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WD 2009/ 085306 PCT/ US2008/ 014080 CONTROLLED RELEASE
FORMULATI ONS OF LEVODOPA AND USES THEREOF 5
wabeooagisout thi s application various publi catiPEBUS2088/014080
referenced. The disclosures of these publications in
their entireties are hereby incorporated by reference
into this application in order to nore fully descri be
he state of the art to which this invention pertain
CONBRQIQL@)@E&EESE\F@W@QWW OEREVODORA AND USES
THERE@Fes to controlled rel ease pharnmaceuti cal
conpositions of | evodopa (LD), fornmulated wth an

acid and a decarbox i nhi bi tor i el.d anced
Throg g appEiop AN T ORISR ¢ fote e i ESgonESs of these
publchﬁ(')'ﬂél 1ﬂtthé?f‘§ntﬁ'ét?est§§fm&leb ﬁfcof&dl‘:?atééw F& AR YntPthis application in

condi tions such as neurol ogi cal di seases assocl at &F
ordesotthoreefdly dekcabe ithepstiate efl thedwiptanwhieh they miventi BAERHKEREUND

OF THE | NVENTI ON 20 Conbi nati ons of |evodopa (LD) and

a decar boxyl ase inhibitor (typically carbidopa (CD))
FIE]thépqqiE[ﬁﬁégmes di sease (PD) are known in the

9 and are considered by nmany to be

the "gold standard' treatnment for synptons of PD.

Currentl seve forrrulﬁgjgs conf ai ni n

The GBS hARTBHOB It B r 8 %rmaye@val |ogpREsitions of
: r d

evo SOOI PRERAT Wi SRR oAV SR vild gohanced
pharllnm:e‘llbilcaﬂulpham’rmokimanc patibutkss - SFheacli fermplations are useful for the

conce tions of LD with .ni mal " peak-to-tr g
treat PR EP GRS i 3T eHERI P8 o7] S eﬁﬁsmqaﬁ%ﬁ Wg}hé?fﬁ@ dor impaired
dopahfiR@RYelsdur ation-of -effect than the currently

aval | abl e oral dosage forns of CD/LD. Patients

suffering fromPD frequently have periods in which

r ) \ 0 difficult, often resulting

MEM L E 8normal|y | ow | evel s of

dopam ne, a neur ot ransm tter that affects nobility

and control of the skel etal-nuscular system is
Combimationd of leeddopadbiD)) anthe dt:bmrbw@um infiibittee@gpicaityorarbidopa (CD))

PD d f
to tregt PRkgn s diseged BHEDGRE R o1 \IE GLETeRIA GHo ngAeshqpgidered
by mRRF YR HOPSTH Reandird" @ e200H 38 38ptBint/ HF908/ BIAARR), several

formulations containing a combination of LD and CD are commercially available, e.g.,

SINEMET®, STALEVO®, PARCOPA®, and ATAMET®. Nonetheless, a need remains

for an oral LD formulation that provides steadier plasma concentrations of LD with
minimal ‘peak-to-trough’ fluctuations during daily dosing and that yields a longer

duration-of-effect than the currently available oral dosage forms of CD/LD.

Patients suffering from PD frequently have periods in which their mobility becomes
difficult, often resulting in an inability to move. Abnormally low levels of dopamine, a
neurotransmitter that affects mobility and control of the skeletal-muscular system, is
commonly believed to be the cause of these motor symptoms in PD patients. However,

administration of dopamine is not effective to treat Parkinson’s disease because dopamine
1
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does not cross the blood-brain barrier. To resolve
this problem PD patients are adm nistered | evodopa,

wo b@oeizabol i ¢ precursor of dopam ne, but | evoRPKCPES2088/014080
not without its issues either. 5 Wile Ievodopa

crosses t barr er a ) y .
does B BER AR PIGEAMThSatish 119" FsOBce it (EOHERA MR Rifients are
adminﬁs?eré@ﬁz‘vgdgﬁac ﬂ{ebﬂét)ibé'l‘id ﬁréc&xoﬁ $fSFpamiy, |Bﬁf 1ewam>atl§1 fot without
brain. Thus, =~ when LD is adm nistered alone, large
its issrs@gther e requi red because only a small portion is
transported to the brain unchanged. Furthernore, when
| evodopa is adm nistered orally it is rapidly
Whlléel%dféﬁa(}f}@&é%é BloB QRSN Marrid? aﬁdtﬁ FHpRII Qéﬂert"etl $§ U6Pantide, LD
that only a small portion 10 of a given dose is
is problamsipo b¢aadsaoitaragetidecertoliglatiem by dissues othen shamytbe drain. Thus,

its . the decar boxyl at,ion of ri pheral . .
whert Lok G a0 S S5 R Go NG GEEF ARDL&STRG portion is
transpbA&Eto the bEEE AhERNYERSBurtRihbBiel When RS ol¥pd % a'dﬁm'ubt@}éde&ally it

0 extracerebral trssues, admnistration of carbi dopa
is rapidlyrdecanboslpad tadoprerine o pxiraverabual tiskues|se viod oply awnall portion
¢ avallablefortran pori to,the brain., 15 In additi OB.rbid
of agVemdcw if FRPOITY SBchangsd ;g GiTH BHE’BPSptSY%Wof arbidopa
inhibi{s th@Yi@éaer)EWatRﬁit bieﬁérfpheffefl Gy detdpiiahll dols AbB eroR¥ lﬁﬁéobfood brain
synpt ons of ™weari ng f'. PD patients treated wth LD
barrlmay Siteeeit decavbaxyldske unhnbatingoaxstlvmtlyausalunmd m:dxurycerebral tissues,
of - d?se f.ailure sk|n

do e
admiziaier & SHridorn wibelr pom PO cPLERRbgvodopa more
avaﬂﬁ@l’e?@rt?aﬁﬁg&@'td’th%%r&ﬁfe”ed to as the "on-off
p enonenon) is characterized by unpredictable sw ngs
from rmblllty to inmbility. Al though the causes of

In oddiiaF of doe GBSO, 1SRteRl Gy h abs PR o deBpgver time patients

treat&f %Bnﬁﬁtalioe&}ﬁﬁ9§yﬁlﬁﬁ)tms & Qe R ﬁsﬁf?adlb]ﬁﬂ):ﬁﬁﬂﬁ ﬂr@a\(&i §V1th LD
LD. Thus, a void remains in the LD treatnent of

may pdttwehm snotas fhichsavens oclweatterazed oby | enkbfdosendaiture, peak dose
difficult to .con r ent avall abl e

dysk{ognier 614 lPSPoals POV REFLUPERS ooRS Hys T Enidalie cogmonly

referfld! @V‘ésf @Bk ‘en- o‘fi@gih'eﬂ&ﬁé'&d) g5 eASactefiz&l bg uﬁiﬁ%ﬂlc@able swings from
prol onged perio time’in an attenpt” to maintain

mobidiity Ho mum)lpllazsrmAhml@\sthel—loamerqf these usetooffludheions are not
q0 t ed | ease dosage forns are oblematlc in

compiRRl fateF et p T AP RE U, HeP eIy Figgmens that

prodhéet $tbRlyOladifa TRRIs! 4t ¥D30TKlE 2 tRid REniBA i B CHfrdbmbhieof PD

dose taken the day/evening be fore. Once the previous
patiedss& plasma concentration levels remain difficult to control.

