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1 Extended release pellet 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 pellet formulation containing
pramipexole or a pharmaceutically accebtable salt thereof, method for

structurally
or ‘3-,,;.3"3":_.-..__ SO E etHatHaR At gt e SR PAEE Qlife .
and has receptor selectivity for the dopamine D2 family of dopamine
receptors. Pramipexole is chemically designated as
(S)-2-Amino-4,5,6,7-tetrahydro-6 20 (propylamino)henzothiazoie and has
Filid . W CURE OYMBENITOOHI7N3S and a relative molecular mass of
211.33. The chemical formula is as follows: N CI _NH2 v\N S H 25 The
salt form commonly used is pramipexole dihydrochloride monohydrate

Thaeresaiain Yoo & duoiP1c EN3OSiokakiecpoietinaprriss 30R13THe
pRRFIREX L. Ghyekachisrds, maneivdiatens RWhietefl: Whaltracturing the

tasteless, crystalline powder. Melting occurs in the range of 296C to
sapA @4 B8€8Mmposition. The substance is more than 20% soluble in
water, about 8% in methanol, about 0.5% in ethanol, and practically
insoluble in 30 dichlorormethane. Pramipexole is a chiral compound with
one chiral centre. Pure (S) 2 enantiomer is obtained from the synthetic
BarOSRGY/ MRIrQE S0 IAXNZENGH@NoNne of the

Pramipexole is a known dopamine D2 receptor agonist. It is structurally different from the
ergot-derived drugs, e.g. bromocriptine or pergolide. It is also pharmacologically unigue in
that it 1s a full agonist and has receptor selectivity for the dopamine D2 family of dopamine

receptors.

Pramipexole is chemically designated as (S)-2-Amino-4,5,6,7-tetrahyd ro-6-
{propyiaminobenzothiazole and has the molecular formula Ci1oH;7NsS and a relative

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

N
| N NH,
\/\E\ITLIS}‘
B

The salt form commonly used is pramipexole dihydrochioride monohydrate (molecular

formulia CioHy CENOS; relative molecular mass 302,27), Pramipexole dihydrochloride
monohydrate 1s a white to off- white, tasteless, crystalline powder, Melting occurs in the
range of 296°C to 301°C, with decomposition. The substance is more than 20% soluble in
water, about 8% in methanol, about 0.5% in ethanol, and practically insoluble in

dichloromethane. Pramipexole is a chiral compound with one chiral centre. Pure (S)-
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intermediates during synthesis. Pramipexole dihydrochlonde 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 dihydrochloride monohydrate is not hygroscopic,

and of highly crystalline nature. Undepmilling the crystal modification

(monohydrate) does not change. Pramipexole is very stable in the solid
cistateryetinsaluso frimsikighiseasitivecd Rramipexels jmmediatoreleasane
in(tleF?) %%?A tsdlellrelzge firg&]%%thorised in the USA in 1997, followed over the

course of the ngx%yyear‘ssby marketing authorisations in the European

Union (EU), Switzerland, Canada and South America as well as in

PROMBHISR RIGARIED, 3B aRf FRSE ﬁri%ﬁl SRIRue c%ﬁ'%‘”%i&ecff%k%t'g'? solubility

tablets are indicated in the EU and US o treatment of signs an

IsSPfpibATs O fresd red Ry paHinsobus el seede sreaokialivebiparkineghty between
pHisaase M 7co miﬁeﬁ&mwﬁmﬁym&ﬂ@n@){%@% B@YEJ&-&%&%E%% of

times a da¥. From the pharmacoldnetic point of view pramipexole
Dt Sy AT AR Ent s pIEiER o as ke mpedi Rsre anrg oRahydrate) docs not
clagiginistiatienotheebselutie: bioavalalilittds @raatentaan 20%6i-and-Hgive.

maximum plasma concentration occurs within | to 3 hours. The rate of

absorption is reduced by food intake but not the overall extent of
PripsprptibniRradippexcleashois likdar kinetics-andidaglativelyismall A in 1997,
-patient. yariagj . plasma leyels, Th limination half:life (trn,[h]).
o S e T R SR U e
Uagnnrtidhly kniswalapdo difindleomdofiedrelesstofactivié isgredient(sy in Eastern

Eallgusiesimplifyqthe 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.

PMadiiesd eleaskpharmaceutical peparations reguatedissslerse ff the
30 incoyggra&ed _qc{iv%iﬁggredigrg,or, ir}gredigepts‘ over time and comprise
“préparationt With'aY EaRtroMEY’ &'pbIbRbRY, d SuRARE R HeRen.

1

parations
coithinai@ameiténdddpe@aseR sahibsyhaceomplishdienape uticapr

convenience objectives not offered by conventional dosage forms such

as solutions or promptly dissolving dosage forms.
From the pharmacokinetic point of view pramipexole IR tablets are rapidly and completely

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

elimination haif-life (tj2[h]) varies from 8 hours in the young to 12 hours in the elderly.

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

forms such as solutions or promptty dissolving dosage forms.
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3 A modified or extended release of active ingredient(s) from a
pharmaceutical preparation may be accomplished by ho mogeneously
embedding said active ingredient(s) in a hydrophilic matrix, being a
soluble, partially soluble or insoluble network of viscous, 5 hydrophilic
polymers, held together by physical orqchemical entanglements, by 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 protective gellayer from which the activ L
A %‘f’ﬁe%ff%gn?(s‘j’%% sy Rt 53%5%1&&&5‘% AR B0
mby bifiusiompisteddly therpelymaritynetivatéinbysddosionof ghelibaigeliayer,

Th ion.of the pol I, Qr by .a G ination of said release. .
e B e S SRS aora
hydgopialis solyawste dondbeesten of phudifiddr extendddsrmistainadielesiser

c9edihapding prepetieswieredheAug 6?99&0“@%{ INGHERIBHVEN UMW aais forces.

solubility, as in the case of pramipexolc dihydrochloride. 15 There are a
SHeMEPBRHp preisHe e sBrb eI AGHarS RN etitiptadTelraye
gfhgsmaceuiibai cCOMROSIE NS f pramipexelesi WG 200401 Btfhfously
re(fl%%cgbe%a sua’;ﬁaiileqfrglease harg1 ceutical c,om%osi'gion in a form of 20

LGh ATy B oEPSbI (LR QB BHERGS DONESES I TP,
gdisperdeddinsalumatrix temgiysiag ar ydrophibic:palymetant a:stareithanisms.

having a tensile strength of at least about 0.15 kN cni2, preferably at least

about 0. 175 kN eni2, and more preferably at least about 0.2 kN cm, 2, at
Haveotid. frialetiont regsh déntativel ofué ta blées ed disdiosureat e taidt isombination

oCRRBETEALSEER I BV de: A£MPRIM O MR SHEEHRAINARS ViRl ug 15 one

during a high-speed 25 tableting operation, in particular to resist erosion
hasirm g Lhhbabish stiabebatAl e cancebrmpyne: el firsieghloride.
embodiment it is provided a pharmaceutical composition in a form of an
rally deliverable tablet having a core comprising pramipexole
TR AROCGTR I ORERUCHEAE U A HOEE OF LRI St releas
phimmgpdispecsgibiniannatipcaedmpsising (a) HPMC type 2208 in an
amount of about 35%, to about 50% by weight of 30 the tablet and (b) a

pregelatinized starch having a tensile strength of at least about 0.15 kN
WO 2004/010997 describes a sustained-release pharmaceutical composition in a form of

an orally deliverable tablet comprising a water-soluble salt of pramipexole, dispersed in a
malrix 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 cm’”, and more preferably at least
about 0.2 kN cm’, at a solid fraction representative of the tablet. The disclosure thereof is
concentrated to provide a composition with sufficient hardness yield during a high-speed
tablcting 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 dihydrochioride
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
eni” at a solid fraction of 0.8, in an amount of about 45% to about 65% by weight of the
tablet; said core being substantially enclosed in a coating that constitutes about 2% to about

7% of the weight of the tablet, said coating comprising an ethylcellulose-based
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cm'- at a solid fraction of 0.8, in an amount of about 45% to about 65% by
weight of the tablet; said core being substantially enclosed in a coating
that constitutes about 2% to about 7% of the weight of the tablet, said
coating comprising an ethylcellulose-based 4 hydrophobic or water-
insoluble component and an HPMC-bgsedpore-forming component in an
amount of about 10% to about 40% by weight of the ethylcellulose-based

hR@MPOBRNGT AR ahe; Mich 3084020 rIsClosesI 30 allyning cl:lomp()nem
. deliverable pharm tical composition 5 comprising a therapeutically
L I bl DS G B ALt AT b Lamponen.

thereof and at least one pharmaceutically ac_cep_table excipie nt, said _
FOATRPRSIHOR, B5HRIA %éec?‘ﬁél&?%ogf @}%”dé]j‘é%?nfg lease profle, c(;;‘o?ﬁ;‘?!)@iuon
on average no more than a oUt 209% of the pramlpexg e is dissolve
CopighigiReHoliesaaftetqslbiceiiteiv o fthaind ofpesitiondle arstahdandceutically
acliSsiatation tasteansh) A dPoNh RIAMIREXAIR, APSHRIRNAQURfI€a1a
following single dose oral administration to healthy adult humans wherein
SO O neFRRER Bk Eh B 2096 s B ption T s v iR arh els BLED stags no
maRe{Bi ABJHTE) D seatipanmeaniet ¢k aRsDiRTion Isoieatekthatabautor the
4 hours. However i?l gracxical use, it a&g&ars .that any formulation having

COMPOAHET b SARLBH LG R RIS it e ARG for BBRES ¥ Qigigpsorption
pyfiddi Calioni ngoritg Iméetkthe lalioviaisequiie meptstoramiich ;ganekatein the time
teaching how t ‘adjust such a profile is missing. All Examples.are
Dol eiblmatiatliat S seti i
myratk 4YEtebmerisifretyueriyriighlybyattidbieududitovdiffeiemcasial use, it appears

rRestoiniasinaliRASHIMessMultiparticle dendad f)%?ﬁ’égefs%ﬂ% 138O nce

20 such as pellets distribute in the gastrointestinal tract and therefore
dhnFPREERIEINARABIRG (e FRRY GfEBIR S apedighsrecreRheasiore how to
adlifferent doserstrangtisean heachieved . eashebYMnediffarent o coated

a]énounts of the same extended release pellet type into capsules. As
Py 'fjtisoducible absorption is mandatory with Pramipexole and there is a
wide range of therapeutic dose strengths, these properties offer

A R R S A Bl Tt o
diferpresentdavamiostimalgresitdaioe edtehdedideasendefletlcase formulations
such as pellets distribute in the gastrointestinal tract and therefore show reduced variability
in rate and exient of absorption. Furthermore different dose strengths can be achieved
castly by filling different amounts of the same extended release pellet type into capsules.
As reproducible absorption is mandatory with Pramipexole and there is a wide range of

therapeutic dose strengths, these properties offer considerable advantages of Pramipexole

extended release pellets over the predescribed Examples mentioned above.

Therefore, it is an object of the present invention to provide an extended release peliet
formulation of pramipexole or a pharmaceutically acceptable salt thereof which may be
filled in a capsule and is suitable for once-daily oral administration. It is a further object to
provide a pellet formulation comprising pramipexole or a pharmaceutically acceptable salt
thereof which may be filled in a capsule and is suitable to provide a day-long therapeutic
effect and will allow patients 1o treat their symptoms with a single daily dose, and makes it

possible to adjust the release profile of the active ingredient according to a selected release
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formulation of pramipexole or a pharmaceutically acceptable salt thereof
which may be filled in a capsule and is suitable for once- daily oral
administration. It is a further object to 30 provide a pellet formulation
comprising pramipexole or a pharmaceutically acceptable salt thereof
which may be filled in a capsule and is_suitable to provide a day-long
therapeutic effect and will allow patients to treat their symptoms with a
, et the release praofile of the
picﬁ%gmgreg%?ﬁ gcc%ég%g?t% as Rﬂlését%(y arfe)z case elg}rc))fe fedgéﬁgngdelit or
Npgdpendes tiearltidopmulaioe sklkbremieuiésd method of manufacturing
the pellet formulation shall be provided. 5 DESCRIPTION OF TI3E
INVENTION Surprisingly, it has been found that pramipexole or a
pharmaceutically acceptable salt thereof may be used in formulations as
Daser@Eipionapdec (pnsivw)mEiease pellets and two alternative
formulation principles allow different release rate types dependent or 10
independent from the pH value. One embodiment of the present invention
Smmtﬁsgban}axtmwumleh&@pmﬂﬁbgommisiﬂwmm&tixzﬂ}@g&e@%ﬁc salt
R ATl S D BN PSP S 8 e ane
thereof, and at least one release-modi eXC|p|en erabel)??
OV HRTDR NSl Ao w hon axterities crléq@aée‘fpeﬂtétre&@h@rem tivecackvendent or
iingradient risembeaded within a matrix formed by the at least one
release-modifying excipient, which is preferably selected from the group
of lipids, waxes, and water-insoluble polymers. Also preferred is an
extended release pellet comprising a core and a coating, wherein at least
(peerdledisemodifyingeecipientisrincarporatatcindh coating pelehlsanprising
PRSI en‘?xé?&?ee&jm?'eg GRRlIeh Whetgin Ine active !&% %Qée“t Eﬁc salts
incorporated in the core. Also preferred Is an e>1<3tenrcri1 release
thgrrefeimndtie lcosting cdeaprises dyeastarfiest. layer and a second Iayer
surrounding the first layer, wherein the first layer comprises the active

Puagaﬁadlsz b aRckHtherein thasecendlayerSQmPaes AhieastRNE MR8 AR cdiont

25 eXC|p|ent preferabl elected from ethylcellulase, cellulose
1sa% e%fé 50 f/vﬁ‘rl] ace [romncg1 %}l e at least one reicase-mod ?yzng excipient, which

is preferably selected from thc group of lipids, waxes, and water-insoluble polymers.

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

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

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

in the core.

Also preferred 1s an extended release pellet, wherein the coating comprises at least a first
layer and a second layer surrounding the first layer, wherein the first layer comprises the
active ingredient, and wherein the second layer comprises at least one release- modifying
cxcipicnt, preferably sciected from ethyleellulose, cellulose acetate, polyvinylacetate,

polyacrylates, polymethacrylates, and ammonio methacrylate copolymer.

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

hydroxypropyl methylcellulose, polyvinylpyrrolidone and polyethylene glycol.
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polyacrylates, polymethacrylates, and ammonio methacrylate copolymer.
Most preferred is an extended release pellet, wherein the second layer
further comprises at least one water-soluble excipient, preferably selected
from hydroxypropylcellulose, hydroxypropyl methylcellulose,
polyvinylpyrrolidone and polyethylene @chol. 6 Particularly preferred is an
extended release pellet, wherein the second layer further comprises an

PRRRIIGISORUNG PO RIBIRIahly seleated fremimeathac M&ﬁéﬁ'fﬁ further

copalymers type A and B. Particularly preferred is anextended release
CHBREESH MBI tHE VRS I er EGirRlEsdorissh B urethresviis G6iss
cwpktymefthpenteriggoating polymer and from about 15 to about 75 wt.-%

of the water-insoluble polymer. More particularly preferred is an extended

phelease pslist. herein snaga%&gga@%gﬁﬁﬁﬁ%,%ﬁ%&&ﬂ%@%gcén%%ga§|§01npﬁses

saccharose, starch, cellulose, an ellulose derivative, prefe
Inerbery Sta i el Riloke: 4 of ha durtiercemibedivhenetheddresesitout 15 to about

7THWeNHQF @%Q&;Q@ai%j@mggﬁglease pellet formulation comprising -
an inert pellet core - a first layer being an active ingredient layer

om g}ﬁi@ﬁa,rarrllic}%gﬁggéesogl% 19 Hh(?r_nfaceutj ally zfécc_e table salt thereof
and optionally She or more wet binders “Shiotiiel EXEIPiBIEO G fgTRIses
smwbaridelaysh providba o therfirstddybrythméecatiditayeicheinganreferably

nﬁéﬁ?&&’&%ﬁ%%@ﬁﬁl&&?ﬂng comprising (a) at least one water-insoluble

polymier and optionally a pore former, the 20 resulting pellet having a p
H-independent in vitro release characteristic or (b) a mixture of a

IPHEReRAIGHIAIIGCRRIAY RRVMSH & RE:IRIRRBRARNN RIRY

swelling polymer, the resulting pellet having a close to zero orderin vitro
BRI RTSPARTSHYiC at acidic pH values up to pH

- an inert pellet core
- a first layer being an active ingredient layer comprising pramipexole or a
pharmaccutically acceptable salt thercof and optionaily onc or more wet binders
and other excipients; and
- a second layer provided on the first layver, the second léycr being an extended
release coating comprising
(a) atleast one water-insoluble polymer and optionally a pore former, the
resulting pellet having a pH-independent in vitro release characteristic or
(b) a mixture of a pH-dependent enteric-coating polymer and a pH-
independently water swelling polymer, the resulting pellet having a close
to zero order #n vitro release characteristic at acidic pH values up to pH
6.8, an accelerated release above pH 6.8 and a more accelerated release
above pH 7.3.

