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conpri si g carbi dopa. [13] UZ Publication No 20060173074 provides a
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3 changes in the way their nedication controls their synptons. These
changes are commonly known as notor fluctuations. Over tinme, synptons
begin to ¢ efore it is tine to take next dose Q
nedication%ﬂiﬁﬁg&éﬁgnge in synptons is called 'mearing-g%Tﬁﬁ%ﬁgba%S
"wearing-of f becones nore noticeable, the amount of tinme for a good
responsegﬁo | evodopa (known as 'on' tinme) shortens and the tine for
poor respense to | evodopa (knpwn as 'off tine) may lengthen. [18] In
the early stage hSE

e, the brain is able to store enough
dopamine. This p § S Yel ease of dopamine in the brain. It
al so provides a onst affz control of synptons. However, as

Par ki nson' s di $®ase¥gets worse, the brain has fewer cells that can

t ake up }l-svodo i i ] :
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synpt ons nay rteergeiivigi pharmadsgiieadly aprepiablexeipienfsme (e. g.
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can vary for each person. Over a number of years, however, some people may see



[35] In another general aspect of the invention there is provided a
met hod of reducing the 'wearing off phenonmena in Parkinson's
patients, i Sl adm nistering to patient in need t f n

ext ended ryﬁ@@%ﬂﬁ%r maceut i cal conpos§t| on conpri sing &ggﬁgé@%ﬁ?ﬁﬁo
ng to about 300ng of |evodopa, 10 ng to about 100 rrg of carbi dopa and

200 to about .1000 of entacapone. or salts thereof tionall th
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of | evodopa, 10 car bl dopa and 200ng ut
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15% of entacapang, of AL d8ASHabBOhel BYOURRARLygL | cast 15% of

carbi dopa is rel‘ease hé® el ‘edse 'S measured in
Appar at ubl8 ( USE: thprarisoitages ofithe giserse ethe V@lftlpﬁ’yletﬁ@iﬁﬁ@ enough deipkmie. Pl

5.5 phosphate t@tmatthe%@eas@ 0P Gopamirfd 1n|tHe BRAL NQlsogenedadla rﬁ’tﬁ@@@ﬂsta‘ﬂt
t he invention g@ 1_n%row E’t%d an e 2nded, r.el ease pharr@16 utlg .
conposi tion fr‘cﬂlﬁ JoBu¥ B’E‘éﬁfioﬁ s gisese Ba SppLSe- B tewer
about 100 ng ofells diat mlﬂ@lpfau;a;tado@@@mg:l stmeammp&ﬁﬁi@tﬁtgldﬁaseNﬁmnmye}aemr
sal ts thereof, 10%%@3“&% l&%apéauttg%stgfsm hihfhe 3n BleT20) lélt‘/fngﬁ‘m}s may

profile such that w thin ent acapone o

60% of | evodop®sp aigr Sb@é%tp%@%%m@a{? Bi wepinggt)-&f @arseeae witha reduged he
rel ease rate |&ﬂm@a@stbmﬂopmnﬁsp@ﬁglaémothcwﬂ%pd@@&niayﬂeadﬁo sidadtiégs (efb
rpm) using 100 eﬁg .5 phosphate buffer at 37C 0.5C. [38] In
anot her genera aspec)t of the invention there is provided a process
for prepdflng ak nesyberngedble & katisbcqygl haresimipemns Wokpesing pioidifstibethe

about 30 ng t orrglaaett. 2O @btol ﬁt\(&ﬁ’dﬁéﬁs erhél g8 ThtHed uAROEd ﬁ@@eﬁ&tsqﬁay oceur.
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i ncl ude one orofitpmewloth thhgafieit Ism:ffmm@o:heapmdsmbld—?mrm@ﬁmmhmbﬂmme im-
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fillers, binders et eners ? a
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the |ike. [40] sﬂfﬁﬁoﬁt@bﬂwb&r@fommetuaé biR@ylena b agkiori) tiemofs, ddeecased manual

i nventions ar edeg{? ut htthtl-:{f%tnlﬂﬁclg S&(;l(l.‘.ﬁpg&ﬂg? bel ow. O her features,

obj ects and advanta I nv 7 ons W “be apparent fromthe
descri pt {44 andltds %ﬁ mged et the W@@il@@f@ﬁffp«ttucgmb@mlmhﬂezeﬂrmveaﬁtentsﬁvxth[m]
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prol onged per i bdodopxicatrderbne aglvemses tbnbiasagperib tyod ipodopa nfacianbgims
control l'ed r elrgg%eq&osm@sﬁe@ Bk Jﬂzﬁﬁ&%eﬂc@%'td&@p&n@ lﬁﬁ:@rd(vle&ﬂgg UAdd; i to

constant pl as | ével s of entacapone to redu t| on
in the 'weari n§vedopp therapydp Sprkpaon sypeane. |@“@B§1etl\?é’85%gﬁ opggHY aypikble
pati ents due tfa:nﬁth]!aﬁ@uaﬁ]im@apd)iaﬁmohﬁuﬁés& daly4ai ZGDhﬂg tableenThy Sedi@nelosing

al so noticed t 0
formulated in ‘?fa[heﬁ\é@g%u% na Plg{r%)%leagetdedr/tlg.'e@gl%gﬁ] i Er{Jl %IQAnQa &?acaf TSweFor
t he conti nuoustr ?@Iﬂéféléhélf, ﬂ%tea@womotmatwwa@p@t cﬁmoé@ﬂ piaspn vl en-

prol onged peri @gap o@f&ﬁdﬂdoﬁsﬁh ERIEe FRERO hibih© B TRMWH BhOBleOTH pidnts

rel ease of ent aca one, | evyod Oﬁ%t E"@ car bi dopa thereby leading to

non-fl uctuati n B3hret ;at'nstW | s of entacapone, |evodopa and
[21] Fmthet it has been observed that it is very inconvenient for the patient to take a

tablet of Sinemet CR and Comtan simultaneously number of times a day, which leads



[ 51] The anmount of entacapone in thesepharnmaceutical conpositions
varies from about 200 to about 1000 ng. The anount of |evodopa in

t hese phar I conpositions varies fromabout 30

300ny. The%ﬂﬂ{;{bﬁ%ﬂ carbi dopa in thes phar maceut i cal %@ﬁ@g@@?%’é
varies fromabout 10 to about 100mg. [52] The extended rel ease

conposition conpri.sing triple conbi | evodo ar hi dopa,
en[rgc apone, \/\htréPPé gt 88“ Tea a"ﬁﬁ‘éSPS‘Fl&? %H%%“méﬁ?%&gg:& el'o&“”@&&% Pidpa
i s in extendedsugedsesaglenfths three[ibBpdiGus taipraseitytagetizn wkmonmndwpbmphobl C
pol yner s Corrprc%aﬁﬁ dH3&nd e 3R Rfleagg) cyc}él:r{%#e Ig‘%ﬁ)ta%lﬁbﬂl%eé)fl ik Lafone and
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t ragacant h gungellyions. kar aya guar gum acacia, gellan gum | ocust bean

gum al kgda] net Bknceathb® 104 n@éd%@ﬁeﬁ@o&pgﬁm@ﬁﬁ&ap@na& riposBiodi laucmn triple

al gi nate, potassi.um.al gi na um,al gi na

el Ut ose, "y SR PERSPRRs RERR PRy BPS By R D dovay
car boxyvi nyl poldymevids 2 moleyaven plreda atlgrofle ispasiehta ovithremtahagony bi devadomy/
copol yner typesfachfonefaitiddp@seatidhdeghRnpht hal ate, cellul ose hydrogen
pht hal ate, cel | ul ose propi gnat e pht hal ate, pol yvi nyl acetate

pht hal at e (PvARHL the dn e phthalate (CAP), cellul ose
acetate ta3inel | hi@ke;f (}@Ai{ﬁectshydﬁdmy@mepﬁielmtphyvﬁcrealalpmm‘fa%mi&mh:@h@bﬁnon

hyd | h |.ul
Sﬁc(r”o}r(éf reopgar%)engflﬁgtghrqrﬁj OS??&? tet t 1086 éﬁﬁﬁ?{@ﬁ%m 01 séi s(fleele(ilf op%%nally
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an?hCOPOFM{Pﬁr S gn'[ iﬁ%ﬂl@f%&?ﬁéi’dl ﬁ@%&'tl(ﬁrﬂﬁ in@dnfyh tREI Y bﬁivﬂied q@hﬁi/ﬂaceutmal com-
met hacrylate and/or e acr a
ot hacr Y1 | ¢ admi R CamatEh AP gopTadeD ety AR o Peliaenpy 6 e
the |ike. Pol ymmmnﬁaywiﬂeouhsladlafmmutﬁ):amy a&BPtably emepights, witer¢ihene tablet of
conposi tion. [ coﬁ%sﬁéﬁ ended Jh & mnpm%fsﬁzg@mtlate%d/&%%f ARBpIIBY
conpri se one or_. nore ar maceut %_£ i C % bl e_exci pi en The

phar maceut i cal wnaae%ﬁﬁaw%nwéta &h E%ﬁ? B Gt aier f‘ése HHrars,
di si nt egr ant s, cdnuthercioAn trarkegkliad @otrsar@ndmirtigered kiethe indval of 3-4 hours,

