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THE INVENTION The present invention is directed to an extended release

tablet formulation containing pramipexole or a pharmaceutically

acceptable salt thereof, method for manufacturing the 10 same and use
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unique in that it is a full agonist and has receptor selectivity for the
dopamine D2 family of dopamine receptors. 20 Pramipexole is
designated chemically as (S)-2-Amnno-4,5,6,7-tetrahydro-6-
FIE(msopy argipopRenzthigsple and has the molecular formula C10H17N3S
and a relative molecular mass of 211.33. The chemical formula is as
follows: N\ }--NH2 N S/ H 25 The salt form commonly used is

The peaspinexalainydeionds monatriateitnelemarfrMHRn containing
C1O0H21C12N30S; relative molecular mass 302.27). Pramipexole

Pramyals SRIB RAsTRISHuFaRa e ssiaRis e i srerhitecheddiasaappfataming the
10 samdanvoede Metting occurs in the range of 296C to 301C, with
decomposition. Pramipexole is a chiral compound with one WO
2006/015944 PCT/EP2005/053610 2 chiral centre. Pure (S)-enantiomer
is obtained from the synthetic process by chiral recrystallization of one of
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15 Pramipexole 1s a known dopamine D2 receptor agonist. It is structurally different from the
ergot-derived drugs, e.g. bromocriptine or pergolide. It is also pharmacologically unique in
that it 13 a full agonist and has receptor selectivity for the dopamine D2 family of dopamine

receptors.
20  Pramipexole is designated chemically as (S)-2- Amino-4,5,6,7-tetrahydro-6-

{propylamino)benzothiazole and has the molecular formula C;oH;7N3S and a relative

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

N
[ N NH,
\/\I\;/C[S%
H

The salt form commonly used is pramipexole dihydrochloride monohydrate (molecular

25

formula CyoHa ChN30S; 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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Pramipexole dihydrochloride monohydrate is a highly soluble compound.
WOWater solubility 5 is more than 20 mg/ml and solubility in buffer media is

gzé’ﬂgpéﬁ§4§bove 10 mg/ml between pH 2 and pH 7.4. Prami;?&?aﬁémmms“w

dihydrochloride monohydrate is not hyggroscopic, and of highly crystalline

nature. Under milling the crystal modification (monohydrate) does not
chirghegiges- Pramiperoiatiomeryseablinid thensdhid statestepincssidtionhitris

I [tive. [ { i (IR) tablets were first
recrg%%%gﬁgeﬁéﬂift%gggﬁneﬁég%%d%%ﬁﬁﬁ c%f/%ﬁﬁ?é& clzgo'urse of the next years

by marketing authorisations in the European Union (EU), Switzerland,
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~ Near East and Asia. 15 Pramipexole IR tabl€ets are in

is mael e R5} e/ trbanchentt bilieiginsbaifer syerdistonisutraltihaberrly0 me/ml between
pakinsen's disea : < disease. i A ,
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bioavailability is greater than 90% and the maximum plasma
concentration occurs within | to 3 hours. The rate of absorption is reduced
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linear kinetics and a relatively small inter-patient variation of plasma

follgapdi o venthectRisa g e aetixcarpy ke g orR ABtiRhi by Surpesn
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ingredient(s) allows to simplify the patient's administration scheme by
Eurepey g et antb(tiof recommended daily intakes, improves patient's
compliance, and attenuates adverse events, e.g. related to high plasma
eaks. Modified release pharmaceutical preparations regulate the release

P ISE . [ ¢ .
Pramgmgrolso sty ate dndisivediy reaifeHt it derdhes soepeihalangns and
symGemisecfoerulatiopsawittua contrlied. A PIRleagedifsHalaineshean |

delayed, a slow or an extended release, so they accomplish therapeutic
comBiragnvenighies shjeentbs ot btdrda vy e disvidkemAdimesagyforms such

as solutions or promptly dissolving dosage forms. WO 2006/015944

PCT/PP20051053610 3 A modified or extended release of active
From, %HMY%H?%MM&?M%%%%%&R tablets are rapidly and completely

absorbed following oral administration. The absolute bivavailability is greater than 90%
and the maximum plasma concentration occurs within 1 to 3 hours. The rate of absorption
is reduced by food intake but not the overall extent of absorption. Pramipexole shows
linear kinetics and a relatively small inter-patient variation of plasma levels. The

elimination haif- life (tll,q [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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may be accomplished by homogeneously embedding said active

in redient%s) in a hydrophilic matrix, being a soluble, partially soluble or
WY, @%ﬂﬂfﬂ%‘ etwork of viscous, 5 hydrophilic polymers, held to§&tHEF#p5/053610

physical or chemical entanglements, 8y ionic or crystalline interactions,

by complex formation, by hydrogen bonds or van der Waals forces. Said

hydrophilic matrix swells upon contact with water, thereby creating a

I fi | hich the active ingredient(s) is (are) slowl L
A e RS R pgeracon
maygusiyareriphehad iy, hynerpsionushitke:b@ldelfayer] bytidissatutdmabthe a
-by,a.: inatian of sat e mechanisms, Hawever, it
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pharmaceutical composition in a form of e ta

rele@@dﬂ@r@n@ lhyatey-Solublensanostpramisixolidisgersidtin erosieri{ the
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more preferably at least about 0.2 kN cni 2, at a solid fraction

HowaResentatiye ok tedahlel fhs diRelas %{'ﬁ%@&% d‘é dﬁ&ﬁ@ %ﬁ%‘@% Bon, of

\ . ; d
provide a composition with sufficient hardness yie ng a -speed

modﬂ@ﬂ@h@féﬁﬁ@ﬂé@r%t%pﬁ%dﬁ@@@mctéla@@]gtgemsmﬁigarm@eapwm@mmm@
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armaceutical composition in a form of an orally deliverable tablet
having a core comprising pramipexole dihydrochloride monohydrate in an

TheRBRUNE RHBBOYE %Y&CQcZ%egcﬁbngEl$§Jp&m dispersad N Ma K case rablet
comprising (a) HPMC type 2208 in an amount of about 35% to about 50%,

compysifisiyheoP3oRexEBlet and (b) a pregelatinized starch having a tensile
strength of at least about 0.15 kKN cni 2 at a solid fraction of 0.8, in an
amount of about 45% to about 65% by weight of the tablet; said core

WO gehHeSiadtanbenalsusinpdarelsasnganasnssal eamssiiamts form of
an oﬁWelY\(’/@rﬁ’é@@M&i 9@&195@%@%5@%@&9@%@ &Psﬁaﬂ%@m dispersed in a
ethylcellulose-based WO 2006/015944 PCT/EP2005/053610
matrix comprising a hydrophilic polymer and a starch having a tensile strength of at least
about 0.15 kN cmi?, preferably at least about 0.175 kN ¢, and more preferably at least
about 0.2 kN cm?, at a solid fraction representative of the tablet. The disclosure thereof is
concentrated to provide a composition with sufficient hardness yield during a high-speed
tableting operation, in particular to resist erosion during application of a coating layer.
According to a preferred embodiment it is provided a pharmaceutical composition in a
form of an orally deliverable tablet having a core comprising pramipexole dihydrochloride
monohydrate in an amount of about 0.375, 0.75, 1.5, 3 or 4.5 mg, dispersed in a matrix
comprising (a) HPMC type 2208 in an amount of about 35% to about 50% by weight of
the tablet and (b) a pregelatinized starch having a tensile strength of at least about 0.15 kN
cmi” 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



4 hydrophobic or water- insoluble component and an HPMC-based
pore-forming component in an amount of about 10% to about 40% by

WQHPHI P ethylcellulose-based component. Furthermore, MEQYEP2005/053610
2004/010999 discloses an orally delivgrable pharmaceutical composition
comprising a therapeutically effective amount of pramipexole or a

hydsbphntdcerticaly inedepiabienpalicheisehkamdraEasised Bore- forming component
. pharmaceuyticall e tagrle ex§§|ent, said composition exhibiting at
in 40 AL O (i 8 e A0S e e RhiehEo PR IO stob B gomponent,
than about 20% of the pramipexole is dissolved within 2 hours after
laceme itjon in a standard dissolution test; and (b) an in
P A LT SR SO ARG GEaNGRRpsgeoual compositon
coraptisinist ditanptmticalinyradulidumans whaeitgho e JteHaatkafe )
oft%gf/o abs r?tlog is %ﬁater than about 2 hours and/or the time to reach a
secfR s aB s BBt RS brASRRATRACGBUCR I RGErB!AblS feGRcRi, said
commasiﬁ«'»iﬂl gﬂﬁbﬂﬂir@@ﬂaﬁst téiﬁtgﬁnugaﬁm# lﬁﬁﬁbﬂ:@(j&g?@@ﬁﬁ}@%@ﬂ @lﬁdaverage no
controlled release profile designed for.a once dajly application wou
oA S0 A TR TV N A o R Bl eueat ofthe
conspasitapinfietisdaissiigoluitoancebjest obhe piasenbianeptiandanRmyids
a2 C%Q#olledarele s% tabletﬁllco%ﬁgsition of pramipexole or a ) )
profe s ggé%‘flég}%jea R PLHAUHINIFLEER fodtal Sl Roiemseriptmip the time
to reaelh aqmmfm .ahsiﬁl:zﬂif@ﬂtﬁ%reé}ﬁqhm_ mijﬁ)ddg ﬁ)ﬁﬁblﬁi@@f{iﬁﬁﬁh@ﬁ?@hmach a
co ng pramipexole or a pharmaceutically acceptable salt thereof that
megfy SH A SheRgP G 45 FErisp AL LRL AT T Sallo PRt B tieppears
thatsymp ftomslaith asingle dailestisktorwhithoakesdispqnsitle desadiisdhe once

.release profile of the active ingredient according to a selected release
B R S
adjstethcdagfnofinutanissing. the tablet formulation shall be provided. 4a

SUMMARY According to a first aspect, there is provided an extended
release tablet formulation comprising pramipexole or a pharmaceutically
It iscycehgablef thit phaxeotiraioattixpibeidnattbneond ERg Bl dR8Rsition of

S O M i R RIS e,
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pramipexole or a pharmaceutically acceptable salt thereof that provides a day-long
therapeutic effect and will allow patients to treat their symptoms with 2 single daily dose,
which makes it possible to adjust the release profile of the active ingredient according to a
selected release profile dependent or independent from the pH values. Furthermore a

method of manufacturing the tablet formulation shall be provided.