Currently available controlled release formulations of CD/LD are meant to allow for a
continuous release of drug over a prolonged period of time in an attempt to maintain tight
LD plasma ranges. However, the use of these controlled release dosage forms are
problematic in that many PD patients wake up in the morning having little or no mobility
due to the wearing off of the dose taken the day/evening before. Once the previous dose

has worn off, such patients are usually unwilling, or even unable, to wait for the extended
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has worn off, such patients are usually unwlling, or
even unable, to wait for the extended 2 WO

wQo@9/0888306 PCT/ US2008/ 014080 period of ti nmePCE{BI0& 04080
for a controlled release dosage formto deliver the

sary ileshe. us n
peridif SEFAR YeappAIEE o1 EPfioNaf retkis, diaed (AT i 3R1akr R ncoessary
plasm#aéveld bFMED. tWRildISiR OfsedT dnMiBdedihR Je%a@@mmulatlon of LD can
formulation of LD require nore frequent dosing and
redugg thisSxait Himeadhaiusth ofren émmicdiate el dang) fgymadation ¢§ LD require more

frequeﬁ? E@?ltgrﬁa pap§5s8W A‘l orb{)gel gctg%tﬁr{%nd Ef)den Ia concentrations.

DU(ﬁb@m@; an GRMRINSHER Qﬁfu§ioﬁﬁhéﬂa?y?\ﬁf)ﬂ)ﬂ6vé& JUGRIE $Othe United States,
onplications and reduced time. The cunulative

dem@aqgr@tqs esigri B cantlynteducpioRter) cempliceatipas iangmeducefnoffditone. The

cum L FErEFieciBn PR IRAT BT ARPE il Pisigh ST she

the BRREManéOoPStaBlel Slaithy €D RoARAHEH MG arff thet dVBRdance of low trough
increasing on' time wthout disabling 10 dysklne3|a

levelgagpeas doibe effeetivedn ecdttcylgofoffa yigie, inps¢agingrion omaa mithout digabling

t he. st anda a
ayskirsigS nB PR 5P M A URiR 1 ESHPRiRoBnE thy pigndard oral
formPeHtiofSt - HORRVEE Sdkh SinAlsidnn theparies bheedRbBsly fidehAvalent to the
DUODOPA( ) , strongly suggest a rationale for 15 the
pmwﬁévelopnent of a LD treatnent that provide constant,
or relatively steady, LD plasnma concentrations to
optim ze relief of PD synptons and to nminimze "off
The tdsORS of Rtusigy Siférﬁﬁiéé afch k8 dReID P ATE %@oﬁ@?@u?éesft @lraflonale for
nor e conveni ent, e., oral, dosage formtha
the demzippmentt ofen Ialamqatrscrrtahatmno‘cfle g@wmm RiD rplatwelms@aby, LD plasma

bl 0o I of LD WhICh . N
conc bt vPiRiee daEea: AT P bpisdes and ' Bigie i tmes and
dyskirieb®s., Ind&sdl, 20n&éaCrefRARRfol 'ariﬁofeocorﬁlement-rh% RirfIS @B8age form that
I nventi on fills this void % providing a novef

will aprove theeatimiaistratien of 4D tooP wadgyaga nagpwing blopd mﬂmma ranges

late h a,decar l.a nhlb nd
of L, el WP Vit deSuC Y SRR RS hmicheoloteed ol
decrdas€d itin%d @@dbﬁ?r plf}ﬁksﬁﬁserﬁoiﬁﬁéﬂiohaﬁll@ﬁﬁlsza[B}Dggfw&in%)\ia novel
prol onged period of tinme. 25 SUMVARY COF THE |

contrphled eeleaseraral &N@rﬂqsggﬁ forovefdle thatcis formamulated wigh aalsearboxylase

ora olid.f n.of. LLevodopa
nmitflofand i 251 BT S P EeRBe i AROUEL Ay sigpsicg plasma
concéttdlioh8af LDSoveeh prd16w, gb@gféﬁoﬂ Of tihiee decar boxyl ase

inhibitor. Also provided by this invention is

SUMMARY OF THE INVENTION

The current invention provides a controlled release oral solid formulation of levodopa
comprising levodopa, a decarboxylase inhibitor, and a carboxylic acid that is not
levodopa nor the decarboxylase inhibitor. Also provided by this invention is
multiparticulate, controlled release oral solid formulations of levodopa comprising: i) a

controlled release component comprising a mixture of levodopa, a decarboxylase
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30 nultiparticulate, controlled rel ease oral solid
formul ati ons of | evodopa conprising: i) a controlled

WO 200ea8B0€conponent conprising a m xture of | evRdDp8a2008014080
decar boxyl ase 3 WD 2009/ 085306 PCT/ US2008/ 014080

I bi.t or and rate control. excj.pi !
inhitiERF A FoiE SEP ol BRFSREE: ta Sro iR a5 ferbpdneBt and i) an
immé&ihR2REeacO @Bﬁfﬂ)@ﬁém CRMYrisfigNd rRixflir tof Rv&dopaeiAd® RRcABOxylase
a decarboxylase inhibitor. 5 The current i nvention
inhitatdi ti onal |y clains a controlled rel ease oral solid
formul ati on of |evodopa providing a relative steady
| evodopa plasnma or serum concentration profile over a
The Eﬁﬁ’éﬁ:{ rlﬁ@é}xtﬂ)%r ddaskidtally | 'c'IHi‘ms tahéoﬁltl%ﬂeg rrélbbézédorﬁle E(ﬂﬁﬁ forRfufdtion of
solid formulation of I evodopa having a |evodopa
levogimagmavidingserelative steady tevadomiplpsnyd o1 s£raorepnésgitnation ajofde over
strtlon irst conc tralon d
= prolpecCeriy b D s oAl sP oral ALY ForEpIaggn of Ebodopa
havif® e feQ’BH@ﬂd Dhshd 66 'ééilun{ QoAdBtrABN ProRiICORGRPH RS HNaOime of
said profile; the second concentration is the m ninmm
admmmmtaanm r@ta Grst coneantrabion;anda) tai seeoncht@rcentnatipns avhdrein, the first
rst concentratjon and earlier than o ua
coneifitions 5, Sath £ bF IO HOMEAHEUOR. S dRinPtatig fsn second
conc@fthiitaelseilR MEmAf CBACRRRIGGN LEAIHRR dtSa %El?eala%r EH&ﬁnsald first
or equal to about fifty percent of "the first
concentratimnt ard |e@nl1er131aﬁumt legual tohebouty eimt hourspfocb}wm@ the time of

nethaods fo and t he.phar naceut, cal
admigyatios: g e e eagbi e Pk g ABTeREF thBercs ! to about
fifty g@&@ﬁt JrhinchitsabbRRatritibrd Patient  suffering from
ki nson' s di sease, redu0|ng off time in a patient

suffering from Parkinson's disease, increasing on

in a patient uffe from,Par ki nson' s di sease .
Furtisy"Thet im0k FEVIES iR ff SRR, nds g i, HRgceutical
formﬁ)ﬁ\'i%hé" 2P 1thé n%e?@iaﬁe ﬁl%@ho@ﬁ her \Pé(ﬁf%mgeﬂmﬂﬁ&u&mﬁ@ MnNg patient

| evel s in a subject suffering froma disease

suffesipgotrpat ddrlanson’sy elieased reducingrpt rtéde diopanpatent eubkesng from

Parkare, r Vlﬁ%i,d by the resentlé?t&ﬂ?énﬁdﬁlgg ent gﬁr{l}msons isease,

reducﬁﬁ@vﬁrﬂa td h‘%h |11|f> &Oﬁﬁlé‘n@ rsﬁﬁisﬁﬁ% Ffoin AFaPMhslsh 'Bfiééﬁéeo Bnd idfiRrwise
plasma profile for |onger than about six hours.
enhancing dopamine levels in a subject suffering from a disease associated with reduced

or impaired dopamine levels are provided by the presently claimed invention.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is a graph showing that IPX066 formulations provide infusion-like plasma

profile for longer than about six hours.