2010/ 0209R4PCT) RE20G01 033090l 75l S 3R xBTS

nor e of vi done, I C acl I OX propy
cel l ul ose and ?%@nﬁqnléehsemerfaéﬂnwyalb@lm@wgfaﬁmw@e@% t@@lmﬁynw ht

of the conposi theesdf, hHEtteflel ralblse pﬂmhﬂ&'ﬁhcﬂ&yﬁmbﬁﬂm(ﬁﬂplﬁﬂg@(ﬂf about 200 to
m crocrystalli rbe

sulfate, kaoli® P f(idqutgo epltag%gge Or sal&s t(fleleé 1%2{3 nl h@%@ﬂﬁ‘%ﬁéd tﬁae?fl (é?_rﬁon m%/
be used from 1th1®O%D@mynmﬁwimtcepﬁéb@éﬁpﬁist| on. [57] Suitable

di si nt egrat Ny LN xﬁfal Q@%@t cﬂfthe'ih%nﬁbm ﬂfé[é%‘ﬁﬁfvi&ﬁ'a@ﬁ&homﬂln‘%ﬁng
crospovi done, l§ g]d)gm st. coI te and. th%1 t ) D si ntrggrlan

be used from 2% "c%%’é&’igﬁ Biinistesng log mamgpldn heell”

| ubri cant may ttheleof:an extem;:deelczfse phgnasamlgbmmaw1 camprsingtfear atost 200 to
cal ci um st ear afg,; ?do@ﬁf 'o‘%eﬁ{éb oné&%}ﬂmhélte‘%ﬁw& nJaHﬁ‘i?d'i H Red méije’o@%ﬂéﬁaﬁg

vegetable oil, &Eyceryl behenat e and l1 ke. bricant my_ be used
from 0. 1- 5% by"{i&P {P@fmi‘%étl%ﬁﬁ&‘sef’fa%r?m?%]s @b?l@la&n%ta&ieaam‘e AES B
one or nore of psstldneibidits 86 bipeidivard differdhes it ralecindfoe exreitaf absogidn bhen-

|'ike. @idant Bg a%‘]cso%g) edqg?04 t%Big’t{ P %OCW?% %xﬁe&m%&%leﬁ?en&?a%hﬁdng Nom-

[60] Thepharmaceutica
entacapone w tﬁfﬁ’@wélmriiaﬂﬁ%? S&m‘%@wm&@mﬂ@%e@%& fe- ‘bhﬂlyﬁers

m xi ng wigA) ot hef anehs muhslﬁad df Yhedif GRIEbA Rt Qéfd%eﬁ@tlﬁetﬁcﬂibfleducmg the
convertlng |ntp Su rnaceu

Composi t1on ey R0 BB Sy Bl Mt L AR RO T DB i

need thereof, an extended release pharmaceutical composition comprising from about
200 to about 1000mg of entacapone or salts there of in a mammal in need thereof, op-



Magnesi um Stearate 0.9 Talc 0.2-3 Coating Opadry 3.8 [66]
Procedure: [67] Entacapone and mannitol were sifted and co-sifted
through nesh to forma bul k. Hydr oxypropyl nethyl cellul osewas sifted
and added W EHEOBBGVve bulk to forma mxture. A part ofPCHHBHEYPIMS
stearate was sifted and mixed with the®above mixture to forma bul k
The bul k was dry ﬁr anul ated using roller conpactor to formthe sl ues.
The sl ugs wer eti@iadp witpthes ahargasingliyragpniabie exTiecif-anul es were
| ubri cat gx|wi t hin @wBieR kdi@rdd Qspet QT 1 in VRGOS Hekd s prRaledlagnahsl dfatductn@ the
forma blend. The.bl &ﬁ% nas cogﬁlg Qg.seod ,SUSE‘%I‘% syl t abllle Céﬂ%oisl ng. Lo aftl%{nrrfn
tablets. The t A5FEIECTEPEOMSEE SHF TG RNy COPBATInE A g 0
Di ssol uti on dateddferebrposienighreipagrrguacastiqabeorepaaitioh goprifiTatybe abput
[ Table] ] Ti mexdohy %01%?1@0@19;; BFén%ﬁﬁt%eQn' 2218%heke 8fin2 M AnRal88 nfedtfereb© %b-
Table 2 provides the ,tgl ssol ution da%f of p(csqo{)n%osl tion prepared %ie pgr
formul a gi ven HeRa{IBie ciher pRATHEREFHAAETRAPIOT TS r S5 SOt Of e
Type 2 Appar at sasd danjpimsifibh exlebitsusedgnifiemedififede OOinmhte ahd/piesder of absorption
phosphat e buff 1%%[ 8 (8%%&%@ ) ' -
00 2510/ 02096 9@&?‘?‘%3 i o ?a%féts%ﬁ‘ 2054k Hmn?rl;lg(ﬂ:lte FRIGIPL Racabbne
commercially marketed as Comtan® administered at the interval of 3-4 hours.

[29] In another general aspect of the invention there is provided a process for preparing a
pharmaceutical composition comprising from about 200 to about 1000mg of en-
tacapone or salts thereof, wherein the said process comprises of coating or mixing en-
tacapone with one or more pharmaceutically acceptable polymers, optionally with
other pharmaceutical excipients and converting the mixture into suitable dosage form.

[30] In another general aspect of the invention there is provided an extended release phar-
maceutical composition comprising from about 200 to about 1000mg of entacapone or
salts thereof, wherein the said composition exhibits a dissolution profile such that
within 60 minutes at least 15% of entacapone is released, wherein the release rate is
measured in Apparatus 2 (USP, Dissolution, paddle, 75 rpm) using 1000 ml of pH 5.5
phosphate buffer at 37 °C £ 0.5°C.

[31] In another general aspect of the invention there is provided an extended release phar-
maceutical composition comprising from about 200 to about 1000mg of entacapone or
salts thereof, wherein the said composition exhibits a dissolution profile such that
within 4 hrs at least 60% of entacapone is released, wherein the release rate is
measured in Apparatus 2 (USP, Dissolution, paddle, 75 rpm) using 1000 ml of pH 5.5
phosphate buffer at 37 °C + 0.5°C.

[32] In another general aspect of the invention there is provided a pharmaceutical com-
position comprising from about 30 mg to about 300mg of levodopa, 10 mg to about
100 mg of carbidopa and 200mg to about 1000mg of entacapone or salts thereof, op-
tiocnally with other pharmaceutically acceptable excipients.

[33] In another general aspect of the invention there is provided a method of treating
Parkinson's disease in a mammal, comprising administering to a mammal in need
thereof, an extended release pharmaceutical composition comprising from about 30 mg
to about 300mg of levodopa, 10 mg to about 100 mg of carbidopa and 200mg to about
1000mg of entacapone or salts thereof, optionally with other pharmaceutically ac-
ceptable excipients.

[34] In another general aspect of the invention there is provided a method of treating

Parkinson's disease in a mammal, comprising administering to a mammal in need



[ 71] Tabl e-3: Pharmaceutical conposition of the invention [Table 3]
[ Table] ] Ingredients %W w Entacapone 57.1 Lactose 19.3 Hydroxy et hyl

cellul ose 12.4 diroxypropyl nmet hyl cel lul ose 8.6 Water E S. )
Magnesi um H@HRYPEIP 4 Talc 1.1 [72] Procedure: Ent acapShEBIRUEILE

hydr oxy ethyl cellul ose and hydroxypropyl nethyl-cellul ose were
co-sifted and mxed to forma bul k. The bul k was wet granul ated usjng
water to form PeEChrApTIeKed selepse RRAgReaFY SORBPBIQT GoampristE drog 2oyt 30 mg
granul es were ®iabeutr3ethig edlevblupacHl mprsi@at Bilamaoficdrisiticpasad 08§ tegbout

and, 2ded, (9, 1opep TGRSR URLS RORRL EDRINSYy

conposi ti on preplblEdxeipicpsr whsaimsing tabjet of thasaid cappesitiay cxhibjts p pgnificant

(hrs) %drug r@feasednQad arBorlextBit 8f abBorption of entacapone, levodopa and carbidopa as
compared to 2-4 tablets of immediate release entacapone, levodopa and carbidopa for-
mulation commercially marketed as Stalevo®® administered at the interval of 3-4
hours.

[35] In another general aspect of the invention there is provided a method of reducing the
‘wearing off' phenomena in Parkinson's patients, comprising administering to patient in
need thereof, an extended release pharmaceutical composition comprising from about
30 mg to about 300mg of levodopa, 10 mg to about 100 mg of carbidopa and 200mg to
about 1000mg of entacapone or salts thereof, optionally with other pharmaceutically
acceptable excipients.