According to a second aspect, there is provided an extended release

tablet formulation, wherein the contained amount of pramipexole or

pharmaceutically acceptable salt thereof is sufficient to provide a daily

dose administered at one time. According to a third aspect, there is

provided a method of manufacturing the extended release tablet

formulation as defined above, via a dfrect compression process

comprising the steps of (1) producing an active ingredient trituration
suMRgaiRthe active ingredient is pramipexole or a pharmaceutically

acceptable salt thereof by preblending it with a portion of water swelling

polymers and/or excipient(s) in a mixer, wherein pramipexole or the
AcphanmpaceutiGally.aseaptable salpibakaf is mﬂt@ﬁﬁ@f&ﬁﬂéa&ﬂﬁ@ﬂ@ﬂfﬂﬂ@dianon
cofI9612 WRSHEL BTN UG RCISTIUR OGP MRS i

ain portion e wa e swelling po mer /6P ex0|p|ents ina mlxe

matgsTaiPr Al peatnnsth ey abptiaTRRlig oy serere nivi Tiie pre-phisaidreolymers is
preg@mgbea SGRRRNMAHIR IR SREIGEALE SARGRIVEMBAITCIES ANchie JBRIA¥E and

hcontet n|f rmlcf/ 4 m|X| ?%the% ixture of stepé or (3) in a mixer,
W %rff fonally'by Bading réi: 16‘%?( St e A continuing

mixing; and (5) tableting the final mlxture by compressing it on a suitable

ActBRIglPIE SStRoRIOHPEE, MR ARGl R0, ACCRIFING f9ado 't%ﬁ'&'ﬂ:@?&%ﬂiauon

there Is provided a method of manufacturing the extended release tablet

i IR OH B A A 00T aeé%?rgvameﬁsw'ﬁ%e@gwh&ﬁh@hmof
is stiBcsteps plofddpacthilsidgsandoiniedngredimpttnteiration 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

Acesistiih i3I G AP pHathtae Su eI R dpesig SAIMERERRTN fife Fxtonded

refqa_sefenﬂaifmgdmiuads RIéOIntA UBevd 2)igranitatingthecagtiveroscadiontprising
e laion phsigR ) by adding e raniaton loud, prafrabi aien @l
r ranule ste ed dryer ora 3ryln

pra(mipmeémgathe ﬁh@m@ﬁa}ﬁeﬁé‘é o%fce@@abéa \ﬁmlh therwétetsfswehlﬁ@dptgymevgh a

porBBAl/er RX@PISNIBi: dEMXRLIQAiAREadRR) w@w&@)&a&@ﬁr}gmmle
et press to

o AR S TR e SUERC BEL R0,
usen{éﬂqpidmfmarﬁhfa@mwngﬂbe@mrﬁdedameteaﬁetmb{ét foreuilaitiopogtgon of the
watlPTREAARONS MRAIYARPWRALIBRRALOHESS GHBPISINGIL a pre-mixture; (3)
optionally dry screening the pre-mixture through a screen in order to segregate cohesive
particles and to improve content uniformity; (4) mixing the pre-mixture of step (2) or (3}
in a mixer, optionally by adding remaining excipients to the mixture and continuing
mixing; and (5) tableting the final mixture by compressing it on a suitable tablet press to

produce matrix tablets.



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 durinéu%tep (1) to small granules by suitable
milling or sieving steps; (4) optionally mixing the granules of step (3) with
Ac&ﬁ?ﬁgﬁi@i%&%gﬂ%@i‘l ' I%Hél-@i(%‘éﬁ@fziﬁﬁ@?@i?tﬁ'@@ Bwa{fﬂefg&z% )the extended
tableting the granules of ste or. the final. mixture of ste ..
e A B R L LB R ) lorising e

stepg b idih g R EistAMapEE, RS b ot e s 1BriaR astizpdagredient is
prayelpesddablephformactation! b defitetcatabvb g phopzlpnd tee inedibad portion of
thecarvipasition fomthetreatonent phopipadnson’ sidisese ardiamplicatinmsl Okalt
L e i e T T T
e R R SR oh N P A2 ity <1 in the
grappigh@editer slow) reldeidizedbhers divgr toratBrinativecfsridulatisime the dried
graprikkeiplesiglloty aviferdnt releasevedtia dypasdependént excipdepemdentixer to
obfRLhgmRHVAR:: WQ%M@%P&I&@@&Q%Q&?@}Qoﬁlﬁ&%m itona

S“i%@rgﬁ%@teﬁr}% quf ttglergé%gg% 4 r&e{ggﬁeqsrelates to an extended release tablet

ation comprising pramipexole or a pharmaceutically acceptable salt
thereof in a matrix, the matrix comprising at least two water swelling

Acpolfimets, whihetspsne tfesais polyidedsaisnstegélofinizedfastaricy, tedexiended

reliibergin-anethel 0ne 0f &EidJaolymersiis Ai-RIIeRI RRIY PRk casRISHRIARRG the

! QR I f ion; .. rei
o R D R S
sl et AR AT PLBE SIS SRS Bfrner. herci
pragyfsaimiatiicehiuessc st iprateeriebis apederenddiyaistied. tarsierably peg-
miflednptadiony wirerélh thenandtoic pblfmenistarccrassitpker) agrydicsagithle roller
coraaéxmgr(mdabﬁgﬁiﬁé%mats&tamewwgmly1g&%Ssﬂmﬂf- RHYNS Gidbie

10 polymer in the I [Srix is_ fram about 0.25 wt.-% to.a ou¢3 5 wt.-%, and. .
A A B ey B s S SR i
eXCINSIS TR D066 Wothiaiiohet fgnal 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.

According to a sixth aspect, there is provided the use of an extended release tablet
formulation as defined above for preparing a medical composition for the treatment of
parkinson’s disease and complications or disorders associated therewith.

DESCRIPTION OF THE INVENTION

Surprisingly, it has been found that pramipexole or a pharmaceutically acceptabie 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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Also preferred is an extended release tablet formulation further comprising
a water swelling polymer which is not pregelatinized starch or an anionic

WOSSRIMLAhd which is preferably selected from hydroxypropyiCeilifgeesgs3610

hydroxyprcpylmethylcellulose. 15 Pargcularly preferred is an extended

release tablet formulation, wherein the water swelling polymer which is
One gabprégulppnbxenrstiich snarn apive dcopslymerdedhyidroxghlopiprmuktion
comPRBthY jeatiesaand, whehei faisrRieptafywaraxyRiony Mehyieeiiese

In,the matrix is from about 10 wt.-% to about 75 wt.-%, and preferably
OBt B tﬁ%t"@?%‘f&/&%&ﬁ&ﬁ%ﬂvb‘r‘bff’é?hl@t?fﬁsl%?ﬂ“ge atinized
starchxten dddrreleasditnbbe tofiormipatjons wk ensinithe pudgriccomprises 20

about: (a) pramipexole or a salt thereof 0.05 to 5 wt.-% (b) anionic water
PrefSWAYING POBING (€)R2R toh 2ReNlicd be KA NAMRE BWSINRGROMBEIESh O ic

1 than (gﬁ)l ‘1‘0(%010 75 \é{)t. -% (d ffurther exc$q$én¥(s d 100 wt. %} 25 Another
PO ERIBOHITERN SPHhE HRESENTNUERIR FETatets Arrakianideg aesseqhiasic
acid foriyrodatiolgivoterrising praynipbxbidldoa.pharmaceutically acceptable salt
thereof in a matrix comprising 30 (a) at least pregelatinized starch as

Alsonpaiasewel Imaxmjj&éﬁeéigm g@t@m%mim@m’éiﬁm !ﬁ%&%ﬂ&'}%ﬁﬁﬁé@'fis a

i Jqvidin o) Ly n en ’e t In vitro re g—:'ase C racterl_stl int e ra}n e . .
cro R AT S0 SUDKS S0 4 PO ZBO SO SR e et i
polypredehtimaed stéroh dwvwaked swekingapolyiier!.afivatdmsvieting ramioniot 0.5
wt.- RIS Pseferabinaprachiic aekd RRMMSriSale. ARG.PRH QR

excipients, the resulting tablet providing a pH-dependent release

characteristic with .a faster rel characteristic in the range of pH < 4.5

AlsoSnaacte ?f iP ~

SO o S LR oA e futhe o R s i s e
polyzhs whishes fromrpadldliBizedaBrchne axasidsdrilorserdmwhighatiansferably selected

from@%%ﬁlﬁgaﬁ?}Elaﬁuﬂf%&'ﬁ%@(ﬁ@g%gmﬁﬂ@%ﬁﬁ’fo%a| administration allow

to select and estimate which in vitro release characteristic and timing
Particularly preferred is an extended release tablet formuktion, 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 wi.-%, and preferably from about 25 wt.-% to about 65 wt.-%.

