6 khilfa?tﬁ %ﬂ‘g)r ? 151')&&16%? h'e n{a%r is dlrected toa

gastro-intestina rarre 0 present
reldapvelntdoanistihes dteained exd hndexﬂ'honmilbfased ﬂil]mdlmle(btﬁn for in vitro
rast to an late rele

under st
CXRARIRYS TG e g R g Atk BT ETE Bheh e GUST g s dpagulation

canQ8tir, L.L.Br o SMPRL IR SiPd A8NTun thédh Hut a4 REBOB i or
i ndependent from the pH value. In

simulated body fluids, more in particular in the gastro-intestinal fluids.

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, used synonymously with prolonged action,
sustained release, or modified release, dosage form is a dosage form that allows at least a
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
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particular, the termindicates that the fornul ation
does not release the full dose of the active

W0 pyretivent | nmedi ately after oral dosing and REEEP20DE053610
formul ation allows a reducti9n i n dosage frequency,
following the definition for’extended rel ease,

i nt erchan ble.wth sl.ow rel ease.. A.sl.ow o t ended

solyighdd LR Sy ey RS soRPHopH sPuR i ealin,

sustai ned rel ease, or nodified rel ease, dosage formis

a dosage formthat allows at |east a reduction in
A relosse w@mfactequmwyidm is pHsndppeddeonindicates thea dhe tcleagsathiagateristic is

ance. or apeutj.c performance as conpared to

Vlrtfl%l?ﬂp{hﬁ %m%nr% %1 eren{ ﬁcondvaentl onal dosage form (e.g. as

asolution or an i rmedl ate drug-rel easi ng, conventi onal

solid dosage form. A release characteristic which is

Acgiding de Perierching qfdlil%neaeglt {IYSRUQIHY O ypessf extended release tablet
fon‘flh%ﬁ@ﬁg % 'a%ﬂ %le' s‘i"lo%ﬁ (’ﬂ?ée}e}‘lt {glrhffm? %F[@atsh grdﬂlésf. erent pH
media. AcC )

&ordi Ing to tthe teaching present
i nvention two types of extended rel ease tabI et

formu) ati.ons e avail abl e shOWIn ff vitro .
Thg w@ga IelFdE |t=ﬁé%ts Ofvrﬁs Pé%?F%tn‘Hléf‘deEI B Stwé’ Fnéta%‘ Prrtppgoding
pol DS HRkixi1 ﬂoodnsqﬂ%lr}fot%f%% fhicR o&ﬁqal%r\ﬁl]ré/ refféagg' ng

olymer matrix leading to a square root of
chagacponseatoahulptmonvi)tis oiday eslsperclaal Eemdrd s wal,ue in the range from

o136 4, B i ol i Sighgy) PR 5 gt P s ok pi <

4.5 (st isGhddp¥ndehafb@rthé PHSIaMeliRRGaf@stéh .S 16 TS RaustBBreRease in
pH < 4.5 but is independent fromthe pH value in the

Slrrmh#ﬁ@egasmnme yersps fower alepspsinghe mégstingldluighcay paadyari@geous in
e r [
co PGS ILEPANELRYR SO s 83ga ) B8 LSl p
indelasdcafrtieasc Ifrdiﬂi)lmchlh Be ddvaggchartoreducd @Ririskdf dokedi@aing@and
wi dely pH i ndependent release profile can be
food g{f&¢it-ageous to reduce the risk of dose dunping and
food effects. According to the present invention under
“forrmulation a)" is understood the tablet fornulation
Ac@mlnéing ite thelpee sent inventioo naders gsrmuigionar)p Gsindestood she tablet
ve-defi ne‘%gunder a and under "fornul atio

b)" i
for i ALpa TR B P OISR A e i o o) and

undeP R ERE0f B? S AARASbbd AR @B @adG] WRAGHInURE &latrtX) comprises
The water swelling polynmer present 1n both alternate

the cainpeditidroxsmboa¢-idofiscdayndank). b) of t he

The water swelling polymer present in both alternate tablet formulations a) and b) of the
present invention represents at least pregelatinized starch as one hydrophilic water swelling
polymer constituting the extended release matrix which slowly releases the pramipexole or
its salt as active ingredient. The polymer swells upon contact with aqueous fluid following
administration, resulting in a viscous, drug release regulating gellayer.

Examples of polymers present in the formulation of the invention in addition to
pregelatinized starch are water swelling substantially neutral polymers or water swelling
anionic polymers.

The term “water swelling substantially neutral polymers” of the present invention

comprises alkylcelluloses, such as, methylcellulose; hydroxyalkylcelluloses, for example,
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present invention represents at |east pregelatinized
starch as one hydrophilic water swelling polyner
WEs0ivet i ng t he extended rel ease matri x whi CPCEER2S/053610
rel eases the pram pexole or its salt as active
ingredient The polyner swel F's upon contact wth

d fol t | ti i
v GERE e Bk RuG et R oG Pk S Bfes "ot
hy(ﬁ@i%v‘dﬁgﬂéellﬂ[(ﬁéeﬁstdrd)@afﬁ% alk OfcBMk1Bds OcR s hftBok yRMBN tA@KY Icellulose

tion to pregel atinized starch are water
andsl%@lwxym@ps/hmﬂwamellallosqz cn@wy@lkylp@hymrestem othat eatural, semi-

yngﬁl:e\%gt g ﬁn]e{ y 1ﬁ eo& %{ %(FIQ}% d8§ S%CH 45 s féctgmtannans gtragacanth
agat, rgﬂ&ﬂ%d@ Mand QIR Ress: arhk&h@ﬁlake%d@@@&ner& l{ﬁ)lyva@lalcohol

nmet hyl cel | ul ose; hydroxyal yl cel | ul oses,

polEyiaHpY BOdIE SSOPREITIS elePq IaYlasleyrrﬁlmléw@mW@@antﬂ ose,

co R R PO 5 R B S R s
pol;mhylyhe:@hli@ hmislﬁ)lyamdpﬁyﬁhr @x&@mp@dpomtdﬂybmhyluh@@ede and
sem

car boxy. Ik | ce se es . ot her natur

pro§§]ﬁ{1q:.| gfide prqﬂ:ragiy uloseg ether gerl(y[a‘ilbeé su y6(l1 roxypropyl
MaRShAd I‘LF}%? g 191%5%%8&%%}@1? hdrG8BEa N

me 3 guar )§ﬁﬁﬁgglgfructans ac%iﬁg@gﬂﬂﬁ

Hw&@bnﬂwnsrs pol yvi nyl al cohol ; ponV|nyIpyrroIidone,
copol ynmers of polyvinylpyrrolidone wi th vinyl acetate;
conbi nati ons of pol yvinyl al cohol and

ThPREN Vi RYENiAL i BRAR: polahdtaloK MegiGsefXin & i 08 6 p@iSes acrylic acid
pol yet hyl ene oxi de and polypropylene oxi de and

polzzmpma}@rm@ha@fyl@ta@;d eopelysarsl @learadesp ﬁ@mgle@rra@s,cﬁﬁa% xanthan gum,
Chlﬁ g s}é Cel | uI 05e oGl I% r eds%rdiu\ﬁ?tl 3 Slflc c ium, preferabl

y W‘ﬁr By FRLRTY SOPTIP SR Ry aFoXy PP o%%/? P y
acrgled dcid pslgmerimsé. preferred hydroxypropyl

nethylcellulose. The term "water swelling anionic

pol yner" of the present invention conprises acrylic

Ditgﬁq%[ﬁn %&h%‘lgﬁ Ijaée%toqfh [ﬁ%&gﬁ%g%ll deﬁul%gé Qlcf: J))é@%p%ri Hle hylcellulose

arra eenan acl a, xant
are demimeati@ldy &mﬁhblasHpclmkmapyl noahytedl lubse (HBM(llbrprefaraﬁly used in

carnel lose calcium preferably acrylic ac
the PEISGRERY PR R FFersEErapie daning fwl@ra&a@fé 69d0 mPa.s to about

10000068 Iﬁpy E’rlﬁ PYticaRl tarbesar@ndodi qrmm@@%l about 20,000 mPa.s and
met hyl cel | ul ose are conmmercial |y avai

mOHymI partig plap pyiscomety gradeaiflabbweS(OHRRAT) t(patlmfue ﬂ&ﬂ@@/ml?asdapparent

V1$COSlty of a 2% aqueous solution at 20°C.), e.g. hypromellose 2208 or 2206 (DOW,

Antwerp, Belgium). HPMC type 2208 contains 19-24% by weight methoxy and 4-12% by

weight hydroxypropoxy substituents.