[36] In another general aspect of the invention there is provided an extended release phar-
maceutical composition comprising from about 30 mg to about 300mg of levodopa, 10
mg to about 100 mg of carbidopa and 200mg to about 1000mg of entacapone or salts
thereof, wherein said composition exhibits a dissolution profile such that within 60
minutes at least 15% of entacapone or at least 15% of levodopa or at least 15% of
carbidopa is released, wherein the release rate is measured in Apparatus 2 (USP, Dis-
solution, paddle, 75 rpm) using 1000 ml of pH 5.5 phosphate buffer at 37 °C + 0.5°C.

[37] In another general aspect of the invention there is provided an extended release phar-
maceutical composition from about 30 mg to about 300mg of levodopa, 10 mg to
about 100 mg of carbidopa and 200mg to about 1000mg of entacapone or salis thereof,
wherein said composition exhibits a dissolution profile such that within 4hrs at least
60% of entacapone or at least 60% of levodopa or at least 60% of carbidopa is
released, wherein the release rate is measured in Apparatus 2 (USP, Dissolution,
paddle, 75 rpm) using 1000 ml of pH 5.5 phosphate buffer at 37 °C £+ 0.5°C.

[38] In another general aspect of the invention there is provided a process for preparing an
extended release pharmaceutical composition from about 30 mg to about 300mg of
levodopa, 10 mg to about 100 mg of carbidopa and 200mg to about 1000mg of en-
tacapone or salts thereof, wherein the said process comprises of coating or mixing one
or more of levodopa, carbidopa and entacapone with one or more pharmaceutically ac-
ceptable polymers, optionally mixing with other pharmaceutically acceptable ex-
cipients and converting into suitable dosage form.

[39] Embodiments of the pharmaceutical composition may include one or more of the
following features. For example, the pharmaceutically acceptable excipients may

include one or more of fillers, binders, lubricants, sweeteners, coloring and flavoring



3 88 4 97 [74] Table 4 provides the dissolution data of conposition
prepared as per forrmula given in table 3. For determ nation of drug
rel ease rate, USP Type 2 Apparatus (rpm 75) was used wherein 1000 nil
of pH 5.5 PHOZPHE&puffer at 37 C 0.5C was used as nedCHAB2PYEP698
Exanple -111 [76] Table-5: Pharmaceutital conposition of the

i nvention WO 2010/ 020969PCT/ |1 B2009/ 053698 12 [Table 5] [Table ]

| ngredi ent s %wenEBngleeapohsntZgrants Mndrteclikest al | i ne cel | ul ose 10.7

Eoltl i donp49R 13. $hé\@ﬁélﬁ~°oiflﬁﬁé &t 1ﬁ@1fel%hfboéi-rﬂenfEQJf@helqllJ?tibﬂsuFl\;e Rt @& etinrge fdte- g
nt acapone, m cr.ocr a e cellul ose an ol lido Wer e co- e
ond mxed to FSFRIH BTk OREREI R Y st ase TATE e B TS ¢ o
form a bul k sejpemnefrym thehdes¢rippiodiahd et bul ks were m xed and

conpr essedusi e ALC UM hidﬂh ‘fn{'é]ft Jablets. [78] Tabl e-6:
Di ssol ution da ' s per exanple Ill. [Table

6] [Tabl E411] Ti Wee jpMemdgrs while working on the entacapone formulation have noticed that when
entacapone is formulated in an extended release form, it allows for the continuous
release of entacapone over a prolonged period. Extended release entacapone com-
position maintains controlled release of entacapone thereby leading to non-fluctuating
constant plasma levels of entacapone. This further leads to reduction in the 'wearing -
off' phenomena, which is observed in Parkinson's patients due to fluctuating plasma
levels.

[42] The inventors have also noticed that when entacapone or levodopa or carbidopa is
formulated in triple combination extended release form, it allows for the continuous
release of entacapone or levodopa or carbidopa over a prolonged period. Extended
release composition maintains controlled release of entacapone, levodopa and
carbidopa thereby leading to non-fluctuating constant plasma levels of entacapone,
levodopa and carbidopa. This further leads to reduction in the 'wearing -off’
phenomena, which is observed in Parkinson's patients due to fluctuating plasma levels.

[43] The term 'extended release' as used herein refers to specific release of drug over a
specified time period, which may extend from about 4hrs to about 24 hrs or more.

[44] Theextended release in the pharmaceutical composition may be achieved by one or
more of coating or embedding in matrix using with hydrophilic or hydrophobic
polymers or by attachment to ion-exchange resins. Further, extended release may be
achieved by osmotic oral release technology also.

[45] One tablet of the composition of the invention is bicequivalent to2-4 tablets of
200mg of immediate release entacapone commercially marketed as Comtan®, when
comumercially available tablets are administered within at the interval of 3-4 hours.

[46] One tablet of the composition of the invention exhibits no significant difference in
rate and/or extent of absorption of entacapone, levodopa and carbidopa as compared to
2-4 tablets of immediate release entacapone, levodopa and carbidopa formulation com-
mercially marketed as Stalevo® administered at the interval of 3-4 hours.

[47] '‘Bioequivalency' is established by a 90% Confidence Interval (CI) of between 0.80
and 1.25 for both C,., and AUC under USFDA regulatory guidelines, or a 90% CI for
AUC of between 0.80 to 1.25 and a 90% CI for C_.. of between 0.70 to 1.43 under the
European EMEA regulatory guidelines.

[48] The term 'confidence interval' as used herein refers to plain meaning known to

ordinary skill in the art. Confidence interval refers to a statistical range with a specified



% drug released 0.5 22 43 2 68 3 82 4 90 [79] Table 6 provides the
di ssolution data of conposition prepared as per fornmula given in
table 5. For determ nation of drug release rate, USP Type 2 Apgaratus

(rpm 75) wa%O eHe®%tPer ei n 1000 nil of £F15 5 phosphat e BGFFE?W ¥53608 C
0.5C was used as nmedium [80] Exanple =1V [81] Tabl e- 7:

Phar maceuti cal conposition of the inventjaon

2010/ 020969PCTI”‘P§§G]€)‘§F]€?38598“PBIaH’F‘FaBFSeWT?I}mEhFdB‘I‘%’] | ngredi ents %W w

| R Layer [4%nt ac@poten Yov&idibel as bel hdRinderonphan dentnSkibvwrowictdingy kil

Magnesi um st eaf fn8h&art. It is a statistical measure of the variance of two random variables that are
observed or measured in the same mean time period. This measure is equal to the
product of the deviations of corresponding values of the two variables from their re-
spective means.

[50] The extended release pharmaceutical composition may include one or more of tablet,
bilayered tablet, trilayered tablet, capsule, powder, disc, caplet, granules, pellets,
granules in capsule, minitablets, minitablets in capsule, pellets in capsule, sachet and
the like.

[51] The amount of entacapone in thesepharmaceutical compositions varies from about
200 to about 1000 mg. The amount of levodopa in these pharmacentical compositions
varies from about 30 to about 300mg. The amount of carbidopa in these pharma-
ceutical compositions varies from about 10 to about 100mg.

[52] The extended release composition comprising triple combination of levodopa,
carbidopa, entacapone, wherein at least one of levodopa, entacapone or carbidopa is in
extended release form.

[53] Suitable hydrophilic or hydrophobic polymers comprise one or more of polyvinyl
acetate, cellulose acetate, cellulose acetate butyrate, cellulose acetate propicnate, ethyl
cellulose, a fatty acid, a fatty acid ester, an alkyl alcohol, a wax, shellac, rosin, zein
(prolamine from com), povidone, kollidon SR, a poly(meth)acrylate, microcrystalline
cellulose or poly(ethylene oxide), polyuronic acid salts, cellulose ethers, xanthan gum,
tragacanth gum, gum karaya, guar gum, acacia, gellan gum locust bean gum, alkali
metal salts of alginic acid or pectic acid, sodium alginate, potassium alginate,
ammonium alginate, hydroxypropyl cellulose, hydroxy ethyl cellulose, hydroxypropyl
methyl cellulose, carboxyvinyl polymers, polymerized gelatin, shellac, methacrylic
acid copolymer type C NF, cellulose butyrate phthalate, cellulose hydrogen phthalate,
cellulose propionate phthalate, polyvinyl acetate phthalate (PVAP), cellulose acetate
phthalate (CAP), cellulose acetate trimellitate (CAT), hydroxypropyl methylcellulose
phthalate, hydroxypropyl methylcellulose acetate, dioxypropyl methylcellulose
succinate, carboxymethyl ethyl cellulose (CMEC), hydroxypropyl methylcellulose
acetate succinate (HPMCAS), and acrylic acid polymers and copolymers like methyl
acrylate, ethyl acrylate, methyl methacrylate and/or ethyl methacrylate with
copolymers of acrylic and methacrylic acid esters (Eudragit NE, Eudragit RL, Eudragit
RS) and the like. Polymer may be used from 0.1- 50% by weight of the composition.

[54] The extended release pharmaceutical composition may comprise one or more phar-
maceutically acceptable excipients. The pharmaceutically acceptable excipients may

include diluents, binders, disintegrants, lubricants, glidants and the like.