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

about:
(a) pramipexole or a salt thereof 0.05to 5 wt.-%
(b) amonic water swelling polymer{s) 0.25 to 25 wt.-%
(¢) water swelling polymer(s) other than (b) 101075 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
(2) at Jeast 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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10 of a formulation is most suitable to achieve the desired in vivo plasma

rofiles %‘)referably with. a once daily application. Therefore, two different
WOSHHIARYHA principles have been developed for a single unit FfatBPEABIAS3610

i.e. two formulation principles having different release rate types are
provided and a different pH dependency is available. These alternative
fothiulatioras lanet peceficiafitodsitinits aw the ewtdhdggobleasendragr swelling

delivery WigB Il atients 1o treat their symptgms, with a single, daily
dose, there Jyf/(??r%:rgeégg%ﬁ%r’p%?e%rta{g Avenie ?ﬁéce glng c&oﬁlp Il'ésr?%c%.g'? Hé) %)r()n%ally
"in vitro releasgichiartctecslichasabsaghendinipef oid-de paréinaftdsis:
directed 0.4 (RlRasgCOAPARIRIC R QVANELIN 2UING pLoImall M3, 5
liquid medium for In vitro 20 experiments wherein the release of’active
ingredient #roim tHevextendéd teteasepfdrmitatiodetarlozeuchamcteristic in the

example in.jp \éitir gi ﬁ)ﬁqug .dia, but also in body fluids or simulated
body fluids, oreﬁh articular 4|7r{1§:he gastro-intestinal fluids. In the frame of

the present invention the term "extended" release should be understood in

Th@&%@@?&i@a?é‘fmﬂﬂﬁ 5‘3&?5%%% tﬁ%}‘{ﬁs‘élﬁrﬁﬂ)%ﬂ{dﬁ g{}?g&%}(@r oral
continuously liberated over time, sofmetimes slower or faster, dependent
adngpisfedpendbn frosalenbapH aratoald rvivahticutar aheleeserchrdicatdstihand timing
- the. Ulati e . | fthe ive ingredient .
of e R O O Al G SR e I TR W P SR brcreranty
with ggsagelireqmiineyotolldwintprherdefitiffore o fextetdisg ioagees have been

o DL RS O

reie@é@elaé% s agrersiR awbs s s phedenrowsneylsestdlabdeibicn in
altcHRBI00 HEEAUEREHNE SORHISANINGISARE 10 MAUSHLEREPIBRGE Rho delivery will

therapeutic performance as compared to that presented as a

allogopRigiid HalraoishgE RFP R, wihayoZodeiyigogathereby increasing patient

conRGiER 200%AR364R. 7 solution or an immediate drug-releasing,
conventional solid dosage form). A release characteristic which is

pH-independent indicates that the release characteristic is virtually the

TheS@Me 1 JifferaitRE RadiResA0c96dI0g tRRe FRAGRIRY R IhERESE Rrected 1o a

invention two types of extended release tablet formulations are available
releayorirgnnats At for addrshofilagrmally used liquid medium for in virro
experiments wherein the release of active ingredient from the extended release formulation
can occur, 1.e. for example in in vitro dissolution media, but also in body fluids or

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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The extended release tablets of the present invention apply a swelling and

partly eroding 10 polymer matrix leading to a square root of time to
WEIHEAF in vitro release characteristic, formulation a) is WRESIJEP2005/053610
independent from the pH value in the tange from pH 1 to 7.5, and
formulation b) is (slightly) faster in simulated gastric juice having a pH <
soludibriutds indepéindanifrositihmpHtyatieationhies saage M4m0 7.5. A
faster release in simulated gastric juice versus slower release in the
intestinal fluid can be advantageous in 15 cases where a loading dose

A ré@ffect dhamdhﬁmtosageﬁagmﬂsiﬁesﬁ@memmm wigeheptlcirdependamistic is

vmua ?aﬁ1 profllencgr}f a% nta eous to reduce the risk of dose dumping
Ood etfelts” 588 e present invention under "formulation

a) is understood the tablet 20 formulation wherein the matrix comprises

sition as above-defined.under a) and_under. "formulation b)"
A o B T e er T i RGBS e bl
fmmohmmmttmm asikiityehdefingdilifrdertby. ihe waieseswveflieg polymer
present in both alternate tablet formulations a) and b) of the 25 present
invention represents at least pregelatinized starch as one hydrophilic -
ThewatenduwettiogsqpiohimenCorsiterting ithe ettergedyre Isasleintg&tm'tx pufiheroding

lowl I it It ti dient. Th
P R B B TS R B st on.

charegetting, irﬁ(amémmsam g i&baselepgoudatindy gelthyq;ﬁﬁmﬁmmle&@fmge from
rs present.i or | the lnventl addition to

D R R T S DN ST Buehavge oF <

4.5 \matesr lsvi@hn@rarfromc}mqi&malsﬁm ¢htermgyvaten skzﬁetd]@suhmmaity{ease in

. __neutr. mers" ofthe resent mventl I‘IS alkylcellu

s e R b i Ftagcous in

casmmmswmgm@mmm C&Mrﬁmmet&qdn’eﬂutdwms a widely pH

: r e, hydrox fele) Icellulose and ,;hydrox Ic llulose;

e o R ana

foochyffmkypropyl methylcellulose; carboxyalkylcellulose esters; other natural,
semi- synthetic, or synthetic di-, oligo- and polysaccharides such as
galactomannans, tragacanth, 5 agar, guar gum, and polyfructans;

Accardihadoythtepuopolymensiopolywiery Tatcohdétion a)” is understood the tablet

formulation wherein the matrix comprises the composition as above-defined under a) and
under “formulation b)” is understood the tablet formulation wherein the matrix comprises

the composition as above-defined under b).

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 agqueous 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 alkylcetluloses, such as, methylcellulose; hydroxyalkylcelluloses, for example,
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polyvinylpyrrolidone, copolymers of polyvinylpyrrolidone with vinyl acetate;
combinations of polyvinyl. alcohol and polyvinylpyrrolidone; polyalkylene

WOGRRPAEElHeh as polyethylene oxide and polypropylene oxide BpHEP2605/053610
copolymers of ethylene oxide and prgpylene oxide, preferably cellulose
ether derivatives such as hydroxypropyl 10 methylcellulose and

hydioygroxgiplopiiiestuloskonyostypceleired, hycﬂmxypropylcmethsdtmiwlose.
hyleoxe‘r;[g r‘slnpcewa]terecs a%e (%8%6 Opafkgflgfp?r e?sf the ygté%/%?%% methylcellulose

es acryli ac?rS ic At
and atginatm@ﬂra@ﬁeﬁaﬁmlasmmacmﬁibﬂ@ﬂmlos'kﬁe@ﬂeltm dﬁftvmaﬁﬁu@hm—
syntﬁgnc h'(%?%anth% i Ilo§e SOdI? sacc i ellzossu% CalCIU %rn%];%?lany maracanth
acry \d po ymer‘lsa e t VISCOSIty graales o%ah roxy &

agarcgﬂantmnddwdiyfxy@mpyhmﬁﬂwhdetmmimmpm}emﬂldiycahaliable
drox opyl meth ceIIqu HPM refer. din 20t present
PO e A SR ot
COHll)ﬁ@l,@@@: mbmﬁahﬁwhaméwﬂwgtfmym&@@ﬂlmﬂqkme ahdat such as
asa ost in particular a isco out6
pol R o R S B B IR SR g ang
promdhmcnﬁaiezme&ngf wmmmemtmgze&(mwﬂxmmm
HP e2208 ains 192 weight. methox
e B e R T

meﬂcéﬂalbée%havmg a viscosity higher than 1,500 mPa.s (apparent viscosity of
a 1% aqueous solution at 20C) is preferred, in particular hydroxypropyl
cellulose having a viscosity in the range from about 1500 to about 3000
The e, Sy prafevatblin fromotB0ule8&0 30 apRacs: (294catue cusnpolstionrsyic acid
i hsrhssriessuan as dhueel Mitteredles, Wiminolen /54
po y\?/nvlgt hout \lﬁv%hﬁ 8‘? % % v theory- there are B |é]31elrlagtaoaet>#ét t?w}}télgn guim,
chztzmdﬂmmé@rmismwt@smaam@w PCTER2005053850 c8lbipwhichferably
acryﬂ@é@iﬁ‘ti% gﬁga%alt thereof can be released from a hydrophilic matrix:
dissolutioni, erosion and diffusion. Pramipexole or its salt will be released
by the dissolution mechanism when it is homogeneously dispersed in a

DA% e ‘%%fc%%j tﬁ%%%g&&g?f GO WA AN St ose

In the gastrointe
are commercially available, HydroxypropyI methylcellulose (HPMC) preferably used in

the present invention has a viscosity grade ranging from about 3,500 mPa.s to about
100,000 mPa.s, in particular ranging from about 4,000 mPa.s to about 20,000 mPa.s and
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 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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5 gradually releasing its load. The matrix polymer can also gradually be

e the matrix surface, likewise releasing pramipexgle or its salt
watIgRsddse itix surface, . |

in time. é/\/#en pramipexole is processed in a matrix made uﬁ) %T’%ZOOSI 033610

insoluble polymer, it will be released By diffusion: the gastro- intestinal

fluids penetrate the insoluble, spongbe?- like matrix and diffuse back out

by Whirderr iy . ore vHerge ¢re Wardeawe fivgnpolyikerhdinsmuting
disstednatbs BRIy BIgYIdsHias the peeniroliad RharmAKipRIc/eIRASR

. profile of the preparation. Depending on the amount of water swelling
dlsssmwe%)im@@s%@wmé@mﬁaﬂ@ﬂym}éw@a&@ Frofibizaeiotinda,
soldbfe [RI9SIEMANisQbAVE NG RONMEIi 8N A RAULRIRARUACEGract, thereby

sustained release effect 15 and vice versa. Preferably, the amount of
sradyaliyrsifeting poifel s iRapradnirs fid atroneragily therrradrsitrao the
matARQUEAQ) oY WEIGhle R gt anp WRENHSI0 9.4 ¢ TRINAYABOHRAWBESS is

the ratio of said polymers also influences the release profile of the™
progsaserhiafoMAIR SRR ShoF aiméiBlst B KRsErdt 20 bite islanscddus bififgsien: the
sasiEMRIGIRAdiiere Bt RegsRanisS L WhishRamiRexalgisreleasss fiRMout

the matrix. Such combination facilitates control of the pharmacokinetic
loaded 3 dBifile of the preparation at will. For example, when using one or
more water swelling polymers, in particular hydroxypropy! cellulose and
ehydrox propyl methylcellulose, the weight percentage of hydroxypropyl

