WO 2006/015942 PCTIEP2005/053602 Extended release tablet
formulation containing pramipexole or a pharmaceutically acceptable salt
thereof, method for manufacturing the same and use thereof 5 FIELD OF
THE INVENTION The present invention is directed to an extended release
WEHKYESHlation containing pramipexole or a pharmaceufi€dkE2005/453662
acceptable salt thereof, method for manufacturing the 10 same and use
thereof. BACKGROUND OF THE INVENTION 15 Pramipexole is a known
dopamine D2 receptor agonist. It is structurally different from the .
ﬂ&%@&&i&ﬁgs@rm&m@ﬁmmﬁﬁ, _Fﬁf&%‘i@&d@% rmaceutically
that it IS a full agonist and has receptor
seBsceniable sl thereot method for manufachuring the came and uge thereof
Pramlpexole is deS|gnated chemlcally as
(S)-2-Amino-4,5,6,7-tetrahydro-6- (propylamino)benzothiazole and has the
molecular formula CioHr7N3S and a relative molecular mass of 211.33.
FIER® DB RIE RINENIIONS follows: N\~ / NH2 S H 25 The salt form
commonly used is pramipexole dihydrochloride monohydrate (molecular
formula CiOH21CI2N30S;. relative molecular mass 302.27). Pramipexole

THgiRYSFBEHTBTRIN B N SYRATE Ticame it frrevdition coyeininae

prﬂﬁiﬂ@&ﬂc%ﬁtﬁl@@%{&dﬁim gcdangacOfaRARErder, 30d:iGodiBh manufacturing the
deco |on ramipexole is a chiral compound with one WO
FBCFIEP2005/053602. 2 chiral centre. Pure (S)-enantiomer
is obtalned from the synthetic process by chiral recrystallization of one of
the intermediates during synthesis.

BACKGROUND OF THE INVENTION

Pramipexole is a known dopamine D2 receptor a'gom'st It is structurally different from the

ergot-derived drugs, e.g. bromecriptine or pergolide. It is also pharmacologically unigue in
that it is a full agonist and has receptor selectivity for the dopamine D2 family of dopamine
receptors. '

Pramipexole is designated chemically as (5)-2- Amino-4,5,6,7-tetrahydro-6-
(propylamino)benzothiazole and has the molecular formula CroHi9NsS and a relative

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

The salt form commonty nsed is pramipexole dibydrochloride mbnohydratc (molecular
forsnula C;oHz ChN308; relative molecular mass 302.27). Pramipexole dihydrochlortide
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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Pramipexole dihydrochloride monohydrate is a highly soluble compound.
Water solubility 5 is more than 20 mg/ml and solubility in buffer media is
generally above 10 mg/ml between pH 2 and pH 7.4. Pramipexole

dih%/i%éochloride monohydrate is not hygroscopic, and of h‘iggl%ggstalline

VRN S8 er milling the crystal modification.(monohydrat 053602

change. Pramipexole is very stable ii2the solid state, yet in solution it is

light sensitive. 10 Pramipexole immediate release (IR) tablets were first
chifghReRiEe Fi e erapipmeo SovRined Eare Vs wethair s ety sy ears
rebly SBIKEIAG PoHD oL RS iDRGiRdbe-FurpReagnidairn (EV), Switzerland,

Canada and South America as well as in countries in Eastern Europe,

Near East and Asia. 15 Prarnipexole IR tablets are indicated in the EU
PramgptiSidailthér sobiirivennoidigistanta syghhtenhsbéf eithpouadrWater solubility
s BRI 9058 AlDRASA CLARMANFRARIRCK RsaY 5. USRase) BoeRg By AR silken

levodopa. The IR tablets have to be taken 3 tinies a day. From th¢
PEh R andhBEokin Emepem ot diArpriietige ters dhy tapfets RavagsaRpRifcAnd of
mgmm@dﬁ@l blﬁlngga@h‘é.oth@ _rfﬁﬂﬁiﬁg\ﬁ@éajr%rﬁiﬁlﬁf{@m il(}iﬂﬁ(ﬁi}%@i Wfdoes not

bioavgilahility is greater than.90% and the maximum plasma.. .
R TR B T MANIE IR O e oA UBct S g gensicve.

reduced by food intake but not the overall extent of absorption. :

' lj inetic | a-relatively Linterspatienta-
B B R i e,
follewed nyehtgeemisetel 1heRstr ¥ty Bladniing3uskoBstHARG Mg Burapean
umadifies, wigast.ah achivaingie iRai (AhRIRWE Q-8NP TR R RAUE Medierm
Eadmiz&str on%sygp me by reducing the amount of recommended daily

Bk ?aﬁalgﬁ;o Hient's compliance, and attenuates adverse events,
e.g. related to high plasma, peaks. Modified release pharmaceutical

p;eﬁﬁgémqwagw@gﬂﬁcam@%&gk@%%%mﬂg%@gﬁ&akV&L@ gelignt

or ingredients over time and comprise formulations with a controfled, a -
SYSBloHY ete S EE IR R YB] 8 pite 250 STHMT Brsel oedinnen selisadss, 180 they
coAsaRmplshdthedaspticrat eenuagaiense apirciives natrifered by

conventional dosage forms such as solutions or promptly dissolving

dosage forms. WO 20061015942 PCT/EP20051053602 3
From the pharmacoldnetic. 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 'h@urs._Tﬁe rate of aBSorptien
is reduced by food intake but not the overall extent of absorption. ?mﬁﬁpeﬁbie shéws
linear kinetics and a relatively small inter- pétient_ vartation of plasma 1eveis. Thc

elimination half-Tife (12[h]) varies from 8 hours in the young to 12 hours in the elderly.

As commonly knows, modified nelease of active ingredient(s) allows to simplify the
patient's administration scheme by reducing the amount of recomunended daily intakes,

improves patient's compliance, and atfennates adverse events, €.g. refated 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 stow or an exiended 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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A modified or extended release of active ingredient(s) from a
pharmaceutical preparation may be accomplished by homogeneously
embedding said active ingredient(s) in a hydrophilic matrix, being a
soluble, partially soluble or insoluble network of viscous, 59@("% %QE}&SM@Z

WOFIHar4? held together by physical or chemical entangleménts, by ionic
or crystalline interactions, by comp&x formation, by hydrogen bonds or
van der Waals forces. Said hydrophilic matrix swells upon contact with
water, thereby creating a protective gellayer from which the active

A d@%@@fﬂﬁ%&%&@@%&@ﬁ%ﬁmﬂwi@ﬁ@ mﬁﬂghmaﬂcﬁl tireration
either by diffusijon through the networ 0

ma b ARAPSHRS ?%Og??ﬁ%u g%ln%d%r Y% agcag% a% ion o"fﬁs?gt?ﬁ ?}alease

hydmﬁﬁlnamms Heﬁng/e\aelvhtid:@@Bﬂ@V@@MWﬂWW&]%O&k@BI@ng

hydﬁ oph %o pyr Oper'ﬁéﬂ%ﬁ%@%ﬂ 'Bﬁ&%%%%ﬁéﬁ@ﬁ@%@i@%ﬂ@f@or

ties, w

ere theé drug is one having rel tlvegy Is forces
CI'Y%IWIW3’a§ﬁﬁ“ﬁ1@%§§€‘%‘%lf§ﬁﬁﬁ%%@yd‘i‘r¥ %‘&%t‘bﬁt@é at‘her‘e Wl forees.
Sailf W&?@ﬂhﬂi@ﬁﬂﬁ%@%ﬁﬂﬁw tbﬁdaﬂﬂ plivmakipipevidersustanpo reitase

tablet compositions 0 04 F.'Q%ﬁ
gellayer RBIMUEES ?)(Pt’afm titieal ¢ ?IS (ﬁ% iLYn ?or%%)ef 20 an oraIIy
relslelarable éahtemgmﬁmmngtm&esmbrﬂ@@amw%mm&@ of the
pepsed inja. matri sing &Py LenkilicBR YreliaeM ASREShmisms.
lggv hJ ég%ﬂlsul eogtrélétlégtﬁmgat Ieastgﬂabout 0.15 kN cnf2, preferably at least
about 0.175 kN cni2, and more preferably at least about 0.2 kN cnf 2, at a

Ho%&&‘t@rf@ﬁﬂéj%r&%e&%mw@ @%@BlabtiMﬁ@bﬁméa esadfiiktion of
concentrated to provi OsSlItl th sufficient n
moéﬁﬂﬁ?geétﬁ‘?&ﬁ éﬁég&fﬁg&éﬁi&t ctl ‘%1 \hENSRe X{‘g 5,0RE

g opera on, I cular to resist erosion
hadtpi ng.apEicsibnObbiogating Ieuyenswfmn@wla Hheérregoride.

embodiment it is provided a pharmaceutical composition in a. form of an
orally deliverable tablet having a core comprising pramipexole

Thelrhyeh 6 ChIDHEICO T ABRTORGRAEAESHTIERH AP 5t QOB AT oS PE oS refcases et

coéllﬁ,gﬂgmg ) ddngematrix comprising (a) HPMC type 2208 in an

amount of about 35% to about 50% by weight of 30 the tablet and (b) a
pregelatlnlzed starch having a tensne strength of at least about 0.15 kN

: - Ly pUBYBROSHIBUR BFOFBPL
h&éﬁ\?m%btggb'ﬁ& N&é%%%@ﬁt@ﬂt’&@%ﬁ@@x@@ SRFHRGI in 2

onstifutes about 2% to a out
mam); 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 cno’2, at a solid fraction representative of the tablet. The disclosure thereof is

. concentrated to provide a composition with sufficient hardness yield during 2 high-speed

tabieting operation, in particular to resist-erosion during application of a coating layer.
According to a preferred embodiment it is provided a pharmaceutical _pomposition ina '
form of an orally deliverable tablet having a core comprising pramipexole dihydrochloride
monohydrate in an amount of about 6.375, 0.75, 1.5, 3 or 4.5 mg, dispersed in 2 rnatrix
comérising (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 0I5 KN
cm? at a solid fraction of 0.8, in'an armount of about 45% to about 65% by weight of tht:
tablet: s2id 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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7% of the weight of the tablet, said coating comprising an
ethylcellulose-based WO 2006/015942 PCT/EP2005/053602 4
hydrophobic or water-insoluble component and an HPMC-based
wapzed@sirg component in an amount of about 10% to abaeit#Ptebs/esseez
weight of the ethylcellulose-based component. Furthermore, WO
2004/010999 discloses an orally deliverable pharmaceutical composition 5

hﬁﬁ@ﬂ@ﬁ@&&wﬂi}?@@@%ib{rﬂﬁﬁ%vﬁﬂﬁf@u{gm FARRIDgelecRhRe component
p armaceutica y ept e ereqr an t one
R BCORTY ST AP Ao e o R SO sstng sgmponent

least one of (a) an in vitro release profile wherein on average no more

F %Q%thgwm%ﬁem&e%gi%s 2%%@ ékdﬁgg‘évﬁuu ROSA d;%%ogﬁmsmon

P acement e COI’ﬂpOSItIOﬂ In a sta n test; an
CRIRIpRErAibexoru ey piforiiye BromRt R BWIHGCsivg ler d pherpreutically
ackdpuBisiAligRIR AR L phFRs WRessI] eﬁ;mﬁef&&zﬁ&%ﬂaean

of 20% absorgtlon is greater thin about.2 hours and/or the time to reach a

COMBNAOMOYRETHIFAR R U AR Ah 4h "0 G 520 B Bty Ohaverage no
mprachanbbse 2% dar prahdpajefcrdistsivod hahing ammﬁét&dpti@hmnt of the