0.6 ER Layer Entacapone 46.9 Mannitol 7.0 Hydroxypropyl nethyl

cellul ose 10.2 Magnesium Stearate 0.8 Talc 0.8 [82] Procedure: IR

| aver granules [83] Entacapone and nannitol were co-sifted to forma
bul k. Cr osp¥9R2H88EDovi done and a part of magnesi um st E4TABLONBFIE8
sifted and added to bulk and mixed to forma bul k. The bulk was dry
granul ated using roller conpactor to formthe slugs and the slugs

were si z@i]educgaltamm@mﬁ@myme@e poIPfeaN, Ryfvidereriéaseiy sieatieanid gems ohykox-

added to size yRdpARMGT &MulRS e kX Bndel 84 bERsddav@n 09pARUOoShy weight
[ 85] Entacapon manni tol were co-sifted to forma bul k.

e. and
Hydr oxypr opy| ﬂfeﬁ?\ﬁ?@@éit}oﬂl ose and a part of mmgnesium stearate were
si fted abibladde8uitablddiluenemaly d cedbrmord of, micoby$tidlind badlubiiyevgannitblk calgism

dry granul at edppispinge LIS suCQRPREHAT drly Qtaf @ m&&&e@uggsma% fieenghatgs

were size reduced, The renmmi ning. portion. of magnesi um stearate and
tal c were addetiay §e E?eiléf%élﬁfbgﬁ’g@?é{‘mﬂhégf‘gﬁaorﬁi)%gﬁ’.“- [ 86] Conpression
[87] The[§R | ay8uitshddiiRekayemagbamnd @nore bEstaonpi@saarilbe sboinm, a

o ayer, 21 etk B8l o 5381 80 B, B BRIRPhAL Py o
[ Tabl e 8] [ TabP@{% byTveight(dhihe)compgsitign.r el eased 0.5 23 1 44

[58] Suitable lubricant may be one or more of magnesium stearate, zinc stearate, calcium
stearate, stearic acid, sodium stearyl fumarate, hydrogenated vegetable oil, glyceryl
behenate and the like. Lubricant may be used from 0.1-5% by weight of the com-
position.

[59] Suitable glidant may be one or more of colloidal silicon dioxide, talc orcornstarch
and the like, Glidant may be used from 0.1-5% by weight of the composition.

[60] Thepharmaceutical composition mmay be prepared by mixing entacapone with one or
more pharmaceutically acceptable polymers, mixing with other pharmaceutically ac-
ceptable excipients and converting into suitable dosage form

[61] Thepharmaceutical composition may also be prepared by mixing entacapone,
levodopa and carbidopa with one or more pharmaceutically acceptable polymers,
mixing with other pharmaceutically acceptable excipients and converting into suitable
dosage form.

[62] The invention is further itlustrated by the following examples which are provided
merely to be exemplary of the invention and do not limit the scope of the invention.
Certain modifications and equivalents will be apparent to those skilled in the art and
are intended to be included within the scope of the invention.

[63] Examples: The composition of batches is provided in Table 1 to 23. Following for-
mulations are representatives of the preferred compositions of the invention. The
preparation of example is detailed below.

[64] Example -1

[65] Table-1: Pharmaceutical composition of the invention



2 71 3 84 4 92 [89] Table 8 provides the dissolution data of
conposition prepared as per formula given in table 7. For

determ nation of drug release rate, USP Type 2 Apparatus %r m 75) was
used wher eMP AdHPPOM° of pH 5.5 phosphate buffer at 37 CPC .’g’@"%%?éﬁ%
used as nedium [90] Exanmple -V [91] t4bl e-9: Phar naceuti cal
conposition of the invention [Table 9] [Table] ] Ingredients %W w IR
Layer EntacapddBled¥. 1 Mannitol 9.1 Sodium starch dycolate 4.3

Povi done 2.1 V4uBk]d.s. Magnesium stearate 0.5 ER Layer Entacapone
51.3

Ingredients To w/w
Entacapone 60.1
Mannitol 18.0
Hydroxypropyl methyl cellulose 16.2
Povidone 0.9
Magnesium Stearate 0.9
Tale 0.2-3
Coating

Opadry 3.8

[66] Procedure:

[67] Entacapone and mannitol were sifted and co-sifted through mesh to form a
bulk.Hydroxypropyl methyl cellulosewas sifted and added to the above bulk to form a
mixture. A part of magnesium stearate was sifted and mixed with the above mixture to
form a bulk. The bulk was dry granulated using roller compactor to form the slugs. The
slugs were size reduced to form granules. The granules were lubricated with remaining
portion of magnesium stearate and talc to form a blend. The blend was compressed
using suitable tooling to form tablets. The tablets were coated using Opadry.

[68] Table-2: Dissolution data of composition prepared as per example L
[Table 2]
[Table ]
Time (hrs) % drug released
0.5 28
1 52
2 74
3 88
4 96
[69] Table 2 provides the dissolution data of composition prepared as per formula given

in table 1, For determination of drug release rate, USP Type 2 Apparatus (rpm 75) was
used wherein 1000 ml of pH 5.5 phosphate buffer at 37 °C + (.5°C was used as
medium.

[70] Example -I1



Mannitol 8.0 Povidone 6.0 Water g.s. Magnesium Stearate 0.9 Talc 0.9
WO 2010/ 020969PCT/ 132009/ 053698 15 [ 93] Entacapone, sodi um starch

gl ycol ate and mannitol were co-sifted to forma bul k Povi done was

di ssol ved P #P8399%nd the bul k was wet granul ated wit h Fs&(PHgHEs3698
solution to formgranul es and the gran‘ﬂll es were dried. The granul es
were size reduced. The size reduced granul es were |ubricated with
magnesi ubfldt ear aeRe-3p Brmerutical spmppsiin o she ipeifioEnt acapone and

manni tol were ebkidited to forma bul k. Povidone was dissolved in
wat er and the aHé]was wet granul ated with povi done solution to form
granul es and the granul es were dried. The granules were size reduced.

The si ze reduci,-lrjgq |l es were |ubricated w ,E,magnesi um stearate and
talc. 1961Co lrprgléigf#é [97] The IR | ayer .:1%}1{1 R | ayer granules were

conpressed to |Eafamapandi | ayer tablet. [98] [Fall e-10: Dissolution data

of COITpOSi tio preparea—as—pet cz\aup: e\~ 401 o

[ ol 1 1 XI.
[ 1AUT T 1U] [ TAUT T] 1 LILIILILA >3

(hrs) %drug r/bre@$ed 0.5 36 1 59 2 78 3 8994

Hydroxy ethyl cellulose 12.4
Hydroxypropyl methyl cellulose 8.6
Water g.s.
Magnesium Stearate 1.4
Talc .1

[72] Procedure:Entacapone, lactose, hydroxy ethyl cellulose and hydroxypropyl methyl-
cellulose were co-sifted and mixed to form a bulk. The bulk was wet granulated using
water to form the granules and the granules were dried. The dried granules were size
reduced. Magnesium stearate and talc were sifted and added to the size reduced

granules and were compressedusing suitable tooling to form tablets.

[73] Table-4: Dissolution data of composition prepared as per example IL
[Table 4]
[Table ]
Time (hrs) % drug released
0.5 33
1 58
2 78
3 88
4 97
[74] Table 4 provides the dissolution data of composition prepared as per formula given

in table 3. For determination of drug release rate, USP Type 2 Apparatus (rpm 75) was
used wherein 1000 ml of pH 5.5 phosphate buffer at 37 °C + 0.5°C was used as
medium.

[75] Example -I11

[76] Table-5: Pharmaceutical composition of the invention



96 [99] Table 10 provides the dissolution data of conposition
prepared as per forrmula given in table 9. For determ nation of drug
rel ease rate, USP Tglpe 2 Apparatus (rpm 75) was used wherein 1000 m
of pH 5.5 PHONGROhuffer at 37 C 0.?0 was used as nedFHiFopGee°s
Example VI - [101] Table 11 -Phar macedti cal conposition of the

I nvention WO 2010/020969PCT11B2009/ 053698 16 [ Table 11] [Table I

I ngr edi ent oa Mh2PIR S ayer Entacapone 4.98 Mannitol 25 1.25

Cr ospovi done O[TaBieRovi done K30 0.45 Mannitol SD 200 1. 67 Magnesi um
stearate 0.07 Fale—-b-42Maghesiumstearate0-0B7ERLayer—Entacapone

Ingredients Yo w/w

Entacapone 74.1

Microcrystalline cellulose 10.7

Kollidon SR 13.3

Magnesium Stearate I.1

Tale 0.7

[77] Procedure: Entacapone, microcrystalline cellulose and kollidon SR were co-sifted

and mixed to form a bulk. Magnesium stearate and talc were sifted to form a bulk
separately. The two different bulks were mixed and compressedusing suitable tooling

to form tablets.