Figure 2 shows a graph illustrating the in vivo plasma concentration profiles for IPX066-
B-05-07 Formulations A, B and C compared to a reference (Sinemet®), as described in

Example 1, infra.
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Figure 2 shows a graph illustrating the in vivo plasm
concentration profiles for |1PX066- 30 B-05-07

wo-o00a083306 ons A, B and C conpared to a refer enk€r/US2008/014080
(Sinenet(r)), as described in Exanple 1, infra. 4 WD
2009/ 085306 PCT/ US2008/ 014080 Figure 3 shows a graph
illustrating the in vivo plasma concentration profiles

Flgur9'3 dhB¥9 @ Graptr Ms@idpoth8wh fivb PRENA, coﬁcerﬁ}aﬁﬁﬂ pFofiles for IPX066-

onpared to a reference (Slnenet(r)), as descCrjbed in
B- OéEﬁhﬁptmulatlonsnﬁi,rIé, D@nmEgmr@pa:;e tooeeferengeSimemet”), as described in
strating the in vivo plasma concentration profiles
Exa‘f‘B Lblﬂ%%%G B-07-01 Formul ations A, B and C conpared
to a reference (Sinenet(r)), as described in Exanple
3, infra. 10 Figure 5 shows a graph illustrating the
Figure 4\shows plgaapheillostmaangt tha i vino plastial escénsratib@y@@8es for IPX066-

| ati ons. 6 is a how the obust . .
807§l TG by Bt Srocmhaed P bieEct Plopgec) s Fseribed in
Exarh d@ﬂé?dons conpared to Sinenet(r) CR 15 DETAILED
SCRI'PTION OF THE | NVENTI ON The present invention
relates to controll ed rel ease pharmaceuti cal

. formyl ati ons ri.si decar boxyl ase inhibito
Figugh 8 SHopa oAyl (ILSGESEE fr o e IFEs PR D GGBp e gor [PX066
fom%l£%ﬁ§es or conditions associated with reduced or

I mpal red dopami ne | evels. The pharmaceuti cal
formul ations of the invention provide steadier, or

nor e cons ant | as oncentratjons I n pat e
Figure §,ji$ ang henswP%&E%dO% §PWF1 aRtFasy Jﬁ%garwrbél&aic%tﬂthe IPX066

. on" time in PD patients. 25
mﬁ%&foﬁf%ws Cfngﬁlégl c and technical terms used in
this application have neani ngs comonly used in the

art unI ess othervvl se seC|f|ed As used in this
T/ DES( DING AN IQN  phrases have the

neanlngs speC|f|ed' 30

The present invention relates to controlled release pharmaceutical formulations
comprising LD, a decarboxylase inhibitor and a carboxylic acid for treating neurological
diseases or conditions associated with reduced or impaired dopamine levels. The
pharmaceutical formulations of the invention provide steadier, or more constant, LD
plasma concentrations in patients, resulting in decreased motor-fluctuations, reduced

“off” time and increased “on” time in PD patients.

DEFINITIONS

All scientific and technical terms used in this application have meanings commonly used in
the art unless otherwise specified. As used in this application, the following words or

phrases have the meanings specified.
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5 WO 2009/ 085306 PCT/ US2008/ 014080 The term "acid"

refers to a chem cal conpound that, when dissolved in
WOR100/085306 ves a solution with a pH | ess than FCT/UR208/014080

"aci d" can be organic It can have a pKa in the range

” d
The 9er1\’}1€n fd reifcﬂ‘g It &ecrlq%%oal §Pgl%§|8{1(§ tl’ra?n ng ?155&(/ Water, gives a

solutdsii With a@HP]eSs 8ahd. HRCGCIF CaR bk drganid fIlt Gaxﬁh‘dv‘é, d;hemme range
acid, acetic acid, ascorbic acid, 5 edetic aci

of e.g e i Examplgs of acits suiteblaifor g myeetmrumcmder bme?éﬁ? got limited to,

v eite o Einif et Bt Bt oG ity acia
edetie MR tfuRfarid defdTPasdAGaMRRsE tdcR) 66 dcst, %rﬁl@ acld)&tearic acid,
present i nvention effective in producrng the desired
palmytigegraldnici asidedrf roixtured thereoft abl et or "pill" conpri ses
a pharmaceutical fornulation pressed into a form The
formcan be in any shape, for exanple, round, oblong,
The tefiaRfddtile ShowitNfleasdAPSHourd of%’iﬁﬁ&mdﬁé@ﬁﬁbb&@ﬁ a@cording to
pharmaceutical formulation in which'the pharnmaceutica
the pigetgnyantigniesieciive iomredusing the desiraddherapevicteffeel. ubl e
contai ner. The container can be in the form of
gelatin or other material. The term "nodified rel ease"
A “tAB1ES Or kAN cahpERs d PRArHABSutREl ForffhldiRheReRed 3h®0a form. The
known as DR) and controlled rel ease (also known as
formern be irseny thage.rfet exverl¢, 3Rynd, pbloingnigiadgulet ersesher shapgsPR)
or extended release (ER)). The term "del ayed rel ease"
(al so known as DR) relates to a pharnaceuti cal
A “dapEiTert AolfPlisePra %M@ﬁﬁca‘l h@tmaetieAsias whith ad iph8rmaceutical
ingredients after a period of delay. 25 The term
formulebon rs:tm@elecr en adeunl' of saft solkblevaentagneCR) Thee¢amtaingrocan be in the
fbnnegarpgceyg' Fr Iatlon or conponent thereof that
CoPEgeRe! H@‘i@ one or nore pharnaceuti cal
agents over a prolonged period of tinme, in this case

over a period of nore than one hour. The term
The termmegdyied relepsed{elso kadwn ak MRdrinelydesdalayed relehssy(glso dmown as

ha t | f '
D) b T B AR BB TSR o s
(PR) &r Yer@AFLRESIER)PCT/ US2008/ 014080 nore
phar maceuti cal agents substantially immedi ately upon

adm nistration and will result

The term “delayed release” (also known as DR) relates to a pharmaceutical formulation

or component that releases the active ingredients after a period of delay.

The term “controlled release” (also known as CR) refers to a pharmaceutical formulation
or component thereof that releases, or delivers, one or more pharmaceutical agents over a

prolonged period of time, in this case over a period of more than one hour.

The term "immediate release" (also known as instant release or IR) refers to a

pharmaceutical formulation or component thereof which releases, or delivers, one or
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in substantially conplete dissolution wthin about one
hour (or less). The terns "rel ease excipient" or "rate

W@ 0v/0883Dé ng exci pi ent” nmay be used 5 interchk@iyEainng/014080
Rel ease excipients or rate controlling excipients

i ncl ude al |, exci pients. .and/ar. pgol yner s, tha ntrol .
morq ity Sl B SR Riau @ iR A BgrPug8R ph® i resul
in su§igntidly dohtiptet6 afSolatibAlwithld Moudohe RhEl(bRlesHN in a

subj ect. Exanples of rel ease excipients or rate

control ling excipients include, but are not limted
t hypronel | ase., . hydr oxypropyl . cell ul gse.. et hyl
The Bl &4 Rhd SBFBIST- efior o*ei Gropling, PEffigle May be used
inter§ing8@NP, Rafeade Sxdipiehts Ur rde doBtBBMG X iHidtte Mcduder all %d@pients
controlling excipients, are used to delay the rel ease

and/gfpcdymers dhateniuel tharelease of @ phamfacevticad agents). k. bR, €P and in

. a subject. anpl.es of. del elease, pal (S . ..
his SR Al Sy, PO RGS ip  1 el o EXRBles I iBRepedpients or rare
contr@deHgo %x&?iéhfsaindﬁﬁielﬂ afult Ydré Cnot PRnHBE S, hiypfdn@dlose, hydroxypropyl
Eudragit(r) L100-55, Eudragit r£)5100 or Eudragit(r)
cellufosgogshyResiijose ped Pinep-2te8picpasidil Detayt tetsase peliymess, 1g at fybset of