C&%nss(i‘:il]edarelegﬂ&%% Sg&l&égng’fo frgnce da.l c(z%ltl0 e.a oul%lom

et ove requwements or WhIC a genera te%
profflesiolowing pref descroredindnimisiraiion b}em&m@dp&eiwnmmn flee time
tPFS M@V@é%ﬁ%!ﬁﬁé@atwsﬂm of LA UIRGNOIR: Hn: 1o reach a

pharmaceutically acceptable salt thereof that is suitable for once-daily.
sy ST AR amYAR it ST AT HER SBRW OB VIdRS Yl RREeTHER Sitfo i appears
tmmgriﬁhﬁgxaaoprmxti@gmlmﬁqﬂ@rm&eﬂﬁdaﬂkm@&%t&ﬁg&%t&&fme
vides a day-lon the eutlc effect a Iow atients to at
%m&oms wi Ina%sglrt?‘g e 7yx%gose w]nhlr%fui Lﬁem e%%rg?b hm ust
aﬁh@&@éﬁﬁ@!@@ﬂl@ phspiagactive 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. 25 4a
T mobiest o nBE SR 5 RS 48 BERYidR 8 eorirpHsdikrderas bl e Fropgepsition of
preisipseolabtat fharmaadimizally acceptable salt thereof that is suitable for once-daily

oral administration. It is a further object to provide a tablet compositibn COMPTIsing
pramipcxoic or a pharmaceutically acceptable salt thereof that provides a day-long
therapeutic effect and will allow patients to treat'their sympﬁems ‘with a single daily dose,
which makes it possible to adjust the release profile of the active ingredient according 1o 2
selected release profile dependent or independent from the pH values. Furthermore a
method of manufacturing the tablet formuiation shall be prgwi&cd.



comprising pranipexole or a pharmaceutically acceptable salt thereof in a
matrix comprising at least two water swelling polymer other than
pregelatinized starch, and wherein at least one of the at least two
polymers is an anionic polymer, being an optionally crosslinked acrylic
acid polymer, and wherein the content of the optionally crosslinked acrylic
acid polymer in the matrix is from 0.5 wt.-% to 15 wt.-%. According to a
second aspect, there is provided a method of manufacturing the extended
SUpdisB Yablet formulation as defined above, via a direct compression

process comprising the steps of (1) producing an active ingredient
trityration wherein the active ingredient js pranipexole or a :
Aot dialb ity SEEIpTAETE SaPREAESY BY PO itk JFReton
comoprisater pwellirggolymer (shantforexelhient(spinbdeminer fiwhrdeim 2 matrx
colFAMIREXPIR. QT (DS PR MAGEHHCa Y acceri@blesalt fharaef i !y ch, and
preferably peg-milled, prior to use; (2) premixing the active ingredient
whgiatlor & 8P oF) ReiSAs D BHIOR Y RIRES Vit %mﬁgpﬁg‘fﬁﬁér@‘)‘“g an
optadithidy exaipientd ica/lnixeldpoltain, apieshbxtitieh3ooptondlidnptionally
crof SSRGS RTINS HRUID.A SCSRI QL ip gepragale cohesive
partlcfes and to improve content unlflormlty; 4) mixing the pre-mixture of
step (2) or (3) in a mixer, optionally by adding remaining excipients to the
AcBobdie anc CoRUNRG mixieds and-(&dtablriingitbefinal favdie e extended
Ia%e PINer Ifn gnit f?’ 5 SUiEe?Je L bllaet 3 oA E(gg;uce rrélas}rigl( t%t))cleég'com rising
e %880?&59 0 a third aspect, t éreis provided-a Method of manaracturn g °
thethsrexténtleprorbidag enasletfongrathtisritayrdefinedhatsovéovigtay ovisgredient is
praFLiAtion: PIOGeSH SAMRIRINathe, S1P S0 (PEQAWGING ANAGHIVE it with a
ingredient trituration wherein the active ingredient is_pramipexole or a .
PO HAEEHTERY BE EEPRISTE SR HIE BB rfaiﬁﬁﬁmﬁ”a%%}ﬂi%%fpem
or the gixvipiertsiinléy mixer;abvhkeraintpraniipexcléeds phefphidmageutidallyprior to

us A RIARIS st iberectis millad, preferably B?%Biélfﬁi tﬁg%éﬂltﬁfﬁg@ of the

granulating the active ingredient trituration of step (1) by adding the _
wagRAtIEHOR MU eBiafardbny Wwatiicrsy dyindiRe” Jariiis o Biepiziifral®)
opfividizedHeddypizaha geyingave fhcmixingethei sl etk goavdlesaf stdpsive

32 with éhte water swell{n E)}ol}xmer S) I@er)wd{or. eg%ilpients in a mixier to .
: . UTE. e pre-mixir ste or (3
paidbitain the HihAT mixtire, e(‘?f) ableting the' final mixture of step (4) by * Bore
in GomprSssipigeradly &y 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.

According to a third aspect, there is provided a method of manufacturing the extended
release tablet formulation as defined above, 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 thercof by blending it with a portion of
the excipients in a mixer, wherein pramipexole or the pharmaceutically acceptable salt
thercof 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



suitable tablet press to produce matrix tablets. According to a fourth

aspect, there is provided a method of manufacturing the extended

release tablet formulation as defined above, via a dry granulation process

comprising the steps of (1) mixing the active ingredient pramipexole or a

pharmaceutically acceptable salt thekeof 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,
obigioih s nipyespataideiiog the Fxtunepistebstan oh Byseiraplessileit on a
suiGHRAASIAH () IBPHsIgthRkikhems@btained 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
AcfipeslingixeurdoBiptatneting the igramnvidsdod stefi¢8) diminafanairmixtheecnfended
rel ISP A YL RMBISSSINGdLARB SRR tARISt RLASE IR PIRIUSE MdHHMsing the

tablets, Accaqrding to a fifth aspect, there is provided the use of an
SIERS (R nHe RIS T AT AR R A RS E S BL VRIS Fu S g agceptable
saltmibelicad eothpdkition fortitre dfedtmditrofompaikinserispdésease andxer, wherein

praOMBlIGRLANS OF ﬂé?‘&%f%%ﬁ%i@aﬁﬁ}’ﬁi?c?ﬁ%mgr%ﬂi%e%gﬁgﬂﬁl}@ygé?&a{l}ﬂﬁpeg

INVENTION Surprisingly, it has been found that pramipexole or a
mile PR IRy SocEPREME RI thbreSHFTEIE U8 & (W fefmil sttt eagoller
compsasiaily) exdecaedhorishon) setense tableisapd 1 IWosallergativ@es by suitable

formulation principles allow different release rate ty depen or ..
S R B R R A B B Bsgyne
exXgpreidspresenpivertioatehadaab mixexte tledrsimstheatisrfesmiiisition’) or

th<CRRAPHSING P FRINENI By Womh PbAIMag eHticaliy-Brcaptale.salb therarb il Arix
cal atrix comprising at least one water swelling polymer other than
Af8yelatinized starch. Preferably the invention relates to an extended

release tablet formulation, wherein the matrix 5 comprises at least two

addaignswelling melymerns aiber thapRiagelatinized stafeh, antWhalein At apier

fast one of the_at least two polymers is an anionic polymer. Also preferred
formuAtate ddTEle A tal e PO HOR SR SRR LN Htyisarngnt of

padetaoied disease and complications or disorders associated therewith.
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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from the group of optionally crosslinked acrylic acid polymers, methacryiic
acid polymers, alginates, and carboxymethylcellulose. 10 Also preferred
is an extended release tablet. formulation, wherein the anionic polymer is
wolt ﬁgﬁ){&\zally crossiinked acrylic acid polymer, and whereipthe.cQpiRRt Qb
the optionally crosslinked acrylic acid polymer in the matrix is from about
0.25 wt.-% to about 25 wt.-%m, andpreferably from about 0-5 wt.-% to
about 15 wt.-%, and preferably from a l 3vt-9 Q,IIHZHL W—O g
meﬁrrﬁ%rﬁgaef}sn%%lﬁ 3 ntggtcll er’gafgé%%r%%g%qé%nu at%r%l?\;‘?/#erein% ea‘sj[‘%%]ége e
phachatratianle astanblerBlibiyrabisa atdt HETRAa A st BT RY iRk polymer
othdh@Bnyegaiatintaadstarch. Also preferred is an extended release tablet
formulation, wherein the substantially neutral polymer is selected from.

mﬁyﬂf %eqdm %ﬁﬁmmmd Ihyﬂﬁww&@b fﬂmltmymﬂmmse. i sehdnantineltastyix
referred is an extended release tablet formulati t .
con e A R e e s, B M OF 6 whorein
kasponered et e hHEn PORSEIS RY FRVE PEIMEThyleellulose in the matrix is
from about 10 wL-% to about 75 wt.-% and preferably from about 25 _
Alsorpréfertodcib aut6Bded, relsa spbictfarspbiste e A AR FaTE Howlected
frotA IS L Qnn ko RN BRESIRIEAAL X RSP iSRS nebauHE)dr poljpexole
ol ora saléth reof 0.0!icgﬂ 0\évt.-% 25 (b) anionic water swelling polymer(s)
e O SRR SENAT water swelling polymer(s) 10 to 75 wL-% (d)

further excipients ad 100 wt.-% Particularly preferred is an extende
o e e s
imeifostyZeosnEvherdei rorsrhRiecrigrlis siiked
acSHCRMNNIAS Anct Magnesivm Saarms. w/a ROGI045942%, and preferably from
S TIRR2005005300¢, O BiSlesed s BARImEN of W ugsens nuanton
felared o an exten é‘a'releas tablet” formulation comprising pramipexole

or a pharmaceutically accept salt thereof in a X COIPRASING 2 (3
Alsq BIERSFSRE HSTEP §{/°\(/¥e a}ﬁﬁsepoﬁr%efé)lﬂg?ﬁgﬁhg&?ﬁ%gﬁe %ét% rﬁ’ze'3 starchand
polymers is a substantially neutral polymer other than pregelatinized starch.

§ ?l RS

Also preferred is an extended release tablet formulation, wherein the substantially neutral polymer
is selected from hydroxypropyleeliuiose and hydroxypropylmethylcellulose.

Particularly preferred is an extended release tablet formuhtion , wherein the substantially newtral
polymer is hydroxypropyl methyloeliulose, and whesein the content of hydroxypropyl .
methylceHalose i 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 formuhtion, wherein the matrix comprises
about:

(a) pramipexole or a salt thereof 0.05 o S wt-%
{(b) anionic water swelling polymer(s) 0.25 10 25 wt.-%
{c) neutral water swelling polymen(s) 10075 wi-%
{4d) fusther excipients ' ‘ ad 100 wi-%

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

941, Collotdal silicon dioxide and Magnesium stearate.
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optionally excipients, the resulting tablet providing a pH- independent in
vitro release characteristic in the range from pH 1 to 7.5, or (b) at least
one water swelling anionic polymer and optionally excipients, the
resultin tablet providing a pH-dependent release characterlstlc with a
06/ 2051053642
“f KEr 5 fIease characteristic in the range of pH < 4.5, and A Stner an
further on pH-independent release ch@racteristic in the range from pH 4.5
to 7.5. Most preferably the present invention relates to a matrix of the
extended release tablet formulation comprising at least one water .
Aqswﬁiﬁgi polysdenaihell thaprpyagéatiniieddibisiasctn grefdedhbloase alicist
SE“{;I essentiall neutral

I W W Ili | d
B CORh AR A LR B S S DR

m@@%@mactensnc with a faster release characterlstlc in the range of

H &A4-5, 3ehd slneiiandJueh E&%&%tﬂ&%ﬂ@d@@fﬁiﬁﬁé@ starch and

characterlstlc in the range from 4,5to 7., 20 The extended release
formul atmﬂ%“é?&@&cﬁﬁﬂ%’tﬁe%‘?é%%ﬂ?ﬂ%@m?ﬁ REYET R B gfgpendent in vitro
ad mlnlstraﬂmﬂsallmwﬁ&@mtmd LagmatenvgHchinAdtrorrelease

cha cterlgplcca%pgagrwa rmulatlon |§ mgrsamyl %é‘)“fs achtel\égt%h
deslir in vivo plasma pro Er era itha onc pp ICation.