[78] Table-6: Dissolution data of composition prepared as per example III.
[Table 6]
[Table ]
Time (hrs) % drug released
0.5 22
1 43
2 68
3 82
4 50
[79] Table 6 provides the dissolution data of composition prepared as per formula given

in table 5. For determination of drug release rate, USP Type 2 Apparatus (rpm 75) was
used wherein 1000 ml of pH 5.5 phosphate buffer at 37 °C % 0.5°C was used as
medium.

[80] Example -IV

[81] Table-7; Pharmaceutical composition of the invention



44.83 Mannitol 25 11.21 Pl asdone 5630 4.48 HPMC K | OOLVP 13. 23

Manni tol 25 3.81 Magnesium stearate 0.45 Mannitol SD 200 10. 09

Magnesi um stearate 1.57 Talc 0.34 Magnesium stearate 0.78 [102]
Procedur e: WRZUNEPIG anul es. [ 103] Ent acapone and NMandiCGTdB20gePB698
co-sifted to forma bul k. Crospovi dond3 Povi done K30, & Mannitol SD
200 were also co-sifted and m xed wi th above bul k This bul k was

| ubri cated by UgPlglmagnesi um stearate. Dry granul ated this bul k and
granul es were Frgg gred. Magnesium stearate & Talc were added to these

prepared grant [104] ER laver Granules: [105] Entacapone and

Manni tol were Cﬁ)gr@ﬂifehgd to forma bulk. Pllsdpae S630, HPMC KI OOLVP
and Mannit ol were—co-stftedand—frxed—wth-above—bttk—Fht-s—btHk—was
| ubri cated by i[lgllﬁgel'nagnem um stearate. Drly granul ated this bul k and
granul es were OT0R3698 17 pr epar ed.
Magnesi um st eara & , prepared granul es.
[ 106] Corrpressr_rv%mtdﬂlO?] The IR Iayer and ERol ayer granul es were
conpressed to fermabiayrertablet—[108TFable 12 Brsselution
data of conposiCréspnvigerepar ed as per Exarrpl[é&/l [ Tabl e 12]
Povidone 2.2
Magnesium stearate 0.6
ER Layer
Entacapone 46.9
Mannitol 7.0
Hydroxypropyl methyl cellulose 10.2
Magnesium Stearate 0.8
Tale 0.8
[82] Procedure: IR layer granules
[83] Entacapone and mannitol were co-sifted to form a bulk. Crospovidone, povidone and

a part of magnesium stearate were sifted and added to bulk and mixed to form a bulk.
The bulk was dry granulated using roller compactor to form the slugs and the slugs
were size reduced. The remaining portion of magnesium stearate to be added to size
reduced granules and mixed.

[84] ER layer granules

[85] Entacapone and mannitol were co-sifted to form a bulk. Hydroxypropyl methyl-
cellulose and a part of magnesium stearate were sifted and added to bulk and mixed to
form a bulk. The above bulk was dry granulated using roller compactor to form the
slugs and the slugs were size reduced. The remaining portion of magnesium stearate
and talc were added to size reduced granuies and mixed.

[86] Compression

[871 The IR layer and ER layer granules were compressed to form a bilayer tablet,

[88] Table-8: Dissolution data of composition prepared as per example I'V,



[ Table] ] Tinme (hrs) %drug released 0 0 0.5 27 1 34 2 45 3 57 4 72 5
91 6 93 [109] Table 12 provides the dissolution data of conposition
pr epar ed awer formula given in table 11. For determ nation of drug
rel ease rat¥02018f209%ne 2 Appar at us (rpm75) was used V\hEFQIWORW%
of pH 5.5 phosphate buffer at 37 C 015C was used as nedium [110]
Table 13 - Bio Data (fed study) [Table 13] [Table] ] PK Pa- rameters
Ratio % (T/R Gebedll. P-val ue Power

[Table ]

Time (hrs) % drug released
0.5 23

1 44

2 71

3 84

4 92

[89] Table 8 provides the dissolution data of composition prepared as per formula given

in table 7. For determination of drug release rate, USP Type 2 Apparatus (rpm 75) was
used wherein 1000 mi of pH 5.5 phosphate buffer at 37 °C + 0.5°C was used as

medium.

190} Example -V

[91] Table-9: Pharmaceutical composition of the invention
[Table 9]
[Table j
Ingredients Tow/w
IR Layer
Entacapone 17.1
Mannitol 9.1
Sodium starch Glycolate 43
Povidone 2.1
Water q.s.
Magnesium stearate 0.5
ER Layer
Entacapone 51.3
Mannitol 8.0
Povidone 6.0
Water g.s.
Magnesium Stearate 0.9
Tale 0.9

[92] Procedure:IR laver granules



(% MSE Intra-CVvV (% Lower Limt Upper Limt 0l1l-lax 91.35
87.83 95.08 0.0010 97.99% 0. 01851 13.58 AUCt 97.15 88.63 106. 48

0. 0011 98.74% 0. 018523 05 13. 67 AUC nf 97.21 88.69
WO 2010/020969 PCT/IB2009/053698

193]

[94]
[95]

[96]
[97]
[98]

1991

[100]
[101]

15

Entacapone, sodium starch glycolate and mannitol were co-sifted to form a bulk.
Povidone was dissolved in water and the bulk was wet granulated with povidone
solution to form granules and the granules were dried. The granules were size reduced.
The size reduced granules were lubricated with magnesium stearate.

ER laver granules

Entacapone and mannitol were co-sifted to form a bulk. Povidone was dissolved in
water and the bulk was wet granulated with povidone solution to form granules and the
granules were dried. The granules were size reduced. The size reduced granules were
lubricated with magnesium stearate and talc,

Compression

The IR layer and ER layer granules were compressed to form a bilayer tablet.

Table-10: Dissolution data of composition prepared as per example V.

{Table 10]

[Table ]

Time (hrs) % drug released
0.5 36

1 59

2 78

3 89

4 96

Table 10 provides the dissolution data of composition prepared as per formula given
in table 9. For determination of drug release rate, USP Type 2 Apparatus (rpm 75) was
used wherein 1000 ml of pH 5.5 phosphate buffer at 37 °C = 0.5°C was used as
medium.

Example VI -

Table 11 -Pharmaceutical composition of the invention




106. 55 0. 0011 98. 74% 0. 01852 13. 67 WD 2010/ 020969PCT/ | B2009/ 053698
18 random zed, single dose, open-|abel, three-treatnent,

t hree-period, three-sequence, crossover conparative bioavailabilit
study in 1B3VO#HMA9qul t, human subjects under fed con@FFW.‘”’"{:’ﬁ%]
Example VI1 - [113] Table 14 - Phar rra&gutical conposition of the

i nvention [ Tabl e 14]1 [ Table] ] Ingredient %W w IR Layer Entacapone
10. 05 Manni t ol [12Bled1E51 Crospovi done 1.21 Povi done K30 0.90 Mannitol SD
200 3. 37 Magnediatm]stearate 0.15 Talc 0. 25

Ingredient Yow/w
IR Layer
Entacapone 4.98
Mannitol 25 1.25
Crospovidone 0.60
Povidone K30 0.45
MannitolSD 200 1.67
Magnesium stearate 0.07
Talc 0.12
Magnesium stearate 0.07
ER Layer
Entacapone 44 83
Mannitol 25 11.21
Plasdone S630 4.48
HPMC K 100LVP 13.23
Mannitol 25 3.81
Magnesium stearate 0.45
MannitolSD 200 10.09
Magnesium stearate 1.57
Tale 0.34
Magnesium stearate 0.78

[102] Procedure: IR Laver Granules:

[103] Entacapone and Mannitol were co-sifted to form a bulk. Crospovidone, Povidone

K30, & Mannitol SD 200 were also co-sifted and mixed with above bulk. This bulk
was lubricated by using magnesium stearate. Dry granulated this bulk and granules
were prepared. Magnesium stearate & Talc were added to these prepared granules.
[104] ER I.aver Granules:
[105] Entacapone and Mannitol were co-sifted to form a bulk. Plasdone 5630, HPMC
K100LVP and Mannitol were co-sifted and mixed with above bulk. This bulk was lu-
bricated by using magnesium stearate. Dry granulated this bulk and granules were




Magnesi um stearate 0.15 ER Layer Entacapone 40.20 Mannitol 25 10.05
Pl asdone 5630 4.02 HPMC K | OOLVP 11.86 Mannitol 25 3.42 Magnesium
stearate 0.40 Mannitol SD 200 9. 05 Magnesium stearate 0.30 Talc 0. 70
Magnesi um YQ@APHPWI® 41 [114] Procedure: IR Layer G anfi(dgB200p/45pe3s8
Ent acapone and Mannitol were co-sifted’to forma bul k. Crospovi done,
Povi done K30, & Mannitol SD 200 were also co-sifted and m xed with
above bul k. Thpispased- RMagassivmisieptata & dalsywais pddpd ia gheessprepared grapese. Dry
granul at erhet hi schmblesamd granules WO 2010/ 020969PCT/ 1B2009/ 053698 19
were pr eP _@d. I}ZEQRH{%;Um %)ngﬁéat_e_& il'al cC were _adddsd fto tgﬁse RL.Epar ed
gr anul es.ﬁ{ 16] &l an yed granules were compresse to form a bilayer tablet,
[108] Table 12 - Dissolution data of composition prepared as per Example V1.