Paddl| e. and Basket hod as described in Unite
reteald? SRGGI ARG o R bl M) PSS ey BeiE e rfgase of a
pharmB&iichlOadenfuP AftéhdinistRliBh ot £ sabje@MPBkABPRs Uf dd1Sy release
val ues for a peak (e.g a high point in a line

polymerspinplude abwtaateenat] limftedde.i entersgy@ntymensl and/or meytal methacrylic

potyipsSyen B RURER: Flod-3a sl 008 Bdheai Hoat Rann

pl asma LD val ues rangi ng from 400 ng/ m (peak)
conpared to 200 ng/m (trough) over a four hour .
The {185 parldigmetinds rpssdortbe Padsligind Basket Metimdrasrdeserihed in United

tie. More.t .on sko-trough ratio can be
StatelsF)F{eﬁlg’tlﬁ‘cg{’%eda’iqﬁﬁgoﬁmﬁa% "The term "about" when used

in connection with percentages neans +/-1% The "Mean
Pl asma Concentratjon" of a substance (e.g., LD or CD)
The tgem(ipsak-tetrengh ratief’ gefers tooa comparson efothe aalueatfooa pedk (e.g., a
. . the supstance, {ound in ti.ple plas samples. The . .
high pify FHPRAE RG] RiARe kel St doRe BeRiuPRdR PR ERng oW goint in o
line GAPIDEBE kv EODNSet @mouRCoSEEE! BOEE IO dn iaNine3aptwith plasma LD
| asma sanpl es then dividing the sum by the nunber of

valqul raaging SenpHee ne/mMpeadoconesane J90ma/s? (eeidn 4080a four hour
period et Bl EHE e HUERT AT il Bt b g amyen e

can He€]luitafad ihfagerhgi. m "outer coat™ refers to a covering or
barrier applied to a pharmaceutica

The term "about" when used in connection with percentages means +/-1%.

The “Mean Plasma Concentration” of a substance (e.g., LD or CD) as used herein, refers
to the mean concentration of the substance found in multiple plasma samples. The mean
plasma concentration is obtained by adding the concentrations of the substance found in

the plasma samples then dividing the sum by the number of plasma samples.
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5 fornul ati on or conponent thereof and may be an
enteric coat. Diseases associated with reduced or

WO pqpaiossde dopam ne | evel s incl udes neurol ogi caPCDES2008/014080
novenent di sorders such as restless | eg syndrone,

zhei ner,'.s, di seas tonia,  ,schizophrenia .
The EyfRf oI 8RS TeRre 06 B0 SEBL FRR ST & and includes the
duodebithian@&§Gmgndi sease, 10 Attention-Deficit /
Hyperactivity Di sorder (ADHD), Shy-Drager syndrone and
conditions resulting frombrain injury, including
ar ban noxi.de or nganese i ntoxication. ,The term .
The Afmg 2 Pltt Coat  FefBtso B A0SR R oof RRtrie Anligd fOcp Phatmaceutical
forrnluma@h'bedorﬂﬁ&%ﬁt RrdoP ¥Rl fay beRARGtrR doaNage . a di sease
wi th the pharmaceutical formulation of the invention.
15 Treatnent can decrease the synptons of a disease,
..reduce the severity.of .a disease, alter the, cpurse of .
Diseqies aSsiafd R deitishd of iErpiPE ABPanRe JF el Moy metisgligical or
mov@H&nCHRbErsWistidh faberesti@yr RE Og}rﬁi’dm@,r APNAH®NY disease, dystonia,
di sorders associated wth reduced or inpaired dopam ne

schizophrsnin, PagkimmsOdisgasoNgdorecthitary NDAERNTS@nsm, Sugtington'ardisease,

AvefREEEHAR e ED iR ob APy T Piredt SRR nd conditons
resul6A8 Foe bradinfute, iAAE@MB cadn PhorloRidelsiimddpaheseftoxication.
resulting fornulations yield "tighter,' i.e.

steadi er, LD plasma concentrations. 25 The invention
rovigdes. control | ed rel.ease al .sol.id tornulations of
The R G BRRinEe PR PO RaRD S RaPhURp AR aorRing evels,
mearsNfy Phdr@ge 2dikedseC JOMW ipRardtdcButidal BARUIBHH HfMBR iention.
the invention, the carboxylic acid is neither '
Treatmspd garp dearense shalsisaptoms Wif aglisdaphireducerthe saverigoefon disease, alter

with th ractice of the.inyentjon, the,carboxyli .
the cflteg qfaiscgee BIRRTEan gsHoRlendRios e AoiEHe Ry iishyith the
neurdlBgicilnr FEGRNRAX Wigbserk Nd3bAidted - wilh @R "HC fHpdifAl dopamine
formul ati ons can include a single acid or a mXture o
levelgci ds. 8 WD 2009/ 085306 PCT/ US2008/ 014080 In one
enbodi ment, the carboxylic acid may be a
pol ycarboxylic acid. In another enbodinent, the
COMREOSITIGNSORTHE RYERFI@Ndi car boxyl i ¢ acid. Suitable
exanpl es of carboxylic acids include, but are not
limted to, tartaric acid, adipic acid, succinic acid,
s gBht B e Pl 1o PP G o) B et of

carboxylic acid, in controlling the absorption of LD such that the resulting formulations

yield ‘tighter,’ i.e. steadier, LD plasma concentrations.

The invention provides controlled release oral solid formulations of levodopa comprising
levodopa, a decarboxylase inhibitor, and a carboxylic acid. In one embodiment of the
invention, the carboxylic acid is neither levodopa nor a decarboxylase inhibitor. In
accordance with the practice of the invention, the carboxylic acid may be physically
separated from the levodopa and the decarboxylase inhibitor. The pharmaceutical

formulations can include a single acid or a mixture of acids.
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malic acid, oleic acid, sorbic acid, stearic acid,
palmtic acid and boric acid or m xtures thereof. In
w@2pansizewl ar enbodi ment, the di carboxylic aciBCT/BES208/014080
tartaric acid. A suitable exanple of a decarboxyl ase
i nhibitor includes but is not limted to carbi dopa.
10 In accordance with the practice of the invention,
In ohdenftRdimém! it chyxPite acidafagtbeoh polycapdglic ddi® In another
tabl et or caplet may be single-layered or
embegjment, |th§4ec|aétu>xyhrhea0tdamaét by @la@bexyllqmgﬂdbesalt%% exgmples of
carb&? lceatcuﬁrm E but are nA{ ﬁr%ltlen tf'lﬂarlr%a 0& ?i X‘éhbfl acug SUCCIIIIC acid,

Pactice I'nveénti on, 9he on' nma
citrldwdla | W&lb@élditaeeﬁd)ﬁdim BEOBIC adid) cBti€ ﬁﬁddﬁﬂi@[ﬂc &did, tlh@lc acid,
i nvention, the nulti articul ates are encapsulated In
mahaﬁ@flhekewem@,oﬁqq@ﬁtam lstearie laeidp Ralmite peideanddrasicpeid or mixtures
c suI rticul Al es L sed
thereB 3R Vodichley cmRofinfRily hElebi St o Y APy o
may be in a sprinkle forn1that can be sprinkl ed
directly onto food or liquids for easy 20 ingestion.
A sujtpble axample @f selecarbexylase inkibideon inplydes bitt is aetrimued torrarbidopa.
reduces intrasubject variability in |evodopa
absorption. The intrasubject variability may be

In adedldattatweth te pri@icet emaarifivention] el 2Amafatibh enayeBO@0@Blet or a
concentration divided by the nean | evodopa
caplegorideriablat eroerpds rast e pingledaxsyed ox mltr-bayg@domebket or caplet
ur er nistration to about six hours
mayg??enra?rm?rlr)l?er%logtc?@?{non for a single dose of the
formulation to an individual subject which when
averaged over at |east 12 subjects; is |less than or
AISOequapcqréam;somthoth@opravhee ©bnthe olnlve'éilmveltéas@nenmloaomaﬂ be a
mult@%ﬂﬁl C'fl"ilt Ifo dﬁéﬂ { helrll QI\II%?I}bOS R yofctﬁ irgvlf% rﬁx?l?%_al_xalculates

evo opa Inara

are dndasRitITDodliaiBiHer chit®dindértothel mulk icﬁim 5& hﬁvﬁfé@pﬁllated.
is about 1:4. 9 WO 2009/085306 PCT/US2008/ 014080 The

The guitipasiiqubdics arayakeepisssad 9t # datielr nﬁltam@ﬁelnf the aultiparticulates
Iy V: t| di.c
may bg gn(:} %prﬂ%@?&pa o EB (r)ujde AfFe% l% o noe foe 810 i(iﬁeldg for easy

ugeﬁhﬁ_ratlo of nol es of dlcarboxyllc acid to Ievodopa
is greater than 1:4 and less than 3:2. In another 5
enbodi ment, the ratio of noles of dicarboxylic acid to

In aA %%6%881 n't Sof Qfﬁga%\‘?ernu%[%a elfogmﬁl Hon r?cﬁ?c‘:e% hr?tras]ubj%ct Iva]riability in
he'r a
levodﬁp@aﬁlﬁﬁmﬂolnc TR thtagubject var1ab111ty may be calculated as the standard

deviation of the levodopa concentration divided by the mean levodopa concentration

-determined over the range of about 0.5 hours after administration to about six hours after

administration for a single dose of the formulation to an individual subject which when

averaged over at least 12 subjects; is less than or equal to about 0.40.