ThepgoHSy RN TE SR e bR YRIER SRR B bt s BEMRE WY the
consneeMaamatdesaxyRroRy!Heliwasars glefably sanpepLRiwesn Mok ount of

0% and about 16%, Release of pramipexole or a salt thereof from a matrix
wateGHS RPN RSB sy FesiLiB ee BIfHHSx Bt dplaassatryide ramie tuned,
i.c. REEH Sy ISIMEINREEhs M FRIERSE MRCABRISFAShdAHE: BOLIPHEIMABAE effect

solubility of hydroxypropyl methylcellulose compared with hydroxypropyl

and vkt (5L (S ISANEY RAIARABREN UREoE LG BRbdRTdmis P reix,
forwihereas:thedatien WiusueRmRs 905peRgeclike matrix former releasing
the active ingredient mainly by diffusion. WO 2006/015944

PCT/PP2005/053610 10 The extended release tablet formulation
In a@@GCREd RGN formaulkigmbmhisontdf RdeRendent.ratio of said polymers also

influences the release profile of the preparation. A combination of different polymers
offers the possibility of combining different mechanisms by which pramipexole is released
from the matrix. Such combination facilitates control of the pharmacokinetic release
profile of the preparation at will. For example, when using one or more water swelling
polymers, in particular hydroxypropyl cellulose and hydroxypropyl methylcellulose, the
weight percentage of hydroxypropyl methylcellulose preferably raﬁges from 25 to about
62%; the weight percentage of hydroxypropyl cellulose preferably ranges between about
(% 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

diffuston.
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Therefore, the disadvantage that food related dose-dumping may be
Woencoyntgigd is avoided. The problem of food related dose-du&nﬁinfgﬁin fed
p%ﬁ?grqg ¢4n be attributed to a lot of 5 factors such. as the méchdfilc3/053619
forces that are exerted by the stomactpon its content and thus on an
ingested preparation as well as the different pH regions of the
gastro-intestinal tract. Since the pH values encountered in the gastro-

Thdigstingl %@@M@ﬁﬁ?mﬂhﬁm&t&%{ﬁg{g%9%5%?@5@&;@@%MQ Deient.

intake of food, an extended release formulation pre also has to
Theprbvididlwrdsntbrastedlwadeqdrofiscdrivin-ganipinamiasto cwoid1kded is avoided.

ThedSB18MBPINGd SoRIdeERWhEHSR IS %tﬁéﬂéﬁtgnc%%g%%%ﬁ%d tq a lot of

conditions. According to the present invention the oral extended release

faciaprienhtisrihe) meahaeinghltsepibahise okpisdebietbaswprsiilomitnepitenapd
thud P MRe ERSHGsIRES Nl Warh S50 RKP iU Rdasiakie %i%lisﬁnal

in drug plasma concentrations or complete dose-dumping, in 15 particular
rachyoRss dissthitivipihgnrodeiehiy dyiensiisr in gk ouptestnaptraly with the
reg B SR LIANINRX QIS Qe SAL ihere ol Aiad, e WalRERNRInG: ROMTRIR M

the formulation of the present invention may also optionally comprise
preﬁfemwgraés&im%mgqrpézdﬁrwm%&ﬁmlwawe@@tﬂéd@mm@ﬂam@ra@éﬁ@sewnid
dos@—@%ﬁ%%%@a‘?@e@%ﬁ&fﬁ RiGRMRrEERIANY. £ ApRaAIRICe and

taste of the preparation. These formulating agents comprise, for example,
diluents or fillers, glidants, binding agents, granulating agents, anti-caking

AccBBERI10 MR IGRRE RVAIRAIYES G HIQRBLYAN ER QAL EAINE AN retain its

excipients known in the art can also be included. 25 The filler may be
PhaggReOiASHeIb R S1788 diattipielNspiesbsHicl ARessL I patLUREL SO as 10
avolGIRSS TSROV RIS, HEhAIARE pIRO SEntBRRITO)s SOTENAb I iR s & mping,, in

from insojuble fillers, for example, dicalcium or tricalcium phosphate, talc.
partfsiar NPyl drmeissd Al wen b Eeion e Hpestiadistipibistebly

used in the present invention is lactose mono hydrate 200 mesh (DMV,

Veghel, The Netherlands). Another lactose monohydrate, 30 lactose

Besidp Apwyarae!oriiest/ et fad Bmvavesnellimnaqlensesidhefraahtion of

the plseenpiaieratly hRvard. opienolRtionHGL Faiges ISR COPRIESSIQR tically
Lactose". The number | 11is a reference number of the manufacturer. In

accepial G FI T AUEGHEBIG attiORITH dratmeLeiibe tRanyie Haacrmaerersthikity.

applaveiamdraeie prefergliawater. insak BieniilinisSuethascWidrise, for example,

.. 2006/015944 PCT/EP2005/053610 11 ) o
diluents or fillers, glidants, binding agents, granulating agents, anti-caking agents,
lubricants, flavors, dyes and preservatives. Other conventional excipients known in the art

can also be included.

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 vsed in the present invention is lactose

mono hydrate 200 mesh (DMV, Veghel, The Netherlands). Another lactose monohydrate,
lactose monochydrate 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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starch and starch derivates, microcrystalline cellulose, dibasic calcium

phosphate dihydrate and anhydrous dibasic calcium phosphate, can be
Woﬁg?{ﬁ}ﬁgﬁdition or instead of the water soluble fillers. The tot&\Weigfhp/053610

percentage of filler ranges between abput 5% and about 75% by weight.

5 A glidant can be used to improve powder flow properties prior to and
stargluringstatsiktileg eates, wiedagstelikingeBuitabl dighidantsl inotugbosphaeiddihydrate

Il |oxide,.m lum trisilicat owdered cellylose, talc, tribasic
o R M o 0 SRR S B e v
soluipiellitleth.abha glidbwtiphapemsotageuy {dlleboutg2sdyprefenatbiyialb Gt i28mut
75049, eﬁ?ﬁ“t 0.8%, by weight of the tablet. A lubricant can be used to

enhance release of a tablet from apparatus on which it is formed, for
example by preventing adherence to the face of an upper punch

A gﬁmg%&ﬁéé’w&)ﬁlﬂﬂﬂ% 3&%&“@0‘& ]?%E%W?eﬁ%ﬁﬁ%?tﬁda qugg tableting and

magnesium stearate, calcium stearate, '15cano ycery
1o rqskapnicokinar Statae Aligentderhelyatalvedol sitiagm éiurmconidgpesimeraisilicate,
powﬁgrﬁpégﬁﬁm&r ) tQRJ,y %BX&?@ Saﬂi{»{ﬁ%';raf?]é’%ﬁ{kﬂé’ la?llé: %]?(9 Jikség %HJP 1%%? %81%%% dioxide
. sodium lauryl “sulfate, sodium steary fumarate, stearic acl ,(%a C,
is prafrpbhe isledodetietaidaol izit wremrite andhbet A%, prefmably about 0.2% o

abo&rﬁ_tg@girgga%i %@%?é%&tparate is included as a lubricant in an amount
of about 0.1%to about 1.5%, preferably about 0.3% to about 1%, by

weight of the 20 tablet. Among the optional formulating agents that further

A 1u%1%>é§&ec9ﬁ’%‘tpﬂ§£%“&§%é‘%¥e4§%r %M%E{f}f%tt A 5%%%1%&1%%”&8&%% is g)rmed,
cacCla,

agents such as polyvidone; copovidone; starch; a gelatin; seawee
for erapeNw e wnaRgridhuesidcs ddithan fapel daitiunper giwade { A8ckalizlbse Jower

pund 6Pl SNicsaEREAIIBR RN !ﬁéﬁxd%%ﬁg?ﬁgigﬁ{ VaINeS &fium stearate,

ethylcellulose, hydroxypropylcellulose, hydroxypropylmethylcellulose,
caniagithgetisefiyl @rjraroveapitdingd weangteshukamepprofertegnesiidn oxide, mineral

oil, LRGRereptRsHENAT B aNdMANASINTLSIC A5t Gm AERAHNG i:tm lauryl

preferred embodiment of the preSent invention the matrix of the extended

sulfad) sorbigae Aamut famatniciroiareihdalre deogspaisds ogagllsmibligne stearate
and GRNEIRISIPL AT eARIAENASH HasaR« N RYRORYHIGRYIGEIUA5S-a0d n an

excipients. The amount of prégelatinized starch is preferably in the range
amopRirR ey A6 papkhaitaty Brareiabhoabortdc Bomabest ireferredighmf the
tabl45 1o 55% by weight. The amount of hydroxypropyl

Among the optional formulating agents that further may be comprised in the matrix
formulation there may be mentioned agents such as polyvidone; copovidone; starch;
acacia; gelatin; scaweed derivatives, e.g. alginic acid, sodium and calcium alginate;
celtulose, preferably microcrystalline cellulose, cellulose derivatives, e.g. ethylcellulose,
hydroxypropyleellulose, hydroxypropylmethylceHulose, 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 methyleellulose and excipients. The amount of
pregelatimized starch is preferably in the range from 10 to 75%, particularly preferred from