[Table 12]
[Tabie ]
Time (hrs) % drug released
0 0
0.5 27
1 34
2 45
3 57
4 72
5 91
6 93
[109] Table 12 provides the dissolution data of composition prepared as per formula given

in table 11. For determination of drug release rate, USP Type 2 Apparatus (rpm 75)
was used wherein 1000 ml of pH 5.5 phosphate buffer at 37 °C + (.5°C was used as
medium.

[110] Table 13 - Bio Data (fed study)
[Table 13]
[Table ]

PK Pa- |Ratio % (90% C.L |P-Value |Power (MSE Intra-CV
rameters [(T/R) (%) (%)

Lower |Upper
Limit Limit

Cmax |91.35 87.83 95.08 0.0010 |97.99% |0.01851 |[13.58

AUCt 97.15 88.63 106.48 |0.0011 |98.74% (0.018523 [13.67
05

AUCinf |97.21 88.69 106.55 10.0011 |98.74% |0.01852 |13.67

[111] Table 13 provides bio profile of entacapone ER tablets prepared as per example VI
under fed condition versusReference product Comtan® 200 mg. Study design include



[ 117] Entacapone and Mannitol were co-sifted to forma bul k. Plasdone
S630, HPMC KI OOLVP and Mannitol were co-sifted and m xed with above
bul k. This bul k was lubricated by using magnesium stearate. Dry

gr anul at ed WhIRVBIPR and granul es were prepared. MagnesPORBIRUISIPR &
Talc were added to these prepared grarfiles. [118] Conpression [119]
The IR layer and ER | ayer granules were conpressed to forma bil ayer
tabl et. [120] fraganaizads singlpidesss PRATIgPel dhics- tERNHhEs PRI BEEp¥AedCas
per Exanpl e Vldrosshiexlb@pdibtive] biadvlagdbility Ftuae i 1 89mfd, danlg huebe asgedQinder
0.5 31 42 2 5ed% qgmﬁ174 586 6 95 [121] Table 15 provides the

di ssol uti on data 91" ¢orposition prepared as per formula given in
tabl e 14[118br dExamnpler¥diton of drug rel ease rate, USP Type 2

Appar at ug; 1@§7pm Table VRSPRESQECNEN ebRpdRD dHihhvétidoR. 5 phosphat e

buffer at 37C .0 SS%YBS used as nmedium [122] Exanple - VIII [123]
Tabl e- 16. Pharﬂﬁh@ cal conposition of the invention WO

2010/ 020969PCTIT4B2Q09/ 053698 20

Ingredient Jow/w
IR Layer

Entacapone 10.05
Mannitol 25 251
Crospovidone 1.21
Povidone K30 0.90
MannitolSD 200 3.37
Magnesium stearate 0.15
Talc 0.25
Magnesium stearate 0.15
ER Layer

Entacapone 40.20
Mannitol 25 10.05
Plasdone S630 4.02
HPMC K 100LVP 11.86
Mannitol 25 3.42
Magnesium stearate 0.40
MannitolSD 200 9.05
Magnesium stearate 0.30
Talc 0.70
Magnesium stearate 1.41

[114] Procedure: IR Layer Granules:

[115] Entacapone and Mannitol were co-sifted to form a bulk. Crospovidone, Povidone
K30, & Mannitol SD 200 were also co-sifted and mixed with above bulk. This bulk
was lubricated by using magnesium stearate. Dry granulated this bulk and granules



[ Tabl e 16] [Table] ] Ingredients %wAv Ent acapone 34.8 Levodopa 34.8
Car bi dopa 9.4 Starch 2.7 Lactose 6.3 Hydroxypropyl nethyl cellul ose

10. 0 Magnesium stearate 1.0 Talc 1.0 [124]Procedure: Entacapone,
car bi dopa, WREHH8HA starch and | act osg were co-sifted & THBFND98
Hydr oxypropyl nethyl cellul ose was sifted and m xed with bul k. A part

AR R R R
were si zelibgducER.LaVbeGimented:ni ng portion of magnesi um stearate and
bul k. ThetHul k whLEao R REMAET Gem ERASHURSE SRab BSOS RC.
[ 125] Tabl e- 17: KWW SG! and Manndigl gesicocsipdeatl i pilegwye ulksThe pulk was lu-
exanpl e |. [ Tabli®tel Hly usihgRh@hediun k@BafehDsy) gi¥eniDhtsd Mivgdk and granules were
prepared. Magnesium stearate & Talc were added to these prepared granules.

[118] Compression

[119] The IR layer and ER layer granules were compressed to form a bilayer tablet.

[120] Table 15 - Dissolution data of composition prepared as per Example VIL

[Table 15]
[Table ]
Time (hrs) % drug released
0 0
0.5 31
1 42
2 55
3 63
4 74
5 86
6 65
[121] Table 15 provides the dissolution data of composition prepared as per formula given

in table 14, For determination of drug release rate, USP Type 2 Apparatus (rpm 75)
was used wherein 1000 m! of pH 5.5 phosphate buffer at 37 °C + 0.5°C was used as
medium,

[122] Example - VIII

[123] Table-16: Pharmaceutical composition of the invention



Ent acapone Levodopa Carbidopa 0.5 26 33 35 1 48 59 62 2 74 79 79 3 86
92 94 4 93 102 101 [126] Table 17 provides the dissolution data of

conpositio r as per formula given in table 16. _

det er m nat pvocﬁhg&&tq?%g rel ease rate of gnt acapone, USP T gimézoowo:,s@s

Apparatus (rpm 75) was used wherein 1600 n of pH 5.5 phosphat e

buffer at 37C 0O SE%Fas used as nmedium Further, for determ nation of
I

drug rel ease r[é%le evodopa and car bi dopa, USP Type 2 Apparatus
(rpm 75) was udeblewherein 1000 mi of 0.1 N WO

2010/ 020969 PCIH+-B26689-853698—2+HEr—=at—3+€—0-—5Cwas—used—as—edium

Ingredients To wiw

Entacapone 348

Levodopa 34.8

Carbidopa 04

Starch 2.7

Lactose 6.3

Hydroxypropy!l methy! cellulose 10.0

Magnesium stearate 1.0

Talc 1.0

[124] Procedure:Entacapone, carbidopa, levodopa, starch and lactose were co-sifted to

form bulk. Hydroxypropyl methylcellulose was sifted and mixed with bulk. A part of
magnesium stearate was sifted and mixed with bulk. The bulk was dry granulated
using roller compactor to form the slugs and the slugs were size reduced. The
remaining portion of magnesium stearate and talc were sifted and added to the size
reduced granules to form a bulk.The bulk was compressed using suitable punches to
form tablets.

[125] Table-17: Dissolution data of composition prepared as per example I.
[Table 17]
[Table ]
Time (hrs) % Dissolved
Entacapone Levodopa Carbidopa
0.5 26 33 35
1 48 59 62
2 74 79 79
3 86 92 94
4 93 102 101
[126] Table 17 provides the dissolution data of composition prepared as per formula given

in table 16. For determination of drug release rate of entacapone, USP Type 2
Apparatus (rpm 75) was vsed wherein 1000 ml of pH 5.5 phosphate buffer at 37 °C +
0.5°C was used as medium. Further, for determination of drug release rate of levodopa
and carbidopa, USP Type 2 Apparatus (rpm 75) was used wherein 1000 ml of 0.1 N



[ 127] Exanple -1X [128] Tabl e-18: Pharmaceutical conposition of the

i nvention [Table 18] [Table ] Ingredients %W w Entacapone 35.7
Levodopa 3 i dopa 9.6 Mannitol 5.3 Mcrocrystalli | ul «

2.5 Poly v?ﬁi?‘}% 5l i done 8.5 Water 4y S- Magnesi um steg’?gﬁgiof%fg%gl C
1.3 [129] Procedure: Entacapone, car bi (.jziopa, | evodopa, starch and

| act ose were cQ:sifte L, xed to form bul k. Poly vinyl pyrrolidone
was di ssol ved ﬁﬁ?ﬁgegﬁa@gg\“’?ﬁ%fi ge°SB8Put i on. The bul k was

gr anul at e@7lsi ngxdmmiediX sol ution to fromthe granules and the

granul esyigi e dirlgds. T8 HLR0LES 8ioal nedugse. Magnesi um

st ear ate[ancﬁj ta’lfrc wereﬁlgll@t ed gnd()%eﬁ) vc\)nfﬁﬁlt e gs&lgze-reduced

granul es. The bifiakleids conpressed using suitable punches to form
tabl ets. [130][Thatl]e-19: Dissolution data of conposition prepared as

per exanple |l—[Table 19} [Table]l Fine (hrs) % Dissolved

Ingredients Gowlw

Entacapone 35.7

Levodopa 35.7

Carbidopa 0.6

Mannitol 53

Microcrystalline cellulose 2.5

Poly vinyl pyrrolidone 8.5

Water q.5.