Therefore r@ﬁbmjmmme WmtwawmgthQ with 2 faster
developed fuaSugle il aitke BRlet Jepr i ermylatians Radng § WefRP bn

release 25 rate types are provided and a ifferent’ pH dependency is
available. FRELACBRAL T2 10 ARSI RSGIR Be s dion paitnde dSthe

extended release drug delivery will allow patlents to treat their symptoms

ML RS R e B B UGN 85 B0

e term "In vitro release C aracterlstlc as use
fmmefm@mmmm pis girtetedabize polomss ehar feepnsticlagnized

sRRIRIREIaNAKINeL Rk @Q@ﬁ;ﬂg&&&ﬁﬂd@%@d@ﬁ%&%@! EI‘%E@ s%éﬁﬁx@%@%ﬁc

wherein the release of active ingredient from the extended release

|38 ARfREADY B TR G4 S P IETERD SO peYKERe ¥ REReRdrnt wlesie
cmeampialmwmymﬁmsahm pharediaisdutatse iadgedy flids .o astaupiee and

hﬂ?}ﬁ\{ ﬂu' sen gﬁ%ﬁ%ﬁ telr{fgnraegl'?%s;e% I?eeesge sftllt(j)lg d%zetcl:ﬁofearlgsod
The extended release formulations according to ﬁte,present:inventian intended for oral
administration allow to select and estimate which in vitro release characteristic and timi-ng
ofa formuiatign is most suitable to achieve the deszrcdm vivo plasma profiles preferably
witha once daily application. Therefore, a fofmuiation principie with several variants has
been developed for a single unit matrix tabiet, 1.e. formulations having different release
rate types are provided and & different pH dependency is available. These alternative
formuiatieﬂe are beneficial to patients as the extended release drug delivery will aliow
patients to ireat their symptoms with a single daily dose, thereby increasing patient

convenience and compliance.

The term "in vitre 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 whesein the release of active ingredient from the extended release formulation.
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5 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

Wg_t%g%g%iation does not r_elease the full dose of th_e aCtiVQM@M.S.}éQZ
immediately after oral dosing and that the formulation allows a reduction
in dosage frequency, following the definition for extended release,

an EICRANACAIGIIN.I) SIW SRIBAG HBIRN. B HIENASAdpleaRe ol sed
synohymousefy Wit prolﬁ)ng_e action, sustained release, or modified
simpldeddmdddbuge ferrn i pedicshg & fineinae-dntninal ibddtion in dosing
frequency or a significant increase in patient compliance or therapeutic
erformance as compared to that presented as a_conventignal dosage . .
In the s GF 51 Rresi MSFREP LT A g-@ il ke anEssiod in
conslitkslas agambarsn relSads rtic asive mgacdieristiconadiciiijs @htindepe dierated
indicates that the release.char ISTiG IS, v ame.nEifiarents
wef) R %%%gl |F\v§rt8r$ﬁ%%%aa§fé?r?g§ %% tﬁe’ybﬁkgebgél %téiih}%gntion_, Béxtended
partieidas éhtalotot fodicakativaisherforpoiptionidecs wrhreigrsedhe ldess efdhse

acd ofilgssbhefxiended Bieoss: @RS SldRePIRSRIMIMEON AN a reduction

believed to apply a swelling and_ partly eroding polymer. matrix. Based on
in GG RS (ROPIBRLE GRETAES T TR o

sloROURIRY 00k RRINe iR msaGeRNig ke d kradsieaneigheith gieisigedstion,
Depending on the particular embodiment formulation a) is.wi - .
s LA Ie el it v
in doring tipris)yisrfasignificatintatast GaoRiCH RV PIEAARR O BFFPABChUt are
petfl &qﬁ@&w&)%ﬂ’%&&% fRgeHamA Boial orh (28185
release in simulated gastric juice versus slower release in the intestinal .
solyting O8 AR ISR U SORTRIERRA, JeHG AR A8548 B ect from the |

dosage form is desired, 30 whereas a widely pH independent release

B T Bl e

virprabetitisamaiodifirderp¥fbradiation a)" is understood the tablet

formulation wherein the matrix comprises the composition as

above-defined under a) and . . : . .
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 dre believed to apply a swelling and
partly eroding polymer matrix. Based on the assumed mechanisms, the release profile may
roughly foliow a square root of time to exponential in virro release charéctcrisﬁc. o
Depeﬁding on the particular embodiment formulation a) is widely independent from the pH
value iri 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 4.5 10 7.5. A
faster release in simulated gastric juice versus slower release in the intestinal fluid can be
afivé ntageous in cases where 2 loading dose effect from the dosage for_rh is desired,
whereas a widely pH independent release prdﬁle can be advantageous to reduce the risk of

dose dumping and food effects.
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under "formulation b)" is understood the tablet formulation wherein the
matrix comprises the composition as above-defined under b). 5 The water
swelling polymer of the present invention represents at least one
hydrophilic water swelling polymer constituting the extended release
WOIBHHRIMCh slowly releases the pramipexole or its salt aa&fff2005/53602
ingredient. The polymer swells uporgcontact with aqueous fluid following
administration, resulting in a viscous, drug release regulating gellayer. The
Aca@dingcodhy mbthe pokntier préfsrdbiynrinpasdfor WBertred 10 00iPa. s

for&ﬁ@mm&é&%%m 29 M USSR H 20 v AN AESHGa

%ﬁl‘ymers are water swelling substantially neutral polymers or water.
W e IyriEreoed th Bblaiformatate e s s shaths rpmprises
theReisadipolRarsveidiadaraseatinvention comprises alkylce luloses, such
as, methyicellulose; hydroxyalkylcelluloses, for example;
hydroxymethylcellulose, hydroxyethylcellulose, hydroxypropylcellulose
Thanditnsivoliphpsivadukidbe yaseok jaiRytiotkyipethavis et lasaicpng dydrophilic
waldY SHY, %\Siﬁ%%&ﬁﬂﬁﬁi&g‘%ﬁ?&&%&&@w W@M‘%@Ml SCleases the

carboxyalkylcellulose esters; other_natural, sem a;nthetlc or sgnthetlc

PrAgHPIO R A AR ARBTEL RSP MRER S8 GRS Hitihaqueous
ﬂuﬂganowg wmnmw»éﬁuﬁi@m mﬁﬂaa@éyt&t% eapRlyRagititing gellayer. The |

. alcoho% poI p rrolld ne, WRLRS
m’%’?ﬁy rky %% Binations o pml;f\%gya 1

N npReldons,
of p@ﬂ?mp\s}&ﬂdh@iomet; pdalkylene oxides 25 such as polyethylene oxide
and polypropylene oxide and copolymers of ethylene oxide and propylene

oxide, prefera cellulose ether derivatives such as hydro X p opyl
Exfgey BeI¥RErh Y GBS e SHOSB  HRYS sadTel Roymers or water
sw&!ﬁﬂmpﬁﬁmdiyﬂamylcellulose 30 The term "water swelling anionic

g e A R
comgpmssschitinderivates such as chitosan, carmellose sodium, carmeliose
aﬁ&%&ﬂi@s&f %B%ﬁa@[ym@&{%@‘élﬁﬁ@o? ﬁb’eﬁlﬁ{ﬁﬁéﬁcﬂulmg, for example;
hydroxymethyleellulose, hydroxyethyleellulose, hydroxypropyleeliulose and
hydroxybutylcellulose; hydroxyalkyl alkylcellnioses; such as, hytimxyemyl
mcthylceﬂuiese and hydroxypropyl methyiceliulose carpexyalkyiceﬂmiose ssters, other
natural, semi-synthetic, or synthetic di-, olige- and polysaccharides such as '
galactomannans, tragacanth, agar, guar gom, and polyfructans; methacrylate capeiymers;
poiyvi.nyla}cphol;_ polyvinylpyrrolidone, copolymers of p{}lyﬁgyipynoﬁ@ome_ with vinyl
acetate; combinations of polyvinylaicohol and péiyvin-yipynnﬁdone; ';miyéﬂfcyléneeﬁﬁés
such as polyethylene cxide and polypropylene oxide and-copolymers {)f cthylene -ex_idé and
propylene oxide, preferably celiulose ether derivatives such as hydroxypropy!
methylcelluiose and hydroxypmpy-l cellulose, most preferred 'hydrpxypregg_l

methylceliulose.

The term “water swelling anionic polymer” of the present invention comprises acrylic acid
polymerisate, methacrylic acid copolymers, alginates, Carrageenaas,.acacia,.xanﬂ;an gum,
chitin derivates such as chitosan, carmellose sodium, carmeliose calcium, preferably

acrylic acid polymerisate.
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WO 2006/015942 PCT/k:P2005/053602 9 Different viscosity grades of
hydroxypropy! cellulose and hydroxypropyl methylcellulose are
commercially available. Hydroxypropyl methylcellulose (HPMC) preferably

W used (i)r115 thze present invention has a viscosity grade ranging, fcom.ahoit. ..,
%zg% MPA.s to about 5 100,000 mPa.s, in particular ranging from about
4,000 mPa.s to about 20,000 mPa.s%nd most in particular a viscosity
grade of about 6,500 mPa.s to about 15,000 mPa.s (apparent viscosity of
a 2% aqueous solution at 20C.), e.g. hypromellose 2208 or 2206 (DOW,

Diffeadwercaaigiadys MPMGdyperEa0 8atuhtsdrmd Sydaosybyopdigistivietolas
and 4-12% by wejghthydrox PR G TR Y PERVRAO RN in

zm:c:ezli]uio‘?’s’r(%“fﬁﬁaf\/_|Xr'1vé/¥l aa{%/if:s'c%s(%fqﬁibéﬁg ‘than Y,%%O mPe?g%a Zrent visgosi'ty of

thecprEY6T dRISOUIRNSAE BORSER TR RITEE Gram BarHt AP h bk BRI

10691392, BaNpeReuiscaRild e g&ﬂﬂW@;ﬁﬁﬁﬂW@@m
mPa.s, preferably from a. 0 aque utions), e.q.

A et R P S

visddiiput 1ishingdodeadiativmkbPM @by sthors anellyel @288 0o BASHDRYE,
man mechanismsviy whicharamingxele.9ua s3/ihereal el peieleasad

A%?FP;!F?E Pénp}hl IC matﬁ%’:e |sso(i(l}r?tll%iﬁ,%er%gioﬁJ a%d d%usioan. Prpa-mipexole Y

weighitBysadytitopexpe RiBSE-93Ethe 20 dissolution mechanism when it is
homogeneously dispersed in a matrix network of a soluble polymer. The
network will gradually dissolve in the gastrointestipal tract, thereby . .

FiY RGNy LTSI REVORRE YRS IE KB HHb: o B g Ratay Yerosty of

2 BHOLRAJIO IR MERIXSUsarderitd\iiserétalsihgipraypippxotelvldts baltng 2

.in time. When pramipexole j ocessed.ia matri r —
| . _ . P 1Y B3 H000 t0 6500

“?ﬁ%%%%‘féhﬁorﬁﬁg%%ﬁ?%ﬁﬁ%g irge?ga%g I?)l)?/ i ugigf%gféé%%q%ystm-intestingl

mPidé feneratestiotiontsite heohge- irdemuikeafdumtdédibercriBut

Wli?zﬂgx%goi{"'%gﬁjg T_herefore,. the Water swelling polymers cons.tituting the
matriX, particularly in a matrix according to formulation a), mainly provide
for the controlled pharmacokinetic release 30 profile of the preparation.

wWiRRReRdingowthetrmnl it okuwalehawaltibglpelinerfs)t three main mechanisms
by which pramipexole or a salt thereof can be released from a hydrophilic matrix:
dissolution, erosion and diffusion. Pramipexole or its salt will be rei:cased by the

Bl lnge

dissolution mechanism when it is homogeneously dispersed in a matrix network of a _
sotuble polymer. The network will ‘gradually dissoive in the 'gasufointcstinhl &aét,- ﬁiéreby
gradually releasing its load. The matrix polymer can also gradually be eroded from the
matrix sﬁrfac_e‘, likewise releasing praﬁlipemie or its salt in time. When pramipexole is
processed in a matrix made up of an insohuible polymer, it will be released by diffusion: the -
gasiro-intestinal fiuids penetrate the insoluble, spenge-like matrix and diffuse back out -
loaded with drug. ' '

Therefore, the water sweﬁiﬁg ,poiy-_meré 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 polymen(s)
processed in: the preparation, the release profile can be funed, ie: larger amounts of
swelling _p{ilymcr lead to a more pronounced sustained release effect and vice versa.