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

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

exX(rusion process.
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6.8, an accelerated release above pH 6.8 and a more accelerated release
25 above pH 7.3. The expression "layer" should be understood in its
broadest sense also including a coating or a film or any kind of (partly or
fully) surrounding material used in the pharmaceutical sector and having
a defined thickness. 30 Instead of using an inert pellet core and a 1 s°
layer of active principle, pellets can also be formed by extrusion of active

TREIBGINIE oSt ith eXCINENt:INA WEL USRI OR QR Lot ﬁ@@ﬁﬁ%&?%ma for

process. 7 The extended release formulations a) and b) according to the

o3t S4B HGHI A deladordraliaatninisrate iandriass elasagietic and

estimate hichibMiraseleasarharagieisticandiimingof aiiosmyulatian
IS m tsu able to gﬁ?leve the desired in vivo plasma profiles_ preferably

Pﬁﬁﬁ?ﬁ -‘6??’6 ! AR A PBE SRR AR ST o RSB Tr RTTApn principles
hprireiplek have foeenldeydiopedoftirpeilgion Thmdwe fompltation:: relcase rate
wRrngipl ifferent release rate. t and a differen
y@egéﬁr?dgeﬁhyc}gévéﬁa %ﬁmge a vfélﬁlﬁ}‘atﬁ/eﬁ}"gﬁr%ﬁ 1c’t'E ont}sv%trfépr ! iélr‘?tejlf’ Cral to
b@@f@tﬁ‘s@@&tﬁ@@ﬁeﬁmm@dw dreryddediviehir ovit willbull patienitsi tottreatt their
stRBoRY IR C?’l'él‘ﬁé‘il?'ﬁg € dail ¥@Hﬁ@réﬂ%§%tﬁ@ﬁ{%§§%ﬁl&%ﬁd compliance.

convenience and compliance. 10 The tern “in vitro reléase characteristic

as used hereinbefore or hereinafter is directed to a release characteristic

TRS ehtained s aldnd ehaarmallusedsig qi&éﬂ%!‘éﬁ% LN Aer is directed to a
6?8 |%erlments wherein_ the rglease of active ingredient from the extended

QELYBHRTIAGAH CRMPGEALA Kiodrah RoEmAPre e i i) IR iR vitro
emﬁmmﬁvﬁlﬁaﬂﬂm%ﬂwﬁs ﬂﬂlﬁm@&&bﬁ@mﬂﬁmtﬂﬁﬁéﬁ fel@RHtiGaGation

in the astr |ntest| Iflulds 15.In the frame of e ese mvgnt C?n the
can ocq,1 ]t a) 5 DR'AY vztr lsqolut O;\ m?)%)
term "eXtende ase s & Uhdersteod in con rast'to-an

siimaei éztsi}*eﬂbme nthe actrmzmgnemlém wyraduatyncdhtiduously
liberated over time, sometimes slower or faster, dependent or

independent from the pH value. In partlcular the term indicates that the
I dhamtinatio Al dbe BTt eRvaBEan U HbSe BN tve 26 et e ingd deianderstood in

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

conventional solid dosage form).

According 1o the teaching of the present invention two types of extended release pellet
formulations are available showing different in vitro release characteristics. The two types
have the same structure, i.e. an inert pellet core and a first and a second layer applied
thereon in this order, the first layer represcnts the active ingredient layer comprising

pramipexole or a pharmaceutically acceptable salt thereof and optionally a binder and



10

15

20

25

30

in dosage frequency, following the definition for extended release,
interchangeable with slow release. A slow or extended release dosage
form is used synonymously with prolonged action, sustained release, or
modified release dosage form Preferably the extended release dosage
form allows at least a two-fold reductiop in dosing frequency or a 25
significant increase in patient compliance or therapeutic performance as
naERAGn Al RLESRNIRH A% AComYariRnal A0SadR 10T (8 8, 8 e o
solution or a prompt drug-rele ng, conventiona déosage T
WAEESTaMEte Rﬁ@mcﬁh@mnétpmem mvietitiornfwo ayees-ob@ite pdbaher, i.c.
wigleaseRelish 3Qfagmulations e ayaiiRbiestaving.differentin Yty mer.
release characteristics. The two types have the same structure; i.e. an
inert pellet core and a first and a second layer applied thereon in this
A@nd&rmtgre} firstyayenrepmsRntsile activalingredient laYRrEQRRAISRG
| (eﬁ(iéleior a¥h harm eutlcall acce{g%bl salt thereof and o tlonaII
aranhds xcrpaerr?fsast OSBRI TEVEFE BT SO S RS ERY on b)”
isoeaﬁn@eithbcr pdpfisinglai om&ﬂze&ngsb&rﬁa@m@lymmmﬂm&pﬁﬁenfﬂrmﬁbﬂﬁ)
mer i.e..which. res ent gal
“glg}s%lrgr%tclﬁfgrce %%%Frér?r? |ssﬂ%/ﬂ9 Wat(efrl ml ﬁ‘a (f){o iﬁr]hlgr gHA corélir%rg “fm be
thp&present invention under "formulation a)" is understood the pellet
formulation having the second layer as above-defined under a) and under
“formulation b)" is understood the pellet formulation having the second

Theyarendedmlensarlisd raslagpn o ef dhe RESSRSH SEHER coRd Sridvrist-

1dﬁyebre@mpﬁe;tlprr&eemﬁrmmlﬁlg&@)@ﬂr@rb)nvmla hecdhe 1§§£P%aé%Th?a11
pellet for watlgif}"\?\% of the present invention applies a

GWanrt%%s Iu%lle o B BretaiaB i HitH A o sV Al drdseenmhgbhe
pléading hanxexpahetiab (p@leordarin witto leeasrﬁ@aﬁ[ﬁﬁt&ﬁtﬁimaM&rh

: h p()ﬂa\{alue The ext Ie%% L N
T{f%ra{yrrﬁ%%%/ﬁ) ggﬁ)&f[}%e presEelr?%lnvetnt‘gr[oIr)'rogfpp les'ad mrx%c Src%('iy ater swelling
PRIMYEpER (’J@Wﬂ terdaieschating pohymer znd adskindepentiestlyharateristic over
a SWRHIDS RPMEL. HheLesuling.iaye [1]5]%/‘5}9 ALI958 0 REIR PIASLIN, Nitro pH

release characteristic over
.8 and an more accelerated release above pH 7.3. In addition (o the close to zero order

fi rm

release for the main portion of drug, the latter is furthermore characterized by a certain lag
time untl drug release becomes substantial and, after the main portion of drug is released,
by a [lattening of the release profile until an asymptote is reached. This results in a

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

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

constant ascending slope.

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

cores may be sieve fractions between (.1 and 3.0 mm, preferably between 0.5 and 1.5 mm.
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a broad period of time at acidic pH values up to pH 6.8, an accelerated
release above pH 6.8 and an more accelerated release above pH 7.3. In
addition to the close to zero order release for the main portion of drug, the
latter is furthermore characterized by a certain lag 20 time until drug
release becomes substantial and, after the main portion of drug is
released, by a flattening of the releasé profile until an asymptote is

1 ‘89@%'1?19 mEF\IEJJﬁauAE)%é%(?n %grglo é%lge&{oﬁ”fe o Bl rrr]gcpggr dslsaﬁ?lgtfl:gﬂulose it
profile. A close to zero order in vitro release charactenstic mdicates a

hag heen e thals e viriclaitys 26tbonstomt kiscenpitigdibpeoT hayriertipeteted to a
o RRTSREESERIRDO Allernate RRVEL formiatians.a) andl)of e present o

invention comﬁnses saccharides, preferably po1ysacchar|des, cellulose or

saghaRies R vaLile AR EROARBIP WRORES InE e TR RFESCREHE Btsyaverall

sfEensigia:ek ar essentipiy.consistsiSaplasasshatidaspalisralysointions may
g{ preferred sacchargse or

olysaccharide, or cellulose, particular
Qe ’?‘y%&%ﬂh e g |0’Thﬂ8.§i\ﬂ6% '6%%?&??1 8 1 e AN IBHTRE SRS The
nsinéokthd&hcarksathayvhe sieyerfractiens: hetween: 0. Jf andBc0imn solvent

Gl PEREn 02 AALSIMD- A4'Meass, g nortneliet care
CONSISts OF essential y consists of mlcrocrys?g} ine cellulose it hasbeen
found that the thickness of the second layer applied thereon may be

@@g&g@g%@&%@&%@%ﬁﬁmm&&}a&@& if&]ﬁﬁeoffe%@%m{%s@éﬁ%gﬁl&

.g. If the core is composed of “saccharose. Therefore, the amount o

PHBdRIS S EDREFOIR G BEFR e adiEintsta e SuaIIE SR ST BS M9 Ieel of

o@SIRINEESRHM R0 ARG GRAtiRigReTRIQNS O5SQIMIPASIAY Bct the
reduced si%nigcanélg while the release profile for the active ingredient may
e LA 8L PP HE FRIAEERadvantages are reducing the amount of

excipient and solvent materials used, reducing the process times and the

AZD) cﬁg‘lrn?oe ncgillg 01%11%@1\’1'8 ] %m%%%g S?cizggngcoxpcsniagn% glssles%?gy%lcr&s g first
understood in the sense that it does not | principle exc ude the presence,

laWﬁawﬂ@mmom@,maﬂﬁamwcbmp_@merisslmminip@dﬂobrcnrp@_armaccuticaﬂy

LOMPADENISnIE 1A AR R PUEIPUERS: N BIRSENER LYV A0RS AR v
affect the essential nature of the formulation. 15 Accorc]ilng to pg fet

lasinat ROGERS ByERY Pt drse pf hieniem ereisrphbuided & first

As active ingredient pramipexole or a pharmaccutically acceptable sait thereof may be
present in any amount suitable for the desired treatment of a patient. A preferred salt of
pramipexole is the dihydrochloride salt, most preferably in the form of the monohydrate.
Usual amounts are from about 0.1 to about 5 mg pramipexole salt. According to a
preferred embodiment e.g. 0.750 mg pramipexole dihydrochloride monohydrate,
corresponding to 0.524 mg anhydrous base, is used in the extended relecase capsule or
tablet formalation according to the present invention taking into account that all pellets
which are filled in a capsule or compressed into a tablet are to give the desired dose
strengths. Preferably the extended release pellets are filled into hard capsules, but also

compressing of the pellets together with further excipients into tablets is possible.

However, any other amount of active ingredient suitable for treatment may be used with
the only proviso that the amount of pramipexole or salt, that is the whole number of pellets

being present in one capsule, is sufficient to provide a daily dose in one to a small plurality,
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layer or coating on the inert core pellet comprising pramipexole or a
pharmaceutically acceptable salt thereof and optionally one or more
binders and further excipients. The first layer or coating normally has a
thickness of 0.5 to 25 m, preferably Ito 5 m 20 As active ingredient
pramipexole or a pharmaceutically aceﬁptable salt thereof may be
present in any amount suitable for the desired treatment of a patient. A

ramipexole is the dihydrochloride salt, most prefer
S e SRR bR e

d@lbb@ms m@ebvamﬂoem;elghﬂm@eui@rdmgummmmmmbwmm@d as
p%g%ﬂ}g RIRMpEBle VAR %}g{%ge%nMQ%hyé{ %t, f:g)orrde,s(pgpglng

mg an édI’OUS base, Is Use e exten ease capsuie or-

IR fBr%ha% 1 GOt 16 thie priebe At Fh@éﬁﬂmf?mwﬁk@mbmc

s&has1@!!@@5&@5@1;%&1!@51@&%81%@@&@ 238306 m@@%@&&%ﬁaﬁ@%tm of
t[?gglve the desired dose strengths. Prefera %/ithe extended release

51851 Mg R cRAPS eIl SRELEG S AES Ry WS ramatde .o
utdgéd:lfeB'Xﬁlth Jutiner egcipfents intb4abigtpis-possinaiiBikboweneas, any

I of actlv redient SUIt ble for tre t may be used with
(ﬁt&% %pp[growso Eeagﬁ%anm pr%lr%ﬁa EXOIE eﬁ ?pcﬁgﬁg‘{ﬁ% whdie

agReby teftbeﬁe@tbm mgipresentdnione capsulesdsl swifidiant, to g rovickeient

p&kaly,#asg in one to a small plurality, 10 for example one to about 4, of
capsules to be administered at one time. Preferably the full daily dose is

delivered in a single capsule. An amount of pramipexole salt, expressed

Tas bamiperaladifysrasbioside @B@L&@@W@J%Wd&f(@%%&ﬂ 916

bout 10.m per capsule, or about 0.05% to about 5% by weight of t
P %&Fﬁﬁ‘oeé’i%ﬂr? S g TP b WA S aRaby Bt A MBt AT a%e@e upon
c&%@vﬁbﬂﬂhﬁﬂﬂ&dﬂﬁi&;@fﬁfﬁrﬁblp(ﬁm@dﬂb@l‘bl@b@h’é& B4 abaut GumEpra.s

A A e e R E T
dﬂﬂdﬂéh}l@ﬁfmeufﬂhesam@hmbﬂh’aﬂc@@nbﬂMesaﬁqherﬁﬂes&wéﬂycﬁﬁe@pf,e
sald con gért?1 haﬁr%lzé%hﬂleya g%%l?jeyl%gggllﬁorh% 1 t}r}e(%gegbmfoggveélty o
hydroxybutylcellulose hydr oxyalkyl alkylcell uloees such as, hydroxyethyl
methyleellulose and hydroxypropyl methylcellulose; carboxyalkylcelluloses, such as,
carboxymethylcellulose; alkali metal salts of carboxyalkylcelluloses, such as, sodium
carboxymethylcellulose; carboxyalkylalkyleelluloses, such as, carboxymethyl-
ethyleellulose; carboxyalkylcellulose esters; other natural, semisynthetic, or synthetic
polysaccharides, such as, alginic acid, alkali metal and ammonium salts thereof,
carrageenans, galactomannans, tragacanth, agar-agar, gummi arabicum, guar gummi,
xanthan gummi, starches, pectins, such as sodium carboxymethylamylopectin, chitin
derivates such as chitosan, polyfructans, inulin; polyacrylic acids and the salts thereof:
polymethacrylic acids and the salts thereof, methacrylate copolymers; polyvinylalcohol:
polyvinylpyrrolidone, copolymers of polyvinylpyrrolidone with vinyl acetate;
combinations of polyvinylalcohol and polyvinylpyrrolidone; polyalkylene oxides such as
polyethylene oxide and polypropylene oxide and copolymers of ethylene oxide and

propylene oxide.