Magnesium stearate 1.4

Talc 1.3

[129] Procedure:Entacapone, carbidopa, levodopa, starch and lactose were co-sifted and

mixed to form bulk. Poly vinyl pyrrolidone was dissolved in water to form binder
solution. The bulk was granulated using binder solution to from the granules and the
granules were dried. The granules were size reduced. Magnesium stearate and talc
were sifted and mixed with the size-reduced granules.The bulk was compressed using
suitable punches to form tablets.

[130] Table-19: Dissolution data of composition prepared as per example IL
[Table 19]
[Table ]
Time (hrs) % Dissolved
Entacapone Levodopa Carbidopa
0.5 36 42 41
1 60 62 62
2 78 80 82
3 90 92 92
4 94 99 100
[131] Table 19 provides the dissolution data of composition prepared as per formula given

in table 18. For determination of drug release rate of entacapone, USP Type 2



Ent acapone Levodopa Carbidopa 0.5 36 42 41 1 60 62 62 2 78 80 82 3 90
92 92 4 94 99 100 WD 2010/ 020969PCT/ 1132009/ 053698 22 Apparatus (rpm

75) was us%‘({;i0 9/52%5& 1000 m of pH 5.5 phosphate buffer ?ﬂfmﬁz%ogoss 85C
was used as medium “Further, for detenryination of drug rel'éase rate

of | evodopa and car bi dopa, USP Type 2 Apparatus (rpm 75) was used
wherein 1000

of 0.1 N 1 a 1C 0. S i .
Bl 6 T L 15aptath GodaSt e Bioreh RIpORLr B’ BRosBRA fiter bl 77 +
i nvention | Tabﬁ).é"CQ'@qls l{smém @?dipm. Further, for determination of drug release rate of levodopa
and carbidopa, USP Type 2 Apparatus (rpm 75) was used wherein 1000 ml of 0.1 N
HC1 at 37 °C % 0.5°C was used as medium.

[132] Example -X

[133] Table-20: Pharmaceutical composition of the invention
[Table 20]
[Table ]
Ingredients %o w/w
Entacapone ER Layer
Entacapone 32.4
Lactose 7.7
Hydroxypropyl methyl cellulose 5.7
K100LVP

Hydroxypropyl methyl cellulose E-50 4.4

Magnesium Stearate 0.6 .

Tale 0.6

Carbidopa- Levodopa ER Layer

Levodopa 32.4
Carbidopa 8.7
Microcrystailine Cellulose 29
Hydroxypropyl methyl cellulose 3.6
Magnesium stearate 0.7
Tale 0.2

[134) Procedure: Entacapone ER layer granules
[135] Entacapone, lactose and hydroxypropyl methyl cellulose were co-sifted to form a

bulk. Magnesiuin stearate and talc were sifted and mixed with bulk. The bulk was dry
granulated using roller compactor to form the shugs and the slugs were size reduced.
[136] Levodopa-Carbidopa ER laver granules
[137] Levodopa, carbidopa, microcrystalline cellulose, hydroxypropyl methyl cellulose
were co sifted to form a bulk. Magnesium stearate and talc were sifted and mixed with
the bulk. The bulk was dry granulated using roller compactor to form the slugs and the

slugs were size reduced.

[138] Compression



I ngredients % w w Ent acapone ER Layer Entacapone 32.4 Lactose 7.7
Hydr oxypropyl nethyl cellulose K1 OOLVP 5.7 Hydroxypropyl nethyl

cel | ul ose @%g{y@ﬁhg gnesium Stearate 0.6 Talc 0.6 Car bé’?ﬁﬁ?@ﬁ%ﬂsms

Levodopa E evodopa 32.4 Carbi2 opa 8.7 Mcrocry
Cel I ul ose 2.9 Hydroxypropyl nethyl celTul ose 3.6 Magnesium stearate

0.7 Talc {1%'9? The entacapone ER layer granules and levodopa-carbidopa ER layer granules were
compressed to form a bilayer tablet.
[140] Table-21: Dissolution data of composition prepared as per example III.

[Table 21]
[Table ]
Time (hrs) % Dissolved
Entacapone Levodopa Carbidopa
0.5 25 33 34
1 44 52 54
2 72 83 83
3 85 96 95
4 93 100 102
[141] Table 21 provides the dissolution data of composition prepared as per formula given

in table 20. For determination of drug release rate of entacapone, USP Type 2
Apparatus (rpm 75) was used wherein 1000 ml of pH 5.5 phosphate buffer at 37 °C +
0.5°C was used as medium. Further, for determination of drug release rate of levodopa
and carbidopa, USP Type 2 Apparatus (rpm 75) was used wherein 1000 ml of 0.1 N
HCl at 37 °C £ 0.5°C was used as medium.

[142] Example -X1

[143] Table-22: Pharmaceutical composition of the invention



[ 134] Procedur

| act ose and hydr oxypr opyl

bul k. Magnegi
The bul k m§§6
and the sl ugs
granul es

hydr oxypr opyl

[137

e: Entacapone ER | ayer granu
met hyl cel | ul ose

Blsarate and talc were sif
ry granul ated using rol Ler c
were size reduced. [136] Lev

hgkﬁggﬁopa, car bi dopa, mcro
y

cellul ose were co sif

| es [135] Entacapone,
were co-sifted to forma
ted and n1xedpw%hF%BH$ 608
onpactor to formthe sTugs
odopa- Car bi dopa ER | aver
crystalline cellul ose,

ted to forma bul k.

Magnesi um st eallabé land talc were sifted and nixed with the bulk. The

bul k was dry g ;
the slugs wer ggredieptsquced. [ 138] Conp

2010/ 020969P

granul es and |
forma bilayer
conposi tion pr
(hrs) % Di ssol
52 54 2 72 83

[144]
[145]

[146]
[147]

[148]
[149]

res

ey W

0097 %??,gr 23 [ 139] The

g\}}ﬁgl a-car opa FR | ayer

ent acapone ER [ ayer

ranul es were conpressed to

Eh@blpehe [ 140] Table-21: Dis

anar ac NNy oz ol 1.1} I

sglsuti on dat a of

Tall 2.1.1 [ Tahl a1l 1

o

a o
darcu as pPti CAaQmpr T T

L

Tine
TAMIT U LJ.J TAUT CJ LELELILA *2

b'gﬁocrystéhiﬂa@%lb@fie Levodopa Géihi dopa 0.5 25 33 34 1 44

Lactose 4.3
Povidone 3.0
Hydroxypropyl cellulose 3.8
Water q.s.
Magnesium Stearate 1.0
Tale 0.7
Carbidopa- Levodopa ER Layer

Levodopa 333
Carbidopa 9.0
Lactose 3.0
Povidone 2.9
Water q.s.
Magnesium stearate 1.0
Talc 0.6

Procedure: Entacapone ER layer granules

Entacapone, microcrystalline cellulose and lactose were co sifted. Povidone was

dissolved in water and the bulk was wet granulated with povidone solution to form

granules and the granules were dried. The g
cellulose was sifted and added to the size re
with magnesium stearate and talc.

Levodopa-Carbidopa ER layer granules
Levodopa, carbidopa and lactose were co

ranules were size reduced. Hydroxypropyl
duced granules. The bulk was lubricated

sifted to form a bulk. Povidone was

dissolved in water and the bulk was wet granulated with povidone solution to form

gf;anuleé and the granules were dried. The granules were size reduced. The bulk was

lubricated with magnesium stearate and talc.

Compression

The entacapone ER layer granules and levodopa-carbidopa ER layer granules were



83 3 85 96 95 4 93 100 102 [141] Table 21 provides the dissolution
data of conposition prepared as per formula given in table 20. For
determ nation of drug release rate of entacapone, USP Type 2

Appar at us VPpH78Y%6%has used wherein 1000 ml of pH 5.5 pidLiBRUPA53698
buffer at 37C 0.5C was used as nedium Further, for deternination of
drug rel ease rate of |evodopa and carbi dopa, USP Type 2 Apparatus
(rpm 75) was Ge@aresisd iefoamedoeyitabddt. 0.1 N HCL at 37C 0.5C was used
as medi ynso][ 14 2labkxsphsoudbn datdsf cohbifor BiepMb@hRSe exdmpmlalv.

conposi tion of Hﬁea'nvention WO 2010/ 020969PCT/ 1132009/ 053698 24

[ Tabl e 22] [TéBTéﬁ“% | ngredi ents %wAv Entacapone ER Layer Entacapone
33.3 Mcrocryéfali¢] ne cellul ose 4.0 Lactose 4.3 Povidone 3.0

Hydr oxypr opyl cettutose

Time (hrs) % Dissolved
Entacapone Levodopa Carbidopa
0.5 35 32 30
1 51 52 52
2 7 80 81
3 93 89 92
4 96 97 99
[151] Table 23 provides the dissolution data of composition prepared as per formula given

in table 22. For determination of drug release rate of entacapone, USP Type 2
Apparatos (rpm 75) was used wherein 1000 ml of pH 5.5 phosphate buffer at 37 °C +
0.5°C was used as medium. Further, for determination of drug release rate of levodopa
and carbidopa, USP Type 2 Apparatus (rpm 75) was used wherein 1000 ml of 0.1 N
HCI at 37 °C £ 0.5°C was used as medium.