25 1o 65% most preferred from 45 to 55% by weight. The amount of hydroxypropyl
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WO 2006/015944 PCT/EP2005/053610 12 methylcellulose is preferably
in the range from 10 to 75%, particularly preferred from 25 to 65% most
W%F@?@W&i’%om 35 to 55 % by weight. The amount of further e R&PIEREE/053610
preferably in the range from 0 to 30%j particularly preferred from 0.5 to
20%, most preferred from 1 to 10% by weight. Optionally
meibatbdigivrethyiceftuldde isatiimumpaitnadditiofatly, perficekent pretarablidm 25
range fram 5.tp 50,.parti rly preferred.from 10 to 40, most . . )
0 R G R P oL B g Becipnts i
prefessdptialliie isnpd@estod doid Ghie penseithdy jtrdGesddtom principledexelode
he presence, in-addition tq th mangﬁi[ror omponents mentioned, of 10
pmf?tlﬁceaf g‘?ﬁlﬁﬁe&%&g ﬁ?'e%ﬁ? Cjs%n% o C%XT oo ng?ﬁaf eeé{pf Oeseesé%elﬁﬁ i1
addriatord obeheefonnputdtiolyncdseraifodmutafian §),qfthie@rekepreferred from 10
' endenh{elease profile, the release of

O . . | ‘1. g0 [#}
! 46‘,\’1%85‘96%0%&%@&9%9[{3‘ii??tgr:]??h/gF%gb%t f?;md subsequent the absorption 15

pramipéexole or its salt fro
into the blood stream can vary during the passage of the dosage form

N ' ragt, It IS provi a pH-dependent . .
e Wi 1 i PR S P W o
pringiple 4x6lislfabeprasehecsiovedr ding torthenen@iibrindependens retesisecd, of
on§RHSIE MdNFanded bR (RIS ATIR S IR

the water swelling polymer and selection an ?ype oFopﬁlonaf1 excipients
forrapleljoid formulation b), too. Moreover, an anionic water swelling polymer,

preferably an acrylic acid polymerisate, is mandatorily present in

formulation b), which is preferably selected from carbomer or 25 carbopol
In caepiet fomanlaiiaanyliedbipetynisnsatdsrhigving dwitdedro leldulapendigiitslease

rtj . , rthapol(n) 73 Gy

i e e S S
intopbly Mesidatesispraferalylypiegdhe imshagaafi geeafda@s forabdoby heigiyo-

inteRARICHRRY RIGIER R, 00 R A 2 Y PU NGRS TOSE P! %%5%%%%%@ ALY the
weight. The pH dependency of formulation b) results form the 30 presence
releagea@hyineeistip oy e st el pbn<rkéndsavesweil msoyated Bxtbet im pH-

inddhenacid Phtenggs-abone k41 andkinghe alkaling pHrgnge. WO
006/015944 PCT/EP2005/053610

The above details for the water swelling polymer and selection and type of optional

excipients apply to formulation b), too.

Moreover, an anionic water swelling polymer, preferably an acrylic acid polymerisate, is
mandatorily present in formulation b), which is preferably selected from carbomer or
carbopof® series, known acrylic acid polymerisates having high molecular weights.
Particularly preferred are for example carbomer 941 (carbopol® 71 G, carbopof® 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) resulis form the
presence ol 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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13 An increasing amount of acrylic acid leads to a decrease of the release
rate. Therefore, adjusting the amount of acrylic acid polymerisate makes:
WO BB 40 further tune the dissolution profiles as desired. F6TAERGAHE3610
amount of acrylic acid polymerisate inthe preferred range from 0.25 to 25
% by weight provides the further advantage that the 5 desired, resp.
An meishing, addissolutior priofileschada adjdsted seediphmaitainede. fdhercfore,
di\atisty, of ft Hions.composed of different amounts.and/or types, of gel-
S AU e R R RS
disspledmmimgfides prédenretl Emnbljdimbntaofdhe pfeseptiinuadtiohytherimatrix the
oy ed gl release %’b{%f rmulation of alternative b) comprises
pre or essé%%?a% con]gi)?sts o? pore eIatTi%z@déstgecsh%y%rog&%p%iage e
desimdthigipe udbSengediliznhdidpplyferisatebandexaipiests [Tietamdufitod varety
f (RARlANRIZEN SIAGN IS RERIRIAONG IS LGP oM 0,49 (3% :
0 particularly pre?)erred from 25 to 65% moast pge%&}?edgfgfn i tollog:ﬁ%ef)]%/S » Water
swelligig holmher safiduntaofdyarbingsspyl methylcellulose is preferably in the
range from 10 to 75, 15 particularly preferred from 25 to 65, most
preferred from 35 to 55 % by weight. The amount of acrylic acid
Accplifidaigapecisré firdiolimebsdvbe prepivnedeTivs dmowitisfof the extended
1eSRRD RIS REIRIA BN IRG KATBRTR QRapticlerly preferied
e efrom 0.5 tg 20, molst p?e%erred romcﬁF tgki%gs/%o%f %%v%e%%ﬂ%%{%ﬁtasﬂ(;fe

Pl‘eg,eéﬁ%@%(;%%YEMWBWWWKQHGMW&WB@ idgeny pratferbigdn
exciﬂ]@n‘i@.n@ﬁef5%\1%1@1“%6{%@1%%%& S%%fl?g %‘iﬁ%}%%ﬁ}%&oﬁgﬁ?%% 10 to 75%,
0% | ient, pra

referred from 15 to by welight. As active ingr ipexole or a

Partishipivapeiticadyract éptanie Gananereserivdiie pragentnthercight. The
amdSTYIRJBR RESRIING RN REESENG BNEBLRR Nhany ARLRLSRIe tor

the desired freatment of a patient. A preferred salt of pramipexole Is the

partigiplEioBrIbHERS S0t 25 S preférapliyradheorar? of feimanvisigiatEhe
amoHSUSH ARANNS IR AR ARRUL Ok 9. 8RO 3 Y RIS LIS 1RA ount of

According to a particularly preferred embodiment e.g. 0.750 mg
exCipiefiipeREIEEPYdrobisi stites fromoh el fdt@atdrréapontifnyres (repsfigo 20,
mosRPRYEFRISRASE 1S 5 8y s RSN EIGIEaSR L RIELIAFAUIENIRN o dium may

according to the present invention. However, any o6ther amount of active
addigonalivebp Bintapl SRS EahtiTehe Fmg b EUBY with- Jotientsnly priorsedifiom 10

to 48N BENPHIIEQEPIAIRINS RIS @R SRt aficient to provide a daily dose in
one to a small plurality, for example one to about 4, of tablets to be

administered at one
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 1o 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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time. Preferably the full daily dose is delivered in a single tablet. An

amount of pramipexole salt, expressed as pramipexole dihydrochloride
WOiBMEHYdtte equivalent, of WO 2006/015944 PCT/EP2005/G83REB25/053610

about 0.1 to about 10 mg per tablet, orgabout 0.05% to about 5% by
weight of the composition, will generally be suitable. Preferably an
aboahfblitt eb@abdi 02 &tbdeit 6rrmienutttde Prefeiaioh/Sdh bynotighobibeout

b 5 pertablet is present..Specific_dosage ,amounts per
con B Y B L SR 2 s g e
mowdipyelkoehlp idemamoloy drate. (Theoarbouwr that porstitatéspesent. Specific
or i A ve i ! c inght nditipn being
o B T e Pt oo e e
prapypencled feydasd it formbjatiots afboradnvgo the presentinyémtioputically
een : i ition;. pramipexole or.a salt thereof
S et iR LR A T S
condtitey. s g piddpieifs) 1edted.75% by weight 15 acrylic acid
polymerisate 0 to 25% by weight optional excipient(s) ad 100% by weight.
Therefore, a particularly preferred extended release tablet formulation of
An thigepredanteiny entofcondigion o@ i g @ thchyreveight of iramipexotéerably

the %lﬁ)&/ﬁll%ﬂdg J'Si%g#o 65% by weight of hydroxypropyl methylcellulose; 0
to 40% By weight of carboxymethylcellulose sodium; 25 to 75% by weight

of pregelatinized starch; 0 to 15% by weight of acrylic polymerisate,

PSSl i the group consising  of ollodal SHeah Bkl

prefer: from the group consisting of ¢ (
pregaliginesidiriatdarate, lactose monohydrate, mannitdl) initFchystediisie

thé}QJJH{&Sﬁwgl"f?@? nhvgteus calcium phosphate, hygigxyprevicellulose,
° povidone, copoﬁ%?gne,%a?c, macrogols, sodium dodecylﬁ‘ate?ﬁ%ng(?xides
acr Jigcpeitd RRlrmensRige. 0 10 25% by weight

optional excipient(s) ad 100% by weight,

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

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

25 to 65% by weight of hydroxypropyl methylcellulose;

0 to 40% by weight of carboxymethylcellulose sodium;

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 cni” 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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30 A starch having a tensile strength of at least about 0.15 kN cni2 at a
.solid fraction representative of the tablet as claimed according to WO
WOA8%HT0Y07 is not necessary to practice the present inventiSri/BRAS0S/053610
2006/015944 PCT/EP2005/053610 1% 1t is particularly preferred that no
coating is present on the tablet formulation according to the present
invention However, the extended release tablet of the invention may
: ' i | coating..A functional geating can comprise.a
e o B e R oA SO o
the ingsediemsn fomeRampierotie oxmoie! plisticizebl;t oblibeantenetm Tikg temprise
NGt "0, t . text, 1 ing.n ntial._effect, . .
o LD o L L BB B, o
exapphp S5VICo o piey s oithar doathdieotm fion sanzpliistinctivenore plasticizers,

col ARREAIANGS 494N fabletproyide ﬁ%gﬁ%&@@dﬂ&&?&ﬂ&&@ M@g ho substantial

packaging and transportation, improve ease of 10 swallowing, an ave
cffeptvarbenstingoperisnfohtvotablatoanihtis ol scapplwtihcansefqumpose. For

exaAILORRh D RIRKIS.ompISI.cVRTRO% oL e ARIE, THPIGRIN AR ATRUN

about 1% to about 10%, more typically an amount of about 2% to
Protggfenit SRSy AEir oRing nadkietias and iiolespiertiiitab fen® VENEtalblets of

swafﬂ)%vﬂ{g,SM/tﬂ‘ﬂ%%o&hl%‘?% ﬂsﬁﬂyn%&iﬁ%@ﬁc?%&%@ ?ﬂ%ﬁz&%@%@%ﬁgﬁ%ﬁ an

round, oval, polygonal or pillow-shaped, and optionally bear non
amogifalediCIREFHKNBRO VAo Rl ttocthesassenbin tdneior Yris ghe foraeacttof about
G d - tadbl [ [ \
D o e O B e A e
tablelgairvbelackowiganfed by a package insert providing pertinent
information such as, for example, dosage and administration information,
contraindications, precautions, drug interactions and adverse reactions.