Preferable binders are polysaccharides, in particular celinlose derivatives and more



10

15

20

25

30

The binder(s) present in the first layer may be any suitable wet binder(s)
as used in the pharmaceutical sector. Examples are hydrophilic polymers
which may swell and glue upon contact with water. The viscosity of the
polymers preferably ranges from 1 to 1,000 mPa.s 15 (apparent viscosity
of a 2% aqueous solution at 20C). Engl%nples of such polymers are
alkylcelluloses, such as, methylcellulose; hydroxyalkylcelluloses, for
mple droxymethylcellulose, hydroxyethylcellulos L

P B SR gy g
hydrgaoeliuobedldosh as, hydroxyethyl methylcellulose and hydroxypropyl

methylcellulose; carboxyalkylcelluloses, such as, 20

carboxymethylcellulose; alkali metal salts of carboxyalkylcelluloses, such
Differepiiiiier earsadyhidthyieenumsey cstidnraarg Bndireiniinsd suehrlseilose
weaihaxanetny nathyeeluossysarsporvalkylcaliuiasseptart; atagroatwal,

semi synthetic, or synthetic polysaccharides, such as, alginic acid, alkali
ettt ERFARO T S e S Ba s g Bt Bamé%am%% s to about
1 pegyadanthnagaticaganaguimnTiarahioun, gBak guibot ADanthanl guTiibly a

starches, pectins, sych.as sodium carboxymethylarnylopecti,n, chitin
B T T B B AT TR GO e At At

saattonlae POGE. ) poly imattransiicsa it dBdiNe SaltectheBetdjumethacrylate
copolymers; pol.yvinylalcohol; polyvinylpyrrolidone, copolymers of

HponvinyIpynoIidone with vinyl acetate; combinations of polyvinylalcohol
2|

AP PORRRML S HOTe SAEI B SIYAIKOHER oBiiBe s LR GBI pulpegnfliteosity of
1 oxiglgand RelyRropyiene) oxideaneicarRlyReRls Qk&%wﬁﬂ%ﬁ@ﬂ?u d having a

propylene oxide. Preferable binders are polysaccharides, in particular
VEENIS<B HERRERBBARHIGR 9 EOpRE el Bl et Te @ttt daliam e eferably
frmestprefetesikelulose ethendervativg, is chyuroxXyRrapyeRIIeS®iimington,
- Different viscosity grades of hydroxypropyl cellulose and hydroxypropyl
methylcellulose 5 are commercially available. Hydroxypropyl
methylcellulose preferably used as a wet binder in the present invention

pASAiSEASINAAYS LANAING (e, APyt MRa.s fa fhout 1,000, mbas,
In part}ig!cuﬁ'% rar(mgllﬁg from altblout 3 ﬁ?lga.% 1té)a 8&)12 gﬁ m %?saé%‘égé?e%“?é’z@f the
pggsent invention ranges from 0 to about 30% by weight, preferably from about 10 to about

20% by weight. Also, a combination of binders may be used.

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

most preferred from 5 to 15% by weight.

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

glidants, antiadherents, binding agents, granulating agents, anti-caking agents, and
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viscosity grade of about 4 mPa.s to about 18 mPa.s (apparent viscosity of
a 2% aqueous solution at 20C.), e.g. hypromellose 2910 (DOW, Antwerp,
Belgium). 10 Hydroxypropyl cellulose having a viscosity lower than 1,500
mPa.s (apparent viscosity of 1 % aqueous solution at 20C) is preferred, in
particular hydroxypropyl cellulose having a viscosity in the range from
about 75 to about 150 mPa.s (5 % aqué&ous solution), preferably from 300
to 600 10 % a lucel EF(P?éHer.cu

GRS AR e o6 KUlEro e

iImington, referably, the amour
the pellet formulations a) and b) of the present invention ranges from 0 to

0 Wei | bout. 10 t a,o,t.zg%ug ,é,‘h%
AR DNEIO0 B RN L A B B0 B Uy

PEIFRSS AT ENPET e rddenttdverkion théhfiratlialier shehe lestteRdiéeble slidants
ifelerse neiiet farmulatixuof aliernativesialiand B GaBRISSH,QsCORSISES taic,

of hydroxypropyl cellulose, pramipexole or a pharmaceutically acceptable
Y AU BREIp LT o SURE ST Y BRI el rosstiged o o
ghiieferablydirthe rangenim diedBodbpartistanybprateiuesham to 2%, by
most g_ferged from 10 to 20% by weight. The amount of excipients is
Wﬁrl'% é%tﬁi‘f‘iﬁ ‘fh?%%%nge from | to 40, particularly preferred from 2 to 25,
most preferred from 5 to 15% by weight. Beside pramipexole or a salt

Abereal, %‘%&%@éﬂ?&@u&*ﬂ%ﬁ%&ﬂ i 9&&8%@& of bgth, 39 fprmulations.
a) and B) of the present invention may also optionally comprise excipients,
upedd HHEIMaceGddaiBEaeeaptable formulating agents, in order to promote

sthaumanmfacthie RRe:APAING BIARSLIS AL RERRRIONTNEB iy acids and

formulating agents comprise, for example, glidants, antiadherents, =
s R ghebeMEcHant atiradenteintiaaking bephrnalorrathripplc Ay,
HothekconyensionaliexciRNiskIP Wi NetREBHE RN s s ins udedhde

. Iid,aip:[ aqq antkigdh %ept_ can be used to improve the manufacturing during
RSy bR Tt et SRR RPIERE b B BB EEAIS. b
veyobfothiervSuitabiteagllgd dmts melting point, such as below about 80-100 °C. Waxes

arc usually somewhat more brittie than solid fats, and less greasy. More recently, also
compounds which are chemically different from this definition but similar in their
propesties have been referred to as waxes. These waxes or functional analogues may aiso
be used according to the present invention. Examples of potentially suitable waxes and
wax analogues include white and yellow beeswax, camauba wax, microcrystalline wax,
spermaceti wax, candellila wax, saturated fatty acid esters, sugar cane wax, paraffin wax,
castor wax, and wax mixtures such as nenionic or anionic emulsifying wax, celyl esters
wax, and lanolin. Among the presently preferred waxes are beeswax, carnauba wax,
saturated fatty acid esters, and microcrystalline wax.

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

such as - optionally hydrated or partially hydrated - vegetable oils (e.g. peanut, castor,
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5 include colloidal silicon dioxide, magnesium trisilicate, powdered
cellulose, starch, talc, tribasic calcium phosphate and the like. In a
preferred embodiment, talc is included as a glidant/antiadherent in an
amount up to about 25%, preferably about 5% to about 15%, by weight of
the first layer. 10 According to the present invention waxes, lipids and
water -insoluble polymers may be usetPas release modifying agents.

Suitable waxes include compounds that are chemically defined as esters
Gy ST R, SOCHBIe B 48 P CSR AR saeen
sfeetiogal@ndlpguesithanegfadidualty atheeehainciengicokthe daganarid acid,

iety s at least about 8 carbon atoms, and more 15 typically at least
o R R R LR U SR TR Y
Ry dstren Al el sioeie reslyt o dvelivlg pones sbetr asrivsfondaiout the
PO Crnbfpas Al UBHASOmRARR LR RN® DA U1 iconol,

less greasy. More recently, also compounds which are chemically _
GABIERHIGHS RS abmeGH SR shritr o TG lspbplribichavepedificd with
seferedipasmaxefediese praxgeadpiuastional REACIULSHAMYAIEAIAN in.

e used according to the present invention. Examples of potentially )
P?ﬁﬁi%?@%&%&@%f@l%&%@ﬁ%g&@%&ﬁ@a@emi%@vaw&sms%@é%;@dmg
edériedabaanditynipdooeisiadline waxprspexaaget-wanseandedita Way, soybean

turated fatty acid esters, sugar cane wax, paraffin wax, castor.wax, an
A TR S SR SRS

P tigrdithnolin. Among the presently preferred waxes are beeswax,

SRR %t@!%’%gﬁiﬁ@%%gl Wy%%'ﬁﬁ%@ Re %ﬂt@cmﬁ 5%?%;?%?%?&%% defined

Suitable lipids include lipophilic compounds or mixtures o or
beipithissdhsrigimzionade sikmaiplopririestas ghtierides and other
natural lipids, such as phospholipids, sphingolipids, ceramides, sterols,
steroids, and carotenoids. Lipids may be solid or liquid at_ room

Y8R RITBI ARG TR BE <60 MahBI R s bt oPRE Ry DS et

[used tdcarny8theubthadmieriionis Sclidneds PO IEMPEFRIITE a@NeD gum;
S alaelan e 2 bl e SIS AT
pirichuele ymowosstdhcegiyitdrise sdhdatadatedoransatuthtéc: fatkysacids,
%%l%?réﬁg%wwmﬂ@%%gacmwmx&@%ﬂa YEREIRRE QURLRE:
According {0 the pellet formulation a) of the present invention the second layer is provided
on the first layer, the second layer, a functional layer, being an extended release coating or
film coating comprising at least one water- insoluble polymer and preferably a pore former,
the resulting pellet having an pH-independent in vifro release characteristic. Therefore, the
second layer is a non soluble diffusion lacquer with pores leading to an exponential (1
order} release profile of the pellet formulation a) which has practically a pH-independent in
vitro release characteristic. A release characteristic which is pH-independent indicates that

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

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

about I part soluble in 10,000 parts of solvent,
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13 coconut, cottonseed, palm, soybean), edible fat, hard fat, glyceryl
behenate, glyceryl stearate, glyceryl palmitate; fatty acids such as stearic
acid, behenic acid, palmitic acid, oleic acid, lauric acid, myristic acid,
arachidic acid, linolenic acid, linoleic acid, arachidonic acid, and erucic
acid; fatty alcohols such as those corresponding to the 5 previously
mentioned fatty acids, in particular cet%alcohol stearyl alcohol, oleyl

Icohol, and palmityl alcohol; glycerides, fatty acids, or fatt alcohols
s b T AR R S Ry A
csmplum tamithimorcphdsqqha)tmiytnh@dmm- Revtitidarlyyswstabletipidsiar golid

tleast partially hydrated tr rides jnlcuding, edi I fat, h fat,

Efy(?l ated eanl?lt- cas oor‘fe c%c‘é1 8% oil s&ee &he} Oéﬁ ci:ah Gers

seih @W@WPWM%PW@WI@?@@@@EWmcbabmtawistecamcyamdgd and

nRENRMNGAGIG 3R RAIMIC AR lﬁt%@!&\t@teﬁtatﬁ%um%e%?yﬂgﬂér%y@ B, and

comprise the water-insoluble %c;lymers as defined below

e N AEHORERGERIG EE the'brisstalatfvention. 15 Among the optional
’Iﬂﬁfﬂi}tﬂﬂimtﬁ@ entsaHbRlfumhes Bahbeeae rﬁr@t&@ﬁ!ﬂt@ﬁd@ﬁﬂ%é%ﬂt@@tt‘;’n

there ma ntioned nts such as vidone; starch acacla
“ge 4 ?rttegseg\}t}eeﬂ H’e‘?&? égg o P ARfRiE ﬁB Loqianydrd Tatamsie L of the

pallkglnaate vdellel pseyiderefenablyr m@rﬂﬁﬂﬁﬁ&ﬁﬂﬂﬁ@elbﬂﬂﬁe aeelltdose described
glg trves e, eIIquse h drox ethyl Iose avm
T i S R R o e
ﬂ?@?ﬁﬁ@lﬂtron a) of the present invention the second Iayer is provided on the
first layer, the second layer, a functional layer, being an extended release
coatrng or film coating comprising at least one water- insoluble polymer

THAGSSFBE FRIT At Fe T o™ tRe FeRUIRiFE Pelfe S HANIA GRaFs prater soluble
piGeRaN @lﬁélhwwﬁﬂafefb@ﬁ%ﬂtﬁbﬁaﬁﬁﬂﬁiﬁmgﬂﬁﬁ@ﬁ@c@ﬁ%@ %%@qr}ght@yaﬁm

go?@ jnon squbI %ron cquer with pores leading to an exponential (‘i s

oh)PreiaRES penat A angtiBA Ay e UL pra sty der
sqﬂhbtn@wmdtentsmh\atrnmleasa ehaiideierislicicllielepstcohametenisifrs are

h is bH: |nd t indi aé éh the release characteristic is
t(?:ﬁa 11?;I lye ame |n éur:éomo 880 a{'hc amount of" pore former 1s suitably up to 40
pci cent by weight of the layez coaling or f:t.‘tm preferably up to 25 % by weight. Pore
formers like polyethylene glycols also serve as plasticizers, i.c. the function of such

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

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

coating or film. Anti-adherents, such as talc, and magnesium stearate can be used,

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

intestinal tract. Since the pH values encountered in the gastro-intestinal tract vary not only
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30 The water-insoluble polymer according to the present invention is
defined as a polymer having a water solubility which is lower than | part
soluble in 1,000, preferably lower than about 1 part soluble in 10,000
parts of solvent. 14 The release-controlling second layer, coating or film
according to pellet formulation a) comprises one or more hydrophobic or
water-insoluble polymers such as celllfosic polymers e. g.,

ethylcellulose, ethylcellulose, hydroxyethylcellulpse, cellulose esters
Wg%l c{Eé;rg %gﬂﬁ)lo%shg gg\éé eﬁié%,jagsoqy“\ﬁﬁyﬁﬁgée%%ﬁfgop%?yfge% %Wé%%ﬁ fi&rs of
{amylie acipeedByrmbthoryipracideanchestérsittureaf pgiidh aslammaitidar has
trg%ﬂg& %‘Erﬁ I}(mr § e B..and. the like..Particularly preferred is
Oethylce%!fose ‘?fl?léq’ hy r%%gﬁg%i}e\fvateémﬁgrcﬁﬁ%fg %%Lﬁﬁ%%gerﬁfﬁg‘%%%ly
ethylcellulose, typically constitutes about 1% to about 25%, preferably

TREOHES Ui, Ab UL A0% v weight oh the allet asa Whele pigvided that

_“microcrystalline cellulose pellets are used as described 10 above. In case
repaitpaiiniRagddnsay igherEehiit RSt St tha sapdRiestinal tract
sngcessarnyl Mesaaawﬁukammanﬁm%?ﬁzma %d%k%f@ﬁ?@ﬁ@ $PEARBpRetSdCH. -
as more water soluble. .palymers, like hydroxypropylcellulose, =
i vt R A O

trigwlyvinyl pyrrolidone and polyethylene glycol, or other water soluble
excipients, such as lactose and mannitol. Particularly preferred pore
formers are polyethylene glycols (e.g. Macrogol 6000). The amount of

Th plicareserodes inrapiatipntb) 40s Pier sear tsnobeig st wgldye the dxtinpebet

cdimnRrefarably BpRRJe de\é’@ﬁgﬁtfoi %?miﬁﬁﬁb%rﬁg'ﬂﬂﬁ ﬁ QYRIOMSRS na layer

glycols also serve as plasticizers, i.e. the function of such 20 excipients
OeftRer LR AE RS AR BB O Yer BafcReR b B e aF { o amIERE Al Rl mprises
orlieeaegoneinyes 6an apticRaly.gantaipeaddiienr-Rharmacsuticallyand a pH-
. gc%%tagﬁe ex% ¢ [en_tgi as nilentiprmad abtive, p(rffferabl.y u'se&:i are »
InSTASHEPER YR e S H R RS e HIS IHIRG BT BAtBera § pisdt ggrarder in
vigrepoiyethydene giyicals{ady: MacibgelGO0G)HtdacatincanekR&d release above

pHTEISiyate, The AmauRt o1 plaslicizers, suitably up to 25 per cent by
weight of the layer, coating or iff. Anfti-adherents, such as talc, and

magnesium stearate can be used.
The pH-dependent enteric-coating polymer is preferably an anionic polymer, more
preferably an anionic carboxylic acrylic polymer soluble above a pH value of 5.5,
preferably above a pH value of 7.0. By an anionic polymer is meant a polymer containing
anionic groups after dissociation depending on pH. For the purpose of this invention such
polymer should be soluble above pH 5.5, preferably above pH 7.0. Pseferably the anionic
carboxylic acrylic polymer is selected from partly methy! esterified methacrylic acid
polymers. Suitable partly methyl esterified methacrylic acid polymers are sold under the

names Eudragit L and Eudragit S, preferably used are Eudragit S100 and L100.