Hydroxypropyl cellulose having a viscosity higher than 1,500 mPa.s (apparent viscosity of
a 1% aqueous solution at 20°C) is preferred, in particular hydroxypropyl cellulose having a
viscosity in the range from about 1500 to about 3000 mPa.s, preferably from 4000 to 6500

mPa.s (2% aqueous solutions), e.g. the Klucel series such as Klucel M (Hercules,

Wilmington, USA).

Without wishing to be bound by theory, there are believed to exist three main mechanisms
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the present invention has a viscosity grade ranging

from about 3,500 nPa.s to about 100,000 nPa.s, in
we2asot94ar rangi ng from about 4,000 nmPa. s to BEHEP2005/053610

20,000 nmPa.s and nost in particular a viscosity grade

of about 6,500 nPa.s to about 15,000 nPa.s (apparent

' it. f 2% | uti t 2 L e . .
by WhE GhistPedle Sobat OResgt G ol fn 5 B el i
dis¢dRiont ¥iR§i0R 408 dERRICA! PRmiSexdf%MK% MR AN the FEELLH By AR
4-12% by wei ght hydroxypropoxy substituents.

dissejutionxygehapyh vdwhlitlsdwemogendong)y alispersedsi @ ynahixgiegw ok
: , 0
sohédé? g?lp’%lp £ gﬁne%%%ﬁfgh é\r{allea?lérf Ig%%/ol\?({] ingtg% ﬁs@r@?nggs%%al tract, thereby

grabiy i a¥e i OPHs 10ae! Thel asEix HaKinRg can Wiss gaglublyy bdletob&l from the
range from about 1500 to about 3000 nPa.s, preferably

magxgiTae dike Wise SOGSRDIaMIEsls @ de &t Biging: i pragipgxole is
1ucel..ser s . . | e
Rl b SR o P AL SR S itsion: e
gastrbdoteytinat feide patictratecthe énsenlible) sgxigstlikichnagx amd diffuse back out
mechani smsby whi ch pram pexole or a salt thereof can
loaged With d¥€ed” from a hydrophilic matrix: dissol ution,
erosion and di ffusion. Pram pexole or its salt wll be
rel eased by the dissolution nechanismwhen it is
Thévelory éevatst syvadlingprl gmdrsicangtitutaty thg nmedtixwandinlyfpravide for the

ol.ubl e polyner. The network w || gradua| |l I sso| ve
Corﬁwh???Bl}adﬁ?f%ﬁaﬁl%Cégﬁgﬁmﬂfo?ﬁﬁa@}e RFREY DERRRS G e amount of
watef Lﬁﬁﬁh?ﬁol%ﬁér(k%@eesy@ﬁnm PrlearR@On, MRS refc@le HOER can be tuned,
~gradualTy be eroded fromthe matrix surface, |ikew se
i.c. laperasnavgtyasmcpaedlodynagr leadstoggnereipiondupecd sppieied release effect
pr.am pexal e i s processed in a matfiX de .up, of an
and VOl BrperBivere ARORY ) WaEr PR e TG Mt b
forthRtig@ &inkes fromtadsiit 30ato abbuwi WS peneighat e t he insol ubl e,
sponge- |ike matrix and diffuse back out | oaded with
drug. Therefore, the water swelling polyners

i : o . et
o SR, AL PEBRAt o0s REEULE 0 s
inflpeepeatiaticiease feflerd ithegproparitive. Anaoumnitiinaafonwe tdéife renveplol yinmgrs
ol yner (.s). processed in_the preparatjon, the rel ease
ot g s B BecareiBag ITesont rhgeg o Y thchgFragiperple dgreleased
froRQhy FREix. S8G ¢ MnBiniRTaRLHRRABELH YR AlRRdCIKeAER S  case
effect and vice versa. Preferably, the anount of water

pro§ilgedil thegrepahporeat will. Foreexampde mthen using one or more water swelling

polymers, in particular hydroxypropyl cellulose and hydroxypropyl methylcellulose, the
weight percentage of hydroxypropyl methylcellulose preferably ranges from 25 to about
62%; the weight percentage of hydroxypropyl cellulose preferably ranges between about

0% and about 16%.

Release of pramipexole or a salt thereof from a matrix containing hydroxypropyl cellulose
and hydroxypropyl methylcellulose occurs by a combined set of release mechanisms. Due
to the higher solubility of hydroxypropyl methylcellulose compared with hydroxypropyl
cellulose, the former will gradually dissolve and erode from the matrix, whereas the latter
will more act as a sponge-like matrix former releasing the active ingredient mainly by

diffusion.
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formul ati on ranges from about 30 to about 99% by

wei ght. In addition, when using a conbination of
welogaevss the ratio of said polyners al so i nf PUBRRWE5/053610

the release profile of the p1reparati on. A conbination

of different polyners of fers & he possi bility of

conbi ning different nmechani sns by which pram pexole is

rel eased fromthe matri x. Such conbination facilitates

Th&bdRl r8bask MR TamBeRle Rebldmer 8! eASAatRn0d)iid FHOhddJRRdent,
preparation at wll. For exanple, when using one or

Thareloee, Weet dsadyarihgd thgt fooll yeteted dosendyraping endyare encountered is avoided.

hydy px | ;cel lLul ose and. hydr oxypr opyl :
The rtohfiafr)é @ﬁr |f%§¥ Be%%t?ch fl%Séa— Vlvlerrllpgl 1np d g%tlll sgceagéﬁﬁ attributed to a lot of
factdysdueK vp femidchamit 1tbees that 8% exaiel 181 @bkionfaah 98 $ts tohMBht and

25 to_about 62% the wei ght per centﬁge of ) )
thup o9 Ak iRESPIEH PrePartipy py well 3p Ee <ifAgryt nhhrgians 19é thgetgtro-intestinal

0 04 4 | O : i r .

B0 BB PR FEhERRE OB AT AR AL EaT i e
regal df uhcorseet,drudl alsy ehithxiig invgkel of feidy yh eelchdddaskea@dotmsation

nbj ned set of rel ease nechani sis. e tq the )
Preﬁﬁréﬁ% alsa B9 rpyige g eﬁ%ﬁ&f?ﬁwmgﬁ?@?% R g to avoid
[ d | Y/ I . rwill
oo AR oL NHEREVRE DRyt R SO0 fed D BB s
the latter will nore act as a sponge- like nmatrix

former releasing the active ingredient inly.b .
AciFiipdy R b do i oF TGS It JPicitn may retin s
pha@aeskihdig reRadcopiatilcailb it8)wdySthidiehl A8 QRASRAEstinal tract so as to

Therefore, the disadvantage that food rel ated

avodb gedediiaile Ayctraijonsén erveqldieyr eacemragioe ee@mpitie dose-dumping, in
f. o : - i ' ' S
parfi SO 0ol hable 1 GARR SRt HITRY B Bt B R
nmechani cal forces that are exerted by the stomach on
its content and thus on an ingested preparation as )
Besjgq pragipexple ofjarspld thangol pandr they wales swellipg olymers, the formulation of
{JiBhally o ist YAbHRES. ic. ph icall
e GALALOLGT O GRS, R AL ISR LOLSS, . pragucuiat
accopthlyle iorintuliting agegs.an ooder ttd prontcae the anufalge, avintpiessibdity,

i ntake of foo an extended rel ease fornul ati on
aPPﬁ?féf‘%Gr%{& @St%Pg%lelPa?af%loﬁgﬁ%ﬁsﬁ O ?%B?Eé‘ﬁﬁ‘%c%l’%s&s@f example,
ilRhRfdrlB1eAN dlid {ildh hish 1968 e (I QS EcAUPA 28
AR dr'RICANG1id i Blrdh (A Bl Bni R Y Bl PPl A,

lubooandhi, flawers. dyks end picsgvatoes.Hathpr @meentidnalexeipians kivevn in the art

canoa{l%lbe%)ﬁélﬁcrl]éjd?d release fornulation a) may retain its

The filler may be selected from soluble fillers, for example, sucrose, lactose, in particular
lactose monohydrate, trehalose, maltose, mannitol, sorbitol, inulin, and from insoluble
fillers, for example, dicalcium or tricalcium phosphate, talc. Different grades of lactose can
be used. One type of lactose preferably used in the present invention is lactose

mono hydrate 200 mesh (DMV, Veghel, The Netherlands). Another lactose monohydrate,
lactose monohydrate of the type DCL 11 (DMV, Veghel, The Netherlands), can also
preferably be used. The notation DCL refers to "Direct Compression Lactose"”. The number
11 is a reference number of the manufacturer. In case of a water soluble active ingredient,

like the one described in this invention, more preferably water insoluble fillers, such as
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phar macoki netic rel ease profile along its way through

the gastro- intestinal tract so as to avoid
wWaezmesivabl e fluctuations in drug plasma concePCT/EPI0031653610