Preferably, the amount of water swelling pelymer in the present formulation ranges from
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processed in the preparation, the release profile can be tuned, it. larger
amounts of swelling polymer lead to a more pronounced sustained
release effect and vice versa. Preferably, the amount of water swelling
olymer in the present formulation ranges from WO 2006/015942 .
$5/053602 10 about 10 to about 80% by weighPGH HddfkaH3602
when using a combination of polymegs, the ratio of said polymers also
influences the release profile of the preparation. A combination of different
abayp Afhie A S Hsh&gglisibility of combining different mechanisms by
which pramipexole is released from the matrix. Such combination
facilitates_control of the pharmaeolcrnetlc release proflle ofthe

Tn oo B 2O PR T R G g OB LY PP RS Wling
mﬂuetymaf& m‘lepaarpmﬁat diydlroxypropidc ol tlasbiaxtibi pliitiypropp ymers

Off%rrse er %yﬂr?lzfaﬁé I]ﬂ\g“:)%htﬁﬁrbout 10 GZ%ngrgg;ﬁ‘?ghggéerce%gg%% d
HWWWB?&%BW%@%@M@P% PE%.

profflR % PHYARIRENAISIOFe Bk Hfce AblOMIR: BRIIXEARIARAR G welling
hydroxypropy! cellulose and hydroxyp Igggl methylcellulose occurs by a

POl Bl AT OfT ERERe PRI h%@%?ﬁgw FEcttsftpsee. the

G et L ol gl flosgive ae oo o e T e
orme | al SOlv IX

62 ethe i rge 91 g%prf:’% geﬁ%% Fg V\% é&:e an_d

Btier WIlFnore act as as matrix Jo er releasifig the active
abgaykéfHent malnly by dlffu5|on The extended release tablet formulatlon

ReRGGOMINGIRIABRUALQR AhiSRITHBRSPRRBN AR Hf@F S S pyl celintose

dlsadvantage that food related dose-dumping may be encountered.is
and byt PP %W&%ﬂ&%@?@%@ﬂ%@%ﬁﬁ O iR patrR B e
to the BilgtindeldHitig tetigtirtasts : 1k
erte b the sto content an on.an ingested preparation
c’-aai)siﬂwél ?F\medl er ﬁﬁ e%lsgﬁsv% gg%)é%t?o mtétﬁ%tlna trac'?%lr??:%t i
w%mata@mm@em fRatreE: &a&%m%am&qp&@yvmmmme ,
difdrikgoion 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 '
The extended release tablet formulation according to formulation a) is pil-independent.

Therefore, the disadvantage that food related dose-dumping may be encountered is avoided.
The problem of foed 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
thug on an ingested preparation as well as the different pH rogions of the gastro-intestinal
tract. Since the pi values encountered in the gastro- intestinal {:ract vary not only with the
region of the tract, but also with the intake of foad, an exiended releasc formulatlon

- preferably also hasto provgis an extended reiease profile and in pam(:ular has to avoid
dose-dumping regardless whether the patient is in fasted or fod conditions.

According to the presernt invention the oral extended release formulation a) retains its.

pharmacokinetic rélcasc profile along its way through the gastro-intestinal tract so as to

avoid undesirable fluctuations in drug plasma concentrations of complete dose-dumping, in

| particular avoids dose-dumping in different regions of the gastvo-intestinal tract.
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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 30 pharmacolanetic release profile along its way

throu k51the gastro-intestinal tract so as to avoid undesirablefieiatiRng,
Wﬂiﬁ"aﬂ&% B'fasma concentrations or complete dose-dumping, in particular

avoids dose-dumping in different regions of the gastro-intestinal tract WO

- 2006/015942 PCTIEP2005/0536Q02 11 Besi ramipexole ar g.salt, ..
Bt FADERIS S 3 ST S I TN T PO o adon of
the i¥iiQveRayaiey apbaaibnabrprgeifarfshaxaigBents, ie. pharmaceutically

harmaceutjcally acceptable formulati S I a[ge&;gh -&Q?&Eﬁ:}he

aco%%gg%?ﬁ?g?%‘ i ?%%éf&lﬂ&g;ﬂafg gfé%%g %%%{!té@,u% of fhe.p?gparation.: |
apptiveses foredteivfgheppmpaet A TSE T SPEdAting 2R MBI fiff grample,
diniteO SRR ARG e BiSd M RILAUN SrAGRENS ¢ MHnes SNg ARBISgents,

lubricants, flavors, dyes and _rese(?{%fuve& Other conventional excipiepts,
lubriqantas fatprs. e 2% T R R YRRy B SA 8t Trom
carSAlldie fibbargdfor example, sucrose, lactose, in particular 10 lactose

monohydrate, trehalose, maltose, mane tol and sorbitol Different grades of

lactose can be used. One type of lactose preferably used in the present
Thérfilbertioayibdactoted fronehlpilaalions SR DI IgREn BICtppR 1n particular

eSS RRd s Anpibesdaciose monahvisies 4aAINSE Mifaehy sraies of taeose
type DCL 11 (DMV, Veghel, The Netherlangs), can also. tPreter'labl be
car, e e OfoRH ISELSRIBTERY IOREL R iR ATESSidR CALSSE HTRE

. ose". The
moRE YRRk 208 bissie (Efeve neazheliier Néthelman ufacitkeriabtosaseonfly drate,
water soluble active ingredient,, like.the Qne.desgri i .Iﬂllﬁi-'!!?v tion,
‘%@BP@?@A&B‘@%%%P?R%%& #I@Iﬁ&? a‘éisﬁ?%%(sr%g%d starét‘%ﬁ% |
praferibbtds vt TramopiéoreREh rfarstar dhirech Conmrasier 35sirsao Shirapmber
11'@%%1% [eh-ohwheat SRIchaRHEr GRS Blling G hipsey sihasicsaleiuEredient,
_phosphate dihydrate and anhydrous dibasic calcium ph hgﬁa, chas
like e RG Arsaied g BYSHeTH BT PRGN ?5%?1&3%53?3 orthe Water
stseiuble dillersachRaitotahwaight pesetniagedoifitts sanges betviseatatbsatch,
. 5% and about 75% by weight. A glida 1.be. 1.10.] ]
e e e e
anBuitapieogtidibats: it pbilshielos Sy xae! FaRhedfbg Higlithidditon
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 propesties prior o and during tableting and
o reduce caking. Suitable glidants include colloidal silicon dioxide, magnesium trisilioate,
powdered cellilose, talc, ribasic calcium phosphate and the like. Colioidal silicon dioxide
is preferably included as a glidant in an amoust up to-about 2%, preferably about 0.2% to
about 0.8%, by weight of the tablet.

A Tubricant 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 lubticants include magnesium stcarate, calcium stearate;

 canola oil, glyceryl palmitostearate, hydrogenated vegetable oil, magnesium oxide, mineral

oil, poloxamer, polyethylene glycol, poi_yvi-nyi alcehol, sodium benzoate, sodium lauryl



25 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
Wtablet. A lubricant can be used to enhance. release of a tablg%fromw 360
%ﬁ%“gf%ﬁézon which it is formed, 30 for example by preverﬁmd%&ﬁer%r‘?gez
to the face of an upper punch ("picki#y") ,or lower punch ("sticking").
Suitable lubricants include magnesium stearate, calcium stearate, - canola

sulfgie. 0 SisARH B ERTAl ARG e ife AXIERRROARS SRETREI R ine stearate
anmdakmmeﬁm emhoﬁnmarﬁagmaﬁmetkweme Bl yeahded winybaicahel, an

T T R R S 0 o

tatI'l,fégetable oil, zinc stearate and the like. In one embodiment, magnesium
stearate is included as a lubricant in an amount of about 0.1% to about

1 5% preferabl about 0.3% to about 1%, by weight of the _tablet. 5
éﬁﬁﬁ%ﬁmﬁﬁﬁ bﬁl’é"tﬁdf‘ﬁ!rﬁ?eﬁﬂma’g}sﬁ% B RS PRYE in
formam@trmer&mm;ut&tmﬂﬁm&iw@eﬂmmlpﬁ%a@%@puﬁh@ﬁ starch;
olyv one copovidone; starch cama Sbatlg seawdeeaﬁl derlgf:\tlves e.g.
a cfa %aad sogﬁﬁim ana fmu%] %lnate ose pré Srab!
cclinl@mwmmne mistetagaliot gidbdogerirdibless, @@vmgumcqmﬂose

By B BRSSPSR R YRS R85 DAY IBY S ihMing

or wet binding and granulatln p ertles and antladherents such as talc
and, ERPHRHRG BIORTSRSaraE ?c@mn%% b 35,EG 7Rt BAGBBHHRCHEB e

present |nvent|on the matrlx of the extended release tablet formulation of

T L e T T
mim@mmmmmemmmwmm@e from
hy&x%i@g}ég{ﬂw |g AR DTEISRd, 39:5274 MORLRLESBEGH: [FAD sfbunt

to5 L. The amount of Urther ex0|p|ents is E)referably in the-

isehlulnsriis el YLt B8 TBRT 780 1949475 Frorgrticularly
pmm@rmﬁﬂmw MoYphyfereién? 85 to 55% by weight. The amount of further

excipients is preferably in the range from 90 to 25%, particularly pmfe_:_rrcd from 75 10 35%,
mest preferred from 65 to 45% by weight. ‘ ‘

The expression “consisting essentially” is understood in the sense that it does notin
principle exclude the presence, in addition to the mandatory components mentioned, of
ather 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 elease of pramipexole or its salt frony the tablet and suﬁscqugnt the absorption
into the blood stream can vary-during the passage of the dosage form along the gastro-
intestirial tract. Thus, formulation b) prbvides. a pH;'depen(i_cnt' release characteristic
wheréin 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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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

%%%g o} gffect the essential nature of the formulation. 254p588os/053602
embodiments of the present invention it is provided a pH-dependent

release profile, the release of pramﬁ%exole or its salt from the tablet and

bsequ bsor tion nto th blood stream ca défr 6%}
The TROSE RTINS Teh A e ey s PRk
excfmﬁmlamgmmlpmfmﬂp&b)dmndent release characteristic 30

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 ran e

Mofrgiier 25 anipic. watsr BRSSRscRe s 2Eseeb i 85 apa i dat poly
maﬂﬁ&ﬂﬁ)ﬁlﬁt@sﬁﬁtfﬁf fhenniation W@ﬁﬁ;ﬁx@@b&ﬂiﬁ%&%&@lﬁﬁilﬁﬂ:ﬁ@dﬂ@&ﬂbz
al ex ients m a ormulation M ionic
c“@&’fgggwﬁﬁ PR ?}éparééﬁéo 5L%Iy an Z%?y ic g%él olyncwig%%g%e § _
Partivahnitorifeprdsenton demmpitatiohanen i b iderprpdeT AB I sethnpe :
wﬁ%%?molecula m%%%@wﬁewa@&mmm&m NG the

eights. Particularly preferred are for example carbomer

ranga of @AFIOPSITh) b7 e R RITHHG W PAFAIbbindr G HaBoIBRT
mé&%htTkgig%% @&%QW@}H:&@@M@f&Mﬂ%ﬁ/@IMHBS lﬁtﬁgmetf
0.25% b I icularly pree % hy.wei maost t
Pre3TIGR et A1 ’ﬁfV ‘%Vﬁﬁé%ﬁg epen%agrji’c?m? rgrﬁu (i gesenice of
acri@islitsd ﬁmmammmmamm envegeaswetlieny isdlynaeid pH range
ab VE%%%% NaPEIRLrad.from, esence of acrylic acid polymerisate

mten s to swell in a grea er extent in the acid pH range above pH _
4.5 and in the alkaline pH range. 15 An increasing amount of acrylic acid

Anl8R4S:\9n3 slasranseeiclaase ate dIﬁe&eémﬁh&dla&fmgtﬂﬂmwm

of acrylic acid poI mersate Sit. S|be to further tun

W%W&ﬁg ‘ég‘ffé} Ofyo agj% R GhiRT h%# a%grﬁl‘l’c?’ acid ie the
mmbmﬁmmmm&&hedquemwwﬁy] srsaieow s
pre%%éﬁ rl%]l%r?, %Q)Yf?@tﬂg ?o%%'ﬁ? weight provides the further advantage that the

desired, resp. matching, dissolution profiles can be adjusted, resp. mmntamed, fora vanei’y

of formulations composed of different amounts andfor types of gel— formmg agents, water

swclhng polymers, fillers, and dry binders.