The water-insoluble, pH-independent swelling polymer is preferably selected from
quarternary ammontum substituted acrylic polymers. Such polymers are sold under the
names Budragit RS and Eudragit RL having an ammonium substitution of about 5 and

about 10 per cent by weight, respectively. Preferably Eudragit RS 100 is used.
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The extended release pellet formulation according to formulation a) is pH-
independent. Therefore, the disadvantage that food related
dose-dumping which may be encountered is 30 avoided. The problem of
food related dose-dumping in fed patients can be attributed to a lot of
factors such as the mechanical forces that are exerted by the stomach on
its content and thus on an ingested p}gparation as well as the different pH

regions. gf the gastro-.intestinal tract. _Sincqthe H values encountered in ]
L S T W o S e S e e B

swiseswlithathenintakbofyiood;ralhicextnde drreteaseufoomiflat ¢ peeterably weight
Also;has o provide ntrolled release profile and in particular has_to

o e Al B R I sl

freBneiitoesas PREFOORE tistfalce aetitie dakiease formairion ef) 15 to 75 per

cARRIANGHNEPLESEBE IMERLIONSELRINS its BB %maﬁpm%{ad%lﬁ@ﬁd@mem
profile along its way through the gastro- intestinal tract so as to avoi
PHIRERSSHHAbIRIERAHGMS SIRIG A5 SORGSIARE g Hets dgskse rate,
U pingnis parkculasayeids dosrydupiping ndiffesrentvegipnsef e the
astro- intestinal tract. 10 Thfi alternate éE)ﬁEIiliet formulqti%n b .hz_:ls_ttl‘lg Ivmer
CEaME R W e g d T6 the iRETT PNt BIaAntr firSE YAy e potymer.
e gomplostich 1Y) definebkfoudoemutatiomanivot sutlifferextsedanchisyers v
Jgenldim gontipa composiian, this, be sseondaver ot omuiaions
comprises or essentially consists of a mixture of a pH-dependent
enteric-coating polymer and a pH 15 independently water swelling

TROWIGG eresiing Rellet RaVIng AGIOSEIOAEIO ATEGY 40 MITRLBILARE 20 10

characteristic at acidic pH values up to pH 6.8, an accelerated release
64 H8ve pH 6.8 and a more accelerated release above pH 7.3. The
pH-dependent enteric-coating polymer is preferably an anionic polymer,

fnore 2@ Prefterar Ig an ar‘lio%'b(): carbox "? acrylgg? #(gymer soluble abO\t/ﬁ{g
I BPTRle BPEtSna aTSH A5l RISRY E AR VAHGR B 7 G By A higrton takes
afolymer i tre@ant duipaohymerccaniainipg thacighitgroupsiafted dissanlatiennstant,
dg ending on BH For the purpose o{t IS inventiont%mp 0?@1% hould.
R O TLIa Shvd P S5 prETRraDhy s BT P ataraby thd SHARL ©
about neutral at the pylorus is employed as a trigger mechanism changing the physical
condition of the layer and finally causing the accelerated release of the active substance.
Therefore the formulation releases a major part of its drug contents in the small intestine,
and in the lower part of the intestinal system preferentially in the large intesting, i.e. the
colon. With a layer or coating according to formulation b) the release of pramipexole or a
pharmaceutically acceptable sait thereof can be accelerated in the lower parts of the
intestine, that is under conditions of higher physiological pH, thereby reducing the loss in
bioavailability and increase in variability typically observed with pH independent release

systems in situations of shorfer gastrointestingl transit times

According to a preferred embodiment of the present invention a pore- forming component
may be present in the second layer or film coating of formulation b). The pore- forming
component may be selected [rom the group consisting of water soluble polymers, such as
polyethylen giycols, polyvinyl pyrrolidon, and cellulose derivatives, such as
hydroxypropyl cellulose and hydroxypropyl methyleellulose, preferably hydroxypropyl

cellulose. The pore- forming component is typically present in an amount of about 1% to
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carboxylic acrylic polymer is selected from partly methyl esterified
methacrylic acid 25 polymers. Suitable partly methyl esterified methacrylic
acid polymers are sold under the names Eudragit L and Eudragit S,
preferably used are Eudragit S 100 and L100. The water-insoluble,
pH-independent swelling polymer is p{zferably selected from quarternary
ammonium substituted acryllc polyme Such polymers are sold under
the ),nam it git RL h avin moni um
RO STt Banh SOBOE LY Bor LB Aot b o  the
sePpefdrabty Eudragit RS 100 is used. 16 It is especially preferred if the
layer or film coating comprises the enteric-coating polymer such as the
anionic carboxylic acrylic polymer in an amount of 10 to 85 per cent by
Avpatai s s ECTESrr Be-doETRYg erfanpren atdpshsstnpey btetinbepanadeat
vewilgngl I%E){%%E: S6IeaiRa ffﬁmcﬂﬁﬁﬂ?‘?@@%ﬁ@"}%f&% éHMEﬁﬂto 600
acrylic p gﬁmers%)n an amount of 15 to 75 per 5 cent b |ght of the

B eror SHEHIRG. T B B gL At SR
wireegssedigAhe preparation, the release proflle can be tuned with regard

to the release rate, that is the time to e.g. reach a level of 50 % of drug

dissolved, and with regard to the extent of pH dependency. In general, an
Thxpehsrof ﬂweammmmmxyﬁm acryliaipgtlyime pore sgarisuehragit Snla@@jerated

e tern u stited acry lic pol mers is 0 .

B A Rt o wi
a phugsovens 8id Thallsdisnaddiyar g8 aamgloriivm asermeiydhmacirghicknesgie
QP0G Braifrably 2018 £ dmi g REGoRd sﬁiﬂﬁ%‘@ﬁ?ﬂﬁ%ﬁ@e >7.3

according to formulation b) of the present invention takes advantage of

the fact that the time of passage through the small intestine is rather
Tﬁ@x@%%tthépi‘ésﬂme i5 2bowt 21ieibdnamisoNGEPrdNaloRbeiANantioniAge that

ange of pH from acid to about neutral at the pylorus is employed as a

ﬂ}?.ﬂ%ﬁ%@%ﬁ?&?ﬂ%wﬁa@ﬁéﬂ Bﬁ%%%rseaﬂﬁ.m%ﬁméh%%ffahafffﬂsm’zmd
lgausingriremacce sistedtielease of the active substance. 20 Therefore the

formulation releases a major part of its drug contents in the small

intestine, and in the lower part of the intestinal system preferentially in the

large intestine, i.e. the colon. With a layer or coating according to

formulation b) the release of pramipexole or a
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pharmaceutically acceptable salt thereof can be accelerated in the lower
parts of the intestine, that is under conditions of higher physiological pH,
thereby reducing the loss in 25 bioavailability and increase in variability
typically observed with pH independent release systems in situations of
shorter gastrointestinal transit times According to a preferred embodiment
of the present invention a pore- formir@component may be present in the
secand layer or. film, coating of formulatign b). The pare-forming 3
A e S S e g s e S e e
fpblymersyspictitias: polyethylen glycols, polyvinyl pyrrolidon, and cellulose
derivatives, such as hydroxypropyl cellulose and hydroxypropyl
methylcellulose,preferably hydroxypropyl cellulose. The pore- forming
inepipdtiantds typically present in an amount of about 1% to 17 about
st REEieraRin @DauRY g ARout 10%, by weight g (he Relymetmbdure
in the second layer. A particular preferred pore-forming component IS
SHYREPropyl cellulose having a 5 viscosity in the rérge frombassiehiso
to about 700 mPa.s, preferably from 200 to 600 mPa.s, e.g. selected from
the Klucel series such as Klucel EF or LF (Hercules, Wilmington, USA).
The polymer pore-forming component forms diffusion pores and leads to
fian lgeelerated 10 hydration and an altering of the rebuffering
characteristics of the layer or film coating with a chapge f cidto .
Paika i%xe(ﬁr%{é}del‘usr% teiﬁgrﬁ(eﬁls,ults in an accelerated pene rHa (ﬁl}tg)/%;%)t & Y] g? or
bawiating for the active ingredient pramipexole or its sakidtFepHveagge >
eZc%ai&_Jﬂ@ﬁefore’ the presence of a pore-forming comgg&gau}pg}vj,gquht{he
further advantage that 15 the release characteristic Is accelerated and
occurs more rapid, i.e. the effects of the second layer are enhanced
significantly. 18 According to a preferred embodiment an extended
relegﬁe pellet formulation has the following composition: inert pellet core:

second layer:

water-insolubic polymer(s) 50 to 99% by weight
cxcipient(s) 1 to 50 % by weight
or

a mixture of

a pH-dependent enteric-coating polymer 10 to 85 % by weight
and

a pH-independently water swelling polymer 1510 75 % by weight
excipient(s) 1 to 50 % by weight

The first and second layers or coatings should be applied at as uniform a thickness as

possible to provide optimum control of release rate of the pramipexole or pramipexole salt.

If pellets are formed by extrasion, the following compositions are most suitable:
Wet extrusion:
Microcrystalline cellulose, powdered cellulose or starch is mixed with Pramipexole in

ratios delivering the necessary amount of drug in a suitable number of pellets with regard
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5 saccharose or microcrystalline cellulose 90 to 100 % by weight

excipient(s) 0 to 10 % by weight first layer: 10 pramipexole or a salt

thereof 50 to 100 % by weight binder(s) 0 to 30 % by weight excipient(s)

0 to 50 % by weight 15 second layer: water-insoluble polymer(s) 50 to

99% by weight excipient(s) 1 to 50 % by weight or 20 a mixture of a
pH-dependent enteric-coating polymer! 0 to 85 % by weight and a
pH-independently water swelling polymer 15 to 75 % by weight 25 -
t%i%%?é‘fif‘(%’}%’o%él%%ﬁ%é‘@%@%@ fresalsdisedona GRS whisyadiysddition
shauled baapphiedatras saiidimuinthickieae 850 R0ssHIe 1R MViSIose,

optimum control of release rate of the pramipexote or pramipexole salt.

PR RS SO eI B S AT (BTG E BUSHIBRE 47 isals such
asUitable; Mietcentsudion cMictoerystatiineceluliaseiq@owdered cellulose or
starch is mixed with Prarnipexole in ratios delivering the necessary
amount of drug in a suitable number of pellets with regard 19 to
Yeprewaesbifity of filing and acceptable capsule size. Extrusion is achieved

WMyadditionnqf water Qnlyuas %W%%fﬁ@ﬂ&%{ﬂm&meé&ﬁg&m(ﬁ%r@ﬁ%vii&%ﬁg

or methylcellulose, h droxgp.ro Icellulose. In order to achieve t
i

RfEEa PR vautdlothe RSl a S SR RisEhAilin 40000,
petiuase, sRrGnaibcabByaddRMAaRd castor oil, steary! alechol, cetyl alcohol and

mixtures thereof. In order to achieve the desired release rates, other excipients such as
lactose, microcrystalline cellulose, starch etc. can be added.
These pellets are then coated by retarding lacquers as described for the pellets consisting of

inert starters with drug layers sprayed onto them.

Some excipicnts are suitable also to achieve extruded pellets with suitable extended release
even without retarding lacquers. These are e.g. carnauba wax, hydrogenated castor oil and
mixtures thereof for lipophilic pellets or carbopol, anionic carboxylic acrylic polymer ¢.g.
partly methyl esterified methacrylic acid polymers. Suitable partly methy! esterified
methacrylic acid polymers are sold under the names Eudragit L and Budragit S, preferably
used are Fudragit S100 and L100.

The extended release pellets can be of sizes between 0.2 and 3 mm in diameter, preferably
between 0.5 to 1.5 mm, most preferred between 0.7 and 1.0 mm. According to the present
mnvention the pellets are preferably filled in hard capsules. The extended release capsules
can be of any size and shape and colour, e.g. for a 0.75 mg dosc strengths preferably a size
3 capsule can be used. The capsule shell is wsually made from hydroxypropyi
methylcellulose (so-called HPMC or vegetable capsules) or gelatine. The capsuies
according to the present invention are usually filled with pellets, for example, more than
150 extended release pellets. Each pellet is built up of an inert {starter) core pellet, an
active ingredient layer and an exiended or slow release film coating. In one capsule, the
amount of pramipexole or the pharmaceutically acceptable salt thereof contained in the
pellets may preferably be sufficient to provide a daily dose administered at one time.

Alternatively the extended release pellets can be admixed with fillers and binders, such as
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Melt extrusion: Melt extrusion is achieved either by hydrophilic or lipophilic

compounds with melting points between 40 and 120 C. Suitable

examples are polyethylene glycol 2000 - 10000, poloxamer 188,

camauba wax, hydrogenated castor oil, stearyl alcohol, cetyl alcohol and

10 mixtures thereof. In order to achieve the desired release rates, other

excipients such as lactose, microcrys?&lline cellulose, starch etc. can be

added. These pellets are then coated by retarding lacquers as described.
S MR EUR SR BT SBE IR oy SRS 4By o
stthelngl S Bemed@xcipiebts are hyitalid @atso-tosaahieNesextiuded pellpists, like

Hilh suliahle extcnded release, cven withaut retarding lacquers. These
Eare €.g. carnau(f)a‘Wax, yof’roé)ena ed"castor Sl and mixtures thereof for

lipophilic pellets or carbopol, anionic carboxylic acrylic polymer e.g. partly
TiREMssiisdmetiantyis.adih ROWMES m%%'é%@f%:ﬂ%&%i&%&%g% it

esterified methacrylic acid polymers are sold under the names Eud
[y etien Qg S s HreradB) 2 30 isaucsrat ENERigR SToueanire roDCdine
cexignslad relerse-pelals aanhe.ofsizeshetwee PR A tiRor ders

diameter, preferably between 0.5 to 1.5 mm, most preferred between 0.7
450614 MR AL ording to the present invention the pellets are preferably
filled in hard capsules. The extended release capsules 25 can be of any

Ascié%c?nd sq}e]l%)e and colour. e.]gt.{for a 0.75.mg dose s e?%ﬁ yreferably a
y

a0 T A SR Fris RSN REThR) TRagE sfoe e

chigdfosyplopybeiethivivelilose ¢sptsiiedhd PRE o vegetable capsules)
or gelatine. The capsules according to the present invention are usually
filled with pellets, for example, more than 150 extended release pellets.

(Bachrpeiétasbuifrupeerandiire¢starter) core pellet, an 30 active
ingredient layer and an extended or slow release film coafing. In one
capsule, the amount of pramipexole or the pharmaceutically acceptable

(Salt tRERIBE AoRtuiiaaP TS Beneis iz HfarasI s SaRiEfss iovide
paaaajlyxdese agminsieietatyone dmneic Alemativelypheexenseddieleaserter
. c%”%gt in betﬁd@ixed w{ith fi_lhars‘and hj_r%_de%?, fjuqh as 20 o
'mlgrocré Al I SR R A S8R AR AR A A RS Kn th it A Rersion
o Ushcastsgdiomposition onto the inert starter pellet core, wherein the active ingredient
in form of pramexipole or a pharmaceutically acceptable salt thereof is used as unmilled or
milled material, dissolved/dispersed in a solven! together with the optional binder(s) and
excipient(s) and sprayed onto the inert starter pellet core and subsequently drying the

obtained active ingredient pellet;

(3) applying a solution or dispersion of a second coating composition as functional
coating composition onto the active ingredient pellet obtained in step (2), preferably by
spraying the coating solution/dispersion onte the active ingredient pellet wherein the
coating composition comprises a) at least one water- insoluble polymer or b) a mixtare of a
pH-dependent enteric-coating polymer and a pH-independently water swelling poiymer,
and optional excipient(s}, and a solvent and subsequently drying the obtained extended

release pellet (ER pellet = extended release pellet).