The controlled release oral solid formulation of the invention may comprise carbidopa
and levodopa in a ratio of about 1:1 to about 1:10. In one embodiment, the ratio of

carbidopa to levodopa is about 1:4.
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| evodopa is greater than 2:3 and less than 5:4. In a
further enbodinent, the ratio of noles of

wale@ankssgl i c acid to | evodopa i s greater thanPdI/LSENE014080
| ess than 4:3. 10 The controlled rel ease oral solid
formul ati on of the invention may conprise from about
25 ng to about 2000 ngy | evodopa. I n one enbodi nent,

The &diftrolied RALALI 281 SPARbHASRLSP P the iBVeritRnG@ly HBveOA ratio of moles
| evodopa. The controlled rel ease oral solid

of di¢aybomyllgtachtoofvedopaiofivess thand iayin ooapmbedinensrthe badis of moles

15.10 ta about 300. car bj do | n odi t
of ABgetpRUNT A6Gn T SifodbHe i SHESI PEA | rBag S Sty another
embddnBit ad QAo GITMG1ES 88 dRRMISky1O adia t8 Qes_"(ﬂlo?i i grebiefl 2@ 1:2 and
The invention also provides nmultiparticul ate,

less thant4:3! [reget ehathereembadimeot, i the frationelf anples of gficarboxylic acid to

evodo G RRG e e bHREIES 36 an B B aEE e motes
of ditl%i’m{ aneféi t6@éw%§g% g(@ &aRhn CQMRAKII&IsNBarP4:31 Xt ur e of

evodopa, a decar yl ase inhibitor and a rate
controlling excipient; 2) a carboxylic acid conmponent;

The itroiiba Mlpadt oo Gtation o TR BSETiGemRk kPIPisF fromabout
25 m@ho PHRD0TB Mg Rivoddifa. ITRGRRkh®Bdindte, tHe ferhiPatina®@nprises about

I'nhibitor is carbidopa. The nultiparticul ate,
50 toddfitmpbf kedodalacase oral solid fornulation of the 25
i nvention may reduce intrasubject variability in
| evodopa absorption. In accordance with the practice
The &ntiolled ra¥ARLIrANsolidBrRAk6R bF @t MELARTLMAP THAPASE fiERY about
be a distinct conponent (e.g., separate fromthe
10 mgatobaboyt 300 ang darhividpa.nmie dinatrebediinenisef theonpentiont the. cdntrolled

an e di nt, of the inventi , e carboxylic acid
releadd el o TR aomt it 8Pow g Bled PLOGBMoRE 3 LE
fromthe controlled rel ease and i medi ate rel ease

conponents). In yet another enbodi ment, the imediate
The ing¢rémael woprovides multepagticiilae] controlled ralsg 004 /084 3g6rulations of

CT/ US20Q8/ 014080 c en e. separate. fr the . -
levodgiihy o aAPTEF BACe TR FEiseSR 1o Seh REbAGinarlape Mhvention
comprRestih| 4 RARLNY r818RRAESBPEneAt ohfprisieeRt mPRuret BE levodopa, a

controlled rel ease conponent, the imediate release
decarboxylasecinhibitor ante ratachoieglling eacipignt; dyporaebuxydic @acidagsmponent;
d nufactu&e gs di stinct se§$nable be%gs. 5.1n ?n d
an o ARBRYIlST TR FRAARCRY COmPFisigE ? XM pBhAregopa and a
deca&ﬁﬁﬂ@ieyinhm%r.c aDhi embBdinic@t 8ABR. invention, the decarboxylase inhibitor

is carbidopa. The multiparticulate, controlled release oral solid formulation of the

invention may reduce intrasubject variability in levodopa absorption.

In accordance with the practice of the invention, the controlled release component may be
a distinct component (e.g., separate from the carboxylic acid and immediate release
components). In an embodiment of the invention, the carboxylic acid component is a
distinct component (e.g., separate from the controlled release and immediate release

components). In yet another embodiment, the immediate release component is a distinct

10
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carboxylic acid, and i medi ate rel ease conponents) of
the nmultiparticulate, controlled release oral solid
WO 00008306 on are cofornmul ated into a single cop@DOB2WS/014080
10 The nultiparticulate, controlled release oral solid
formul ati on of invent i urth 0 i,se one
compgeblect . S PoR 1 @agr@ﬂ%da?%éw Oﬁylegﬁﬁsrfé’m%onems)-
In s@PALSH REHLRirAE XPHle! fovBdch, AR &snfran@d ¢QR4seOtdrhPshent, the
exci pient. Suitable exanples of carboxylic acids
lmmedleﬂe udeade&onmoaentcﬂndl thericarbdxylec 4cad tampenent iack, eagtimamifactured
di q glc acid, citric acid, benzoic acid,
as ‘ﬁH@PP@”ﬁ@?G calScorbi c acid, edetic acid, fumaric acid,
| actic acid, malic acid, oIeic 15 acid, sorbic acid,
stearic acid, pal mtic acid and boric acid or m xtures
In ant dvebeglixhentlof the inyantiong all af tlendomahoments (ndrhely cthe lbomtydlies release,
dis tartaric.aci Furt her, the_contr lled rel ease

Carbceaﬁlsam japd d&“&ed&}ﬁﬁg‘ﬁ%ﬁ‘h companen(shof fhemy W@ﬁﬁ gontrolled
relea§@blql Wquoﬁﬂfl‘aﬁgn Wetclaf&ﬂﬁllé?éd i'ﬁ‘PJ § si gfetc%?ﬂﬁ%ngﬁ’(l yners.

In a particul ar enbodi nent, I particul ate,
controll ed rel ease oral SO|Id fornulatlon has at

e e koS SAEES SHETRLAGHEE Lo e o
furthgll éJn?ﬁr%@tonE at ﬁﬁyrf] LR rrgi@é]s%%awlo&ghe REdRbAY Bh&ﬁs Q(E]mprlslng a

he i'nventi on e rate control excl p1 e t of
carbcmylllt iap@ dridca k@it epnealhing @ktipeent.e ISeBaslde exampks|df d:arboxyhc acids
be an. enteri.c érrer Oor a. m.xture

incluﬁgﬁ)g‘y %r%gﬁ?gﬂjggﬁﬁﬁéar&ncm rafitpl afl ﬂ%*ccm’qqa%q.fecnrlc ac1d cl)enzow
acid, &f¥eRd 'afﬁnﬁscowi@ el %det?éa&@ NEn®drld &Qd el’é@t'ld:’ L&At n#aﬁtc ﬁaé:ld, oleic