According te a preferred embodiment of the present iﬁventio;‘i*ﬁ_lé.mauix of ﬂlcrsxtende{_i :
release tablet formulation comprises or essentially consists 6}5 hydroxypropyl |
methylcelhilose, acrylic acid polymerisate and further excipients. The amount of
hydroxypropyl methylcellulose is preferably in the range from 10t0 7 5.-%,;3&#&(:&1&1‘*@

- preferred from 25 to 65%, most preferred from 35 to 55% by weight. The ataount of

acrylic acid polymerisate is preferably as above- mentioned. The amount of addiﬁonél
excipients is preferably in the range fromi 90 to 25% particularly preferred from 75 to 35%,
most prefemred from 65 to 45% by weight. Optionally carboxymethylcelinlose sodiumi may

-additionally be present preferably in the range from 5 to 50%, patticularly preferred from

10 10 40%, most preferred from 15 to 30% by weight.
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desired, resp. matching, dissolution profiles can be adjusted; reap.
maintained, for a variety 20 of formulations composed of different amounts
and/or types of gel- forming agents, water swelling. polymers, fillers, and
dry binders. According to a preferred embodiment of the present invention

WaResMAsHszof the extended release tablet formulation comBEEEPHS053662
essentially consists of hydroxypropyl£5 methylcellulose, acrylic acid
polymerisate and further excipients. The amount of hydroxypropyl

As methyilgetvioscpsmpipéardbly aptrermarmge fabin a0ctaPbosi ptitreafaniyy be

prefif iR @%é&%@x‘%%&%@ﬂ&%@%@&159&&@%&&&%&%&%@

amount o ic acid polymerisate is preferably as above- mentioned

praminsxmiads feohhrdividhaide selbmass psofveelials jhin fere efribe menplgdrase
Uswid inbatticanayp iafeired fom ot sambitusidrasspiciaieriiigm 85 to

45% by weight, Optiopall thylcellul
PR HE ALy 0 I PRGN & SO iicularly

momhﬁérm frorespbRding 690, Wostzmaidrodsihase, 1St by i ral®e
(abBO P %Qgér?w% ;E P8R p%%z?&%xée%&% AGHYRIBIEY Sl ATURE U i ve |

or a p armaceduitically acceptable salt thereof; may be present in any

ingrodioniruiaiisdies ﬂﬁaim@ft!é%ﬁﬁe‘éﬁﬁléﬁ‘é’cmght%? bR AEYESH et AspoRBhOSf

praRidBRINE R Qs Raihyerechionae Sadty st Refes ablysiaatl gn‘ﬁmwfdhe
monohydrate. Usual amounts are from about 0.1 to abou ﬁt‘HB
it fikdgly -

m&%ﬁs’m@gﬁﬁﬁ REBS PR PIBRCHRAAY Protgietie
dosa mmwmwmymmmmmwmwc@wmg to

o N2 R RO NG MBS R c

on accor ng tO resent’invention. However, any ot

tablgtnenipot AdR/E tm@?@mé?ﬁ byivsigbiief he semensisny Wil gseeralinberfwitable.
Preithb %ﬁﬁdﬁ&%ﬁﬁo@ﬁ@@%%%ﬂé%@?e%&@iﬁwfﬁ@ﬂﬁﬂ@f povides
a dall dose in o e toasma ur for to example o to abouitg
© ST G AT SRS RS R PR RE ek L4075
0.5¢6fienet hsa Bingld tablet ﬁmm@uhtchhxﬂmmmddmatﬁmkm Bedwasmt
ram ole ih fi i
:thaP %Bi%‘ e fllyou é‘ab? 9&%5;%%%%@5%%&%9 é’&gg%i% LARRUE IR veing |

mg per ta et, or about 0 weight of the
ﬁ%ﬁnﬁ%ﬁ‘s?ﬂwtwnf@@ﬁé%@%’é C E s e ount of about 0.2

to about 6 mg, more preferably an amount of about 0.3

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 o 75% by weight
acrylic acid polymerisate : 0 to 25% by weight
optional further excipieni(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 10 65% by weight of hydroxypropyl methylcellulose;

G 1o 40% by weight of carboxymethyleellulose sodium;

O'to 75% by weight of con starch other than pregelatinized starch;
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15 to about 5 mg, per tablet is present Specific dosage amounts per tablet
e.g. include 0.375, 0.5, 0.75, 1.0, 1.5, 3.0 and 4.5 mg pramipexole
dihydrochloride monohydrate. The amount that constitutes a

therapeutically effective amount varies according to the copdjfi f
warshd B

tfe severity of said condition, and the patient being
extended release tablet formulation &cording to the present invention;,
has preferably the following composition: pramipexole or a salt thereof
7 é‘fﬁ?@"ﬁ‘éﬁ‘%ﬁ

0 116% oy i) WA RAkTSH B (T 78% by weight 25
P Rt e Aoy e e S B
ac _90 y.wej . ereiore, a pargcularly preterr, EX en release
co LS AT o PR RCL R e Sy e A Do
misveightaiiferesiiipesciditasa solityiiere ok IoBrOIdSIpHaleWOdRTBIroylcellulose,
povqxg rQ,Q%@&%&QF&}XJ%Q - 3, A0 %&){:Wﬁiﬁmc ,Ofron oxides and titaniom

_carboxy ellulose sodium; 0 to 75% by weight of corn starch other
diogiéh pregelatinized starch; WO 2006/015942 PCT/EP20051053602 15 0

Ac%réﬁ%@%%ﬂ%@flﬁ%ﬂ%mmf efigat < exaﬁ'@fegghbm%dmmh Ptarabbyteom
0%, by weight of excipients,.prefera ected from t r cansistin
stagsgh H HEERy SHEORE %@?‘%%‘%ﬁ% 'FEATATE, TAttose rf%)%%%yg.!rlg%lét il
mmmemmmwmmmmmmmwmxmmmbm
ForBO SRS SOy BLOMIEE AR R AOWREN En 5RO 16mc or more of
macrogols, soditim dodecylsulfate, iron oxides and titanium dioxide. ,
thembovsaigIenpROshes BRAITCEIICTIEhE RSN A Stiah Ivape kPRt of
at RERIGERDOS ﬁl\ﬁéﬂth‘ , ?lﬁtifaef;%ﬂ%cﬁﬁg&iﬁﬂ&%ﬁr tﬁ@é@H setiengions ataﬁh@d,
same time such as fi jiidant, and ,the like. However, it may be -
SR BN A T R RS, T DS oo
according to the present invention, which may be replaced by one or more

It § é% g{%ﬁs : g%ﬁ&%%%@%%%&m RIRS FUHBARAEcArRIAEGH B2 RGen:

invention. However, the extended release tablet of the invéntion may comprise a
nonfunctional coating. A nonfunctional coating can compiise 2 polymer componént, for
example HPMC, optionally with otheringredicnts, for example one or more plasticizers,
colorants, etc. The term “ponfunctional” in the present context meaas having no substantial
effect on release properties of the tablet, and the cca.ﬁng serves another useful purpose. For
example, such a co#ﬁng can impart a distinctive appearance o the tablet, provide
protection against attrition during ;‘iackaging and transpottation, 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 typlcaily an amount of about 2% to about 5%, by weight of the

tablet as a whole, is suitabie.

The tablets of the present im(cmion can be of any suitsble size and sh-ajise, for cxamplc

- round, oval, polygonal or pillow-shaped, and optionaily bear nonfunctional surface

markings. According to the present inf.reﬁ’tigm it is preferred that the extended release
tablets are white to off- white and of oval or round, biconvex, shape.

Tabiets of the invention can be packaged in a container, accompanied by a package insert



16

15

25

at least about 0.15 kN enf2 at a solid fraction representative of the tablet
as claimed according to WO 2004/010997 is not required according to the
present invention. 1.5 It is preferred that no coating is present on the
-tablet formulation according to the present invention. However, the
WS Pelease tablet of the invention may comprise a RS FRRARTH3602
coating. A nonfunctional coating cart gomprise a polymer component, for
example HPMC, optionally with other ingredients, for example one or
pravidiesperstienidpsorvetorash ate forexaaie. denRmenbrimmstitiopresent
infGRRIESE NESARSRRIRSLI O RuRRIBRtal40 sliestarhielraae BraneLasHRf the
tablet, and the coating serves another useful purpose. For example, such
a coating can impart a distinctive appearance to the tablet, provide
The @teattaﬂvagmast adttiteodichorinigpeekaging thadiansiosetienabisprove
p of Swa andfor have other.benefits. A nonf agtlonal coat
0 (Lf]g(? resent m‘{et&‘lﬁ fO!‘E)F: arm\ﬁél lC TIEOSE
es ap Inan amount sutcient to provide comp ete coverage "ot
tremwmév%eat%%wmﬁm@vwa%%@b‘b@ﬁs%@@dtﬁtﬂfémﬂl
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 -
FushiEses <the FRPUHBEEUR S REFHERP LY IS/R1 2BTgt i manufacturing the

ex@fidbwishapsideciehabiitnaNyhadirao ntuneiesial prstascc3tpnaindnys steps
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

1R &985&9&@ %%&W%é@&aﬁ@%éa%&%ﬁ&éﬂﬁﬁ@%@ﬁ%%&@s

providing pertinent information such as, for example, do

Sa
PragRfRRl S RRAFRIGTRATBIY cErRPARt ééﬁét@%@é&&tt&ﬁ%ﬂg&%m a portion
of nteraskiensmpslyachenseisadians: ckbipipiaSeRt invdriioRtisréii themipexole

ted to the use of the xtended release. tablet 5 fo ulatlo ordln
%’Et(iepresen il %?Ceﬂt?o?epraglgégnng%:l% |C§I%§mp%sv o for % l%
us¢reatment of parklnson s disease and complications or disorders
associated therewith. ‘Furthermore, the present invention is preferably
directed to. a ntthod of manufacturlng the extended release tablet

or BHeTRETEANY 16 Biter

swelling polymer(s) and/or exmptc:ﬂts in a mixer to obtain a pre-mixture;

(3} optionally dry serceniug the pre-mixfure 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 mixtore and continuing mixing; and

(3) tableting the final mixture by compressing it on z suitable tablet press to produce
matrix tablets. ' '

Therefore, the tablets are manufactured via a direct compression process which applies

both types of pramipexole extended release matrix tablets. To achigve adequate content

uniformity in-this low drug load formulation, the active ingredient is preferably peg- milled.