Optionally a manual screening after process step (2} and/or process step (3) may be

performed in order to remove agglomerates.
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starch glycolate, sodium carboxymethylcellulose (croscarmellose), further
excipients, like glidants and lubricants, and be compressed into tablets. 5
The present invention is further directed to the use of the extended
release pellet formulation or capsule according to the present invention
for preparing a medical composition for the treatment of parkinson's
‘disease and complications or disordefs associated therewith. 10
rfceording to the presen {'n(\rlen'q?n It Is alsc{) @r_.o_\/idretti a met.hqd o{ :
maﬁuf%ctuerln%%e E‘é‘i?t%ndjédl Tele 808(%8 ormufation %crﬁﬁﬁgfhsglf%‘gng a
sugtepmol ¢kiprp vidimgparainendstahte cpalletroé A HiA) epphving @easioution the
r dispersion.of a first coatin mposition_comprisj ramipexole ar a
S SR DRt e

alexbopiehyByembonhanmestestansr prhstdbereorafdaabigivgssheasinguanie as
cHBHIRNdISBRrSIenn O e GARIPY cAmPoHIoN ORtP 4he: inertairjiter pellet

core, wherein the active ingredient in form of pramexipole or a )
AT SRR cERD PABTESS At tRBIEBE i'%iSet B8 TRMTINSABFS6HNEd
appaietiahdissoived/tis pr: sad-HnRcelvenhiagefier withithepiianMarmaceutical

binder(s) and. excipient(s).and sprayed onto the inert starter pellet cqre
PSR GUS SoBTATHY BHg B PE R S FORETAn BETD (3 iy 25
wedSolutionton dispersior. dfcavsecontnpeating eodnpositiercasditinctiongl b2 yaried
wiAAl'D %(?[EIHREIPHOQ.@I@ 0P Astive naredient. pellet optamed,in, e, (24

preferably by spraying the co%tlﬁg & utlon/c}}sper Ion onto the active
syHapbaweatpdliét Wherein the coating composition comprises a) at least

one water-insoluble polymer or b) a mixture of a pH-dependent

enteric-coating polymer and a pH-independently water swellinap@polymer,

ThhaRepnenaFERERETREY Bl sl dnadsubledireriy Y1t frasules of the

iRbiinedeXepaed 24 releasahrlictiEfnpalivt HexiaRdedt BiRase-palel).-
Optionally a manual screening after process step (2) and/or process, step

PREY iy He P8 HE A BYdr B En TR dgioHET NS R HHEBRWEnts

cempioyed:acsopcicg: tothelpro cessaidhe anyedtioseatacsiolve Mischapideaare

for example filled into High Density Pelyethylene (HDPE) bottles. The bottles are closed

tightly with screw caps and appropriately labelled. All packaging and labelling activities

are performed according to ¢cGMP regulations.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a flow diagram illustrating process step {1) of a preferred embodiment of the
manufacturing process according 1o the present invention wherein the first layer is applied

on inert siarter core pellets;

Figure 2 15 a flow diagram illustrating process step (2) of a preferred embodiment of the
manufacturing process according to the present invention wherein the second layer is

applied on the first layer of the pellets;
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sufficient volatility to evaporate under the conditions of application, leaving
a layer of the solute on the surface of the core or body or pellet prepared.
Organic solvents such as alcohols, hydrocarbons and esters may be
used as well as derivatives thereof, such as 5 chlorinated hydrocarbons.
Particularly preferred are alcohol such as ethanol or alcohollwater
mixtures. The process of applying thezgoating may be carried out in an

apparatus normally used in the pharmaceutical industry for coating of salid
PR R S LD B ) R L HEA BB AL f e
mprofessrisprmeiyecantiad: outlat @5sdo IbCrprodubt temperptiiogs are filled in

hovxfever, temperature and pressure conditions may be varied 10 within

“Brdad limits. In a fluid bed spraying process the temperature of the inlet air
is suitably about 20 to 60C. The obtained extended release pellets are

rllled inshitable sapsuies APdineiGaBsiesiRt te: JUerieR.GaRde ceording 1o

packaged In a container, accompanied by a package insert providing 15

TS MREH O RALMR SR PE SCFaR S IR HBELER A HdsirmBassiot

cIRyQIN LR (reeniiaiddieptionsd presautionsedig interactions and adverse
reactions. The capsules are for example filled into High Density
Polyethylene (HDPE) bottles. The bottles are closed tightly with screw

Faaps andappsb piliadedyidg b éthssilkjpackadiiey d@ndptdbe limgraativitiescading to

erformed according to cGMP regulations. 20. BRIEE DESC )N L
R AL B s R R e e U e
Ra phéftrranuisnpotime rt Gfttient 25 mmdiRatéring process according to the

present invention wherein the first layer is applied on inert starter core

pellets; Figure 2 is a flow diagram illustrating process step (2) of a )
Fisarebrs diipbdlmeitise the HastiuPaBtmed Rl cerd lac ity fisgording to
(1R BRABAI VAR WhersinHheseconddayeliadRarplieg e thedirshlayatming

of theé:)elletS' 22 Figure 3 is g flow diagram illustrating process sg[lefif%?g of

Pt AT SRR S ¥ L TR R i d QB RL 8 SOBHRIRG
dpfesenpivwention wherein the pellets are filled in

Referring to Figures 1 and 2 a preferred embodiment of the manufacturing process is
illusirated with reference to a flow diagram wherein the manufacture of the pellet
formulations D, E, F, G, Hof Examples 1 to 5 is exemplarily shown. The figures show the
detailed process steps of the manufacturing process of the active ingredient pellets (first
layer; Figure 1) and of the siow or extended release peliets {second or functional layer;
Figure 2) and the in process controls performed. Figure 3 shows the filling of capsules with

the obtained pellets.

The manufacturing process described applies to all types of pramipexole extended rekase
pelleis and capsules, for example the formulations D, E, F, G, H of Exampies 1 to 5, vet

there are differences in the qualitative and quantitative composition in some process steps.

Process step (1) - Inert starter pellet core:

In the present embodiment microcrystalline cellulose pellets (Cellets 700) are used which

represent the starting material for the subsequent coating step.
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capsules; 5 Figure 4 is a graph illustrating the dissolution profiles of a
pellet formulation according to the present invention wherein the second
layer is a diffusion lacquer composed of ethylcellulose (formulation a)) in
3 different pH media; Figure 5 is a graph illustrating the dissolution profiles
of a pellet formulation according to 10 the present invention wherein the
second layer is a mixture of Eudragit 83100 and Eudragit RS 100

(formulation b)) in 4 different pH media; and Figure 6 is a graph illustrating
kﬂceﬁ.gg&(@@ 1O SREst cBbﬂﬁltlefB;rmb‘fhﬁBﬂl%l*ordlng to the present

Fm\tﬂirtypmwhﬁrmlﬁmmr&ddﬁmmseas‘gd@ﬁaaq)um&mr@ b.daut Wad of 1%

ore;forming, 15 com onent is.additignal It ormulat|
U@or %r‘r’ﬁ%g Coponens M g dirs ffgre%'%a[g‘l 8'6%1 f‘é%%‘t éﬁ?e%ﬂfrdm&
loadeliz Gipreferratmdibodieierstaot ﬂwaahlanufacturlng process is illustrated
AUISIEIENR g&eﬁ,@nﬂﬂw\@@%{n HhsERH0EMAnAchG @éﬁ § peler 20

formu ations of Examples 1 to 5 is exémpilaril own

TR G R R AR BE OB 4TSRS SUPHRS R aw%@dmmhlmﬂc
nihe Retive ingrediant-oaists &Hfﬁin&y(?f 1&59% AR RHRERIOWRY cellulose

ended release pellets (second or nctlon layer;. Figure 2) and the in

h
(‘B?éﬁ‘éé‘é‘%bﬂfrﬁé%%% ] tﬁ@w&%ﬁéﬁmgfa&@’ﬁm%eo?%%m asliftrcore.
Cthietobeginac peliets. s@&ﬂ'h&zﬁt&ﬂl&f@@i}mﬁg p,gg;@@smﬁmbﬂdma@h@s to

t f | | llet d
L R B A D A R P R REL ) Byt s s o
3ﬁx‘iﬁémricmmtmslqudmatlv@mdlqm@mpvmemmmWsmmedWGegs a
e e L R oy e ee
in ose p& e

embodiment microcrystalline ce ets Tets 700) are used
which represent the starting material for the subsequent coating step. 23

ﬂgqggﬁ%gegog@(ﬂagm%iggredient pellets (first coating): For all types of
formulations the same active ingredient pellets with a drug load of 1%
- active ingredient assay and

- loss on drying.

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

Depending on the type of formulation (D-H) coating suspensions consisting of methacrylic
acid copolymer (type B USP/NF)) and ammonio methacrylate copolymer (type B
USP/NF)), or ethylceliulose, and excipients selected from tale, triacetin or triethylcitrate
and hydroxypropyl cellulose or macrogol 6000, are sprayed onto the active ingredient
peilets in a bottom spray fluid bed equipment. The solvent used is according to the
described embodiment either Ethanol 96% or an Ethanol 96% mixture with water. After
the spraying is completed the extended or slow release pellets are dried at 40°C for 12 to
48 hours in a tray dryer. After drying the pelicts are manually screened through a 1.12 mm

mesh size screen in order to remove agglomerates.

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

- loss on drying,
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(10 mg/g) can serve as starting material for the functional film-coating. Yet
also other drug loads in the active ingredient pellets are suitable. 5
According to the present flow chart in figure | the active ingredient pellets
are manufactured by spray-layering of an agueous solution of
pramipexole dihydrochloride monohydrate (active ingredient), unmilled
quality, together with hydroxypropyl c&fulose (binder) and talc (excipient)
onto the surface of microcrystalline cellulose pellets (core, Cellets 700) in

PGSO Sokas-ARsH B ELPE (b e AEamBls Hrbtestsndsraneastay 10

Asuspensiar isnanmaliited uirecddted elaptayingds sempieiadidbasules
lets areglﬁicned at 35C for 1 hour in a tray dryer. After drying the pellets

BEVES L SSRGS P10 MR e dored dose, AR pone a

are manu:
“stréathtwi@taggimq:nema sn Thsiie [frlhmgssa:ﬁmteoiﬁmsa@@zamm Sm@ctive calculated

rigradient assay, ahda kg%%h%@eq e ba Slep g%?m ynetic %asﬁf;mm

coating (second coating): Depe |ng on pe of formulation
coating suspensions consisting of methacryllc 20 acid copolymer (type B

Tuﬁgllgy&)asalagn%@m%@a%ethacrylate copolymer (type B USP/NF)), or
ethylcellulose, and ex0|p|ents selected from talc, triacetin or triethylcitrate

- ﬁYf’ﬂaﬁ?d?B%B%BW&éﬁlﬁ -or macrogol 6000, are sprayed onto the
aﬁtivaﬂmmtﬂch@iﬁmipeiyjﬂts in a bottom spray fluid bed equipment. The
ff%’lé ti“? ?LS according to the described embodiment either Ethanol

5 0 an Ethanol 96% mixture with water. After 25 the spraying is
completed the extended or slow release pellets are dried at 40C for 12 to

Ré%&%g%iﬁ) ;8,1 aX q{yer Aft r dryape 15510%1? Ef:illgﬁ aér1ec %gualliy lscr(la'ene

a 132 nun SIZ%% en in or 0 remove aggliomer tes
fﬂrﬁ’éﬂmlﬁrﬂ@ééggimmw psegmiaveBcnattivetigteditnn agsayemdlidosse, a

F0R 1@9&%:%4}1&{@?;?aﬁﬁlﬁ&Bié@ydﬁéﬁ%&*ﬂ&fﬂl&%@&tﬁ% SXPERRIE- QY- 2:8a

dose strength):
layer which répresents a diffusion lacquer composed of ethylcellulose. The detailed

composition of the peliet is given in Example 4. The peliet meets the requirements as
defined in the above- mentioned formulation a) according to the present invention. The
release characteristics of the pellet formulationin 3 different pH media are shown, i.c. in
simulated gastric juice, n = 3, in 0.05 M phosphate buffer, pH = 6.8, n = 3 and in acetate
bulfer, pH = 4.5, n = 3 (n...represents the number of units tested). The value percent of

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

Figure 4 ciearly shows that said pellet formulation has a release characteristic being

independent from the pH value.

Figure 5 represents a graph illustrating the release profiles of a pelict formulation
according to the present invention. The detailed composition of the pellet is given in
Example 2. The pellet formulation has a second layer in accordance with formulation b)
which is composed of @ p H-dependent enteric-coating polymer and a pH- independently
water swelling polymer (Eudragit S100/Eudragit RS 100). The release characteristics of
the pellet formulation in 4 different pH media are shown, i.e. in acetate buffer, pH =4.5, n
=3, in 0.05 M phosphate buffer, pH = 7.5, n = 2, in 0.05 M phosphate buffer, pH= 6.8, n =
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An appropriate amount of dried and screened pellets are filled into
vegetable capsules (HPMC capsules) or gelatine capsules of size 3 to
give the desired dose strengths using a suitable intermittent motion
capsule filling machine. The appropriate amount is calculated 5 from the
assay result found for the respective batch of slow or extended release
pellets The in process controls usedare: - - average mass of empty

les, - f filled le.and 10 f closed |
SRR, 1o LEnke o oA AP B PSS B

m(gfeahpeﬂletpfmmﬂ@tma decongingaarthe present invention The pellet
contains an inert pellet core, a first layer comprising pramipexole
hydrochloride monohydrate and binder and a second 15 layer which

Figpedsentel n diffusibat llequdecompdsee die thydwiia ldueadires de baieg
dGRMRASHON BliA RENR! IS gvaR Ny IREA T bE a%%t(m@ﬁ%ﬁ@ in vitro

requirements as defined in the above- mentioned formulation a)
e IHGAETHHE reSiHE PNSRSH PR PReREsEEr acteirsted hams at pH 7.5.

pellet formulation in 3 different pH media are shown, i.e. in simulated
gastric juice, n = 3,in 0,05 M hosphate buffer, pH =6.8, n =3 and in

Fenss EPE ittt gﬁﬁ‘“ﬁ“ﬁ“ﬂmge% TCleASH R, SHhits the %%68%?16%%
atest@dy. (§hiec \ratyenparcanioaf Tﬂaﬁs&&@cﬂmm&d@nﬁwmk&u@q{a@amﬂ

the t| ours), Figure 4 clear shows that said e t formylation ha
Em Se ccﬁgrapgflenstlc %fﬁlgn%depena ‘r”’f¥omrihépC 8 Vafué Libé g'ltjlr(;fi 3 o)
m?epiresem@asg@mh iltstraindethenetfsaseapngfifotyofea pd kep Fomigedivkntly

WARGEQLALAG, [0 EH%%PFEE&L{AYP@{WEME %'?&ﬁ%&p%{{é‘?ﬁl QEPANED pore-

is given in _Example 2. Thé pellet formuiation has a second layer in
foieraecanRowh fohRel o) ankit isce ofpbEkd s a lhin Jakspentlisntcteristics

oPIHEPEORINGIREHMER ANGka PHHNARRE BRI A0; Wated 8w eHliPehsphate buffer,
olymer (Eudragat SlOOIEudra it RS 100). The release characteristics of

Ptha BétarTortubtioNinte SHEr R SH PRETIG Sl SHotis, M- Abaharphate

bbﬂﬁep}pl:l EX D=3, T 100k phasphatedudiet, pkreiéd jqpfoledmngainst

m% ({)m{l:\/l( ho %phate buffer, pH =6.8, n =

Figure 6 clearly shows that the peliet formuiation has a release characteristic being
dependent from the pH value. The presence of a pore-forming component and the use of a
different plasticizer increases and acceleraies the elfects significantly, compared with the

pellet formulation without pore-{orming component as shown in Figure 5.