or conpl ete dose- dunpi ng, H particul ar avoi ds

dose-dunping in different reaions of the gastro-

i ptestinal tract. .Beside,pram.pexole or a salt .
startcﬂ épi BtIa{C%éjﬁHWll S, MICLOSLYS ¢ c{ghglogbl eréZ,alCPHlé phosphate dihydrate
and QhYWoas 1®RsiOtaltig FHRFIRR, chin¥EDiddan aB®YioRbSRistead of the water

optionally conprise further excipients, i.e.
solghieafiteiseling sl weight perpersingceoffldlenudngts bejwagrestiosit S7erand about
758 dq&ﬁﬁﬁ pronote the manufacture, conpressibility,

a%ﬁear%nbe and taste of the preparation. These

formul ati ng agents conprise, for exanple, diluents or

fillers, glidants, binding agents, granulating agents,

A gidetcan be Nee g amPEO Ve PWIdRCAMY HTODETLSY BFIST Lappdelusing tableting and

at | : i exCi B i
o GRS 5 RSO REF 3} SR At
powsd@rardedidldse,antcswibutit ealtiuhl giesphdt@indethaniie eColkidd @8ieon dioxide
L BR S BEr AL, dact o5 mongNy LAt & LrGhal 0%
ab({upé.@b/&' %bf%vefl%ﬂﬁ lbetR-afier exanpl e, dical cium or

ricalciumphosphate, talc. D fferent grades of
| act ose can be used. One type of |actose preferably

sed in the esent inventign is | actose nmonohydrat.e.
A 836 ann TERI00A AR N i dPero DRBYM i3 formed,
t " .
r KAy FRORR o Y SOp SIS AR e
punshéfssckipey.- %@tabgeelabnqamés inelude MeanaEIM plgfiafes Caleiumpytgaseie,
essi o actose" The nu rr 11 4.s reference.. .

carl B £ 37 Rk ate PEpEUTR T cbaabsF o). AERELRRE B gninera
oil,goldxdmet, potye iy glydok @olyRenyd AR obkel seydi e Bendatehs@lium lauryl

invention, nmore preferably water insoluble fillers,

suligife ROHWBtSHBN TeRerass slFdle déditdlatloglrogenatedregesably oil yénc stearate
' h . o ' . h '
sndif Ukt 38 Bne P enC LR SBTANES SR Al fn an
amaudd iof aloout Or1 % tsitead1.6%, preterablly abostdl. 3db [te abadt 116x, by widight of the
total weight percentage of filler ranges between about
tablsby, and about 75% by wei ght. A glidant can be used to
i mprove powder flow properties prior to and during
tabl eting and to reduce caking. Suitable glidants
Amiong lthedeptoohl foimdalktisg dgentrthati foxhetenayntegeresprsed in the matrix
trisilicate, powdered cellulose talc, tribasic .
forpoieBpp, HEEH B S P16 e RS D sty adapsi Caiov1d0gsy starch:
acabia¢ ; seaweed derivatives, e.g. alginic acid, sodium and calcium alginate;
Bia0xd1sten d derivati g. alginic acid, sodi d calcium algi
cellulose, preferably microcrystalline cellulose, cellulose derivatives, e.g. ethylcellulose,
hydroxypropylcellulose, hydroxypropylmethylcellulose, having useful dry or wet binding

and granulating properties; and antiadherents such as talc and magnesium stearate.

According to a preferred embodiment of the present invention the matrix of the extended
release tablet formulation of alternative a) comprises or essentially consists of
pregelatinized starch, hydroxypropyl methylcellulose and excipients. The amount of
pregelatinized starch is preferably in the range from 10 to 75%, particularly preferred from

25 to 65% most preferred from 45 to 55% by weight. The amount of hydroxypropyl
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is preferably included as a glidant in an anmount up to

about 2% preferably about 0.2%to about 0.8% by
wowioghtsoof the tablet. A |ubricant can be usedP@DEP2005/053610

enhance rel ease of a tabl et 1g/om apparatus on which it

is formed, for exanple by préventing adherence to the

face of an uppe unch ("pj.cking" r | ower punch
mopS ek o E bR el Pt s el auG Rea s from 25
to 63 ARt Frefetidll HoM $LEFIBHE wESIOTIR Shdunt 8 HE®EYdxcipients is
pal m t ostearat e, hydrogenated vegetable oil, magnesi um

prefexabdiein thit regalfrooi 0 to pofloopeaatier arlyppilejatadytram 8. 5gb 2064, most

el (BT ot iRt PPURED R R BV ot oy

addiychag ©0 ptcaecht\vegelaBl if Q) angZfro® $10e5, phiticalatly bRerred from 10
i ke. I n one enbodi nent, nagnesium stearate is

i
to 40n g1osigasaicarsd Fomubt lociie by aveagitamount of about 0.1%to
about 1.5% preferably about 0.3%to about 1% by
wei ght of the tablet. Anong the optional formulating
Thagemssioh hadnsisting kesentidly” heumterqpeddsiadhd senkdithatiaidoesknot in
formul ation there may be nentioned agents such as .
priRgaply w@aﬁi?et,he PEFERACrdditionde e mapdatqry cogaengnjsrnentioned, of
r [
o e BieactRE of it B Oh FLPER oo eRE WA e
formmtiocr yst al | i ne cel | ul ose, cellul ose derivative s,
e.g. ethylcellul ose, hydroxypropyl cell ul ose,
hydr oxypr opyl et hyl cel | ul ose, havi ng useful dry or wet

In Gk REmaREYHPNUhapiceht PiveREsH it @Spro@iadd apiH-asRed@n kdecase
such as talc and magnesi um stearate. According to a

propiee therrelsascertipoeinipexale of its spdt spmdntabloh ¢t subseduenighe absorption
. trix of the extended rel ease tahlet formulation o
i1 sh S Y FDe UGS R o b Al g
inttiegetaat Mhig eds ptaiddd,a pr-degondpitaplehscrodbiylceiold whash the
and exci pients. The anount of pregelatinized starch is
relggpephapackiniplic /1 thp sangs oh @M ¢ dm i1 Gasich apdoslopgr andlyrtier gn pH-
. r r L0, ef ecred_from 45 to 55%
mdg[g/e%&g{téﬁltg ?Sfefﬁg?agén%%t%tlﬁggg @gér gg{][/lp{'gﬁ rrEt7h5§I cel l ul ose
is preferably in the range from10 to 75%
rticul grl referred.from25 to 65%.nost_ preferred
Tnf 32% é%ta{q'b f%éﬁ,’% Syeaveie PQH@%?% ccljf iy} (pgp! optional
excipiédP ﬁ?}%f&mﬁfaﬁf)ﬁbﬁ%d in the range fromO to 30%
particularly preferred fromO0.5 to 20% nost preferred
from1l to 10% by weight. Optionally
Mo%eaorvgg ’éX gr?itog%l vx(/:a (larl slil)\!eﬂ?neg pso%grlngr[npr%?&ably an acrylic acid polymerisate, is

mandatorily present in formulation b), which is preferably selected from carbomer or

z(irastlro—

carbopol® series, known acrylic acid polymerisates having high molecular weights.
Particularly preferred are for example carbomer 941 (carbopol® 71 G, carbopol® 971) and
carbomer 934 (carbopol® 974). The acrylic acid polymerisate is preferably present in the
range of 0.25 to 25% by weight, particularly preferred 0.5 to 15% by weight, most
preferred 1 to 10% by weight. The pH dependency of formulation b) results form the
presence of acrylic acid polymerisate which intends to swell in a greater extent in the acid

pH range above pH 4.5 and in the alkaline pH range.
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additionally be present preferably in the range fromb5

to 50, particularly preferred from10 to 40, nost
wepemberved from 15 to 30% by wei ght. The expr eBGI/BPR2005/053610

"consisting essentially” is1 derstood in the sense

that it does not in principle exclude the presence, in

A e s LA b RN TR 208 g heretor,
adjdfih@ ke 4HSuRSS ﬁ‘d’i{vll@ﬁmé{‘ 8b ?ﬁ@n@.afte aARed RHBERAE [ PRrthéNune the
case of fornul ation b) the present ‘invention it is

dlstmndEdfﬂas pictepdnientjust diceas@inp pbidrylé; adidpolymiegsaein the
ramn REeXO salt . from

pre ROt hsdh 25 By Sitarh PR BBhECa PRy e

desitad, tespy il abthinh @ispassagsobfestche bé agaged, frespmmalaged, 6 a variety
astro intestinal tract. Thus, it is provided a
of f,ggﬂn Habeaentpope aliere BRI I{qrdyRESOF @Fhiorming agents, water

sw%lﬁ!%f@t??m‘é afd é:\‘%earnd%'ﬂfﬁgd?rut he range of pH < 4.5 is

‘ower an rther on pH ndependent
rel ease characterlstlc in the range fron14 5 = pH =