Preferably the particle size distibution of the peg-milled drug substance, as deteriined by
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(1) producing an active ingredient trituration wherein the active ingredient
is pramipexole or a pharmaceutically acceptable salt thereof by
preblending it with a portion of water swelling polymer(s) and/or further

Xeipi in a mixer, wherein pramipexole 15 or the phargpacautically.c,
Wéé@@ﬁ%@salt thereof is milled, preferably peg milled, prior to use; (2)

premixing the active ingredient triturdfion of step (1), the main portion of

the water swelling polymer(s) and/or excipients in a mixer to gbtain a pre-
lasph ditpRctorpers) Wb%ﬁ)ﬁ%@%?%é 1Be ARG ésp(aéqfnaﬁﬁu re ﬁ?’o%%fﬁc&d%scrgg%n of
90t OWIE) teisg grediatalioo heS e pacitimsfantitos patoleiaotitamt 90 % (V/V)

uniforgﬂit +(4)Jpixing t [ -Imixture of step (2) or (3) in a mixer,
bejL(':):"ﬁtlsona f/l“ﬁ(?/‘?a dfr%%legrr%é%ﬁ%g 25 excipients to the mixture and

continuing mixing; and (5) tableting the final mixture by compressing it on

AldoBtiiahislablat aress dppRrady R MatiindabiaiseSPdhpmiatssadadielsse
are manufactured via a direct com r;fs%#%):g #orocessw icgag%&i%setto b%EQtion
m%&‘ﬁ%ﬁﬁﬂg%igm@ﬁ?gé%sﬁo FRISTARE: o athieve - &n
préféngliaieanpiesie ispfammiiydniitissiowbir it dikerem | stiors siadhacthr
ingredient. is_preferabl illed, f t ' j istrilution . .
P B e B S ey st
calmY plosBiEs 3eBDVabiadinederasidity It ERsPUlarENdnsEpSem,
by SENHRGILARINY Pt A iRk Ohd0 A RaiN Geamadies tamd0
pam, most preferably a particle fractign of 90 % (V/V) bei ller than
Bt e et

ingredicphoopeRafaitel oA B LINP R B oS
frap@RLba gl TReniRiaipips ke xlihd ebioel eksaitabletsdikg pomipletional

- mvxséfg.{gg g-' at%g%&%@”&%m%&& Jgﬁcgﬁﬁu@mﬁt SROUIAON: o

pre pexolé Is granulated with Suitable filiers,'like e.g. starches
Prothipexhlenvith oguof ity excminnh useldrobn At hecrBE s, MERIESeor the
coRgRANYEIALE osRnhydr s dpAsIE, ARl RR R anslviabRinciTe:

agents, like e.g. hydroxypropy meth%ellulose, ber‘lydro%rq@dcg}é&{lgge,
CHRRATCHE, %&B&hhﬂﬁe?i’f?&"éf&r%’f‘?‘ﬁ ‘ é?‘f&%ﬁ’&ﬁf‘; R Jpflpuies whch ase

finally mixed with other excipients, like glidants, lub ricants and antiadherents.
BRIKF DESCRIPTION OF THE DRAWINGS |

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

manufacturing process according to the present invention;

Figare 215 a graph illustrating the dissolution profiles of a matrix tablet formulation ‘
according to the present invention which contains 4% by weight carbopo!l® in 3 different
pH media; and '

Figure 3 is a graph illustrating the dissolutionprofiles 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 diégram wherein the manufacture of the extended release tablets of Examples 1 and
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ingredient concentrate, which after drying and dry screening is mixed with
the main fraction of gel forming excipients,like all the above described
retarding principles. In case of roller compaction, or in other words dry
granulation, either a premix of Pramipeiole with part of the excipients
W& direct compression process, or the 15 complet&Hi S053602
containing all excipients, is processd@ through a conventional roller
compactor to form ribbons, which are thereafter screened down to

2 2 aremeiagibyichoare Higens, riibests rieaied exespre stepdineddhie dmpgocess
cottBiGRS-ARM antiadherents. BRIEF DESCRIMON' OF THE DRAWINGS
20 Figure | is a flow diagram illustrating a preferred embodiment of the
direct compression manufacturing process according to the present
PraoyR it Fy diedeid ta geaphilduisiatiionthstdissodtionpiefitesseftaamatrsit
tablet formulation 25,accordin t nt inyenti pl! ins 4%
o R S
praltiestedinisiacpensenRitibapnie ondhinsask husrerrermnianstiyicslivloming 2
colhaPERSE RGP MAMNGH SRAIRATNUESM, 19e:0Rl AXPYMRIANGTE used. The
.carbopoP , 30 respectively. Figure | illustrates a preferred embodiment of
mikie HEf S SEH PTEESE Mt T RE RS W diiPam wherein the

manufacture of the extended release tablets of Examples | and WO
2006/015942 PCTIEP2005/053602 18 2 are exemplarily shown. Eigure t .
i BHSRE ?ﬁcé)gétg‘f%) E)%é%%gses ggscgaﬁéatﬁg in prc?cgg% %é%n Fols | perr?g%%l.ga{ftwe |
ingredises tisueitpnsl dhecrritl POTHER A6 MR ilreteHingiRAamen(s). andreaapicnts
arPPRIRREEAREASRU! maRREAMD BRI R JREAIDG X IR PV QGIQH I Bigin portion.
tnonohydrate, m{é’eg-mllled quality, is preblended with a portion of the
of ByrprePromthiest é@ﬂ%@ﬁ%ﬁ%ﬁ?@ﬁ%ﬁ%ﬁﬁ%@& fATROBSTTib ARy coltondal
sillRawibiiixare rdhexdd voch aiir if ulb ulso fee méatl cmiR ShobWlemdter ks tkader..
The mixing time is several minutes, in the present case preferably 10 min. "~

to in process step (2) according to the flow chart a premixing is performed, .
Acgprdingriaites fetlowing process step.(3) a dry screening may optionally take place. The

pre-mixture may be manually screened through a screen, for exampie a (}_‘.8 mm mesh size

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

in the subsaquent 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 thé flow charf the
component magnesium stearate i_saddcd to-the main mixture, and further mixing for o
several minutes, e.g: 3 min,, in the Turbula mixer is. performed (final mixing) to obtain the
final mixtore. |

Process step (5) of the process according 1o the present invention is the tableting. The final
mixture is éompressed on al_suita'ble tablet press to produce, for example, oblong :shaped
matrix tablets (ER tablets = extended release tablets). In-order to control and mamtam the
requnedquahty the obtained mainx tablets are subjected to the following in-process
controls: tablet mass, hardness, tablet height and friability.
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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 the main portion of hydroxypropyl methylcellulose
Wég&)&g{p&%ose), corn starch carbomer 941 and colloidal siligQi.gigyiRa:ass

premixéd for 5 min. in the above-mentioned Turbula mixer or blender. t5

According to the following process st8p. (3) a dry screening may optionally

take place. The pre-mixtyre may b nually screened.thr | screen,
g R e N
fill@hiiclesaptt.tinimBigh Booitie Rolmttotmie/ EBPDAR theitinsh She bettlep o clased
s iFRAR) LS mall (R R0 5 P RIfRIEd ACRY IS LMD aGubeling

components are mixed for several minutes, preférably 5 min. in the
activilipt AserpRdEormpd pocRndins ey O sratiptionmh A ERApIshsT RIS B & R8ded
pa gli}%B’m%eiﬁst%@éJQ.Vuéiﬁgﬂmﬁﬂnmsmﬂﬁm&ﬂm&gmsém.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 25 final
FigiixLirepfesennssesipl {bsoithe rodessuropdifidesefRappesanbizivention

IS tableting. T e‘ﬁ!pgl Jni IS SOR esaad suitab @p@t
for%‘%%f%%}u%e%,gﬁ)grn gx%mpl , g%)#g%ﬁggsdr?g%é?%natrix taatﬂké%ts (ER 'tgblets :_‘p‘_g%’%ﬁ
carbgreitdberésiniled campasiion b @iasndBrrariR e MR Rk e raserteiira of
e MY thnpRlaiagemats IabinlaRrehswRIaeR BUNBIPHMIAG: butfer, pH =

in-process controls: tab et mags, | h .Edne__s_s, ta Ietﬁe' ht ,a'},dﬁgf,}biﬁy_-xvsoﬂ
6886 k01 SEASH5E FEPS 8HET0B 360218 The0hthined pramipexole ™
= ©ienegsktelnase tnintbts of thespestait Theendierpeegnt tferibrsedilistysor
._example, into High [ lene (HDPE) bottles. The bottles are
m%?o%é%1%8%%%%%?@%%5%3%%%ppr0priately labelled, whereby all

packaging and labelling activities are performed according to cGMP

Fiéﬁg%%?&'%pn%t& ?@Wﬁi&@a@ﬂ @l WREMASEIAUING 608 Herisemhie.g.

__using aluminium/aluminium foll. blisters. Eigure 2.represents a graph

oA GRS R FOR SR S, LA ABTB o FLr s Catess echsnpel

1‘%@&%@3&1@1&&1&3@9&@1&@@# sabletasitdicesiynyerglgiven in

Ex%%{*%g?flzt{ﬁ% Qiﬁé%geﬁﬂimalm YNGR E RIS -8 raleashie
characteristics o

pereent of released active ingredient is plotted against the time (hours).

Q)f

Figures 2 and 3 show a pH-independent in vitro release characteristic in the range from pH
11075 in case -cai:bop:cml® is not present and a pH-dependent release characteristic wherein
the release characteristic in the range of pH < 4.5 & faster in case carbopol® is present. An

increase of the amount of carbopol® leads to & 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 ohserved. B

The primary indication for pramipexole, Parkinson's disease, is an affliction that becomes
more prevalent with advancing age and is often_accompénicd by decline in memory.

Therefore, the matrix tablets according to the present invention providing an extended or
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to 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. = x; (x-represents, the number of units
tested). The value percent of released active ingredient is plotted against
WQRBHHE SBours): 15 Figure 3 represents a graph illustratin ?ﬁ@ﬁ?&%ﬁﬁﬁ%
profiles of 3 matrix tablet formulatia®® according to the present invention.
The matrix tablets contain no carbopof, 1% or 4% by weight carbopole,
slowerginasti pE R ampaFelainE® sohih {loyetgtiEpily Beqias pdmigisgation
sch&klis t&p@gﬁu&hgn@e%%qkﬂ abfbﬁlaaﬂﬁgm%igldh 192 _%sﬁkiih@ mqit@eg%a@aﬂwf
released active ingredient is platted against the time (hours). igures
COBR A S S BB Y ORISR R0 geole
fordselatpiripoiddéss idniin deseqnisbpel(y) isinatipresd at emrdisaapH-dependent
release characteristic wherein the release characteristic in the range of
pH < 4.5 s faster in case carbopoe is present. An increase of the amount
Furgfesmaso b rbigts abthe queser dBACRSIRR A1y PatnapBiachuedRiamdiges of
cortipReiBachtiRyanignAiRMIa pHalskisARERIIPAHS: e AIeSoBs ITW: B8
extended release tablets containing pramipexole or its salt are available
releast, MRt aRiiFENt in vitro release profiles. It is possible to select a tailor-
made release characteristic for patient's needs, symptoms and clinical
TnEIEHS OP3ELE SIS RITRGGCRYOR IOl RIBRAXAIS, FANAGS
disease, Is an atftliction that becomes more prevalent with advancing age
othghenibasfimenictsimpl e mg suain 16 therkdicd reronfins Teamuiix

spdablgiRACERNINRG iR gf&%ﬁﬁ%%ﬁ%@@ﬁ@ﬁi@iﬁﬂaﬁ@ﬁgm%ﬁbﬁﬂﬁ)m
20061015942 PCT/EP2005/053602 20, slow release of pramipexole or a

intendedrolels P IR GIRTLIR TR PAMehPe REmHe Auimshi S8 erdByton:
reducing the amount of recommended daily intakes and improves patient's