The advantages of the present invention are manifold:

According to the present invention two types of extended relcase pellets containing
pramipexole or a pharmaceutically acceptable salt thereof are available showing different
in vitro release profiles. The two types have the same structure, i.e. an inert starter pellet
core and a first layer or coating and second layer or functional film coating provided on the
core in this order. The core and first layer or coating are identical and the second layer or

coating allows to tune the releasing characteristic as desired.
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25 3, and in simulated gastric juice, pH = 1.3, n = 3. The value percent of

released active ingredient is plotted against the time (hours). Figure 5

clearly shows that the pellet formulation has a release characteristic being

5 dependent from the pH value, i.e the resulting pellet shows a close to

zero order in vitro release characteristic at acidic pH values up to pH 6.8,

and an accelerated release at pH 7.5.2qzigure 6 represents a graph

illustrating the release profjles of a pellet formulation according to the
ABSEERR T GHUR b LR COMSSERHER o (R et iU oLy mer
isExampla BicTheopélletdorimuletidinpgeidesbodng dgyériindaeadcdancemititlease
cﬁ%ﬁlé%%%%n b) which is composed of a p H-dependent enteric-coating

po?ymer and a pH-independently water swelling polymer (Eudragit

S1001Eudragit RS 100) and contains additionally a pore- forming
Acempanentdlucel k) apa.a plasticizes dhiehy a8 (5I8A5€s a mixture

characteristics of the pellet fonnulation in 3 different pH media are shown,
of 2Py reendans Rakpitateatiagar 1nsand g 8 indepcidends wrishosphiage
pOHRE, Pid Esbidngd e Bo@adiig Q- Badviphasphate Hulier kb ddrddicrdiic at
_The vglue percent of released active ingredient is plotted against the time
S T B e ATy ST SR e TS RSN Fbs et A crated
re@hae&dte@spﬁ Being 2@ @mmndwmmmﬁexpﬁ)wam&mgrmﬁe of apore-
f(%re&f%mx#gn(% %?'? 00 ta ari]tlijcgg e'f&a%%%ﬁ tgclzﬁiee[gptera ﬁf%ﬁi%r?{tzj%]  CARsiced and

and accelerates the effects significantly, compared wi € pe 18t
adegivraladionvithouy pbride fornvidorcomponeithast shrown frrBige reBpdiset.

advantages of the present invention are manifold: 25 According to the

resent invention two types of extended release pellets containing

TE?%ES"@%IE DFAPBRE AR BE & taprbasan hdresr i alssiensieo!
pahQpdRaIdifarsRithitiacilease prefiles thedwe pRshave thei sadP&dent

Etructure, i.,e.‘ nrinert starter pelle c.orercgnd a first layer or coating and
O BTSSP OF RIS CBRtNG IOVt St tHE B Re S Gitter.

The core and first layer or coating are identical and the second layer or
130.592409 BURYSR.P, e MRS 29I SRRRURlIste AR 20, meeas
symptoms and clinical picture observed, a desired release with a reduced inter- and

intraindividual variability of bioavailablity.

In case the inert petlet core consists or essentially consists of microcrystaliine cellulose, the
thickness of the second layer and the amount of release controlling excipients applied
thereon may be decreased to a great extent compared to the use of other core materials, e.g.

if the core is composed of saccharose.

The primary indication for pramipexole, Parkinson's disease, is an affliction that becomes
more prevalent with advancing age and is often accompanied by decline in memory,
Therefore, the pellets according to the present invention providing an extended or siow
release of pramipexole or a salt thereof allows to simplify the patient's administration
scheme by reducing the amount of recommended daily intakes and improves patient's
comp liance, particularly relevant for elderly patients. The inventive extended release pellet
formulations provide a daily dose administered at one time. The amount that constitutes a

therapeutically effective amount varies according to the condition being treated, the
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According to formulation a) of the present invention at least one water-
insoluble polymer is present in the second layer, the resulting pellet
having a pH-independent in vitro release characteristic. 5 According to
formulation b) of the present invention the second layer comprises a
mixture of a pH-dependent enteric-coating polymer and a
pH-independently water swelling polﬁ%er, the resulting pellet having a
close to. zero order in vitro release characteristic at acidic pH values up to

SV &L AL ERRI SR AL 1B SR SBL DR HHTBY Snd a more accelerated

release above pH 7.3. In the latter case (formulation b)) the additional

presence of a.pore 10 farming component has the significant effect that
isEGe e N e R SR e R
exandedortenstaticdiewithd utpsgese- forming component. Therefore, with a
layer or coating according to formulation b) the extent of release of
ramipexole or a pharmaceutically acceptable salt thereof can become
Tﬁ%@@ﬁﬂ@béﬁ*ﬁ&@h?@ﬁ%‘f pRrsreiltestived asittanmplend g &leme sfous
oth desage i the intestiRepiietherefer: messipled @-88186t Aresent
tailor-made release characteristic for patient's needs, symptoms and
SRARRAT SRR ElSe i G 80 AL 256 Tt Fedudes imddcarigption are
inlrfiasddivielyiak variabiityiof bieavadabliy: 2Orbpcasetheinetinelietiaosation.
consists or essentially consists of microcrystalline cellulose, the thickness
of the second layer and the amount of release controlling excipients
Fappligdds thereon may be decreased to a great extent compared to the use
of other core materials, e.g. if the core is composed of saccharose. 25
The primary indication for pramipexole, Parkinson's disease, is an
Iphiictidlvshes beeomescinerd prevaldcwitae vaduinppaery bmd iy ofiéw ose
c%ﬁ%@é@@@ﬁh‘%@ Qyedgeling RS eYen dRERELQLE pHiR REIRIS B5oRRIRE WQies are

_t'eigesent invention providing an extended or slow release of _
ipanRhExete bGP isisctherdbt anewaatbsintp I palirsntecadhnmisiranerric
pa:achamahyrerycingdne) aneynsofieapmmeadsd datvitiakesmandirate,

Jimproves patient's compliance, payticularly relevant for elderly patients.
CQIEESPOn ﬂ%\}@%é%in ?é)'rggggcggﬁ:e ¢e, anhrydrous base.



formulations provide a daily dose administered at one time. The amount
that constitutes a therapeutically effective amount varies according to the
condition being treated, the 27 severity of said condition, and the patient
being treated. It is further provided a manufacturing process which applies
to all types of pramipexole extended release pellets and capsules. 5 The
invention described will now be illustra#d by the Examples which follow
various other embodiments and will become apparent to the skilled
om the present specification. However, it is expressly pointed

out that the Examples and description are intended solely as an

ion and should not be regarded as restricting the invention. 10

o e R kb e

g%ﬁﬁt}é{ﬁaww(gl&ggaggxole extended

réiyahopgibropytonétiyytoetulpsee tapsoisionfsizeulhasa Dsédstilled wilABLE 1.
extended release pellets. The complete capsules are 15 intended to be
administered orally, and shall not be opened before use. The pramipexole

Tkt §n tHudiaipleyicpnmimdves empofipranfipeolpcdifydreohlofiddease
monohydrdf&) earpespderaititom B4 mg of pramipexole free, anhydrous

base. 28 Example 1 One embodimen

of the qualitative and quantitative

composition of pramipexole eX2ieed

re@ﬁﬂ@ipelllets according tof@urence 1o

present HRGEHHON (formulatio®BH a%&hpwhimmeBL EFunctippB| E 1:

Standards
Qualitative and.quantitative r?ﬁﬁﬂ(’m‘@ifi( n &AM idexole exten drelease
R edigsule (formulation D) gaguper npg per Ingredient 0.75 mg 0.75 mg
ERISHAE Baference to capsule capsule Standards dards
Pramipexole-dihydrochloride Active
monohydrate 0.750 ingredient Company standard
Microcrystalline cellulose Nop-pareill
pellets 73.980 on ?meh °l  PhEur/NF
(Cellets 700) carrier peliel
Hydroxypropyl Celluiose s
(Klucel EF) 0.150 Wet binder Ph. Eur. / NE
Tale 0.495 Glidant Ph. Eor. / USP
Methacrylic Acid Copolymer, e
Type B 7500 | T ‘fn"?.oi‘ﬂ Ph_Eur. / NF
(Eudragit § 100) coaling
Ammonio Methacrylate Functional
Copolymer, Type B 3.750 “n‘“t.‘)“ Ph.Eur. / NF
(Endragit RS 100) coating
Triacetin 1.833 Plasticizer Ph.Eur. / USP
Ethanol {96%:) 173.333* Solvent Ph.Eur.
Purified water 30.000* Solvent Ph. Bur, / USP
HPMC capsule, size 3 46.000 Shell Company Standard
Total 134.458 88.458

* removed during processing, does not appear in the [inal product
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ER Pellets 88.458 consisting of: Pramipexole-dihydrochlonide 0.750
Active Company standard monohydrate ingredient Microcrystalline
cellulose Non-pareille pellets 73.980 Ph.Eur / NF (Cellets 700) carrier
pellet Hydroxypropyl Cellulose 0.150 Wet binder Ph. Eur. / NF (Klucel EF)
Talc 0.495 Glidant Ph. Ear. / USP Methaerylic Acid Copolymer,
Functional Type B 7.500 coating Ph.E&#. | NF (Eudragit S 100) Ammonio
Methacrylate Copolymer, Type B 3.750 Functional Ph.Eur. / NF (Eudragit
RS 1§20E coating Triacetin 1.833 Plasticizer Ph.Eur. / USP Ethanol (96%)
Exaa Solvent Ph.Eur. Purified water 30.000* Solvent Ph. Eur. / USP
HPMC capsule, size 3 46.000 Shell Company Standard Total 134.458

88.458 * removed duri
OJg ihadt SO EMEHIc

[OCES
Ve an
imen

b

HEERIR

e qua

3
Ive a

rodu

ear in the final product .
(P 1I§llanq%it rll"ﬂ?&lﬁ.lﬁ\flzeolc cx?endcd

redvpositonobptanipako pexendedtisr ¢fensel petes acdording t6AREE 2.
present invention (formulation E) is shown in TABLE 2. TABLE 2:

Qualitative and quantitative composition of pramipexole ER capsule
T(i&rkutatiddueltative and quantitative composition of pramipexole ER capsule

{formulation E)

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

mg per

. mg per .75 ., . Reference to

Ingredient 0.75 mg mg capsule Function Standards
capsule
ER Pellets 91.600
consisting of:
P1~a1mpexol¢—d1hydrochl oride 0.750 . Actnffe | Corporate standard
monohydrate ingredient
Microcrystalline cellulose I;éﬁie
pellets 73.980 D erier Ph.Bur / NF
(Cellets 700)
pellet

Hydroxypropyicellulose Bt Ty der
(Klucel EF) 0.150 Wet bindes Ph. Bur. / NF
Talke 0.578 Glidant Ph. Eor. / USP
Methacrylic Acid Copolymer, "
Type B 9.250 F‘é‘(’)ﬁgial Ph.Eur. / NF
(Budragit S 100} F
Ammonio Methacrylate Functional
Copolymer, Type B 4.625 coatin Ph.Eur. / NF
(Budragit RS 100) £
Triacetin 2.267 Plasticizer Ph.Eur. / USP
Ethanol {96%) 214.167% Solvent Ph.Eur.
Purified water 30.000* Solvent Ph. Eur. / USP
HPMC capsule, size 3 46.000 Shell Company Standard
Total 137.600 91.600




mg per mg per 0.75 Reference to Ingredient 0.75 mg mg capsule
Function Standards capsule ER Pellets 91.600 consisting of:
Prarnipexole-dihydrochloride 0.750 Active Corporate standard
monohydrate ingredient Microcrystalline cellulose Non pellets 73.980
pareille Ph.Eur / NF (Cellets 700) carrier pellet Hydroxypropylcellulose
0.150 Wet binder Ph. For. / NF (KIuc&%EF) Talc 0.578 Glidant Ph. Ear. /
USP Methacrylic Acid Copolymer, Type B 9.250 Functional Ph.Eur. / NF

t S 100) coating Ammonio Methacrylate Functional Copolymer,
Type B 4.625 Ph.Eur. / NF (Eudragit RS 100) coating Triacetin 2.267
Plasti iz&r Ph.Eur. / USP Ethanol (96%) 214.167* Solvent Ph.Eur.

Ot e

8} S0 OB SIS T IHIYE D S EORIORAE R A BIRBIRG 38l g extended

1A 61800 Bhie hComipany Btancard iTatad A3 7GR0 REGI0 AOEsemavedBLE 3,
during processing, does not appear in the final product 30 Example 3

TABLE 3: Qualitative and quantitative composition of pramipexole ER capsule
(formulation F)
mg per Mg per
Ingredient 0.75mg | 8.75mg Function Rg&rgncg to
capsule capsule ndaras
ER Pellets 80.063
consisting of:
Pramipexole-dihydrochloride Active ) )
monchydrate 0-750 ingredient Corporate slandard
Microcrystalline cellulose N eille
peliets 73.980 | CORPYC S 1 PhBur/NF
(Cellets 700) camner petiet
Hydroxypropylcellulose . »
(Klucel EF) 0.150 Wet binder Ph. Bur. / NF
Tale (0.495 Glidant Ph. BEur. / USP
Ethylcellulose n Functional )
(N14) 3.750 coating Ph.Eur./ NF
Macrogol 6000 0.938 Plasticizer Ph.Eur. / USP
Ethanol (96%) 49.167* Solvent Ph.Eur.
Purificd water 32.583* Solvent Ph. Eur. / USP
. Compan

HPMC capsule, s : pany

'MC capsule, size 3 46.000 Shell Standard
Total 126.063 80.063

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




One embodiment of the qualitative and quantitative composition of
pramipexole extended release pellets according to the present invention
(formulationF) is shown in TABLE 3. 5 TABLE 3: Qualitative and
guantitative composition of pramipexolc ER capsule (formulation F) mg
per mg per Reference to Ingredient 0.75 mg 0.75 mg Function Standards
capsule capsule ER Pellets 80.063 c%hsisting of:

£ Pramipexole-dihydrochloride 0.750 Active Corporate standard

-—’Fﬁ@%ﬁdrate ingredient Microcrystalline cellulose Non-pareille pellets
73.980 Ph.Eur / NF (Cellets 700) carrier pellet Hydroxypropylcellulose

O{fK . egl ?Erﬁ%gt.li_'E{ReWeat.}giqde&?{ uEalfl{ /é\lléc'{l)'alc Q}" 4(?1}5 ") li}%‘?nt Exr(])'leEéJ){t’eéded
SBE yceII%Iose Y'EURctonal Ph-Eur 1(IN 1 )pcog%?ng

relgree o 51 68000038 RIwRickeat PRcEUpn/ (ISPulEtieasol (069syus. T8BLE 4.
5 Solvent Ph.Eur. Purified water 32.583* Solvent Ph. Eur. / USP HPMC

TABRSLE. S0 A8 000 e Campam S ndA pERRId0 08380063 *
removed qeiRgRIRERSSING, does not appear in the final product 10

. ms per me per . Reference to
Ingredient 0.75mg | 0.75mg Function Standards
capsule capsule

ER Pellets 82,088
congsisting of:
Pramipexole-dihydrochlonde 0.750 . Acm‘fe | Corporate siandard
monohydrate ingredient '
Microcrystalline cellulose Non-pareill
pellets 73.980 | P ° Ph.Eur / NF
(Cellets 700) P
Hydroxypropylceliulose e
(Klucel BF) 0.150 Wet binder Ph. Eur. / NF
Talc 0.645 Glidant Ph, Eur. / USP
Ethylcellulose Functional
(N14) 5.250 coating Ph.Eur. / NF
Macrogol 6000 1.313 Plasticizer Ph.Eur, / USP
Ethanol (96%) 68.333% Solvent Ph.Eur.
Purified water 33.607* Solvent Ph. Eur. / USP
HPMC capsute, size 3 46.000 Shell Company Standard
Total 128.088 82.088

* removed during processing, does not appear in the final product
10
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31 Example 4 One embodiment of the qualitative and quantitative
composition of pramipexole extended release pellets according to the
present invention (formulation G) is shown in TABLE 4. 5 TABLE 4:
Qualitative and quantitative composition of pramipexole ER capsule
(formulationG) mg per mg per Reference to Ingredient 0.75 mg 0.75 mg
Function Standards capsule capsule%R Pellets 82.088 consisting of:
E}E’ar%n'nf gxole-dihydrochloride 0.750 Active Corporate standard
—rnm%gydrate ingredient Microcrystalline cellulose pellets 73.980 carrier
parePh.Eur / NF (Cellets 700) pellet le Hydroxypropylcellulose 0.150 Wet

hinder Ph. Eur. / NF _(Klucel EF) Talc 0,
ORERh e o o SRR iR

NE-NE2Y

45 Glidant Ph. Eur

S
ro

ur. J USP.
ion'o Brﬁggcxolcl extended

coatin

go

reBHOOIEIBI AN asticizée Ph BorciiUSPLiEh dvonid6de) 68.838+Bolvehh BLE 5.
Ph.Eur. Purified water 33.667* Solvent Ph. Ear. / USP HPMC capsule,
size 3 46.000 Shell Company Standard Total 128.088 82.088 * removed