The fahdetyoddht MosHIRRITigAHEN diFetiemtsHieblpssisst and iapndegexample
roud8/825E FRRebAa IrpIRNIQR.BEaOAINGHIR I PRI MY EPHOR W face

preparing a medical composition for the treatment of parkinson's disease

markingscAHRpHCAISHS BE BissrabvasEaRidisPtsEraodthaithetheiended refirase

tablREQSEN Avéantinn isnRefsrabiy direstad te, amathod effpanufacturing the
extended release tablet formulations via a direct compression process
comprising the steps

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 disecase 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
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30 of (1) producing an active ingredient trituration wherein the active
ingredient is pramipexole or a pharmaceutically acceptable salt thereof b
Wop%%‘bﬁ%’ﬁﬁ%‘b it with a portion WO 2006/015944 PCT/EP2005/8536aR304505¢610
water swelling polymer(s) and/or furthigg excipient(s) in a mixer, wherein
pramipexole or the pharmaceutically acceptable salt thereof is milled,
of vprisferabliggepe k) puidfooider B@pprefixing thxactveingredienpexole

HituRten | Bﬁtc%iﬂ ]E) g%ig r&%i } t'g {t ater swelling polymer(s).. .
or angllor exg%pients)%n % i)?er tgdgbq%n%?psrg{%\fi\é%fﬂ é?%@saiaiﬁ"ﬁé%i@ dcr%i/ ﬁnor 0
usescreening the pre-mixture through a screen in order to segregate
cohesive particles and to improve content uniformity; 10 (4) mixing the
pre- mixture of step (2) or (3) in a mixer, optionally by adding remaining
(2) exciprentsieg the wiktaieapdavnttuitipmiKisgpdhd (8 tadnatintjahefitealwater
swelBHLIG M GAMRIBRTDACANA ShahiEIABISHRIRS JRDMpARR. 15 matrix
tag%eugs. hgifr;{?(])re, the té'kf}l)ets are mant?facturedlviaél direct compression
process which applies to both types of pramipexole extended release
(3) mahiianiRls: T QAaebinNe AISAUAGHABIERL MATOLMIRGIR ISPV dibigonie
load formulation, the active ingredient is preferably peg- milled. 20
cohesisfePaRig et HidRRIR e GBI M ofie peg- milled drug substance,
as determined by laser diffractometry using a dry dispensing system, is
characterized by particle fraction of 90 % (VAV) being smaller than 100
(4) pmDHHEAE Phe BN dusaficeIreotsH DFoowBipgngPEeg s atiéddittearemaining
excipR R HIAMSIEF 28 SRRIEE RIRGRESERcan be applied to the
manufacturing of pramipexole extended release tablets, like conventional
wet granulation and roller compaction. In case of wet granulation
(5) prﬁ%@é@lxgomegmﬁe&sw%%m}%%yga%'%Jféh%ﬁ% ke Erte St Soduce
microcrystalline cellulose, lactose monohydrate or anhydrous dibasic
matgx &hiflbhosphate, and wet binding agents, like e.g.
hydroxypropylmethylcellulose, hydroxypropylcellulose, povidone, 30
copovidone, and starch paste, leading to a active ingredient concentrate,
Th Py é%}aa}%ﬁ@re manufactured via a direct compression process which applies to
both types of pramipexole extended release matrix tablets. To achieve adequate content
uniformity in this low drug load formulation, the active ingredient is preferably peg- milled.
Preferably the particle size distribution of the peg-milled drug substance, as determined by
laser diffractometry using a dry dispensing system, is characterized by particle fraction of
90 % (V/V) being smaller than 100 um, most preferably a particle fraction of 90 % (V/V)

being smaller than 75 pm 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, Jeading to a active ingredient concentrate, which alter drying
and dry screening 8 mixed with the main fraction of gel forming excipients, like all the

above described retarding principles.
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and dry screening is mixed with the main fraction of gel forming
excipients, like all the above described retarding principles. WO
WO 20896158844 PCT/EP2005/053610 17 In case of roller comB&atR2o87/1§3610
other words dry granulation, either apremix of pramipexole with part of
the excipients used in the direct compression process, or the complete
In cmnﬂrelbmnta:iqm{giah exdipiethts, woplodesgenh thadugeiticonvertidrall
cank! e% gon‘l%act r to form r{bbo%s S\/é/(tin&hua Ihereafter screened down t {
P Panu esw aretgefuxt%grqpna y mixe vEHe ﬁ%slf)l%}] gOofigd or the
comglledantegﬂmb noatmﬁsmgdiﬁrmaqmsms szEH:EEdDESEg‘HIE&“d@Nr@EnMHer
com R@W ((}3 35 %rr% 1\,!, cﬁlgrvg 8'81%51?’{“ |Ilusterg€t:| g R ferrcmu}c which are
e direct compressmn 0 anutacturin roceg
turthaccoalp gnndti ewpieeém iewentions, Figupdi@iiga Qﬂﬂmmuaﬁannga&t&mnts.
dissolution profiles of a matrix tablet formulation according to the present
invention which contains 4% by weight carbopof in 3 different pH media;
BRIES BEGERIBTgM O IEFBRATENISSolution profiles of 3 matrix tablet
formulations according to the present invention which contain 0%, 1%
and 4% by weight of carbopof, respectively. 20 Figure 1 illustrates a
Figuméféﬂmﬂmﬁ@@mﬁimﬂmmapm&;mdi s podoessiwifthreféren cetgrassion

ereln facture of the extended release tablets of
t
mdn‘é%%mﬂgss g% e %r.?ﬁ% eown ?—nguré 1 shows the detailed

process steps and the in process controls performed. 25 Process step (1)

riguf? JIEGEIR NEASHNE MUBEIBILIOMIAIAN. L& G PIESENtGRRa R R

pram rami roc e monohydrate, In
accoqhaﬂtgb ke pretstehtiegwioh ab@hu@n@ﬁmé%mm@h nglbc»mf‘?en Bndiffferent
pH faES: 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. 30 In process step (2)

FigufC§5ding i, the dov ehart AR mixing sasformed ubersin RS AaHNE ns

according to the present invention which contain 0%, 1% and 4% by weight of carbopol®,

respectively.

Figure 1 illustrates a preferred embodiment of the manufacturing process with reference to
a flow diagram wherein the manufacture of the extended release tablets of Examples 1 and
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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ingredient trituration and the main portion of the water swelling polymer(s)

and excigients are premixed for several minutes to obtain a pre- mix. In
W3R case hydroxypropyl WO 2006/015944 PCT/EP 2006817053610

18 methyl cellulose (hypromellose), tH& main portion of pregelatinized

starch, carbomer 941 and colloidal silicon dioxide are premixed for 5 min.

methy tpdlalssodhyentimiledeTufisuerimpastion blaprdeel8itiecdrelinghtoctiteomer 941
and/QURUING BIAGASRAER L B A RGIP6N Y QRIS BlRGer B,
pre-mixture may be manually screened through a screen, for example a
mixgr@niedessh size screen, in order to segregate cohesive particles and to
improve content uniformity. In the subsequent process step (4) the main
mixing step is performed according to which 10 the components are
Accriiied fortlse (eltariia itescis ey 4bIy B miserie ties Tutb wiationnlly adter place. The

pre—%%@ﬁm%aeﬁém}ﬁ%%ﬁl@'%é%m@ﬂﬁ@@’r@&?ﬂg@ﬂh NS UME R Bsh size

flow chart component magnesium stearate Is added to the main
scregiitlire danty RagFaa s Yoe Ralisias Ak iecsn ey Somiteninaermitbula
mixer is performed (final mixing) to obtain the final mixture. 15 Process
step (5) of the process according to the present invention is the tableting.
In the whspgueRbRINGE S B6in e Sseon Bsuablentdbrstivresitacprodinedofonich

the EXAMAEORING AR ML RRIels (R -1ADIEE & 8XIendes I8IRSSixer after

tablets). In order to control and maintain the required quality the obtaine
scregiabgx Camiens b dustisjeerstpionta sl Bwvasyaa-prdus s8rmo acdherdievtaiet the

confPaRS hgnessniaRietReighiand frigh '{ﬁ&nﬁ%ﬁﬂﬂ@@ﬁg@w %))?(ﬁl! for
extended release tablets of the present invention may then be filled, for

Sevwbm@%foa%ﬁl@eﬁ%iww%lmﬁém DPEy B E8nalHai b aldain the

finaClosad,Lightly with screw caps and appropriately labelled, whereby all
packaging and labelling 25 activities are performed according to cGMP
regulations. Alternatively, a blister type packaging can be used, e.g. using

Pro@lsyainjmy dlumunimctailblistars, FigHES - 5eRr ESRMEA W AR SHALINhe final
_ the dissolution profiles of a matrix tablet formulation according to the

MIXREEISHOMPEI Tt OT He AR ebré PEeitiamsubirnyWesgninmo elpapsiaped

ma&bft@lﬁaﬂegw@a‘s@a}sﬁigﬂ&@uga&as&m@ 2PHAGO RBRRBARI HBntain the
above
required quality the obtained matrix tablets are subjected to the following in-process

controls: tablet mass, hardness, tablet height and friability.