7.5. The a ove det s far. the water swelli
AC%@H& &9 é@fq @yaelt&? thsRTPERAINVERANd ma%’aﬁp%sf exignded
rel{a@é 1e§¥dr9ﬁla}ﬁl)n of Qﬁ’ern%{gfqu\é% gn@@s (fi‘%bé%ﬂhﬁl &ists of

wel I'ing polyner, prefe nacrylic a
pregahtymegd satle, hyﬂeoxryampat mnﬂllygpebmle@ewtryhcmcttbpqmﬂnammand

b). ch is ferably selected fro omer or
xRtk et NS e R e TiRkg Bom 10 10 75%,
parﬁaﬂmﬂbgpﬂaf&fédﬂﬂin@ asl |t0’i65 %@h@h%&fen%arﬁdn& |45 & 55% nfy%ﬁglﬁtetﬂhe

are for exanple carbonmer 941 (carbopol (r) 7

ameuyt 196 pdroRyprypyA ek tededioinse 1891821166(3;’9& Bope rqngy ﬁémt)lo tor%
perBEINLY Rt SRR YSEEEE I Gib RIS B33ty B 5 6 bclele 18

am@ur of acrybdadiy pvBh@kikate i’méfeﬁibe}f & atb@de —l“nérmoﬁ&%Ihy amount of
ight. The gH dependency of formul ation b)

wei

excieis tsHuclprablyef dlee @flgeaf,rpw Q0 %OcpaéU%Wmeﬁf%rﬁfi érqmwﬂéﬁo 20,
swel
mol P EBREL ET R 197 By 85U DR Lon ] Eftbo ko AR Aetblium may
additimaBabe poesarmpuattrably iacheange &emd toedd partioular] g pref@sglerom 10
f the release rate. refore adj usting the anount

to%@r%%}@pége @PHlﬁ%Fy%%? ¥ dehakes it possible to

further tune the dissolution profiles as desired. To

adj ust the anount of acrylic acid Polynerlsate in the
As active ingredient, pramipexole or a pharmaceutically acceptable salt thereof, may be

present in the formulation according to the present invention 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 particularly preferred embodiment e.g. 0.750
mg pramipexole dihydrochloride monohydrate, corresponding to 0.524 mg anhydrous base,
is used in the extended release tablet formulation according to the present invention.
However, any other amount of active ingredient suitable for treatment may be used with

the only proviso that the amount of pramipexole or salt is sufficient to provide a daily dose
in one to a small plurality, for example one to about 4, of tablets to be administered at one
time. Preferably the full daily dose is delivered in a single tablet. An amount of

pramipexole salt, expressed as pramipexole dihydrochloride monohydrate equivalent, of
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preferred range fromO0.25 to 25 % by wei ght provides
the further advantage that the desired, resp.

woreioshizage di ssol ution profiles can be adj ust eRCT/ER®0S/053610
mai nt ai ned, for a variety of formul ati ons conposed of
dlfferent anount s and/ or type45 of gel- form ng agents,

bR G b ™ FE AR Stnobbb D Fundban ey HHALRL e

Coﬂlﬂ'ﬁéﬁﬂﬁl' AN EBRraMBYC! ¥ithle. tHRSeRMblyeRffHo U be A5Sit DL /bout 6 mg,
formul ation of alternative b) conprises or essentially

momnsfembéy mf arpolag@lf abouti0Zeld abbelrTing, pﬂ}dalmty@pm@qut Specific
dosg&e ar}{ou E% pet t%ﬁlgt C%XCIP&CO€ §J7§j 0P onﬁei o3 ?é s@ gn%ﬁ 5. g

pregelatt nize

praﬁﬁ@‘xere&hh rb¢hléi® thamdhe dfated Mhi Andoant % copatithies ulﬂﬁa\hipeumauy
preferre from25 to 65% nost preferred from45 to 55%

cifgsiivaamgmit, vanpacsrisitg Lodhe AR RaRmYTalsre thoycrarty of s4d
ge from10 to 75, particularly
COI‘Sf“e erre%lggrht)c[)errrf\t %ﬁl?greg@[i nost preferred from35 to 55
% by wei ght. The anmount of acrylic acid pol ymerl sate
is preferably as_ above-nentioned. The anmpunt of
Ané%@??ﬁdefﬁ[eesq eblgt Eramlagpy ARG REECSPRIGAY 1108 gy preferably
the@é‘l‘iéwlﬁg”céﬁ%b!mﬁ £ferred from0.5 to 20, nost preferred
froml y weight. Optionally
car boxyrret hyl cel | ul ose sodi um nay additionally be
ese prefe rabl in the range from5
praBJéQee;

PEN arf lbefr‘é‘f erred from10 to 40, Qrbglt g%é’fye‘?“?l%}bt

prefbélatmii&d tecB0% by wei ght. As active i ngyedi®Aby weight
pram pexol e or a pharmaceutically acceptabl e salt

Othﬁwfﬁt@roﬁfwellmwr> dempi(®sent in the fornul at® n/Sdebomgishy

i nvention in any anount f
acr%]ge v %&5’%399(&eat ment of a patient. A p? %f?ggvé{t
optivhalprxaipigpeespl e is the di hydrochl ori de &hl(0% bpsieight.

preferably in the formof the nonohydrate. Usual
anounts are fromabout 0.1 to about 5 rTg pram pexol e

The?@iioha 8%%%%%1?8“&9“% %Fﬁdeﬁ%}@{lﬁe% @%ﬁmﬁg Pf@géﬁt

ram pexol e roc or| nonohydrf at e,
1nvemron93>psmtd|01ﬁg to 0.524 ny anhydrous base, is used in

xt end eI ease tablet formulation according to
Oltt%z%el?yeg‘élﬁgt? RIERPEHS OLB Gl Bereo ITgny ot her ampunt of

25 %065%/ ¥ By wggrh% o BrosHirb AR o A1t @t ment may be used
e only provi'so t'hat t'he anobunt of pram pexole
0 t<o40% évbftwmsllt@tﬁﬁarb@xmthﬂ@elbﬂ@mSdélual, dai |y dose
25 to 75% by weight of pregelatinized starch;
0 to 15% by weight of acrylic polymerisate, preferably carbomer 941;
0.5 to 50% by weight of further excipients, preferably selected from the group consisting
of colloidal silicon dioxide, magnesium stearate, lactose monohydrate, mannitol,
microcrystalline cellulose, dibasic anhydrous calcium phosphate, hydroxyproylcellulose,

povidone, copovidone, talc, macrogols, sodium dodecylsulfate, iron oxides and titanium

dioxide.

A starch having a tensile strength of at least about 0.15 kN cmi” at a solid fraction
representative of the tablet as claimed according to WO 2004/010997 is not necessary to

practice the present invention..
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in one to a small plurality, for exanple one to about
4, of tablets to be adm nistered at one tine.
worewhersail y the full daily dose is delivered iPCHEP2005/053610
single tablet. An anmount of am pexol e salt,
expressed as pram pexol e di hydrochl ori de nonohydr ate
equi val ent, ofabout 0.1 to about 10 ng per tablet, or
about 0.05%to about 5% by wei ght of the conposition,
Iti 1 hdrtic 08nepRtdritd Ql@at%%'&)ﬁ‘@ﬁgels pr¥sBhed Ak Yabhil f@{‘ﬂﬂﬂﬂlon%tcordlng to
out O 2 to about 6 ng, nore preferably an anount of
the @b@.nt 10vention I—&@\wter,ahmgxtelgbﬂ r@]absleeablctsof[ﬂncem@mtlon may comprise
an%[ﬁgr(fclt%)lnalscoaﬁa % a urrllctstlsog 03 1ﬂg %an rrcgompp%m&a FP qler Com?f)ggent for
exagtiphy Hmepﬁbﬁ’eﬂlyrmﬂﬂlO biheF mgrdichhe f@rRuAbletdddlor more plasticizers,
constitutes a therapeutically effective anmount varies

colgrgpisr @i -ntct 6™k heondidppalom BEIPFFCRIatcs meandayidgdio; supstantial
et} off ?édgac?g ?F%'efdeg 3¢ tl‘% glglgt? gncp | S PRIV ahSiRALREE ﬁ[\]rpose For

exten ase ta orrru atrorr accor |ng to
ampdxsemh a coaing icomimppeatsa disedeivakppeatdnec fothe malbletgprowde
osition:; pram pexole or a salt thereof 0.05 to f5%

megw PEHRST AU dHring PASkR LRGPP B OO \Refiaghe
swzﬁfolav‘?ﬁ RERF hﬁﬁdlér%nmg yﬂf)ﬁﬁ)lct;&lai Qoaaﬁig/%lpé’uléf‘@é held in an

acrylic aci olynerisate 0 to 25% b ght opt i
amewd |spﬁfemn( g)) pravidd 008plste aveeiglae of t'hheatléétoi"gplc:dly an amount of about