T&&%%ro&@&ﬁ]@yﬁ%‘% HEREFHEGF RN HARIbRIGEEpexole ER capsule

(Tformulation H)

mg per

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

Example 6

. mg per .75 , Reference to
Ingredient 0.75 mg mg capsule Function Standards
capsule
ER Peliets 93.668
consisting of:
Pram1pcxol§- dihydrochloride 0.750 . Actnlrc | Corporate standard
monohydrate ingredient
Microcrystalline cellulose Nor.;—}
pellets 73.980 paret f Ph.Eur / NF
(Cellets 700) e
pellet
Wet binder
Hydroxypropylcellulose - )
(Klucel EF) 0.630 :’ pore Ph. Eur. / NF
former
Talc 1.995 Glidant Ph. Eur. / USP
Methacrylic Acid Copolymer, .
Type B 9.000 Fggzii)}nal_ Ph.Eur. / NF
(Eudragit S 100) g
Ammonio Methacrylate Functional
Copolymer, Type B 4.500 - ‘i}d;ﬁn Ph.Eur. / NF
(Eudragit RS 100) i
Triethylcitrate 2,813 Plasticizer Ph.Eur. / NF
Ethanol (96%) 250.200* Solvent Ph.Eur.
Purified water 30.000* Soivent Ph. Eur. / USP
HPMC capsule, size 3 46.000 Shell Company Standard
Total 139.668 93.668

The batch formula for the two pramipexole extended release pellet formulations of

Example 1 and 2 (formulations D and E) 1s shown in Table 6. The batch size for the active

ingredient layering is 1 kg, the batch size for the functional slow release {ilmrcoating of the




10 32 Example 5 One embodiment of the qualitative and quantitative
composition of pramipexole extended release pellets according to the
present invention (formulation H) is shown in TABLE 5. 5 TABLES:
Qualitative and quantitative composition of pramipexole ER capsule |
erence to Ingredient 0.75 mg mg
R Pellets 93.668 consisting of:

(formulation H) mg per mg per 0.75
capsule Function Standards capsule

«RIAIRExlessipysrochioride 0,159 Act
morr%h ds d?[:e t ]ﬁh ﬂm

ydrate’ingre icrocrysta

¥89: 9@?&?&1%%@)

e cellulos n pellets

AEgonne

toateiie Rl Baiich (e ofREY q@aHetsHOO0) pellet Hydroxypropylcellulose
Wet binder (Klucel EF) 0.630 / pore Ph. Eur. / NF former Talc 1.995
Glidant Ph. Eur. 1 USP Methag%ic Acid Copolymer, Functional Type B

THRIoB CoatrR PRSI RENPUEHREGR 100 ERS ARSI MethEBHARE and
formulation B
ngrdin iy | o e ooy
Active ingredient layering suspension:
Pramipexole-dihydrochloride monohydrate 10.000 10.000
Hydroxypropy! Cellulose 2.000 2.000
Talc 1.600 1.6060
Purified water 400.000* 400.000*
13.600%* 13.600%*
Active ingredient layvering:
Active ingredient layering suspension 13.600%* 13.600%%*
Microcrystalline Cellulose pellets 986.400 986.400
Active pellets 1064.060 1666.006
ER coating suspension:
Methacrylic Acid Copolymer, Type B 45.000 55.500
Ammonio Methacrylate Copolymer, Type B 22.500 27.750
Triacetin 10.998 13.602
Talc 2.250 2.748
Ethanol (96%) 1039.998%* 1285.002*
80.748%* 99.600+*
Functional film-coating:
Active pellets 450.000 450.000
ER coating suspension 80.748%* 99.600**
Extended release pellets 530.748 549.600
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Functional Copolymer, Type B 4.500 Ph.Eur. / NF (Eudragit RS 100)
coating Triethylcitrate 2.813 Plasticizer Ph.Eur. /NF Ethanol (96%)
250.200* Solvent Ph.Eur. Purified water 30.000* Solvent Ph. Eur. / USP
HPMC capsule, size 3 46.000 Shell Company Standard Total 139.668
93.668 * removed during processing, does not appear in the final product
10 Example 6 The batch formula for & two pramipexole extended
release pellet formulations of Example 1 and 2 (formulations D and E) is

cShown @%ﬁ#lg6 The batch size for the active 15 ingredient layering is 1.
kg "the batch Size for the functional slow release film-coating of the 33
[P

shown

PNl o Ya W . Ko MPYRN £ Pl T n %

M- and 240

m-atiank=)

UHWIZNEZPN | P2¢ P il
altve PCITCTSTTS™OoU 7T =0y~ (rorhtoratiol

Epenpsulsdi®iing to a theoretical batch s

a00-a-Lf
=g B UNIv I SV P Viviva e Iy

ize of 6000 capsules

' 1
ITTTOTATTroOTTI),

each. TABLE

Efckdompasitiopepessbatch of pramipexgle ER capsidgs, form

ulatiors 2 apgl

5 formuiarione ngredient Grams per gatch Gr. roatch—(formulation
Cansule s'ﬂ(g . o . . . i
ﬁ’) 1(1 ormulation F) Active ingredient layering S .rf)%eé;Slon' 276000

T&eaMipigkole-dihydrochloride monohydrate 108#6¢/49.000 Hlydroxgzsepgl

NGgHeHose ks Uidehal adepk LN 100 Purilied water 400
ashdy APQENL3 £ROS1dctive ingredient lalyering: 6000

uuu* 400.000%
6000

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

5 dry matter

Example 7

The baich formula for the two pramipexole capsule formulations of Example 3 and 4

(formulations F and G) is shown in Table 7. The batch size for the active ingredient

layering is 1 kg, the batch size for the functional slow release film-coating of the active

pellets is 480.378 g (formulation F) and 492,528 g (formulation G), corresponding to &

theoretical batch size of 6000 capsules each.

TABLE 7:  Composition per batch of pramipexole ER capsules, formulation F and
formulation G
Ingredient ormuiation )| _ (formulation G)
Active ingredient layering suspension:
Pramipexole-dihydrochloride monohydrate 10.000 10.060
Hydroxypropyl Cellulose 2.000 2.000
Talc 1.600 1.600
Purified water 400.000* 400.000*
13.600+* 13.660+*
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Active ingredient layering suspension 13.600** 13.600** Microcrystalline
Cellulose pellets 986.400 986.400 Active pellets 1000.000 1000.000 ER
coating suspension: Methacrylic Acid Copolymer, Type B 45.000 55.500
Ammonio Methacrylate Copolymer, Type B 22.500 27.750 Triacetin
10.998 13.602 Talc 2.250 2.748 Ethanol (96%) 1039.998* 1285.002*
80.748* 99.600** Functional film-cogttr?ng: Active pellets 450.000 450.000

ER.coatin ension 80.748** 99.600** Extended release pellets
Cei e :

Ardieaerrdient 1I83er7¥R 549.600 Capsule shell 276.000 276.000 Total

00Q.24.-Continto.TARLE. 6. Encancstlatian:. .Extondod
AR YAAY AL ™ b o N UTTUITTUS T\ Vo T TuU TUTCALTUTT . LY CCOTTOUNOTr

Ag\ﬁ@m‘g%%ﬁ%@%p%mﬁe f of c apsul Iels ﬁ__@_q;g@kvd epending ory Ga0e:
VISR S BYOAGA S » dry maltter ExaRps ”Ié?ri'e'%adf’ﬁﬁ' oo

Atarvaglaléey the two pramipexole capsu'e fornigsions of Example Biamdos

(rormduiations F and G) Is snown in raple /7. 1The balcn siZe 101 the active

regiert—ta erin(lgl_is kg, the batchsige-forthe-functionat stow retease

k. 1 m??ﬂg 'rsmiés ?lgﬁlg active

Ethylcellulose (N14) 22.500 31.500
Macrogol 6000 5.628 7.878
Talc 2.250 3.150
Purified water 15.498% 22,002%
Ethanol (96%) 295.002% 409.998*
30,378+ 42,528%*

Functionai film-coating:

Active pellets 450.000 450.000
ER coating suspension 30.378** 42 528%*
Slow release pellets 480.378 492.528
Encapsulation:

Slow release pellets 480.378 492.528
Capsulc shelt 276.000 276.000
Total Weight 756.378 768.528

Number of capsules (actual depending on

assay of pellets and yield) 6000 6000

*  removed during processing, does not appear in the {inal product
*%  dry matter

Example 8

The batch formula for the pramipexole pellet formulation of Example 5 (formulation H) is
shown in Table 8. The batch size for the active ingredient layering is 1 kg, the batch size
for the functional slow release film-coating of the active pellets 1s 562.008 g,

corresponding to a theoretical batch size of 6000 capsules cach.




pellets is 480.378 g (formulation F) and 492.528 g (formulation G),
corresponding to a theoretical batch size of 6000 capsules each. 15
TABLE 7: Composition per batch of pramipexole ER capsules,
formulationF and formulation G Ingredient Grams per batch Grams per
batch (formulation F) (formulation G),_Active ingredient layering
suspension: Pramipexole-dihydrocl lo %e monohydrate 10.000 10.000

S SieR 00 2SRRI AR . Purted vater

ingredient Iayerlng %\ctlve mgredlent Iayerlng suspensmn 13.600**

4.0 L

13:660*—crocrystattineCeltutose pm:'@T %00 '-Héi; Eh'-ru:) Active
pellets 1000. dogradient000 ER coating syspen Iﬁ‘q Icellulose (N14)

Aﬁ}é‘faf‘lgée%g* IEQ%H%S%HW%% 205.002* 409.998* 30,378

Pt 85Te Mimyaianadbfilineoadingirate 10.000
Hydroxypropyl Celiulose 2.000
Tale 1.600
Purified water 400.000*
13.600%*

Active ingredient layering:

Active ingredient layering suspension 13.600%*
Microcrystalline Cellulose pellets 986.400
Active pellets 1030.000

ER coating suspension:

Methacrylic Acid Copolymer, Type B 54.000
Ammonio Methacrylate Copolymer, Type B 27.000
Hydroxypropyi Cellulose 2.880
Triethy! Citrate 16.878
Tale 11.250
Ethanol (96%) 1501.200%*

112.008%*




Active pellets 450.000 450.000 ER coating suspension 30.378** 42.528**
Slow release pellets 480.378 492.528 Encapsulation: Slow release
pellets 480.378 492.528 Capsule shell 276.000 276.000 Total Weight
756.378 768.528 Number of capsules (actual depending on 6000 6000
assay of pellets and yield) 5 * removegzuring processing, does not
appear in the final product ** dry matter Example 8 10 The batch formula
for the pramipexole pellet formulation of Example 5 (formulation H) is
Cehowr iMBall&.8. The batch size for the active ingredient layering is 1 kg,

Fmg@ﬁgmiggﬁc(fgﬁﬁlge functional slow release film-coating of the active

ki o inal bhaiak
c:llc:Lo iS562-:008 G CoffesSponaiig-toer theeretieat-bateh—size of 6000

AEHH%BR%?‘@ach 36 TABLE 8: Composition per BattH%6f Pranipexole ER

Ekm@gsdqrmulailon H Ingredient Grams per hathgfermulation H)

Actvem reolen Ayermy suspension: Pramipexole=giiydrochloride
Exih cﬁrg {% Hydroxypropyl Cellulose 3%%@ alc 1.600 Purified
water 400 OOO* 13.600** Active ingredient layering:
Encapsulation:
Slow release pellets 562.008
Capsule shell 276.000
Total Weight 838.008

Number of capsules (actual depending on

assay of peliets and yield) 6000

*  removed during processing, does not appear in the final product
*#%  dry matier

Example 9

Pellets prepared by wet extrusion

In order to achieve adequate content uniformity, 9 ¢ microcrystalline cellulose is mixed
with 1 g of pramipexole. Then this mixture is mixed with 90 g microcrystailine cellulose.
The mixture is extruded in a twin screw extruder with an adequate amount of water (or
binder solution), diameter of dye 1s 0.7 mm. The resulting extrudates are rounded in a
spheronizer at 400 rpm. After drying pellets are sicved, the fraction of 0.8 — 1.1 mm is used
for retardation as described in the previous examples. Table 9 provides some further

examples of wet extrusion
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Active ingredient layering suspension 13.600** Microcrystalline Cellulose
pellets 986.400 Active pellets 1000.000 5 ER coating suspension:
Methacrylic Acid Copolymer, Type B 54.000 Ammonio Methacrylate
Copolymer, Type B 27.000 Hydroxyptgpy]. Cellulose 2.880 Triethyl
Citrate 16.878 Talc 11.250 Ethanol (96%) 1501.200* 112.008** 37

TaOotiRge d; A@ﬁp&s&gpg&g@@%@%gommg Active pellets 450.000 ER

coating.suspension.112.008* Extended.release pellets 562.008

EaspdaNon: SlokAekREelsdits 562\00B Ceplireshell 276:006" ihal
Weight 838.008 | Number of capsul ;L'(act&qjlgg nenging on 6000 assay of
pellets and.yield).* removed during processing, does not appear in the
final pfoduct 5 4* dry matfer Examine 9 10 Pelfts prepared by wet)
extrusion )5 99,5 0
99b 2 98 0
. 9%¢ 1 98 1 (povidone K25)
99d 1 08 1 (hydroxypropyl
celfulose
G%¢ ,5 98,5 I (methylcellulose
Example 10

Pellets prepared by melt extrusion with hydrophilic excipients

In order to achieve adequate content uniformity, 9 g polyethylene glycol 6000 (PEG) is

mixed with 1 g of pramipexole. Then this mixture is mixed with 50 g PEG 6000 and 40 g

poloxamer 188. The mixture is extruded in a twin screw extruder at 54 °C, diameter of dye

1s 0.7 mm using a face cut granulator to achieve pieces of about Imm. These are rounded

“in a spheronizer at 400 rpm and 41°C. The pellets are sieved, the fraction of 0.8 — 1.1 mm

1s used for retardation as described in the previous examples. Table 10 provides some

further examples of melt extrusion

Table 10: examples for melt extrusion:

“Example No Pramipexole [g] | PEG 6000 [g] Poloxamer 188 [g]
10 1 | 59 40
10a 0.5 59.5 40
10b 2 58 40
10¢c 0.5 69 30
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In order to achieve adequate content uniformity, 9 g microcrystalline
cellulose is mixed with 1 g of pramipexole. Then this mixture is mixed with
90 g microcrystalline cellulose. The mixture is extruded in a twin screw
extruder with an adequate amount of ygater (or binder solution), diameter
of dye is 0.7 mm. The resulting extrudates are rounded in a 15
Exm?@gqqizer at 400 rpm. After drying pellets are sieved, the fraction of 0.8 -
.I'mmis used for retardation as described in the previous examples.
Table 9 provides some further examples of wet extrusion 38 Table 9:
PelfUR et RYaMeRdPE WAL SO EXARIYR: I&&%ﬁ@mépexole [9]
Microcrystalline binder [g] cellulose [g] 91990 9a,599,50 99b 2980
In gder fogEhigppefgNa K OBy gy Bem iy oxgprsicdelifosé abwiths! g of
praffpexbliinethyleslivios e Exemnie A a B@_@%&&faﬂpﬂésﬁo@.ym@.&%ﬁfﬁé’ Bxtruded

_with hydrophilic excipiengs In order to achieve adequate content
in & (NBITATEYY S%TBBR St eke YRHESIBOIGYP ES) Tanmivegstracy wf granulator to
achRFATHRRYOSY 2HdaR this MiktEsie Rivadwith 208 LEE8AENELALEd 41°C.

poloxamer 188. The mixture is extruded in a twin screw extruder at 54 C,

Thepelitdiarepiryed o rotiompliSifg d ettt gigthateradaimeselescribed in
the PlRERSUSERRBOYIIMMLLTN e 5@ REJQURERE fiRRes RREMINIZ TR ADO:PR: aRd

41 C. The pellets are sieved, the fraction of 0.8 - 1.1 mm is used for
retardation as described in the previous examples. Table 10 provides

TalgemE futtheexamplies ohaledexision

Example No Pramipexole [g] Stearyl alcohol [g] Cetyl alcohol [g]
1 1 99 0
1la 0.5 59.5 40
i1b 2 58 40
11c 0.5 49 50
Example 12