‘neutral hethacryli ¢ polymer. 1n an erbodi ment’ o
acid, morrbit paid, iscaatiataejd, quhhitic] ded and|teaseactd aF rsixturds thereof. In a

formulatjion of th venti.on, the .co tr d rel egs
particifarsmbadiment, thg car e%%@? padds tartadg sfaﬁw Mt arere}tfcovﬂaﬂ T release

carb&3iPa%U chmpBfitdls FBY Bfipfisdh eAHBLI dcfd afk goatg’&)w;}t}l o\p@m more
3006/ 085306 PCTI US2008F014080 TN an enbod, ment. of

enterimupdlympenst ilrca pattieplac embodiniead the et fartonddte, sohirdlled release oral

SOhdc’%ﬁ’BBi‘Pg%’i’!ll B%Isrlégsggwlgn%)g?rtgilgf rel%egsg Contxg( lala%9 rcgrlnggr?ents that

releaSlEGRLRBEWIRSRid Mlﬁbltegf ragat ed wit h one or nore

enteric pol yners. The multiparticulate, controlled
rel ease oral solid fornulatlon provides an enbodlnent
ein ¢ a and | evodo a [ resent in a rat
In acspragis, PALE e GRSGURT Hhe 1GVErano fd T ORFHURE, SEIRisnt of the
multipafticBla®, c6ftrdledARRaloraf YARLRIMUR LIS fnay be an enteric polymer or a

mixture of more than one type of enteric polymer. In one embodiment, the rate

controlling excipient is a neutral methacrylic polymer.
In an embodiment of the multiparticulate, controlled release oral solid formulation of the

invention, the controlled release component further comprises a carboxylic acid. The

carboxylic acid may be a dicarboxylic acid.

11
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The nmultiparticulate, controlled release oral solid
formul ati on of the invention provides 10 an

wepdwodsisent wherein the ratio of noles of car bBXyUBH08/014080
acid to levodopa is less than 4:1. In one enbodi nent,

t he [ ti i cul.ate ontrol d.rel ease or id.
In ar} GpGimenbel thh SMIAPsigAG: Gt cclgiee rpaohg) (panWtign of the
invedtfor, emedeeﬁtr&iedg eRARN cBHx%Bné'nt c@[ﬁgnke%sa than oF: ?evoli@pa and
anof her enbodi ment, the mul tiparticulate, control

decarb@bcgkasembrtmorsodtediwﬁtdxrqmloamomneﬂttasc aolynms o of rml es
of carboxylic acid to | evodopa of greater than 1.2 and
| ess than 4:3. In yet 15 another enbodi nent, the
The H}Hn'i ﬂ?ﬁ{dlét‘é UE Hifolled F0ieh Y Jn%P' sélfd fRfl oA préoid'egi an embodiment
tron has a ratio of noles of carboxylic acid
wherem ¢aeknddpepancbfevgde;m Brpredeanin?a satenof dtess 1tlhwnabbdugl:10n In one
i tignal. epbodi nent, the [tiparticul ate,
embEmefiy ecats oF GaBEO6R Bt SS9 1 brimul o1 on hae. & ratio
of nol es of dicarboxylic acid to | evodopa of greater
than 1:1 and less than 4:3. 20 The nultiparticul ate,
The omibtipaotid¢udate r @ingmiled oelahseswhl sblidoformukation f ghe frhvention provides

an eliggﬁ\e/fﬁ{r}lteigg\g reg)\ét gg%m o) 1r§egbﬁ,gc nEnt Co I S n(?@pa 1mess than 4:1.
n or%naﬁ%cﬂrﬁ_@)gb e BufBakt Rt | Gulrdhi&d rqu‘ﬁte ro?il's%ﬁd ff@ﬁ&ﬁ&%n has a
oral soli

fornul ati on corrprlses about 50 to about
ratio 6 0notlgs of chlﬂ!m&yik[xpacm 26 1dtrelopa lof igpeatdri than dtdeand less than 3:2. In

control|led release oral, solid f ation, of e .
anotheg cahodpenty A Epansiculafi, seRtrRlied TE L?ﬁtﬁ 2 ﬂ‘d“’% @mulatlon has a

ratio %@%leslgf Ewb(;)ﬁ'h@k%ﬁfg toE’lQronga %??R:‘a%mﬁan |:B 238 less than 4:3. In yet

nmbodi nent e multiparti controll ed rel ease
anotlmr &imbedimeht f tlmennlﬂllapaMnulatﬁ‘rpomtscdbdzeleasEgombsoihtbﬁllrmaﬁitmg has a

. 2 85306 PCT/ US2 408
rato g SRR B T P RACAFT HREa OF SEHHET LS 1 eatan 43 In an
addltﬁd’Hai BRboGIRTRE, ItBE nRK SRl &IAtE, cdnﬂ%lléﬂj kdiéhse QH/II sBR4 formulation has

l[iTmted to, Surfactants (ionic and non-ionic),
a ratibiqf opdied mfodlwbmqiltesa,mchmdevddpﬂa opgiehiec thagHi: hmblesSthan 4:3.
accordance with the practice of the invention,
exanples of a rate controlling excipient include, but

The ﬁfuﬁlﬂﬁ?ﬁcdlétén ddrol1ed rQXgeCBlepgo@xBYﬁonﬁﬁiahHh Q)?Qhe invention provides
hypromel | ose, ethyl cellul ose, and prop-2-enoic acid.

an eMbedigndnt a:bhrpnsmgnﬁbm ahowd 3 o B> ab«mtclm thg kvodopa. In one

embayimagt At CRUDHILTAR, SopRaled BIhsE drel S1d SRR pomprises

aboup%YdTﬁfouisHM‘m%Wlé\gidBﬁﬁ) FS30D, Eudragit(r) S100,
Eudragi t(r) 00-55 and/or 10 any m xture or

conbl nati on thereof (Rohm). Eudragit(r) L100-55 is an
eric uﬁ)ol yner : . . . .
The mu tiparticulate,” controlled release oral solid formulation of the invention provides
an embodiment comprising from about 10 mg to about 300 mg carbidopa. In an
embodiment, the multiparticulate, controlled release oral solid formulation comprises 20

mg to about 80 mg of carbidopa.
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whi ch can be used in coated dosage forns to target the
drug release in the upper small intestine where the

w@kbvmessabove 5.5. Eudragit(r) S 100 can be useRCT/US2008/014080
achieve targeted drug release in the | ower snal

he Bl fed oG SRhS or, U S En e, RS Fosfely Bxcipients
includitgs bubwenliiied qansmmctmmbﬁt: efdWdnioalty, hﬁcﬁmﬂml«aﬁclas and
m xture, of the above polyners, to achieve the desired

hydrophili¢ sehielesoncentrati on profiles. The choice of the
pol yners that can be used in the invention includes,
but is not limted to, Eudragit(r), cellul ose acetate

In acebidantivith tROPMELEYOf e ShvinBoR ixArpidseof a AXIEMORIPMcipient
met hy IceIIquse(ghthaIate hydr oxypr opy!

inclugdet h\}tl el noy|limsite @tlva(dmxypmwl peltudoser hym@mediﬂquﬁmllcellulose

se acet succi nate HF, a ot her.
and FRep Ysifie il OB ST drE 4 tare®Prkoin Fe isafarbopol®
(Noviebh toh €50 v¢ ORRHi & (L ﬁ eExﬁiSﬁl'eP beatlay r@l@ﬁgml)\in&’@ Qi¢ludéd neutral
used by those of skill in the art, |nc uding a

methgbrylic inelyzesr sugl Rudtagit] FS30D; Fadragit®s 100aEudiragitti 500§t and/or

any il SR e EIEAEST RO RS WBhR i apgoeeric polymer

whichl Q8RR )coatell RBNzeCrRRE A tdrpdt the @D feleadd inf iR upper small
i nvention provides a control|ed rel ease oral soli

intestine whkeret the pHok abexeotdp&uleagitn $ 160 car ke upsid toraghigve targeted drug

| evo as r ..serum concentrati,on.prof.il e, ich ..
releasS Y iRA0wE SR ullsuRe 1o M SHSE Rt URRIRiSHvE 7 Pl Mhodified
releaS®B6@PbAEH B iR SoriuSR oA GFARRCIANERtRIn &4h bd B&mulated with any,