1R Pomost LGl s Pl v ERET R S oned ot %weeshiof the

tabkpagy@vhmev\@lsgﬂfdbl@f pram pexole or a salt thereof;
to 65% by wei ght of hydroxypropyl nethylcell ul ose; O

to 40% by wei ght of carboxynethylcellul ose sodium 25

Thd tgblgﬁ éfl?l? é%ée%mnvgﬁtlcﬁnr cedg%e%tf 'afﬂr él?lgdb ebeFid sﬂ aéeb f(;]rS O(%Biéle

meri sate

roufid. loan p51ytg0nzﬁ@>‘f@m0w1\/§hagbd aall of)tﬂdirtaﬂﬂwbeaxmjnﬁhrﬁ;ﬁbﬁal surface
pr ef er abl Cyl sel ected fromthe gr oup consisting o
magdgsofeedrdiag (t¢ B prefepkinuNtiopdlgis §&s @Fﬁ@ds@lé%\tﬂl‘é?éwnql%icf?@%@

tabﬁ%%?@%ﬁ@t@off—%ﬁ@'a&lalof oval or round, biconvex, shape.

Tablets of the invention can be packaged in a container, accompanied by a package insert
providing pertinent information such as, for example, dosage and administration

information, contraindications, precautions, drug interactions and adverse reactions.

The present invention is further directed to the use of the extended release tablet
formulation according to the present invention for preparing a medical composition for the

treatment of parkinson’s disease and complications or disorders associated therewith.

Furthermore, the present invention is preferably directed to a method of manufacturing the

extended release tablet formulations via a direct compression process comprising the steps

of

(1) producing an active ingredient trituration wherein the active ingredient is

pramipexole or a pharmaceutically acceptable salt thereof by preblending it with a portion



10

15

20

25

30

m crocrystal line cellul ose, dibasic anhydrous cal ci um
phosphat e, hydroxyproyl cel |l ul ose, povi done,
weapevidene, talc, nmacrogols, sodi um dodecyl SUPCHER2005/053610
i ron oxi des and tltanlun1d|o% A starch having a
tensile strength of at Ieast bout 0.15 KN cn2 at a
solid fraction r ive.of the tabhlet as claine
of S AT bSRes SBRg Nodisy Rkl o B8 y Rt Safifpexcle
or tAE RArhRGe eI Ph&LHAblel sAM eRbre s milldd, pfef@ably ipebn@liéd/ prior to
preferred that no coating is present on thée tabl et
usef or nul ati on according to the present invention
However, the extended release tablet of the invention
may conprise a nonfunctional coating. A nonfunctiona
)¢ oapmmlﬁgame@@ﬁw ingfedeenp &l ti 86N 60§ IBNthe nfad p&ianpF the water
MC, optlonally W th other ingredients, for exanple
Sweéhlaag PRIYMSIH® QS excipigais dn 2 EHKYria RPRIN &Pre: MPRet er m
"nonfunctional” in the present context neans having no
substantial effect on rel ease properties of the
(3)t abdmionaldmdrytshﬁ:enicngtthen]gesaixme thaowghhescreenah wldep tr pesazate
For exa such a coating n.inmpart a distinctive
cohghye aw&n@é a1 FRPrevsoatent b‘i‘ngTF’éité( protection agai nst
attrition during packagi ng and transportation, inprove
ease of swall owi ng, and/or have other benefits. A
(4) nondixieg tho ped- maxdate ofg;twr(@nbldﬁbel appidr eeptionalinbyaadsiimg remaining

sufficient .to i de conpl.ete cqverage of the tablet.
exeiiis 5 SR Rp B G oATD about 1054 more
typically an anount of about 2% to about 5% by wei ght
of the tablet as a whole, is suitable. The tablets of
(5t hetaplebrg e fingl/@mttigPycompRssoL 1aenya swiablgohiepress tapepduce
ma&ﬁ» tf or exanpl e round, oval, polygonal or pillow
ape “and optionally bear nonfunctional surface
narklngs According to the present invention it is

preferred that the extended rel ease tablets are white
Thftféfoﬁﬁ‘a fthe ighletsare panyrclyied) viva diret aMPEsEeh PEsECsSsHEple applies to

botﬁ%?ée@to? gﬁfm g&%lé &t’e@ﬂ%& ea‘%@ &a?%i(&ﬁ&'ﬁsa% QCllngveaadquate content

cconpani ed age insert provi

unifvemity e s Tomf dltugﬂ(baddbrrﬁlulaﬂnorasshe dctive mpasiidne js plotagdy gag# milled.
fornatlo i catjons,

dmi_ni stration. i ont
PrefiT RN R BRACI® i ottty el e Lh s dstggmined by

lase-ml?fﬁQEt%ﬁl%H& uki % ARpbisi gg§y‘sﬂ3?nr idiHafelegded By bhGicldSIRiction of
of the exténde ease ta
90 % (V/V) being smaller than 100 um, most preferably a particle fraction of 90 % (V/V)

being smaller than 75 um in diameter.

Also other processes can be applied to the manufacturing of pramipexole extended release
tablets, like conventional wet granulation and roller compaction. In case of wet granulation
preferably pramipexole is granulated with suitable fillers, like e.g. starch, microcrystalline
cellulose, lactose monohydrate or anhydrous dibasic calcium phosphate, and wet binding
agents, like e.g. hydroxypropylmethylcellulose, hydroxypropylcellulose, povidone,
copovidone, and starch paste, leading to a active ingredient concentrate, which after drying
and dry screening i mixed with the main fraction of gel forming excipients, like all the

above described retarding principles.
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formul ati on according to the present invention for
preparing a nedical conposition for the treatnent of
we2ankireen' s di sease and conplications or di SECTEPH05/053610
associ ated therew th. Furthegno t he present
invention is preferably dir ed to a method of
manu turln the extended release tablet. fornmul ati
In GRGSL ATkt st etiotb e L PO B dCE BanRrers iR g
praffipdxdle Wit g€ bNe 3RcipehisUBed MAMEdIr8AcombldsHbRbioRESS, or the
wherein the active ingredient is pram pexole or a
comyblelic meig Bt c(umlnylgalﬂ@gp@mtse 1sg‘ab¢essdqighmgh byconventlonal roller
Cong%alc%ng Ejo gﬂbbtgylWI ! h Fﬁ%er%agger Bcrg ‘Ealsd)owweto gran%le(_s} which are
furthBefi @il rﬁﬁca@h@tﬁmﬂl@ e@élptem, phaginRasUTubeiaidty arﬁﬁﬁﬁﬁﬂl&?@étﬁ&
salt thereof is mlled, preferably peg- mlled, prior
to use; (2) prem xing the active ingredient
WENERI N portion of the water
BR%EF%%R%D}‘@%T@@&%RM exg;l%pl ents in a mxer to
obtain a pre- m xture; (3) optionally dry screening
.the pre- mxture. throu creen in order ta. .
Figugegh @@4%0@” dgest U]é‘Stﬁaé |ad?r fig by dimept ¢ it gpmpression
mah‘tﬁ'a&ﬁﬁﬁ% f,%ceésﬂa);c&hm?@& tﬂeqﬁe%ﬁﬁnvgﬂﬁgnur e of step (2) or
Ina mxer, optional y addi ng’ remai ni ng
ex0|p|ents to the m xture and continuing m xi ng; and

Fish ) et e B e ol P PR b 8P Bof

accORBiLah€ prebdift idvai®t ShRh oM UBE by ety tabapstP ieS Hifferent
conpr essi on process which applies to both types of

pHpregid; pexol e ext ended rel ease matrix tablets. To

achi eve adequate content uniformty in this [ ow drug

| oad fornmulation, the active ingredient is preferably
Figneds ism driystoillubteaingriad Uigsdligongaofiles be3 siatiex chibdt fortilldtons

of the peg- mlled drug substance, as determ ned ®
accpiglifigr todhe priesent Hrventign wgwh gontar 4% o % gask by gﬁlgﬁbﬂﬁy carlopol”,
]B$§Q terlzed by particle fraction of 90 % (VfV) being

r than 100 mm nost preferably a particle
fractlon of 90 @6(\&\0 being smal l er than 75 nn1|n

. di Al so_.ot rocess can he applied to.
Figisr| RS HCOReg CHRPERaN o Die B Beaggss With Wference o
a flow diagram wherein the manufacture of the extended release tablets of Examples 1 and
2 are exemplarily shown. Figure 1 shows the detailed process steps and the in process

controls performed.