3.8 Water g.s. Magnesium Stearate 1.0 Talc 0.7 Carbi dopa- Levodopa ER
Layer Levodopa 33.3 Carbidopa 9.0 Lactose 3.0 Povidone 2.9 Water

g.s. Magnesium stearate 1.0 Talc 0.6 [144] Procedure: Entacapone ER
| ayer granul es [145] Entacapone, mcrocrystalline cellul ose and

| act ose were co sifted.Povi done was di 380l ved in water and the bul k
was wet granul ated with povidone solution to formgranul es and the
granul es were dried. The granules were size reduced. Hydroxypropyl
cellul ose was sifted and added to th&*8MB& reduced granul es. The bul k
was | ubricated with magnesi um stearate and tal c. [ 146]
Levodopa- Car bi dopa ER | aver granules [147] Levodopa, carbidopa and

| act ose wdr eAacxsinfled teléme frhamaacbithk coRosittbanemasingl Seal abedt 200 to about

wat er and th ﬁulk was wet (anulﬁpe w th povi done sqhution to form
granul os. and ORBEST SRAFREIGAT Sl hesepl Sheeotgha SrE SONER Hng polgmesdartiapally
The bul k waswiiHBIHef gL aMMutiBa 1 TBRRS A& fal@t € and talc. [148]
Conpression [149] The entacapone ER | ayer granul es and

| evodopa- car bi dopa ER | ayer granules were WO
2010/ 020969PH]/ Efﬂ’a%’%gge%ldga??’c%%%osiﬁon of claim 1, wherein the composition comprises one or

more of tablet, bilayered tablet, trilayered tablet, capsule, powder, disc, caplet, granules,

pellets, granules in capsule, minitablets, minitablets in capsule, pellets in capsule, sachet.

3. The pharmaceutical composition of claim 1, wherein one tablet of said composition
exhibits no significant difference in rate and/or extent of absorption of entacapone as
compared to 2 tablets of 200mg immediate release entacapone administered at the

interval of 3-4hours.

4. Use of pharmaceutical composition of claim 1, for treating Parkinson's disease in a

mammal, comprising administering the said composition to a mamimal in need thereof.

5. Use of pharmaceutical composition of claim 4, wherein one tablet of the said composition
exhibits no significant difference in rate and/or extent of absorption of entacapone as
compared to 2-4 tablets of 200mg of immediate release administered at the interval of 3-4

hours.

6. Use of pharmaceutical composition of claim 1, for reducing the 'wearing off phenomena
in Parkinson's patients, comprising administering the said composition to patient in need

thereof.

7. Use of pharmaceutical composition of claim 6, wherein one tablet of the said composition
exhibits no significant difference in rate and/or extent of absorption of entacapone as
compared to 2-4 tablets of 200mg of immediate release entacapone administered at the

interval of 3-4 hours.



25 conpressed to forma bilayer tablet. [150] Tabl e-23: Dissol ution
data of conposition prepared as per exanple |V. [Table 23] [Table] ]
Time (hrs) % Di ssol ved Ent acapone Levodopa Carbi dopa 0.5 35 32 30
1 5152522 77 80 81 3 93 89 92 4 96

10.

11.

12.

13.

14.

27

The pharmaceutical composition of claim 1, wherein the said composition exhibits a
dissolution profile such that within 60 minutes at least 15% of entacapone is released,
wherein the release rate is measured in Apparatus 2 (USP, Dissolution, paddle, 75 rpm)

using 1000 ml of pH 5.5 phosphate buffer at 37 °C + 0.5°C.

The pharmaceutical composition of claim 1, wherein the said composition exhibits a
dissolution profile such that within 4 hrs at least 60% of entacapone is released, wherein
the release rate is measured in Apparatus 2 (USP, Dissolution, paddle, 75 rpm) using
1000 ml of pH 5.5 phosphate buffer at 37 °C + 0.5°C.

The pharmaceutical composition of claim I, further comprising from about 30 mg to

about 300mg of levodopa and 10 mg to about 100 mg of carbidopa or salts thereof.

Use of pharmaceutical composition claim 10, for treating Parkinson's disease in a

mammal, comprising administering the said composition to a mammal in need thereof.

Use of pharmaceutical composition of claim 11, wherein one tablet of the said
composition exhibits no significant difference in rate and/or extent of absorption of
entacapone, levodopa and carbidopa as compared to 2-4 tablets of immediate release
entacapone, levodopa and carbidopa formulation administered at the interval of 3-4

hours.

Use of pharmaceutical composition of claim 10, for reducing the 'wearing off phenomena
in Parkinson's patients, comprising administering the said composition to a patient in

need thereof.

The pharmaceutical composition of claim 10, wherein said composition exhibits a
dissolution profile such that within 60 minutes at least 15% of entacapone or at least 15%

of levodopa or at least 15% of carbidopa is released, wherein the release rate is measured



97 99 [151] Table 23 provides the dissolution data of conposition
prepared as per fornula given in table 22. For determnation of drug
rel ease rate of entacapone, USP Type 2 Apparatus (rpm 75) was used
wherein 1000 mM of pH 5.5 phosphate byffer at 37C 0.5C was used as
medium Further, for determ nation of “drug rel ease rate of |evodopa
and carbi dopa, USP Type 2 Apparatus (rpm 75) was used wherein 1000 ni
of 0.1 N HC

ext ended reﬁ%agE%%ﬁg%éyégﬁxgﬁ‘H%ﬁﬁﬁggF??gn COH%$$5§%§ rgéﬁéﬁgg?o%%ﬁe
to about 10Qﬂﬂ§rn87éﬁﬁa¢§hbne or salts thereof, one or nore rate
controlling polyners, optionally wth other pharnaceutically
accept abl e excipients. 2. The pharmaceutical conposition of claim1l,
wher ei n t e 1GRNAGSHEdARcS UBRHoSESn WTeclefn m@r 8yiRfeif ARl tomPiihe ERfbits a
tablet, trilayered tablet, capsule, powde di sc, caplet, granules,

pel l ets, graisplagon nlqﬁémuﬂhethatrfmm Se4tsleasrri6ﬂ?’ot oftyinggeapdng CEa‘i@é‘tﬂS‘éﬁ(J% of
pellets in

Clai m 1, whonarop oo RERoos ot cal o RIELABEEY R, ERIRBR L8 Blasured in
significant qupﬁfaarse:nQﬁSPﬁDrsadsIetuanqjaddleeRi emh) afingld®00 pili @npidf5.5 phosphate
entacapone &ddsgt? tabl ets of 200ng i medi ate rel ease
entacapone the interval of 3-4hours. 4. Use of
pharnaceutlcal conp05|t|on of claiml1, for treating Parkinson's

di sease in a mammal, conprising adnlnlsterlng the said conposition to
a mamel 16 Aewdesster pisparimg angdensed pHeasrmbamaceicalesmposition drenpibout 30
claim4, wh L
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to patient in need thereof har maceuti cal conposition of
claimé, \m@P@mblﬁ%cwmsand@n‘f%@%@woﬁué@ﬂ#ﬁ6@sag¢ &namexhi bits no
significant difference in rate and/or extent of absorption of

ent acapone as conpared to 2-4 tablets of 200ng of imedi ate rel ease
ent acapone adm nistered at the interval of 3-4 hours. 27 8. The
pharmaceutical conposition of claiml1l, wherein the said conposition
exhibits a dissolution profile such that within 60 m nutes at | east
15% of entacapone is released, wherein the release rate i s neasured
in Apparatus 2 (USP, Dissolution, paddle, 75 rpn) using 1000 m of pH
5.5 phosphate buffer at 37 C + 0.5C. 9. The phan-naceuti cal
conposition of claim1, wherein the said conposition exhibits a

di ssolution profile such that within 4 lu-s at | east 60% of
entacapone i s released, wherein the release rate is neasured in
Apparatus 2 (USP, Dissolution, paddle, 75 rpm using 1000 m of pH
5.5 phosphate buffer at 37 C + 0.5C. 10. The pharnaceuti cal
conposition of claim1l, further conprising fromabout 30 ng to about
300ny of | evodopa and 10 ng to about 100 ng of carbidopa or salts
thereof 11. Use of pharmaceutical conmposition claim 10, for treating
Par ki nson's di sease in a manmal, conprising adm nistering the said
conposition to a mammal in need thereof. 12. Use of pharnaceuti cal
conposition of claim1l, wherein one tablet of the said conposition
exhibits no significant difference in rate and/or extent of
absorption of entacapone, |evodopa and carbi dopa as conpared to 2-4
tabl ets of inmmedi ate rel ease entacapone, | evodopa and car bi dopa
formul ati on adm ni stered at the interval of 3-4 hours. 13. Use of

phar maceuti cal conposition of claim10, for reducing the 'wearing off
phenonena in Parkinson's patients, conprising adm nistering the said