£ comﬁliance, particularly relevant for elderly patients. The inventive
erded release tablet formulation provides a daily dose preferably
Acgonding Stethepaseiduygigion pramipexole extended release tablets have been

manufactured. The tablets of the Examples are white to off- white; 14 x 6.8 mmdblong
rshaped, 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 mgof
pramipexole dihydrochloride monohydrate, corresponding to 0524 mgof pr&ixmipskoic-
free, anhydrous base. '
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5 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. 10 The invention described

will now be illustrated by tin Examples which follow variou
W‘ﬁ%@&?ﬁ%nts and will become apparent to the skilled person

i’cott}%?r%o?ﬁfgsmz

present specification. However, it i@ éxpressly pointed out that the

Examples and description are intended solely as an illustration and
E-%@\Slﬁnot be regarded as restricting the invention. 15 ilxamDlees:
Ondea6saingdoothanjeaante\waipagirathipesaipmidende praetgaselitableisied

e B 10 B8

red. The.tablets of the Exampl
Iiesen-t 1 ven%{a? le rs‘h‘:aswn 12@@%

ong shape

convex

white to
e tablets are

TAREENHe dQoabiddnaini stesetitasied igompeasiel Haraseipivitreertsrdshiviesse
The pramjpgxole tablets in the Examples contain 0.75 mg of 20

pramipexole dihydmchlo

ide monohydrate., r‘nrrpcpnnding t0 0.524.mg of

pramipexole free, anhycd .JWO 2006/015942
PCTIEP 3602 2} B3 L One'effbBafnent
 Praeisrdtiscdibydreghiegdet  shawvdinbfdlent 1.| TABbfpokate standard
monohydsiGelsarditdntitat position-of pramipexole ,xter‘ﬁd release
Hypromelioss *“ Ingrediert Q.76500 FundiesRefegence t Stabidas / USP
CVICIREOE DS L VAL 18 Adibudknablarida B 7EOQ A ctive inaredidatoaraarat .
] = TS XTI = Ci A% A LA ARAZAYD \ NI I_\\JLI.-VU. |||H|UU| 'O Ul Ul CALL - .
Cogmsttrahd monohydrate. b rififetPlypromelld88%208 157 EOO'&?M%@NF
Eur. / USP (Mgtho 15 M) Gerti ¢ Ph.Fur. f NF
{(Carbopo®® 71 G) aeido Gelling agent | h.Eur.
‘Colloidal Silicon dioxide 2.800 Glidant Ph.Eur. / NF
Magnesivm stearate 1.750 | Lubricant - Ph.Eur./ NF
Total | 3se000 | ’
Example 2

A further embodiment of the gualitative 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 reledse

tablet
Imgredient - D75 mg | Function Reference to Standards
' {ablet ‘ o o '
| Pramipexole-dihydrochloride | o 2on | Active ino ent | Corporaie standard
monohydrate, peg-milled 6. . ctw_g mMen CTpoTas
Hypromeliese 2208 : - e . T [ TT
157.500 Swell ent . Ph.Bur. JUSP
| (Methocel K 15 M) >7 503 | Swelmpaeen
*{ Corn starch 174.600 Filler Ph.Bur./ NF
. { Carbomer 941 '  EE— :
: ; : { nt PhEur. / NF
{(Carbopof® 71.G) 14.000 | Gclhng agen ur.
Colloidal Silicon dioxide 1.400 Glidant Ph Eur. { NF
‘Magnesium stearate 1.750'{  Lubricant PhEur. /NF
[Total | 350000 | a -




10

15

Cornstarch 183.700 Filler Ph.Eur.INF Carbomer 941 3.500 Gelling agent
Ph.Eur. / NF (Carbopol 71 G) Colloidal Silicon dioxide 2.800 Glidant Ph
Eur_ I NF Magnesium stearate 1.750 Lubricant Ph.Eur. | NF Total
350.000 Example 2 A further embodiment of the qualitative and
WAt composition of pramipexole i 0 extended releBSE FEBAAELI53602
according to the present invention igghown in TABLE 2. TABLE 2:
Qualitative and quantitative composition of pramipexole extended release
tablet per Ingredient 0.75 mg Function Reference to Standards tablet
exRigipexyole-d hydrochloride 0.750 Active ingredient Corporate standard
——monon drate, a nulled Hypromellose 2208 157.500 Swelling agent Ph.Eur.
The bytsp formetadeeiic e prpeisRT SR formuisiane oPRxergply find 2 is
showahorasle 34 ThbAb 800 saelintaf ety icdidbpdfdatb atakchlsizg of
20@%gal Silicon dioxide 1.400. Ghdant Ph.Eur. | NF Magnesium stearate
. Eubricant Ph.Eur. | NF Total 350:000 WO 20061015942
TatieC3r/EP20081p586urp 2@k i\t PrErg phelodichefBirialdefor the two
pramipexole tablet formulations of Example 1 and 2 is shown in Table 3.

The batch size of the final m'ix'FéJre Corresgonds to a ba_tchéize of : :
. rams per batch . Grams per batch
Ii“gmd‘e“‘ Example 1 : Example 2
Pramipexole-dihydrochlogide | : i oy enn
 monchydrate, pegmilled 1500 | - 1.500
Hypromeliose 2208 , 315.000 ' 315.000
| Corn starch _ . 367400 7 349.200.
1 Carbomer 941 | 7.000 B . 28.000
{ Colloidal Siticon dioxide | 56000 | 2800
Magnesium stearate 3506 'y . 3500
“Total Mass _ | 760.000 ' 700.000
“Example 4 | :

The folléwi-ng Exampie shows a pramipexole tablet formulation which cormresponds to
formulation a) providing a release characteristic independent in the pH range of 1 to 7.5 .

Table 4
| Coustituents o mgftablet |
Pramipexoie-dihydrochioride monohydrate, pég- milled ] oerse
Hypromcnosé 2208 | 1 157500
| (Methocel K 100 M) . ! L
| Corn starch ) w1900 |
Colloidal siticon dioxide | 1 2100 |
{ Magnesiuin stearate : . o 1?50 _ )
1 Total weight matrix tablet - | 350000




5 2000 tablets. Table 3: Composition per batch of pramipexole 0.75 mg
ER tablets Ingredient Grams per batch Grams per batch Example 1 Exam
le 2 Pramipexole-dihydrochloride 1.500 1.500 monohydrate, peg-milled
Hypromellose 2208 315.000 315.000 Corn starch 367.400 349.200

WO @ssaRer 941 7.000 28.000 Colloidal. Silicon dioxide 5.600MEBSAS3602
Magnesium stearate 3.500 3.500 %gtal Mass 700.000 700.000 1o
Example 4 The following Example shows a pramipexole tablet formulation

which corresponds to formulation &) providing a release characteristic
_ indgﬁndent in the pH range of | to 7.5. Table 4 15 constituents ingltablet

pexole-dihydrochloride monohydrate, peg-milled 0.750

H llose 2208 157.500 (Methocel K 100 M) Cqrn starch 187.900
The &R ETEBAS LS00 PORLRROClG ke AT 80 TR (omeRe

to fenatittalpbrRvtibgQ: Vi-P 061 thad Pt BRI 514953602 23

Example 5 The, following Examples 6 to 14 show pramipexole tablet

formulations which correspond

Table 5

Constituents | mg/tabiet

| Pramipexole- dihydrochioride monohydrate, peg-milled 0750

| Hypromelose 2208 175000 |
| (Methocel K 15 M) |
"} Carboxymethylcelinlose sodivm 87500

‘Lactese monohydrate (200, mesh) 52500 |
| Microcrystattine cellulose (grade PH 101) 31.100

| Colloidal sificon dioxide 1400

' Magnesmm stearate 1.750

| Total weight matrix tablet 350.000

10
Examgleﬁ :
Table6 S
Constituents | | mgitablet
| Pramipexole-dihydrochioride monohydrate, peg- milled 8750 |
Hypromellose 2208 | 175000

| QMethoos] K 15 M) i _

1 Carboxymethyicellulose sodinm 87.500

| Lactose monohydrate (200 mesh) | 52500

| Miicroctystaliine ceflulose (grade PH 101) 27.600.

| Carbomer 941 (Carbopol® 71 G) | 3.500
1 Colloidal silicon dioxide 1400
{ Magnesium stearate 1750

{ Total weight matrix tablet 350000




5 to formulation b) providing a faster release characteristic for pH < 4.5.
Table 5 constituents mg/tablet Pramipexole-dihydroehloride
monohydrate, peg- milled 0.750 Hypromellose 2208 175.000 (Nrethocel
K 15M) Carboxymethylcellulose sodium 87.500 Lactose §§“
wo h) 52.500 Microcrystal:line cellulose (grade PHW 2
Colloidal silicon dioxide 1.400 Magdesium stearate 1.750 Total weight'
matrix tablet 350.000 10 MEMBIe Table 6 Constituents mgttablet
raanipexole-dihydrochloride monohydrate, pet milled. 0.750 .
Hypromellose 2208 175.000 (Mediocel K 15 R ) Carboxymethylcellulose
Exagmiitiin $7.500 Lactose monohydrate (200 mesh) 52.500
Ivlicrocrystalline cellulose-(grade PH 101) 27.600.. Catbomer

5 Tabig41(Carbppol(r) 71 G) 3.500 Colloidal silicon dioxide 1.400 ' 'um stearate
1.750 Total weight matrix tablet 350.000 WO 20061025942 PCT

&Jfadhidés 24 Examle 75 Table 7 mg/tablet

Pramipexole-dihy drochloride monohydrate, pcg«lmiied e730 |
Hypromellose 2208 | "

(viethocel X 15 M) ‘ : '

} CarboxymethylceHulose sodinm . S F 87500 i
‘Laciose monchydrate (200 mesh): | ] ass00
Microcrystailine celiulose (erade PH 101) | 24100
Carbomier 841 (Carbopol® 71 G) | | o 14000

{ Colioidal siticon dioxide | ] 1400
Magnesium stearate o b 1750
Total weight matrix tablet L | 350,000

Example'$
10
Table §
Cons&ments . o ' | me/tabiet

arn -aie—dlhydrochlondc monohydratc p@g-mﬂled 0750 -
| 87500

| Lactose momhydm& {z@a mesh) | ‘ o 225400
 Microcrystalline cellulose (grade PH 101) . 33.200
Colloidal silicon dioxide , A : 1460
‘Magnesium stearate _‘ b umse

| Total weight matrix tablet. | aseem



constituents mg/tablet. Pramipexole-dihydrochloride monohydrate,
peg-tilled 0.750 Hypromellose 2208 175.0 ethocel K 15
Carboxymethylcellulose sodium 87.500 Lactose moaohydmte (200 mesh)
W045'500 Microcrystall ne cellulose (grade PH 101) 24.100 RS hs3coz
Yk r?)zopol(r) 710) 14.000 Colloidal. silicon dioxide 1.400 Magnesium
stearate L750 Total weight matrix #&blet 350.000 toteP, i0 Table 8
Constituents mg/tablet Piainipmole-dihydrochloride monohydrate,
peg-milled 0.750 Carbomer 941(. I(r) 710) 87.500 Lactose monehydrate
Exa@0® $nesh) 225.400 Microerystalline cellulose (grade PH 101) 33.200
Colloidal silicon dioxide 1.400 Magnesium stearate 1.750 Total weight
Tablg@trix tablet 350.000 WO 2006/015942 PCT/EP2005/053602 25

5 Example 9 Table 9 5 Constituents mg/tablet Pramipexole-dihydmchloride
q ¥d{ate, peg- milled 0.750 , mg/tablet |
Pmmipcxolc~d-i11ydmchlaxidc monohydrate, peg-milied 0.750
Carbomer 941 (Carbopol® 71 G) KX
Lactose monohydrate (200 mesh) _
Microcrystatiine cellulose {grade PH 101)
1 CoHoidal silicon- dmxxde
Magnesmm stearate
Total -we&ght matrix tablet
Example lﬂ
16 Table 10-
Constituents | | | mg/eablet
Pmmxpcxole—d;hyémchlandc monohydrate pcg—mzlled |
Carbomer 941 (Carbopo!® 7t G) L 70000 '
Lactose monchydrate (200 mesh) : } | 140000 _
| Calcium Phosphate, dibasic dihydrate 4 136300
Colloidal silioon dioxide 1 1400
Total weight matrix tablet e i 350000 |



Carbomer 941(Carbopor 71 G) 70.000 Lactose monohydrate (2013
mesh) 242.900 Mierocrystalline cellulose (grade PH 101) "33.200
Colloidal silicon dioxide 1.400 Magnesium stearate 1.750 Total weight
matrix tablet 350.000 gKw ale 19 1o Table 10 Constituents mg/tablet
WO GRS e-dihydrochloride monohydrate, peg-milled 0. 750F
Carbomer941(Carbopol 71 G) 70.08® 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 3 WO
Exani161015942 PCT 5/053602 26 tell Table 11 5 Constituents mg/tablet )
Pramipexole-dihydrochloride nionohydrate, peg-milled 0.750 Carboner
TabR44(Carhopol(r) 71 G) 52.500 Lactose monohydrate (200 mesh) 140.000
5 Calcium Phosphate, dibasic dihydrate 153.600 Colloidal silicon dioxide