Process step (1) is directed to the active ingredient trituration, i.e. in the present case a salt
of pramipexole, pramipexole dihydrochloride monohydrate, in peg-milled quality, is

preblended with a portion of the water swelling polymer, in this case pregelatinized starch,
in a commonly known mixer. In the flow chart a Turbula free- fall mixer or blender is used.

The mixing time is several minutes, in the present case preferably 10 min.

In process step (2) according to the flow chart a premixing is performed, wherein the active
ingredient trituration and the main portion of the water swelling polymer(s) and excipients

are premixed for several minutes to obtain a pre- mix. In the present case hydroxypropyl
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tabl ets, |ike conventional wet granulation and roller
conpaction. In case of wet granul ation preferably

Wpe@npexol e is granulated with suitable fill ePGI/EPIORE053610
e.g. starch, mcrocrystalling cellulose, |actose

nonohydr ate or anhydrous di b1 i ¢ cal ci um phosphate,

t bj.ndi . Like e, ..
mefiire i B TOREIRT CLE mab B Sh Fhpwestariviped saichyfastaumer 41
andDoHRN§ilic&PPBYiE AR reANEd $6128 &in. RR Hcibol @At A8hddor@bula
active ingredient concentrate, which after drying and

mixgr 1 Blend@ning is nmixed with the main fraction of gel
form ng excipients, like all the above descri bed
retarding principles.ln case of roller conpaction, or

Actordial hethe o sind hyo@ssviey @) b @Ry s@ednn®f may Pp@sHaly @fke place. The
pram pexole with part of the excipients used in the )
PregPiREEe My e ressnlbnsEecaee dyougy a serecre iskamalers O gra mesh size

n : . C . .
oGP0 L EIRLSO Sl ARERAOH (DN Oty
are thereafter screened down to granul es which are

urther finally mxed with other excipients, lik .
In 15¢ SYPSAUeDt PrOReS i) RGPS P Sl SR e OBy pecording to which

the Pﬁ?@éﬁ@ Qe\lng;:ed-rfdﬁ?%meg I ULl Sf ﬁltnﬁ eufl l(tj}{%"‘l“lgi)lﬂg LWHRr after

trating a preferred enbodi nent "o I rect
screeomyr O©pspaallynaribéractiprantgmpy be eddedat dos dinpginttlee fléme chart the

resent invention: Figure 2 is a graph il|lustratin
corl g G BB b TS0 bt 05 el Fstitea BT her mbii or
sevbRl AikhAads] 08 RG6M! i (e Tuebul D@ iRF eSRitforhBY EiHal BfxiM) ©ldbtain the
cont ai ns 4% by wei ght carbopol (r) in 3 different pH

fingdweikre. Fi gure 3 is a graph illustrating the
di ssolution profiles of 3 matrix tablet fornulations
according to the present invention which contain 0%

Prot&¢s awg (8Pofhle pRiceiRtacafrdibgrd drairedeh) inveimas thevigblyting. The final
Figure 1 illustrates a preferred enbodi nent of the

MR s SRR OpRsedade (gblah Dress oy Ripdece: (T axamplgy ehleg dped

Wheh el EE%E_J:)SE&Q Ul RedEPreplast BIGNE ANIHET « %bﬁﬁﬁ% d maintain th
mat a Fet S (o anplTes % a%e a§ are @xerrpﬁar |5I y S O\I/\lm.mam at e
reqiirglguelily thhobhmitcdenaek adbledafersabjested sd thpSokdawding e prfoaess
proce contr ol erqfl)r d. Process. step (1) is
Cona*iOfse&sbif‘d Mgt HENSES | %t Ilq%ép'éa&’flefcﬂtag‘iﬁt uration, i.e. in
the present case a salt
The obtained pramipexole extended release tablets of the present invention may then be
filled, for example, into High Density Polyethylene (HDPE) bottles. The bottles are closed
tightly with screw caps and appropriately labelled, whereby all packaging and labelling

activities are performed according to cGMP regulations. Alternatively, a blister type

packaging can be used, e.g. using aluminium/aluminium foil blisters.

Figure 2 represents a graph illustrating the dissolution profiles of a matrix tablet
formulation according to the present invention. The matrix tablet contains 4% by weight
carbopol®, the detailed composition is given in Example 2 and corresponds to the above-
mentioned formulation according to the present invention. The release characteristics of
the matrix tablet in 3 different pH media are shown, i.e. in 0.05 M phosphate buffer, pH =
6.8, n = x, in simulated gastric juice, pH = 1.2, n = x, and in Mcllvaine buffer, pH =4.5, n
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of pram pexol e, pram pexol e di hydrochl ori de

nmonohydrate, in peg- mlled quality, is prebl ended
waramwoesdporti on of the water swelling pol ynmer, PATEPIDZ053610

case pregel atinized starch, 9:1 a comonly known mi xer.

Intheflowchart aTurbuIa1f ee- fall mxer or

ender is The i.n sever m nut es, .
rietsshls HRe s 05%%8&?%%{1% 5ot BRaseFEing
1ng£e&)en@%‘i@6t€g %affn@t thbankl @¥ghart a premxing is
per f or med, erein the active ingredient trituration
and the main portion of the water swelling polyner(s)

Flgggadf" %ﬁ%e'ggntse gtg%l%ﬁrlﬁus?r%? I{l%éle%lsfsg uﬁltong fﬁes (5? PHLRES hflet

rese

forimhrn@m/mmydgrmttm/b@@éﬂt lﬁi\@ﬁﬁ’or( mh@rr@artﬁk k0% corftdl® nRbFOpol®,

portion of g atinized starch, carbonmer 941 and
1% B4 % by melgsm P‘F oipl direspreetevely dhgiciaied sqmperitignsare givep in

V. I

B R AR L83 AP Ele MARPART < 65 e value
persatt eéraleagedvayive pagrediadtliy ploakd agrimst éhe tirhe (pines).m xt ur e

may be manual |y screened through a screen, for exanple

a 0.8 mm nmesh size screen, in order to segregate
Flgﬁf%g 9%&% sRBWa &Qleﬁtom' ViRh 9é1 s& eﬂérﬁaénéﬁ@'lﬁ HePatde from pH

I'n the subseque nt p ocess step (4) the nain m xing

1 tsT.8pn case p;erbfolgolrresjn@cm@ﬁnlu amg atp:{{whpmdemthele@&crqh@memlstlc wherein

or. sever al m es f er.abl
the gt B TRt Bl oER 8 R B et Pt b Rsent. An
incR%S§d G tBOhSoMROI REHBPSIE teadt 1d zhﬂ@crédsé@reléa@mg hgef | ow
chart the conponent nmagnesium stearate is added to the
main m xture, and further m xing for several m nutes,
In.the Turbula m X I's perfornmed (final

Thdaantiel) & the bkt i BHio AR Al > B L Lot et op (o)

Ac@irdinpeo fleqeesst iaseniodicrgntied tdi@sprabReontaied pradtipdxdle or its
the tableting. The final mxture is_conpressed on a

saltgy pvappleshoV e difesat ingirg wirseeprofids. Blappele @@P@h‘bﬁ tailor-
ma&@%{l)eedge @{&&gﬁlg%r%ﬁe&%%e% 'sﬁh toms&ehll SRR 18 uFBStRerved.

er 'to contro mai ntain t
required quality the obtained matrlx tabl ets are

B B R B SSE SRS A8 e

moROBINEA vRIAIVREXY SecehigodRcth £c°cb§1§§1ﬁe& 8P UL R P ndchfRry.
present invention may then be filled, for exanple,

Thérefore, Iﬂuegmatberteblcty aé@lr@leg by the pees¢HDPENtbo Prd ading Thextended or

SlO\l’?/ relealls%sof %{raeml(f)exo?e or a salt thereof allows to simplify the patient's administration

scheme by reducing the amount of recommended daily intakes and improves patient's
compliance, particularly relevant for elderly patients. The inventive extended release tablet

formulation provides a daily dose preferably administered at one time.

Furthermore, the tablets of the present invention may be manufactured via a direct
compression, wet or dry granulation process which applies to both types of extended

release matrix tablets.

The invention described will now be illustrated by the Examples which follow various

other embodiments and will become apparent to the skilled person from the present
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tightly with screw caps and appropriately |abell ed,

wher eby al |
w@znoborared according to cGW
Alternatively,

spe&? p

a blister ty p
usi ng almnnlmﬂalmnn&&nfoﬂ

ese h ill str

regul ati ons.

packagi ng and |l abelling activities are

PCT/EP2005/053610

ackagi ng can be used,

blisters.