The oblained 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 aluminiunv/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 givenin 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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mentioned formulation according to the present invention. The release
characteristics of the matrix tablet in 3 different pH media are shown, i.e.
WORMEH M blpsphate buffer, pH = 6.8, n = X, in simulated gasMcTERWOpLF3610
= 1.2, n = x, and in Mcllvaine buffer, gig = 4.5, n WO 2006/015944
PCT/EP2005/053610 19 = x; (x. .represents the number of units tested).
= x; ke vqums&hemfﬂmeaﬁe@lim&dmm'r&:ltltsppi@tt&d)ﬁg@mtnﬁhe:tiime

. %ours c% 53 re E ents ﬁraﬁ%}lllustraﬂng the dissolution profiles of
e n§( &¢ 558 g ing to the present invention. The

matrix tablets contain no carbopol’, 1% or 4% by weight carbopolo,

res ectlve thed iled compo ns ive les 1, 2 and 4..
P e e T B T SRt e KR o
formelleasesalaacummgoeﬂtepta&ptoﬁeﬂlagalﬁstethetﬁmee(ﬂsiemrsénﬂaﬁ)ﬂgwab@of",

1% rgf%?’ E?ow akg d Qee;n%irttEV| ro eeip aroargtensélc in the range
from pH Y& c%se carpopo fr?]is presen ano 3 pqqsqar %éh"&é‘r%t‘
Exarepdas @tmxhéte’lihﬂmm&erem aNH}‘EMqﬁmsjﬂmdteffeﬂq)H the. gaiibe aflue

col—t f4 § ster in case car resent @ln incr f the amount
per: eP 0 1ee cu ngre ien 1s§) 0 ﬁ) against ?la %
carbopo f6ads t ecreased r smg ra e &3 vantages of

the present invention are manifold: Accordlng to the present invention
e{ease teiplet(s con&alnln’%] ‘pram exole, or | g salt are availabl
£ )

Flgurﬁ%wfnn ifferent I Vitto Taleast profiles it h St %Stsellgc[tng Y- from pH
1 tomade celeas'ebdpat%mmumdmnpaue attsthéepm;cb}m;nﬂeme dralaclinical wherein
the R f:tzltjsreec%gtsfcrt\égd 20-{ gtnlmar[y ICE %Ozs {f ranm(t seexo'ep Pha msqg Scnt An
diseass, s an a fcctlo Al becomes” modre reva et with acvancir 8 6
incremrg i dﬁtemuﬁmbanlmi)b@) tizclirte mdmmmgi reldmeiagorecthe matrix
tablets according to the present invention providing an extended or slow
release of pramipexole or a salt thereof allows to simplify the patient's
T‘headnrtinisgatidithsqhem yveadioeiag: therafnblint of recommended daily

ticul I t f
e O UG5 S R AP A St
salt provides EHadiywdes dipiatarally iadmihiste e ateonk tsrpessﬂnlﬁhemiocea tailor-

mad@f‘e%@ﬁﬂfagﬁ19&%%%?%53‘6%%%&3@’ G Afﬁﬂ%f ‘?CX 8 %tbserved

compression, wet or dry granulation pfoce appli est types
of extended 30 release matrix tablets.

The primary indication for pramipexole, Parkinson's disease, is an affliction that becomes
more prevalent with advancing age and is often accompanied by dechine in memory.
Therefore, the matrix tablets according to the present invention providing an extended or
slow release of pramipexole or a salt thereof allows to simplify the patient's administration
scheme by reducing the amount of recommended daily intakes and improves patient's
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 nvention described will now be illustrated by the Examples which follow various

other embodiments and will become apparent to the skilled person from the present



The invention described will now be illustrated by the Examples which

follow various other embodiments and will become apparent to the skilled
WOKNEN 8 the present WO 2006/015944 PCT/EP2005/0538 £/ E5105/053610

specification. However, it is expresslyZ@ointed out that the Examples and

description are intended solely as an illustration and should not be
speedltpaidioy Hewesetcting ahpréssismivnted santivieshs Rsoomisgud thecription are
‘o ' 1o prami I leg let ve been . :
B B e e o

mm oblong shaped, biconvex tablets. The tablets are intended to be
ExAdmiistered orally, and shall not be divided into halves. The pramipexole
—ab%rs in the Examples contain 0.75 mg of pramipexole dihydrochlo ride

5 Acqoishieh jelfateressme spentingneoibeon g ot pladipesetdaliptirbaye been

maRIVEIRHSTBRSGLEIATPRIE E:QRG eRediment Ol the avaliative @nd:, oblong

guantitative composition of prarnipexole extended release tablets

shapRérenity t6 tHelphedantitlanton i ahsd iviheraBliE scrts MABY.Rd shall not
be RHBULRLHYS RRCLIUANITALYE COMPOSIEaY of M@E}Jﬁ%ci%f’é?c?&t&ﬂg&jﬁgggﬁ

tablet mg per Ingredient 0.71)5 mg Function Reference to Standards
pramipeRige Xy Epsdpstds ooy U5ucAcavespRyédia e Coidomnaebpnairexole
10 fredNAIRRYSI&IE PEY-milled Hypromellose 2208 157.500 Swelling agent
Ph.Eur. I USP (Methocel K 15 M) Pregelatinized Starch 185.100 Filler
Ph.Eur. / NF (Starch 1500) Carbomer 941 (Carbopol 71 G) 3.500 Gelling
Ex:AfggR Ph-Eur. /NF Colloidal Silicon dioxide 1.400 Glidant Ph.Eur. / NF

One embodiment of the qualitative and quantitative composition of pramipexole extended
release tablets according to the present invention is shown in TABLE 1.

15 TABLE1: Qualitative and quantitative composition of pramipexole extended release

tablet
mg per
Ingredient 0.75 mg Function Reference to Standards
tablet
Pramipexole-dihydrochloride . — . i
monochydrate, peg-milled 0.750 Active ingredient Corporate standard
Hypromellose 2208 :
(Methocel K 15 M) 157.500 Swelling agent Ph.Eur. / USP
Pregelatinized Starch . .
(Starch 1500) 185.100 Filler Ph.Eur. / NF
Carbomer 941 . : .
(Carbopo 71 G) 3.500 Gelling agent Ph.Eur. / NF
Colloidal Silicon dioxide 1.400 Glidant Ph.Eur. / NF
Magnesium stearate 1.750 Lubricant Ph.Eur. / NF
Total 350.000




Magnesium stearate 1.750 Lubricant Ph.Eur. / NF Total 350.000 WO
2006/015944 PCT/EP2005/053610 21 Example 2 A further embodiment
WPt Hative and quantitative composition of pramipexold® X id8033610
release tablets according to the present invention is shown in TABLE 2. 5
TABLE 2: Qualitative and quantitative compaosition of pramipexole
Exapggnded release tablet mg per Ingredient 0.75 mg Function Reference to
ndards_tablet Pramipexale-dihydrochloride 0.750 Actjve ingredient
MLu iRt kot AR RS
extSviallinipagenblets. koS R (Methocel HWvEn i) Ryateladniz&d IStar ah
174.600 Filler Ph.Eur. / NF (Starch 1500) Carbomer 941 (Carbo oP 71 G)
14.000 Gelling agent Ph.Eur.1 NF Colloidal Silicon dioxide 1.400 Glidant
TABOIERQr. /QiRliMagnesilimsiteatate compOdimbricApthifeuné NFcidtdbelease
350.000 EXAMPLE 3 10 The batch formula for the two pramipexole tablet
formulations of Example 1 and 2 is shown in Table 3. The batch size of

the final mixture correspohdsp@ebatth size of 2000 tablets. Table 3:
Compdsgiedipet batch of préffipegole 0.75 MignEfiviablets [[Rgfextinct to Standards
Grams per batch Grams per bdibit Example 1 Example 2
Pramipexole-dihydrochloride 0.750 | Active ingredient Corporate standard
monochydrate, peg-milled
Hypromellose 2208 .
(Methocel K 15 M) 157.500 Swelling agent Ph.Eur. / USP
Pregelatinized Starch . )
(Starch 1500) 174.600 Filler Ph.Eur. / NF
Carbomer 941 . ] -
(Carbopol® 71 G) 14.000 Gelling agent Ph.Eur. / NF
Colloidal Silicon dioxide 1.400 Glidant Ph.Eur. / NF
Magnesiom stearate 1.750 Lubricant Ph.Eur. / NF
Total 350.600
EXAMPLE 3

The batch formula for the two pramipexole tablet formulations of Example 1 and 2 is
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
P Gyl
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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Pramipexole-dihydrochloride 1.500 1.500 monohydrate, peg-nulled

Hypromellose 2208 315.000 315.000 Pregelatinized Starch 370.200
Woszigg‘.ﬁ%é(’)‘&arbomer 941 7.000 28.000 Colloidal Silicon dioxi8& Y &5§05/053610

2.800 Magnesium stearate 3.500 3.580 Total Mass 700.000 700.000 WO

2006/015944 PCT/EP2005/053610 22 Example 4 The following Example

shows a pramipexole tablet formulation which corresponds to 5

formulation a) providing a release characteristic independent in the pH

Exaigpgeqof 1 to 7.5. Table 4 Constituents mg/tablet

T A S G RS0 0 A BB S saaps t

formugtioncy) emoiiaLsi el Hicriyacrtioic Mmdegprasionh istdwraté mpseiTotal.S.
weight matrix tablet 350.000 10 23 Claims 1. An extended release tablet

Ta,O]‘gg{nulation comprising pramipexole or a pharmaceutically acceptable salt
thereof in a matrix, the matrix comprising at 5 least three water swelling

polymers, wherein one of said polymers is pregelatinized starch, wherein

Goadtiarante of said polymers is an anionic polymer and whereimibadhie
Blamiperold diflydrochforde monohydrate, peg milled 0.750
Hypromellose 2208 175.000
(Methocel K 100 M)