& m% Magnesmm Stearate 1.750 Total s 1 dot matrix tablet 3&9&%&
Pramipexole-dihydrochioride monohydrate, peg-milled 0.750
Carbomer 941 (Carbopol® 71 G) | | 52.500
| Lactose monohydrate (200 mesh) 146000 |
Calcium Phosphate, dibasic dihydrate | 153.600
Colloidal silicon dioxide 1 1400
Magnesiom stearate 1.756
Total weight matrix tablet _356.000
Example 12
Table 12
t Constituents | mgliablet
Pramipexole-diliydrochioride monohydrate, pegmilled 0.750
‘Hypromellose 2208 o | 157500
(Wiethocel K 15 WD I
1 Corn starch , 1 16340@ '
| Carbomer 941 (Carbopol® 71 S T 24500 i
| CoBoidat silicon dioxide 2100
| Magnesium stearste RIS,
| Total weight matrix tablet _ 350,000




Example 12 10 Table 12 Constituents mg/tablet
Pramipexole-dihydrochloride nionohydrate, peg-milled . 0.750
liypromellose 2208 157500 (Methocel K 15 Corn starch 163.400
wo S0EResiE; 941 (Carbopo& 71 G) 24. 500 Colloidal silicon deegigerRER0366
Magnesium steanile 1.750 Total w,-bt matrix tablet 350.000 WO
2006/015942 PCT/EP2005/053602 27 gMgMple 13 Table 13 5
Constituents mg/tablet Pramipexole-dihydrochlonde monohydrate, peg
milled 0.750 Hypromellose 2910 0.788 (Methocei E 5) Corn starch
radipBedB2 Hypromeuose 2208 157.500, (Methaxl K 15 M) Carbomer
941(Carbopo|(r) 71 G) 14.000 Colloidal silicon dioxide 1.400 Magnesium
Tabieleyw ate 1.750 Total w lit matrix tablet 350 Example 14 Ib Table 14

5 ‘
Constituents rngftabliet
- Premipexole-dihydrochloride mouohydratc peg- milled ‘ 0.750
- Hypromeliose 2910 : 6.788
(Methocel E 5) | | B o
Corn-starch .} 1732}
| Hypromeliose 2208 | | ‘ o} 157500 .
(Methocel K 15 M) R B
Carbomer 941 (Carbopol® 71'G) ] 14000
| Colloidal siticon dioxide ] 1400
'Magucsmmstearam _ | o CLI58
Total weight matrix tablet | 1350800 -
Example 14
16 Table 14
Consummts | L mgitablei |
Pramipexole-dihydrochloride mouohydrata pegmilled 10750
Hypromellose 2208 = ~ 1 148500
{ (Miothocel K 15 M) | S, S
Comstarch | N R
{ Carbonier 941 (Carbopol® 71 G) ] s
1 Colioidal silicon dioxide | | | 1980
Magnesmm stearate . 1.650
| Tﬂtal weight meatrix tablet , . _ - 330.000
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Constituents an/tablet Pramipexole-dihydrochloride monohydrate,

peg-milled 0.750 Hypromellose 2208448.500 (Methocel K 15 Corn

starch 160.620 Carbomer 941 (Carbopo9 71 G) 16.500 Colloidal silicon
dioxide 1.980 Magnesium steaiate 1,650 Total weight matrix tablet

330.000 28 Claims 1. An extendeddglgase tablet formulation comprising
pramipexole or a pharmaceutically acceptable salt thereof in a matrix
comprising at least two water swelling polymer other than. pregelatinized ..
O, SHEP P & L SPGB PR R e o AR o
5 gobpable; Lbifigreet optionall cropstinket leaw/iicoadt oty s pahegner other than
wherginihe-eunent aidhemariicralluerassiinkad AMECAIGNONEREEB anionic
the matrix is from 0.5 wt.-% to 15 wt; %. 2. Tk{‘ﬁ extended release t

blet
foprAIREtioPF BECIRIAPAO Whe TS IESE ittt GFth8bptgnally S eiprient of
aerylipaidipalymdniadheyviaiid isofsons imthehaoil @ Wwondd, 10t 3% Thd S wt.-%.
extended release tablet formulation of claim 1, wherein at least one of the
at least two polymers is a substantially neutral polymer other than _
prégéhatmzadedtisiere AsbtridoandpiRtofaieind (bl o iRt of trpmionally
3, harsisdhe-sihstaptialiyeneuitaimpolymeris selectet fronwe.-%.
hydroxypropylcellulose and hydroxypropylmethylcellulose. 5. The

exte eedeggég F rE%ls%;t%ﬁg? %%Qﬁtl%ncﬁigﬂaﬁnwh@ﬁ%i@iﬁ% %Q%ﬁ@%@uye at least

neutral 15 polymer is hydroxypropy methylcelluiose, and wherein the
COMR PR SPEYIRAGRYE BRI ARNGSE FhHd AR Rt aRsth 10

wt. -% to about 75 wt.-%, and preferably from about 25 wt. -% to about 65
Wt4%dh6. ckhadextericed reieadertaddiétolonnglatioi ofvbtaim thewdubstairiighe neutral

mg&ﬁ%%?EQQgéaécﬁp&l’fti‘.aygrgzgéropylceﬂuiose and hydroxypropylmethylcellulose.

5. The extended release tablet formulation of claim 4, wherein the substantially neutral
polymer is hydroxypropyl methylcellulose, and wherein the content of hydroxypropyl
methylceliulose 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:
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29 (a) pramipexole or a salt thereof 0.05 to 5 wt.-% (b) optionally
crosslinked acrylic acid polymer 0.5 to25 wt.-% (c) neutral water swelling
polymer(s) 10 to 75 wt.-% (d) further excipients ad 100 wt.-% 5 7. The
extended release tablet formulation of claim 1 consisting of Pramipexole-
dihydrochloride monohydrate, Hypromellose 2208, Corn starch, Carbomer
@apraodmieial oshicst BRsRIMe and Magnesium stearate. 10 8 OFfiR5 wt.-%
@t@ﬂ%@%F‘e’ﬁ%%‘?éﬁ?e‘i‘cf%’rﬁiﬁ%i%yaﬁ%rord|ng to claim 1 the“ra&uitiyt-%
tabletiproxdting e id-deiperdent release characteristic withia fagtewt.-%
(Gléateceraiaierifistic in the range of pH < 4.5, and a sloweadalitd fukrtfier
on pH-independent release characteristic in the range from pH 4.5 to 7.5.

59. The ext nd d release e orm tion ordrn to claim 8
%esultiri?;1 ?abelgt G?ov drenea%e R%F é{en dent releg(;{(:a chargacherigtig ram'pexo*e_
fydpebledde f@ﬁﬁ?ﬁcﬁéﬁé‘né’iﬁ’%e'@?ﬁg@@ﬁpﬁ%%@?jraﬁd%@@%r %er Colloidal
fudheniorigHxrdependant kdeage. characteristic in the range from pH 4.5
to 7. 20 10. The extended release tablet formulation according to any of
the previous claims, wherein the contained amount of pramipexole or
%harma@@uﬁé‘ﬁﬂ?%fcﬁ%ﬁé%I@@%ﬁt@ﬁ@%i"’i%ﬁ”@i%f‘t&lﬁm deng geinjiing tablet
ploseliad mipisttnechat dnelsine chiraMethvo ofmafusfactakagethBagxtemndad in the
relgass iabletfermulation accardingie.0ne of:- %5&9&185%9%%&@45@&@%5% in
to 10, via a direct compression process comprising the steps of 30 (
%‘ﬁ)ﬁiﬁ‘@i‘?@% RiddvR thiredient trituration wherein the active mgredrent is
pramipexole or a pharmaceutically acceptable salt thereof by preblending

iQWith &I'ﬁ@réLQQn@EW?é@é%M@tgfoﬁﬁWE%QH(%):@??Q{@ %&er%(siﬁg @sulting tablet
mixer, wher exole or the pharmaceutica accep able s
RV TR BB Rl SEs TG Bl D B3, NG st  the
setredhpredid®t @ndratrdmv@f stapf¢thethennvbinngepsodent m@watéharactertstlc in
sweling pelyerisy /nd/or excipients in a mixer to obtain a pre-mixture;

10. The extended release tablet formulation according to any of the previous claims,
wherein the contained amount of pramipexole or pharmaceutically acceptable salt thereof

is sufficient to provide a daily dose administered at one iime.

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

the preceding claims 1 to 10, via a direct compression process comprising the steps of
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30

35

10 (3) optionally dry screening the pr 6mixture 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 15 (5)
tableting the final mixture by compressing it on a suitable tablet press to
. roducge .matrix ttablets. ]dZ.Illf\/Ine%hog of rganuf turngetE]ne %étgrgqsedmmi exole or
el AR I A AT CIAHOH SCCoTang To one 206 f the pretedimng claiman 16
a didrvinaivelyrastiatitmspitcberss donmeidimg itfte s teiths ©PEIYqIro8 teigy wrelling
pofhvgsingrgdieakdimEonIvhersie: therRRMe INAHERIGIL 1S-PIRMENENRIBRtically
a pharmaceutically acceptable salt thereof by blending it with a portion of
acar e e esAf 45 W&%ﬁ%ﬁﬁ@"ﬁ?fﬁ PPk dEBHEpharmaceutically
acceptable salt thereof is milled, 25 preferably peg-milled, prior to use; (2)
ranulating the, active ingredient trituration of step,(1 ing.t
O AR LR 0 R R RERAAR of s warer
sviplbnguielized (BeandieyexeP B yirgovero @mha e thegied granules of
step (3) with the water swelling polymer(s) and/or excipients in a mixer to
obtain the fingl Ixture; 35 3 (Sg tableting the final mixture, of sgt? gl;) b eoate
GRomprRLUA it Bh A5etaIe EnPLY PratEGo Eraghce Thstix Tastete. §'1%%¢8
cditathoprofcheamd actomng thenextermdiedmaiease tablet formulation
according to one of the claims I to 10, via a dry granulation process
comprising the steps of (1) mixing the active ingredient pramipexole ora . |
(DharrHEeatban REEprscs§RI(tharddt v EFe CRIBAIS PO A I fsRRaMINg
exipdhtbe axcipiants indesnikeinyhenain pramipexole or the 10
pharmaceutically acceptable salt thereof is milled, preferably peg-milled,
prior to use; (2) compaction of the mixture of step (1) on a suitable roller
(omptbtering3eetindinetreeribb opmmobtited duringutee(1atistsprgfl to produce
Aranussdy suitable milling or

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

of the preceding claims 1 to 10, via a wet granulation process comprising the steps of

(1) producing an active ingredient trituration wherein the active ingredient is pramipexole or
a pharmaceutically acceptabie sailt thereof by blending it with 2 portion of the excipients in a

mixer, wherein pramipexole or the pharmaceutically acceptable salt thereof is milied,

preferably peg-milled, prior to use;

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

preferably water:
(3) drving the granules of step (2) in a fluidized bed drver or a drying oven;

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

excipients in & mixer to obtain the final mixture;
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15 sieving steps; (4) optionally mixing the granules of step (3) with the
remaining excipients in a mixer to obt&in the final mixture; 20 (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. 14. Use of an
extended release tablet formulation according to one of the preceding

claims | to 10 for preparing a medical composition for the treatment of
(Barkindising dhsedad AHEUISEOTHRPIICARSNOBPESHE T LadsSufaRly tablet press to

JRARWIALx tablets.

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

claims 1 to 10, via a dry granulation process comprising the steps of

(1) mixing the active ingredient pramipexole or a pharmaceutically acceptable sait thereof
with either a portion of the fillers or ali 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.

14, Use of an extended release tablet formulation according to one of the preceding claims !
to 10 for preparing a medical composition for the treatment of parkinson’s disease and

complications or disorders associated therewith.