Fi gure 2

t he, dj |uti
e Boge R P e A3tokitd Bt bt ERARuES il Yescrpgion are

1ntetnh@d ﬁﬂ@lﬁ Q8 tin FINMBREdPMd shBBIAMRE bé XeghRieh @t r&RRRE M i ¥ntion.

by wei ght car bopof,

the detail ed conposition iS given

in Exanple 2 and corresponds to the abovenenti oned

pr esent

Ex é&r@;l ation according to the i nventi on.
se characteristics of the matrix tabl et

The
in 3

Acébriiing 1@ the p@é‘éeﬂﬁdtf@ltl@h @rﬁﬁ@%le ExtendddeldafTatiti haephahe

buf f er, %
ma@tﬁactuljpdz

shaée(} %i%onvexr fBLe&S ?ﬂér galbfelfbear

ue percent o

easeg actl

si nmul at ed

ve | ngred ent
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hentablesé oféh@EWnN@q; prgaYIAE to efff\élalte ‘Hxé

ed 96 p¥ Q&ﬁlguéteer%& Sgﬁlg] aHEieshau not

ui ce,
& mgn Opjeng

be dighled $ito hhed. iThe ptdmipesjle tablegtiinethS Ex@pples enitsin . 79 ap lof

pra%nléllmlié{er(ﬁ ltafdgﬁ(l i’ﬂ

he. di ssql yti on
fﬂ%{gogﬁva%q ROTTERORES

rofiles o

éég‘hfﬂg ijpramlpexole

fred, AN Rrb Qhasd e matrix tabl ets contain no carbopol (r),

1% or 496by wei ght car bopol (

r),

respectively,

t he

detalled conpositions are given in Exanples 1, 2 and
e mediumis a 0.05 M phosphate buffer,

Th
—Jﬁﬂgﬁialue percent of

rel eased active |ngred|ent

pH = 6. 8.
IS

On@ tabbBRhcACH (RS fudiftfivelai® gLtk cofip84ilies o2p@ARfEpck ok nded

H- i ndependent

in vitro rel ease characteristic in

p
relqalaﬁetablat'q;gvéwrﬂ@m tp Hlejprmnt?1nsemtmncla§bowarIbBﬁBl@rl) i s not

pH-de ent r

increase of the amount of c¢

h
TABLEE ™ off PR SRR o ko ST of RRRAESS

< 4.5 iwgblkaster in case carbopol (r)

rhnnnl (r\

r !aenex

is pr esent.
leads to a

endfad r?_llease

decreased rel easing| r BPerTh
pr eselmgrédiendnt i on ay ). Aamigf g
present invention eitdablet r

e advantages of
| d: Aswmetidnng t
el ease tablets
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r el éak¥
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§r§1ra?enbeg hil¥dgt r o .

aval | abl e show
r of¢tivesinglegliepis

g
possoppiate sandard
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BB e, =Y

Pffl-‘aﬁ%%@ﬁ@é ptachyi seasel

i 3
Swhel I9Pbval ent with B.R0

advanci

lo. + : P
ciidlr daLt T 1 stnr o

d dwelliepageni ct

fflictipg that
g age and is of
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Lr e Ph.Eur. / USP

ol e,

Refpeence to Standards

DeCONBSEyr. / NF
en

Caglppwerddhi ed by dec

ne 4
(Carbopol® 71 G) 33007

fror X}'elling agent

Ph.Eur. / NF

Colloidal Silicon dioxide 1.400

Glidant

Ph.Eur. / NF

Magnesium stearate 1.750

Lubricant

Ph.Eur. / NF

Total 350.000
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Ther ef or e,

the matrix tablets according to the present

i nvention providing an extended or slow rel ease of
weeanpexol e or a salt thereof allows to sinplPEHEP5/053610

patient's adm nistr
of

adm ni stered at one tine. Furthernore,

recommended daily intake

ati on sc

&

me by reduci ng the anount
and i nproves patient's

xS0 |j ance, particularly relevant for elderly
—X%EEQH s. The inventive extended rel ease tabl et
A fhardEnfoldRRen? bR WHedRali @ fkad Adyq A B R1LIE %rﬁ%@k‘ﬁi(ﬂl of pramipexole

he tablets of

exterded pelesse titblithgeotdiagtonthy presentannention iy showniin TARLE 2ct
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tTomof

pram pexol e extended

qualitative and quantitative conposition of
rani e§<ol e extended rel ease tablets according to the
%ﬁ&&— invention is shown in TABLE 2.

The batch formula for the two pramipexole tablet formulations of Example 1 and 2 is

enbodi nent of the

shown in Table 3. The batch size of the final mixture corresponds to a batch size of

2000 tablets.
Table 3: Composition per batch of pramipexole 0.75 mg ER tablets
Insredient Grams per batch Grams per batch
g Example 1 Example 2

Pramipexole- d1hydrqch10nde 1.500 1.500
monohydrate, peg-milled
Hypromellose 2208 315.000 315.000
Pregelatinized Starch 370.200 349.200
Carbomer 941 7.000 28.000
Colloidal Silicon dioxide 2.800 2.800
Magnesium stearate 3.500 3.500
Total Mass 700.000 700.000
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TABLE 2: Qualitative and quantitative conposition of

pram pexol e extended rel ease tabl et EXAMPLE 3 The
whaeh1Fer mul a for the two pram pexol e tabl et PCT/EP2005/053610

fornmul ations of Exanple 1 ang, 2 is shown in Table 3.

The batch size of the final 90 xture corresponds to a

batch size of 2000 tablets. Table 3: Conposition per

bat ch of pram pexole 0.75 ng ER tabl et sExanple 4 The

foll owi ng Exanpl e shows a pramn pexol e tabl et
Exdaple ati on which corresponds to formul ati on a)

Nt T

formelagas e) prabidetg f wlarst eltalrmuer[sumurdeperrdgntpnam pexaige obrl ta7.5.
pharmaceutical |y acceptable salt thereof in a matrix,
the matrix conprising at |least two water swelling
Tadotymers, wherein one of said polyners is
pregel ati ni zed starch, and wherei n another one of said

Of VITETS 1 S _an _ani oni ¢ _pol ymer. 2. The extended
PEHUENE ) et fornul ation of claim 1, wherein|fRgtablet

PRARCEI LAY IREnFiAP Bl R6h A k! A hliRg 97 OUP O 0750
vt Uity Y UooT T TiRvLU vty vl

PUI ‘yllbl Q,

Hgprvawilpkd 2208ci d pol ymer s, alginates and 175.000
ﬁ@g@g&g@@hﬁy eIIquse 3. The extended rel ease tablet
1 Ul 11Ul at 1 Ull Ul bl d.l LI 2, VVI‘AICI C; L) thc d.ll; UII; |93 pU: yIICI

Bragelagsizedkiatthacryl i ¢ aci d pol ymer, and wherei | th%0400

%gp&%%gm%%n%helaptlonalIy crosslinked acryl acild 54

matrix is fromabout 0 25 w -%[to

gh@ﬁémﬁﬁsmﬁnu and preferably fron1about 0.5 W.-%1%%

Ol

aUUUl J.J VVl . /(.) allu M1 CI Cl G.UI y I I UTTI aUUUl J. VVl =70 00U

Abtal weightypatriy tahlet The ext ended rel ease tabl et 350.000

formul ati on of any preceding claim further conprising
a water swelling polyner which is not pregelatinized
starch or an anionic polymer and which is preferably
sel ected from hydroxypropyl cel |l ul ose and
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hydr oxypr opyl net hyl cel lul o se. 5. The extended rel ease
tabl et formulation of claim4, wherein the water

W@ Bboi13age pol ymer which is not pregel atini zed BCEHERI0H953610
an anionic polynmer is hydro ropyl methyl cel | ul ose,
and wherein the content of roxypr opyl
nmet hyl cel lulose in the matrix is fromabout 10 wt-%to
about 75 wt-% and preferably from about 25 w-%to
about 65 wt- % 6. The extepgsas rel ease tablet
formulation of claim1l, wherern the matrix conprises
about: (a) pram pexole or a salt thereof 0.05to 5
wt-% (b) anionic water swelling polymer(s) 0.25 to 25

tot-75 A O] R S ORATER g b8 7

pheexhendedly ftgasige t@bihetcof Br ainhaixi, ik MAARCOSPAGNg at least two
pranigexole or a_pharnmaceutjcally acceptable salt
walch &Y dBng PAlYECHaIESEIE it saidRpIYBgrs &t Pregedaitnized starch, and

wha%ﬁl%'og{eir BhZ8kaii A1 elé?%éémlﬁsm?pisw&g pol yner and

opti on y excl pients, resu tabl et providing
a pH independent in vitro release characteristic in
t he r digexfended yokdage tablev{oBmulatiof by claim [l ewlerein the anionic

polfREeR sSkisft PR Ghebibet sl SHR usaAsRe g porsners.
me@%ElyRt 8AHDolyn®s, 285 Ed 1 dafBdx Gy R¥I1GILRY a

pH dependent” rel ease characteristic with a faster

rel ease characteristic in the range of pH < 4.5, and a
s1dwerlhgsgtended laascoiablsHarmylagen abelping & wheein the anionic

teristic i ‘ . .
pol B RGOS i AP M Blfoth B b B ot gy
crodsliakedcdcaylraeidopdl ymdr, inwhemeirix i fi@moabown® 85 fwir- dhierabwatt 25 wt.- %,

swel ling polyners_are selected frogmthe group
anddaﬁéraé)&x fig Oﬁs@? &%y%taagputrﬁétwfén@w@r grably from about T wt.-%
to aDYBEr X pPrppyl cel I ul ose, carboxymet hyl cel | ul ose sodi um
and sodi um al gi nat e.