controlled release oral solid fornmul ati on of | evodopa

and/qregymixfrreh ef theabpye selyaters, é@gthlweethe alpbmcyw mlasw cagicentration

or .examl e, .t.art rlc 009/ 085
pmﬁ%&wﬁ]@fgg’gf Giﬁtﬁﬁ? Y‘Pﬁfs &F‘H ﬁ&‘% N e fen ?%t‘lcf‘tdés’ fut is not
limitédn€ td, n\’ﬁﬁﬁltrégﬁ’ﬂ@ t B&lflbdeStace RS eﬁﬁthﬁhteon pBWuQE BEBiRL tpBthalate,
t he naX|nun1Ievodopa pl asma or serum concentration of

hydrexyprenydf imethyle¢lbnlessc oplithalgisnc dydnoaypronylmasethelacHulose  acetate
m i trati i t at | ater, th
succiFafE B By GRS B R e Pl POk At Bl B, B timr e o

about six hours followng the tine of 5
adm ni stration. The second concentrati on may be
The gh@mae‘tuttchhfprmulaé@uabf the wiyentiorf ¢4rt furthge cempriscoothempxiipients

comp SRR BEL Bk} 0 STRCS b B e .
triethyP BRRM) lﬁbh@({ht (such as talc and magnesium stearate), and disintegrant (such as

croscarmellose sodium and crospovidone), or any combination thereof.

The invention provides a controlled release oral solid formulation of levodopa having or
exhibiting a levodopa plasma or serum concentration profile, which profile comprises a
time of administration, a first concentration and a second concentration. The controlled
release oral solid formulation of levodopa may further comprise at least one carboxylic

acid, for example, tartaric acid.
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profile is a median | evodopa plasma or serum
concentration profile. In another 10 enbodi nent, the

wO eanonigises concentration profile is the nean | erOHURI08/014080
pl asma or serum concentration profile. In a further

enbpdi nent,..the |lLevo a. plasny,,or.serum centrati
In aBRARLE SRtk Biact Y 28 IR iR AR R S AT SRR TET b dlual to
the hRYREARAIN6@IPa Pldsthat b Sefuli 'OnEQMGEDA I Gt itlN pidiilebehe second

15 greater than or equal to fifty percent of the first
concenfrasiontal be the mirmuphegncentipsiontficewring it eriimalategithamgaid first

occur a tine earlier than said first conceptratio
conc\?\ﬁlt{a;hoH g%&o Lﬁarheﬁi Lhélflyormeﬂmle{s% gPo‘fth%lxt ﬁ%rs oﬁ}llowmg hé r}gme of
admidéiifatibs! TR isédbnd! forRedRfiohf ey eRbadAEE Han bie¥QePRa dbout fifty
the third concentration may be greater than or equa
perceng of paid firgeppeantrapnt he first concentration and the
second concentration nay be greater than or equal to
sixty percent of the first 20 concentration. In
In of¢ eRibdaiéht VAft thet ftmBlafich) iR RVoddiA plaMaAtdrOferuthh@ncentration
second concentration may be the m ninum concentration
profil; dura imrrglidre tioweasiopa nilasioa rorasarem semagnirptign grofile.  In another

admnistration and the. secopd tipe. |ln.one
embBBRL Tt Vot Ponesh iR B RRIE.4s B meeR yEVfioen rhgsma, grgserum
concé@Bhiondeoffig/ "L for a 380 ny dose of |evodopa. The
| evodopa plasnma or serum concentration profile my
have a ratio of nean AUC which is nmeasured in units
In aq{lrtﬂeg' %Q&dir&e\g\httﬂg 183532 f lalS?eraogp Qg’uhqnc&g:%ntration profile further
f'ormul atron, ere sarl fass s nmeasured I'n ng, " 1's
compridevaenird todceaiiatiald: The levodsia profiRdnnRiRtthird Béndeatraor Mmay be
30 between 14:1 and 19:1. Additionally, the | evodopa )
greatgr dkapg opreqyal timfbhpeisentapf dhe Sigf consentigtipny g \Faurtger, the third

conc%ﬁ%ﬁnf%a@?%u%ﬁf@ ie%ﬁieb@wgg%g(y gg%s%)&cgﬁﬁtﬁmo;ndq Qithin about
ninethy Glinues QP ShO fiAREST adatineemidmt InenspestiRr @émbalishent, levodopa in the
concentration is nmeasured in units of ng/nL, of

thirdsengaadration may decereatqr tham ar pqupb topstyesesith obthe et gancentration

t ' fil v .

ot GEISEIN SHBRRIAL R Al el Wl BELHES e o
concéitradiog. enbodi nent, the mean AUC is between 5000 and

7000 ng h/nmL for a 380 ng dose of |evodopa. The

| evodopa plasnma or serum concentration profile my
In aJ?:QYd%n@e ' fe r}ﬂ'{mt}clgeoff fh}%sl venfiBRC R A5dLP rY%%hﬁQ%dnsma. be the

nmeasured 1 n urts of ng , L0 the mass o evodopa n
minifnlif concentration occurring between one hour after said time of administration and

the second time. In one embodiment, the first concentration is between 825 and 1505

ng/mL for a 380 mg dose of levodopa.

The levodopa plasma or serum concentration profile may have a ratio of mean AUC
which is measured in units of ng h/mL, to the mass of levodopa in the formulation, where
said mass is measured in mg, is between 11:1 and 25:1. In one embodiment, the ratio is
between 14:1 and 19:1. Additionally, the levodopa plasma or serum concentration profile

may have a ratio of mean AUC which is measured in units of ng h/mL, to said first
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10 formul ation, where said mass is neasured in ng, of
between 3:1 and 5:1. I n one enbodinment, the ratio is
wWheinesssoc: 2 and 7:2. | n anot her enbodi ment, tPET/D&2008014080
is greater than or equal to about 3:1. In one
diment, the | evodopa pl asma _or.ser.umgegoncent ration .
concBBHdh Wikt 14'€ soeRfifhith B BRARel P A DERDERD I Beken 0:2
and §:1r st concentration at a first tine that occurs within
one hour of the tine of admnistration; a second
concentration at a second time, that occurs after said
irst tine: and a thir oncentration at a thiyr
The [dvhddpa plaffFa of Botu obebileaioR Stk g Ra bl
433 058RS0t g B/mIT & 588P Atk Ek8 GFMRVRIbPAN IiBYe MbBAMRInt ! the mean
t he maxi num concentration of |evodopa in the profile;

AUQ igdetwaest5000 aoe A00Ging bmlxtyr abi80anadpse of lavwlepatifty
percent of the 20 second concentration; said third
concentration nay be equal to about fifty percent of

The 18®dop£ GRAMhL BN GRAING adonBéhtration apHiRE mAB TR BBRkio dMehe first
controlled rel ease oral solid formulation has a

concentrasigopahicp| igsmeasvreds oy ynits of agrmbate dhe prass jdfelevodopa in the

substantiall y.,the sane as | gvodopa rul atjon 25
form30Bhe Mk i B Romeatutd W Shont Bl A opg Sg, tn one
embdiBieAd tiR rafY AR SR IE2. SBY AHOHHR RAMDBHINKNt Ofle ratio is greater

profile substantially proportional to said formul ation
than prequiagjtrabot 3dr a dose other than 380 ng. In yet

anot her enbodi ment, the controlled release oral solid

formul ation has a | evodopa 30 plasma or serum
In orRASHIAIh&it] BB 18Fdabpa BlaSe ldr bdtai doneritpdtiod pRéfileRBmprises a time

maxi mum concentration 15 WO 2009/ 085306 o
of adngimistygioo 8y Hnstiogucentyaitioarhat @ fiodt itinge that oheurs ovithém onethpemof the

. a ny.tine between one hour and seven hours after .
time 3hadihisteliBroh KPR repartiing Porcril trag oo visiter sid first
time;S&HdR4 thifd onkentritich atld tHIRY ti@EPAEL BBArs at RAsCRAE hohds @fker said

rel ease oral solid fornulation of |evodopa has a 5
secometiingn Thevasdonhcericaninaticor mee baequalrioche maxironmpgontentration of

onpri.sing.,a first concentratio at firs ime; a
tevo BA 47 BT P T S SRRREREL i ey el B gl Feteeht of the
secod édHcBntdlifvAt s418QhiR@Ybncedirh®din My befdqual tot dbFRE fifty tpdideflt of the
concentration at a third time, that occurs at |east
seconfdeAnchLation. aft er sai d second time; and a maxi mum
concentration. The second concentration may be equa
- to the maxi num concentration of said profile; the
In arddthert erfBdRBAL, dhé @Bntrsl1eR Hddast Ordi0sdlid FyrmRBdtidNhah levodopa

sai d second concentration; the third concentration is
plasnegygnisenus £pmaeptrpere prafile substantially the same as levodopa formulation

C of between

IPX066 in Figure 1 for a 380 mg dose of levodopa, or having a levodopa plasma or serum
concentration profile substantially proportional to said formulation in Figure 1 for a dose

other than 380 mg.