Extended release pellets prepared by wet extrusion

In order to achieve adequate content uniformity, 9 g microcrystalline cellulose is mixed
with 1 g of pramipexole. Then this mixture is mixed with 60 g g microcrystalline cellulose
and 30 g carbomer 971P. The mixture is extruded in a twin screw extruder with an
adequate amount of water (or binder solution), diameter of dye is 0.7 mm. The resulting
extrudates are rounded in a spheronizer at 400 rpm. After drying, pellets are sieved, the

fraction of 0.8 — 1.1 mm is filled into capsules. Table 12 provides some further examples

of wet extrusion
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15 Table 10: examples for melt extrusion: Example No Pramipexole [g]
PEG 6000 [g] Poloxamer 188 [g] 10 1 59 40 10a 0.559.5 40 10b 2 58 40
IOc 0.5 69 30 39 Example 11 Pellets prepared by melt extrusion with
hydrophobic excipients In order to achieve adequate content uniformity, 9
g stearyl alcohol is mixed with 1 g of ggpramipexole. Then this mixture is
mixed with 90 g stearyl alcohol. The mixture is extruded in a twin screw
TaitrutiefuathbrleCartpden eie e ab ol s Ra4dpaiesipapafaC B CutgEanrualer to
achieve pieces of about Imm. These are rounded in a spheronizer at 400
rom and 41C. The pellets are sieved, the fraction of 0.8 - 1.1 mm is used

foExretapttalion as
some further exa
for melt extrusion

: Example No Pram

deRentigckine flag previdius@xamies.
mples of melt extrugion. Cl% Tabng

168
pexolie Cﬁ

qab&ﬂgh@mélieﬁe
1: further exampl
ryl Icoh%’ic[lé’]1 eé)te@

alcoholdg] 11199 0 Ila 05 59.5 40

llb 25849 He 0.5

43bGrExaempPlE P

xterndetetease [JUéiUtb prepared-by-wet-extruston 'g Léu%ibcd"n‘gxér 571p
achieve adequat¢ content Uniformityl 9 g microcrystalline cellulose’is ™"~
mixed! 3ith 1 g of pramipeRole. Therj this mixtéife is mixgd Yitwudomgeg 971P
microgRyStalline geffuiosegnd 30 g garbomer gy TP ThE "'i’S'(ﬁ‘Ei'léi?agitS
extruded in a twin screw extruder with an adequate amaunt.of water (or
binder €8lution), diameter df dye is 0]7 mm. TH8 resulting 40 Eudragit S
12e 1 44 30 Eudragit S
25 carbomer 971P
Example 13

Extended release pellets prepared by melt extrusion

In order to achieve adequate content uniformity, 9 g hydrogenated castor oil is mixed with
1 g of pramipexole. Then this mixture is mixed with 60 g hydrogenated castor oil and 30 g

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

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

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

filled into capsules. Table 13 provides some further examples of melt extrusion

‘Table 13: further examples for extended release pellets prepared by melt extrusion:

Example No Pramipexole [g} hydrogenated castor | carnauba wax g
oil fg}
13 1 69 30
13a 5 69,5 30
13b 2 68 30
13c 1 59 40
13d i 78 21
12¢ 1 83 16
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20 extrudates are rounded in a spheronizer at 400 rpm. After drying,
pellets are sieved, the fraction of 0.8 - 1.1 mm is filled into capsules.
Table 12 provides some further examples of wet extrusion 40 Table 12:
further examples for extended release pellets prepared by wet extrusion:
Example No Pramipexole [g] Microcrystalline Extended release cellulose
[g] excipient [g] 12 1 69 30 carbomer 971P 12a,5 69,5 30 carbomer
E%@gh&b 2 68 30 carbomer 971P 12c 1 69 30 Eudragit S 12d 1 58 40
Eudragit S 12e 1 44 30 Eudragit S 25 carbomer 971P Examp a 13 5
Extended release pellets prepared by melt extrusion In order to achieve

Eadaduateconieiunifopmity b9 g@yﬂmm@dcﬁﬁﬁi&[ pilisimxed with 1 g

le)dog SS &

Slomeration of

rnauba wax.

In Rraml exole, Then.this acﬁgjre IS

ixed w h 60
ient w1

ure Is ex I’U ina

CH?I

hydro enate%ﬁ:a tor
82l

a@)@nﬁdérlwnhm&ﬁagequm@mwnbmmwater@wmaefatsofam;aa¢;ds fatty acid

adiametst Phayeds - S(mmc DR HESYItng, &

spheronlzer at400r

Thinbensstd capatiead

prepared b

ellets are sieved,

ARG ALG, !

e fraction o

bﬁg&ﬁﬁéﬂc ycois

‘11‘3 QRIS SBRRES firthRedearipR Bindanis thucﬁcd

bﬁmmﬁ@@ 8ifk3r furter sxamplemionsxtendadorelanseRallatSiacket.

melt extrusion: Example No Pramlpexole g hydrogenated

E’é%lgt%‘?t&é A5 S5 AT ORI TRy e el

G‘hbamc calcium

phosphate. After melting and granulation of the mass, the 1es,ultmg mass is either cooled

down, screened and processed into tablets together with further excipients or, spheronized

into pellets, which can be coated in addition, and filled into capsules

Example No Pramipexole [%] Lactose Stearyl aleohol | carnauba wax
[%] {%]
14 0.9 74.1 15 10
14a 14 58.6 15 25
14b 0.9 79.1 15 5
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13b 26830 13c 15940 13d17821 12¢ 18316 1541 Example 14
Extended release pellets prepared by hot melt granulation/melt
pelletization In this process agglomeration of active ingredient with
excipients is promoted by the 5 addition of low melting point, lipophilic
binders, such as waxes, fats, fatty acigs, fatty acid alcohols, and more
water soluble polymers, such as poloxamers or polyethylene glycols. The
binder is usually added to the otheitsimponents as a powder. The binder
is liquefied by heat generated either by friction during the mixing phase or
by a heating jacket. Excipients suitable are e.g. lactose, microcrystalline
cellulose, and dibasic calcium 10 phosphate. After melting and granulation
of the mABS*thadrdsigints Rrales GeranmBne ob ki vadhFcdierb stledcdrisrm

privasesseddntedaplats Jegether with fumhel.ax¢iRIROIS 0 SPbeoRiZedcase-
intg pellets, which can be coated in addition, and filled into capsules

mpd NI EX KB Bl amipexole {%] Lactose Stearyl alcohol carnauba wax [%]
[%] 140.974.11510 14a1.458.61525 14b0.979.1155 1542
Claims Thogrextieddeldassi@alet péhimomprisintg dre active iirgeddieris

SR SHB AR PRARIRESRIR APY dheaPhatmacaricalAReeMaRIE SR, which is
thereof, and at least one release- 5 modifying excipient.

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

3. The extended release pellet of claim 1, comprising a core and a coating,

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

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

incorporated in the core.

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

polyvinylacetate, polyacrylates, polymethacrylates, ané ammonio methacrylate copolymer.

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

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

copolymers iype A and B.

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

75 wt.-% of the water-insoluble polymer.
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2. The extended release pellet of claim 1, wherein the active ingredient is
embedded within a matrix formed by the at least one release- modifying
excipient, which is preferably selected from the group of lipids, waxes,

and water-insoluble polymers. 3. The extended release pellet of claim 1,
comprising a core and a coating, 10 wgerein at least one release-

modifying excipient is incorporated in the coating. 4. The extended release
peliet of Hhaim3ndeberdinsthehativieclngrediehtigniteorparatathifdhe cotdaride,
5. The g)ﬁ[ended rel aseth—:'IIet of clairi?uf,ds\évger.ei .the co%atirl% comprise

{1|a5 Sacthgose starch, © 05C anda]ce S PLCA LTty TiC OCJys%a_ll.ine
at least'a firstlayer and a second layer surrounding the first ldyer,

colihierein the first layer comprises 15 the active ingredient, and wherein the

second layer comprises at least one release: modifying excipient,
preferably selected from ethylcellulose, cellulose acetate,

polydinyhe stagadesbigisarginedst FuprEipacABEEnd ammonio
methacrylpie-RoROMPSL; 6. The extended release pellet of claim 5,
wherein the second layer further comprises at least gne water-soluble

excipient, ProBYSHRP U dLEd o KOG STUpYEEnG lFegtipexole or a
hydroxypiepyhnethyloeHutosabrolyivihyipyfrolidone amity podyethyleneet binders
glycol. 7m;qwleuﬁ§tended.re!eaa%3 pellet of claim 5, wherein the second layer

further comprlseeg AN enteric coating polymer, preferably selected from

methacrylic@oid layopoltymeéed typdoAiandaBer2 8x8scChaddxtentiedg eleasended

pellet of QEH&%{)Z{YIE@J%%H}&%ECOM layer comprises from about 10 to
about 85 wt.-% of thé entéric coating polymer and from about 15 to about

75 wit.-%88f thié vstentnyslablespbibinpeygergirineésel e d el dagacr, the
pellet of claim&,whersindhaGare ¢MRHSES & SASCharideSYEBraS:cteristic or

saccharogse, starch, cellulose and a cellulose derivative, preferably
microcryStallif X SEiIGIB5e PE-HSP R Bk HEY TS @ YRS Hitriubdtion

comprising - adcerddpelel.erfgwelling polymer, the resulting pelles having a close
to zero order in vitro release characteristic at acidic pH values up to pH
6.8, an accelerated release above pH 6.8 and a more accelerated release
above pH 7.3.

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

Waxes,

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

microcrystaline cellulose.

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

prepared by drug substance layering onto inert pellet cores .

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

water-insoluble polymer is selected from the group consisting of ethylcellulose, cellulose
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- a first layer being an active ingredient layer comprising prarnipexole or a
pharmaceutically acceptable salt thereof and optionally one or more wet
binders and further excipients; and 10 - a second layer provided on the
first layer, tlr second layer being an extended release coating comprising
(a) at least one water-insoluble polynaer and optionally a pore former, the
resulting pellet having a pH- independent in vitro release characteristic or
acfiia miktuiney bt elpt] od pandentsemtié toicaatinyg poly meanc@pHubhonium
s JIERER O IS NG BOUME SR DEIEL TP R A0SR
{0 Zero order in Vitro release CIaractenstic at acidic p 8all es up 1o pl—ian
eliayBelnl arecalesaree] melelasehabwlislpsd.6.8 and a more accelerated release
above pH 7.3. 20 11. An extended release pellet formulation according to
claim 3 or 10, wherein the inert pellet core cor%gérﬁises polysaccharides,

celltfosedcsbmirssi gatnetiad fetardRtisndreioniages. lamaly extisriadhe pH-
ddiRiease pelel ommiatiopnaccerdingitaelaimSxond Qevherpin the iRt a

pellet core comprises saccharose and/or microgrystalline cellulose
PRI HREN TG Coltioge g AR et PGB St >
prigenabilatiboveising aetiveopéllets containing pramipexole prepared by wet

or melt extrusion or melt granulation instead of pellets 30 prepared by

drug substance layering onto inert pellet cores . 14. An extended release
pell&d-formssitiotedccsrdineetsiclaimu:opl ;onvhisneir tHeimvilewinsaiubie p H-

in g&x&a@ﬁthﬁ lected framihe group.cpnsisting obathyicaliulesgusaliviose.
44 acetafe, h

olyvinylacetate, polyacrylates and derivatives, such as
PR FRESF AN v YR SUHSERItEY absiteisoIphdopreferdblytdMasoafat by
wangthacrylate copolymer, type B, and ethylcellulose, most preferably
ethylcellulose. 5 15. An extended release pellet formulation according to
claim 10, wherein the pH-
17.  An exiended release peliet formulation according to one of the preceding claims

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

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

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

contains a pore- forming component,

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

selected hydroxypropyleeltulose from the Klucel series.

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

further diffusion membrane.
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dependent enteric-coating polymer is an anionic carboxylic acrylic

polymer, preferably a partly methyl esterified methacrylic acid polymer,

soluble above a pH value of 5.5, preferably above a pH value of 7.0. 10

16. An extended release pellet formulation according to claim 10, wherein

the pH- independently water swelling4iolymer is a quarternary ammonium

substituted acrylic polymer, preferably having an ammonium substitution

of adoutababdunaipencedtthy cuieight Ba57. paHcéxtemyédioe leepseding to
aohlish gpulafionarroring 0. ng Qe qreceding claims 10, 15 or 16,

wherein the pH-dependent enteric-coating polymer is present in an

amount of 10 to 85 % by weight of the coating and the pH-independently

(gyvat@rﬁwg{lgqg pely@gidsppesentin an amount of 15 to 75 % by weight of
the coating. 20 18. An extended release pellet formulation according to

one of the preceding claims, wherein the extended release coating
(2accarplingga altetnatireligrernidatidn Wa%ﬁm@ampmmmsmﬁmag

formin nent. 19 A extende rel elle ormul fi rdm
P B b S e e A R TPl
exgip¥pLEonsistihg mﬁﬁy@@mymb@yt@mlm(ﬁg atly dnoseypropythe solution/dispersion

of NRHYIGRIL gﬁ&m%'é/ﬁ’%}%ﬁ{erﬁlbqp%@ﬂo%l yethylen.lyeal. REsiRy %daem

selected hydroxypropylcellulose from the Klucel series. 20. An exten

inrfegge B@l@%?ﬁﬁmhﬁ@ﬁ%ﬁrﬁ&?ﬁﬁ@”&ﬁ%@@ﬂ@iﬁgﬁ&dﬁ’@?ﬁ%éféﬁ%ﬁ%@%ﬂﬁd

mBIRIPExQie anddhaLharmacruticaleaceontabie salisiheraalpirpared
by wet or melt extrusion or melt granulation using excipients achievin

XSRS P SHEB SR MO ORISR AHESABCY Rt

oroamdactivengetbéiaxtented release pellet formulation according to any of
the preceding claims comprising the steps of (1) providing an inert starter
pellet core; 5 (2) applying a solution or dispersion of a first coating

(Zoomppkitigecompersimglispersion of a second coating composition as functional

coating composition onto the active ingredient pellet obtained in step (2), preferably by
spraying the coating solution/dispersion onto the active ingredient peliet wherein the
coating composition comprises a) at least one water- insoluble polymer and optionally a
pore former or b) a mixture of a pH-dependent enteric-coating polymer and a pH-
independently water swelling polymer, and optional excipient(s), and a solvent and

subsequently drying the obtained extended release pellet; and

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

order {o remove agglomerates.

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

of the preceding claims i to 20.

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

capsule, 18 sufficient to provide a daily dose administered at one time.



pramipexole or a pharmaceutically acceptable salt thereof, at least a
binder and optionally excipient(s) onto the inert starter pellet core,
preferably by spraying the solution/dispersion of the coating composition
onto the inert starter pellet core, wherein the active ingredient 10 in form
of pramexipole or a pharmaceutically &gceptable salt thereof is used as
unmilled material, dissolved/dispersed in a solvent together with the
bindér(s)-andoppdlealosxcipiam sy arddegpraysdod tito theddang stairter] o 20 or a
@%ﬂfet S a2 U R S e S
) applying a solution or dispersion of a second coating composition
O%af&msﬂ@ﬁaﬂe%@&iﬁg@@Mﬁééﬁmmbdtmﬁ@%&W@W@@ﬁmf@m|et
obtained in step (2), preferably by spraying the coating
solution/dispersion onto the active ingredient pellet wherein the coating
composition comprises a) at least one water-insoluble polymer and
optionally a pore former or b) a mixture of a pH-dependent enteric-coating
polymer and a pH 20 independently water swelling polymer, and optional
excipient(s), and a solvent and subsequently drying the obtained
extended release pellet; and optionally performing a manual screening
after process step (2) and/or process step (3) in order to remove
agglomerates. 25 22. A capsule containing the extended release pellet
formulations according to one of the preceding claims | to 20. 23. A
capsule according to claim 22, wherein the amount of pramipexole or a
30 pharmaceutically acceptable salt thereof contained in the extended
release pellet formulations according to one of the preceding claims 1 to
20, which are present in the capsule, is sufficient to provide a daily dose
administered at one time. 46 24. Use of a pellet formulation according to
one of the preceding claims 1 to 20 or a capsule according to claim 22 or
23 for preparing a medical composition for the treatment of parkinson
disease and complications or disorders associated therewith