Pregelatinized starch 170.400
Colloidal silicon dioxide 2.100
Magnesium stearate 1.750
Total weight matrix tablet 350.000
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polymer. 2. The extended release tablet formulation of claim 1, wherein
the anionic 10 polymer is selected-fgom the group of optionally
crosslinked acrylic acid polymers, methacrylic acid polymers, alginates
and carboxymethylcellulose. 3. The extended release tablet formulation of
claim 2, wherein the anionic polymer is a crosslinked acrylic acid polymer,
and wherein the content of the Qtdredy crosslinked acryl acid polymer in
the matrix is from 0.25 wt.-% to 25 15 Wi.-%, and preferably from 0.5
wt.-% to 15 wt.-%, and preferably from 1 wt.-% to 10 wt.-%. 4. The
extended release tablet formulation of any preceding claim, wherein the

water welirg naddnmisabichasigotfEnegddtitnizeshatastipopeamieoie or a

e Al St A O SRR 100 At sompdiing =
oflefisim 4hieRepichewealliee SRR polMnRiSithieRgs phbtsgidgeriYifResd is

Stﬁrseewtm@dlief%ﬁoIyrwaéﬁémhxﬁlmpr&ﬁylcsn%téiw%lwﬁé@, #ndn anionic
erein the content Qf% é?é yI methylcellulose in the matrix is fram .

w
16T 875 WS ly¥r8 §%%a PR S GENCRA s aTRE
extelyded. release tablet formulation of claim 1, wherein the matrix
comprises (a) pramipexole or a salt thereof 0.05 to 5 wt.-% (b) anionic

water syyallingdpRiymes(sade 25018t 2BrwiAAtieR (F) aierSWeliRgrPel¥aaIsnic

other than t.-% (d) further excipjents ad 100 24
RSB PRSI J Ao b ST o R R A g
tapdﬁyrpeos/mm@'aqmudegémemea@mmémrbmmamm&mose
release characteristic in the range of pH < 4.5, and a slower and further

orspH-inkleRgasiaid elaase daractsralinineiranu OMHALIS ths Mionic
7'gb!ymer is a cross!inkéd acrylic acid polymer, and wherein the content of the
optionally crosslinked acryl acid pelymer in the matrix is from 0.25 wt.-% to 25
wt.-%, and preferabiy from 0.5 wt.-% to 15 wt.-%, and preferably from 1 wi.-%

to 10 wt.-%.

4. - The extended release tablet formulation of any preceding claim, wherein
the water swelling polymer which is not pregelatinized starch or an anionic
polymer is selected from hydroxypropylceliviose and
hydroxypropylmethyiceliulose.

5.  The extended release tablet formulation of claim 4, wherein the water
swelling polymer which is not pregeiatinized starch or an anionic poiymer is
hydroxypro'pyf methylcellulose, and wherein the content of hydroxypropyl
methyiceliulose in the matrix is from 10 wi.-% to 75 wt.-%, and preferably from
25 wt.-% to 65 wt.-%.

8. The extended release tablet formulation of ciaim 1, wherein the matrix

comprises . ‘
(a) pramipexole or a salt thereof 0.05to 5wt.-%
(b) anionic water swelling polymer(s) G.251t0 25 wt.-%
(c) water sweliing polymers other than (b) 10to 75 wt.-%

(d) further excipients C ad 100 wt.-%
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~ 8. The extended release tablet formulation according to claim | or claims
6 to 7, wherein one or more further. Hyater swelling polymers are selected
from the group consisting of hydroxypropyl methylcellulose,
hydroxypropylcellulose, 10 carboxymethylcellulose sodium and sodium
alginate. 9. The extended release tablet formulation according to claim 7
or8, whatesn ékendatiixaleasprisasidty toryatipy| ofictiajtceluloberigiran the
amount o0, (QFaY - IRIRELSHOE AR Ao eiab R Ao witn &

amount of excl s ra ges 1 2510 90%ﬁ§)referab%/ from 35 to
75% by \fe@@nﬁei@s@rpeateﬁeeaﬂﬁe@atgé faPR% PrRitARdbr 20CoREARYE and

any precrging: skaipH-mbepeliithe Anins pabraceisaniadndicage from pH
polymerls% vg1e|5ch is selected from carbomer or carbopole series. 20 11.
An exterit8ddi@ase tablet formulation according to claim 10, wherein the
acrylic acid polymerisate is present in the range of 0.25 to 25% by weight,

preferably Q4,10 1504BY WA %EP@@F@K&YM%%@%&%V\&@Q&IEW%M or

30 3525 12. An extended release tablet formylation, wherein th

claigs R MRS RAMRSE (T BREH R e AR RS A rs ggied from

~ the thetef l&méfwt 9 proaiceyprateily cetey methiistoréydibryer tpveebulsse,

car bl\égtkrlgolspf1 ,{nﬁlr‘ rg Hf&gntgﬁ ﬁ%@%e tablet formulation

I§ é ¥5 one o e precedm via a direct compression
process comprising the steps of 10 (1) producing an active ingredient

trigration whereinthRiastue ngresiest arpasipewioalifg to claim 7 or 8,
harmaceuticall aciﬁgt Ele salt thereof bﬁg

wh ?Wéféer %Wﬂﬁr? 'BB( ydrﬁ%%Pm)@f' me {cgulgg}an%'t W'trﬁﬁ%ugprtt‘%?n 10

In a mixer W erein

to 1H%Mpekokbhr MMWUMWW@QW@S@MW@?@WSWW@@ ranges
frorﬁrféetroaga‘%oﬁr%?arab&y from 35 to 75% by weight.

10. An extended release tabiet 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 raisase tablet formulation according to claim 10, wherain
the acrylic acid polymerisate is present in the range of 0.25 o 25% by weight,
preferably 0.5 fo 15% by weight, most preferably 1 to 10% by weight.
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milled, prior to use; 15 (2) premixing the active ingredient trituration of step
(1), the main portion of the water swglling polymer(s) and/or excipients in
a mixer to obtain a pre-mixture; (3) optionally dry screening the
pre-mixture through a screen in order to 20 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

angbcontinuRTExe ANch3e (SR BN GSHINALIAIXIWE BYntained amount

compressing it on a suitable tablet press to produce matrix tablets. 14.
of R IBE B R AR 7 6 AP I BRLANEIREE forsHiseah o Provide a
dailyciuseliadmimisteysaf shomréioszling claims | to 12, via a wet granulation

process 30 comprising the steps of (1) producing an active ingredient
trituration wherein the active ingredient is pramipexole or a.

phi¥macelYigKIRAactSpRbIiEashtngeSsr ByiBRIrAntleanth tehlRrifermdation
acdbelieyCipient® inf MixeprayBelel pramipevaledrdhephesmaeadlitalbrodass

' I It thereof is milled, preferably peg-milled, prior to use; 26 (2)
conﬁﬁﬁ&éﬁ%sﬁ% sa?:(five ingredient trituration of step (1) by adding the

granulation liquid, preferably water; 5 (3) drying the granules of step (2) in

(1) @ Bpidized bath dpkauor AdRARBO YA IWRG e Hiedaranuigs:hient is
ste %3? Wlth thfﬁ%vater swelling pog?mers and/or excipients in a mixer to.
PragIRETP R AP IS L678) CATRRD TaThdIsHReRY Greps b wih 2

porompressatgrit meﬁisg_litaln:lelyama pmﬁsrtoqmﬂeoﬁ{smatrixatapim, lherein
praME}Meoém@Hﬁ% E&ﬁ@ﬁz@%@@% HE@%ﬁ%ﬁ@@S} {é) %%Q,U%%ferabiy peg-

accordin? to any of the preceding claims 1 to 12 via a dry grahulation
3%¥omprising the steps of (1) mixing the active ingredient
pramipexole or a pharmaceutically acceptable salt thereof with either a

(2) portborgrgfx:trqg I!xléeegasé:t?vreagzlwgllgd?exr?t' Q}ﬁgggtfgnao Is g;rn’ W pet eé”main portion of the

water swelling polymer(s) and/or excipients in a mixer to obtain a pre-mixture:

(3) optionally dry screening the pre-mixture through a screen in order to
segregate cohesive pariicles and to improve content uniformity;

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

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

14. Method of manufacturing the extended reiease tablet formulation
according to any of the preceding ciaims 1 to 12, via a wet granuiation 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 ths phafmaceutical!y
acéeptable salt thereof is milled, preferably peg-milled, prior to use;
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pramipexole or the pharmaceutically acceptable salt thereof is milled,

preferably peg- 20 milled, prior to ugé; (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 25 milling or sieving steps;

(4) optionally mixing the granules of step (3) with the remaining excipients

in a mixer to obtain the final mixture; 30 (5) tableting the granules of step
(2) (Spranthiatifipahenixdtive ipigsteletd ivraoonEsEipg i 6 additigie @hkeliation

. e atrix tablets. 16. Use of an extended release tablet-
ifqu%’rré%fé}t'&@g@%ggﬁng to any of the preceding claims 1 to 12 for preparing

a medical composition for the treatment of 35 parkinson's disease and

(3) CofRpHgaNe BRAL RIS RHARED asspCiatakitheI®wiNryer or a drying oven:

(4) mixing the dried granules of step (3) with the water swelling polymers andior
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 ingred_ient pramipexole or a pharmaceutically acceptable satt
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 rolier compactor;

(3) reducing the ribbons obtained during step (1} to small granules by suitable
milling or sieving steps;

(4) optionally mixing the granuies of step (3) with the remaining excipients in a
mixer 10 obtain the final mixture;

(5) tabieting the granules of step (3) or the final mixture of step (4) by
compressing it on a suitabie tablet press to produce matrix tablets.

18. Use of an extended release tabist formulation éccording 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.