4.  The extended release tablet formulation of any preceding claim, further
comprising a water swelling polymer which is not pregelatinized starch or an anionic
polymer and which is preferably selected from hydroxypropylcellulose and
hydroxypropylmethylcellulose.

5. The extended release tablet formulation of claim 4, wherein the water swelling
polymer which is not pregelatinized starch or an anionic 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.-%.

6. The extended release tablet formulation of claim 1, 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.-%
(c) water swelling polymer(s) other than (b) 10 to 75 wt.-%

(d) further excipients ad 100 wt.-%



9. An extended rel ease tablet formulation according to
claim7 or 8, wherein the matri x conprises or
we@s®entidad |y consi sts of hydroxypropyl nethyl cedT/BP198%053610
and exci pients, wherein the %Om)unt of hydroxypropyl
met hyl cel | ul ose ranges from to 75% preferably from
25 to 65% by wei ght and the anount of excipients
ranges from25 to 90% preferably from 35 to 75%y
vej ght . ARext&icaxtiendashiteloeasti bRl pridey ]tﬁ’dhl%dxglé or a
according to any preceding claim wherein the anionic
phapohgawsicallysacaeptatde yali thergof th polayrivegoinzaisgwhi ch i s
sel ected,from carboner. or. carbaopol () series, 11..
ot Enaed PUrEREH PR Fl AP Kot 38 R ap oD,
10, whedxeipienttd) eherekulling€ tadl Brav@liygre pHSiat€peh8erR i sigBlrelease
in the range of 0.25 to 25% by wei ght, preferably 0.5
to 15%3hgragisriglit in t%@g%fr@ml%ww 7%,% 10% by
pght . - i.on., -
weFoi re e MoRHERARY Al 0980 St Ehe AL, Shidibh swellng
phar macaitnicpblymeaackegttabhlly salfiettheherbuliiag sabldt ipoiveditg a

t ' ily d dmi.ni st t time. 13, .
Vot hod T CREERUFHCV GFF RGEHEN B Biih6dv e ASE chiBFerste in th
For mul ahh o, g £Oud, Bd h QoW aR rukhier Y ?gggﬁébgn&énﬂé?&se

via a direct conpression process conprising the steps
of (1) ¢hardigostmyinghe seaige Vo pigdedioent. triturati on
wherein the active ingredient is pram pexole or a
pharmaceutically acceptable salt thereof by

prebl ennGtdnideiddhsa bt trb @il Af onWe 6d i ®| d1diRg1 or claims 6 to 7,
pol ymer (s) and/ or exci pi ent (sf in a mxer, wherein
wheremrangex olase Hrtheh wafsh v eltias polyezars yre seleetpd domethe graup
[ 1] - m rior to
con B0 o B DR PR E SR o BEG wlible B ioR e on

carbdxysiothpy1dcliulost bedinmiand poditimaitgiafict he wat er swel |ing
pol ynmer (s) and/or excipients in a mxer to obtain a
pre- mxture; (3) optionally dry screening the pre-

mgture Af E&H&Eldé}d%&sreg&t?gﬂ t{&rr}rgﬁl%én AQoRAA R4&ifh 7 or 8, wherein

cohesi ve particles an rove conte uniformty;
the (dtrixcampidgses loe epeiallyicohsiste odhiydbeypré@)l ntathyI&)luidse and

oI, g RPN ALY D A 10 SRl 00 EXSL LR R0 0l0 0 75,
preferably from 25 to 65% by weight and the amount of excipients ranges from 25 to 90%
preferably from 35 to 75% by weight.

10. An extended release tablet formulation according to any preceding claim,
wherein the anionic polymer is an acrylic acid polymerisate which is selected from

carbomer or carbopol® series.

11. An extended release tablet formulation according to claim 10, wherein the
acrylic acid polymerisate is present in the range of 0.25 to 25% by weight, preferably 0.5
to 15% by weight, most preferably 1 to 10% by weight.
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(5) tableting the final m xture by conpressing it on a

suitable tablet press to produce matrix tablets. 14.
worbothoef manufacturing the extended rel ease RGHER2005/053610

formul ati on according to any,of the preceding clains 1

to 12, via a wet granul ati or‘?%r ocess conprising the

3r g{l %’))(R%ﬁ%eﬁérf: as(eﬂ%ﬁgtctl%%%}@l\a{?%n Fegll?‘&%-tcgntained amount of
praﬁﬁﬁbl@@f Phemice@idNPheRpRYI Gl thdtediCis @Mﬁ@féh?to%ﬁb%de a daily
thereof by blending it Wwth a portion of the
dosexadinpiisierted al oneatime.xer, wherei n prami pexol e or the
pharmaceutically acceptable salt thereof is mlled,
preferably peg- mlled, prior to use;(2) granulating

t his. act i Methba gf ﬁﬁh@fﬁ&tuhﬁg therextdnddd efleasé @Blel fdrnation according
addi ng the gr anul ation I Iquid, preferably water; (3)

to arewif Hig RrecedpiEaiimesyiap ne@ppoerzaresswnérmeﬁ ERBRIESIEe steps of
dryer or a drying oven; (4) mxing the dried granules
of step (3) with the water swelling pol yner(s) and/or

(1) exroghichryf & activa ing're«ﬁesnttt@tucﬂnik)aiwhetdm tei avébe mgrdditmejs (' 5)

praiTP e S ABH L b ok DU G SRl AT Wit & Porton
of Jvﬁpll ﬁ’se‘ihnél]gﬁly%r;@%qwﬁr %E%tlﬁ g'rﬂ&elt Beftd gr;ﬂfiil?lﬂegole or the

rel ease t or mul at accordi ng fo any
phapmecetcally ahentade salt thellczf 15i illad gpryfegabdynpd gatilted, prigdesise;

conprising the steps of (1) mxing the active

i ngredi ent pram pexol e or a pharmaceutically

(2) ac ]]ﬁ@ﬁ@bhgtt@&bﬁvé nefe@nint Wthitigh bheep o) PAE hia@dp&iioh BEthe water
ers or al t he exci plentS in a m xer, wher ei n

swqjhmqi}émm(é anel/or lwecipleais ime auikerdalobipime p@pmazﬁuré, sal t
thereof is mlled, preferably pegmlled, prior to use;
(2) conpaction of the m xture of step (1) on a
(3) sui sabhally oyl serecs@ppiachermix(udy thregthcd fgedntie ofddpoRgregate
obtained during step (1) to small granules by suitable
cohgsive pagcles ard &mo@t@ﬁ?nt paforayyi onal |y ni xing the
granul es of step (3) wth the remaining excipients in
a mxer to
@y 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.

14. Method of manufacturing the extended release tablet formulation according

to any 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;



10

15

20

25

30

obtain the final mxture; (5) tableting the granul es

of step (3) or the final mxture of step (4) by
WeOpoOEwYsd ng it on a suitable tablet press to PCUHRRIES053610

matrix tablets. 16. Use of ext ended rel ease tabl et

formul ati on according to an?‘éof the preceding clainms 1

t 12 f d t
@) eatime B a%%%k?ﬁgﬁﬁ@ﬂmf%@&%%éﬁ%Mﬂ@ll@éﬁe&ﬁ@u@ﬁm
liqHd SREQRLS, Resaci ated therew th.

(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;

(5) tableting the final mixture of step (4) by compressing it on a suitable tablet press to

produce matrix tablets.

15. Method of manufacturing the extended release tablet formulation according

to any of the preceding claims 1 to 12 via a dry granulation process comprising the steps of

(1) mixing the active ingredient pramipexole or a pharmaceutically acceptable salt
thereof with either a portion of the fillers or all the excipients in a mixer, wherein
pramipexole or the pharmaceutically acceptable salt thereof is milled, preferably peg-

milled, prior to use;
(2) compaction of the mixture of step (1) on a suitable roller compactor;

(3) reducing the ribbons obtained during step (1) to 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 any 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.