In yet another embodiment, the controlled release oral solid formulation has a levodopa

plasma or serum concentration profile such that the ratio of the maximum concentration
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of the second concentration. Coating of the
Phar maceuti cal Fornul ati on 15 Anot her aspect of the

WO pwensizen rel ates to the nethod of preparati oPCDUS1008014080
enteri c coating of the formul ati ons contai ni ng an

of ot qgPraelibe 3 abi ik etireh GG B8 R’ S I afer
admi‘ih'iét'ﬁtl{)x‘?b?@r%ffofrﬁﬁlﬁtlmhé 188 th4forlqubing 4:1.nt er fer ence. of
e dissolution of the enteric coat, affected by the

presence of the acid in the core. The i nterference

be signifi tl duced b rt tr4l
R R R e e T e R
medf%}i l@\%b?{g pRsRaR st@ndeoncthiBatn P dontRisidd1@ firedédnentration
formul ation so as to increase the pH of the coating.

at a frtsetlmeua sedond icngeentretidm aqzu second tibe, thata¢duys withiscatiopgone hour

e S T WS SR TR LS8 B et s s
aﬁer%ﬁ"l@é&lﬁ: méHnd MNERIh &R cHi@en'tr@M@ﬁ‘t TRA s&oRY 'cgﬁé’en&atlon may be

met hod of enhanci ng dopam ne level's in a subject
equab 6 ther inagimim ewneentwatidn tof caidaprobits; dhe dirsti concenstationds erual to

do am e levels c ni ster
fifty pPReeng e TS0 ] SonoRycachns 1R il kR R I oL iRy percent
of thE &bl *bhtafiod.he 30 i nvention thereby enhanci ng
dopam ne | evels in the subject suffering froma

condition associated with reduced.or inpaired

dopayr ne. | evel s 009/ 085306 PCT/ US2008/ 014080
CO“’W@O@%@MN’HW%\W&9”;9(’8«426‘% met hods for enhancing or

mai nt ai ni ng dopam ne levels in a subject suffering

froma condition associated with reduced or inpaired .
Anothepaspesief|tis/miventiarorgiatésstorthe mrhondi@tpeemam;;lommftth%emerlc coating

ect .an effective amunt pha eutical 5
of 4 R AU B GYATHE FhOUH Fin HHEKCIned KT FAes a slow and
varlamhoé’ﬁﬁ? Relch@VidtesS The bﬂﬂo@%ﬁ:@l ﬁ@tslﬁb'fd?@g }dkhse F4tO A be due to the
condi Ti on associ ated with reduced or inpaired dopam ne

interfegerek of tiEndiasintien of theedntrixi gviah gifigoted rhiyrtbe pessetes ofithe acid in

bj treat the subject suff f
the Q¥R T LSERs L et 05 THN PEARIDotrotved Fi er et aapuralisine the
enteﬂl@g&&ﬁmrs&)ﬁﬁp |c§§t11§g fér exbthptONS dddpiy B8R, q@Hw NH4OH) to

reduced or inpaired dopam ne level s incl ude,
the ¢patingifoimeldtion o A¢ 2hdnereasesthdi pldagfe thedygatmg; aThe neutrahzmg

techr?iglpclt %&81 h ! eme]]?%%@ 3 F E@ﬁ%on]‘, %H%Ié?s ﬁ@y%{solp udlng?gut not limited
to, Ehiag# BRI 0@ 00Naridl PSRgoeNt

METHODS OF THE INVENTION

The invention provides a method of enhancing dopamine levels in a subject suffering
from a condition associated with reduced or impaired dopamine levels comprising
administering to a subject an effective amount of a pharmaceutical formulation of the
invention thereby enhanciﬁg dopamine levels in the subject suffering from a condition

associated with reduced or impaired dopamine levels.
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suffering from Parki nson's di sease conpri si ng
admnistering to the patient an effective 15 anount
wo@hooatys3eé the formul ations of the invention tPEr/E3008014080
providing a plasma concentration of |evodopa effective
to reduce notor fluctuations in the patient. In one
enbodi nent of the invention, the fornulation is
The 8f&hiid:s hBb §ovilesSm¥thdaY Forl Ah&R 6r mahdslninigQitpaine levels in a
provi ded are nethods of reducing off time in a patient
subjest saderingy fromoanconditren kisasietedswith sesused ov ippairsdndppamine levels

admnistering to, t patient an.effective ampunt , of .
com@Fighe  rginsteFighi ARt GREIET 2PnETrH\En eI Aoy begparmaceutical
formB[a@¥h Gif itk BvEA R MeRby HRAMAMGR AR Ie98ls ¥ thel sR¥RIOAF ering

effective to reduce o¥f tine in the patient. Further,
fromtageonditicarastaniatpd pithdeducad phisepairgfl dopemingdevads-" on" tine

in a patient suffering 25 from Parkinson's di sease

conprising adm nistering to the patient an effective
Enha20RigNér Rfaint@dgOdogahifind fvel! iatd oM e&f canh@edt AHERLBGR suffering

thereby providi'ng a plasma or serum concentration of
from| & vonthpen essoeiatadveith geduscd ensmpaired dopamine ddvelspaExamples of a

Al so provided. ar t hods .of, reducing tinme.to .o -~
condflonsEb e B R e o amarir LSRR eyt bl ) s gt mited
to, ARHelB&t s §i9dds€dyddnfd, SERiIFFhkdnTS QR PamkiSRASLII§QABR! | Si ng

adm nistering to the patient an effective anmount of

any of the formulations of the invention thereby

i.di 17 WD. 2009/ 085306 PCT/.US2008/ 014080. ) )
The Bizblion (g’ prtoidetomiethods o0, reareineTBaen T eratiops ja 4 gatient
sufferiBg Ubdin tFA@kihsdies HRe? dohpritthg RBAInRMringDR! Mk PalibMTan effective

"on" and "off' time can be based on neasuring
amownok rany ophlthg doamelatiens of thacinvestiarhéhegaby qraviding a plasma

Par ki nsgn’ s Di segse..Rating, Scal e PDRS). not o, ex
conchEER T 7O b e 1o IR D Gre R Rl ie Gteht. In one
embddIRSRt dFARAITRERHS, ttefdrRlfation & RAminRRredRYsiRBouLRESCalON

change from predose neasure, and the results anal yzed

in the standard manner. For exanple, for the tapping

nu r neasure an abaut 10% chan fromthe average .of
AdaiBERE pESAR, Gl el ol SAGREART s TR 4 PREFT - igrSe from
Parkin@én’ ¥l skhdR e o p¥BingHind RRting 2YahelfhtichER DS fethY e AfoUAESK any of

I n accordance with the practice of the invention, the
the fpimaalationsrofsthe umventine dharelyt promiding a|pdasortoprsesemponsergration of
levocfb cogtt rtol Ited %el ease oral so .i% fornul ati on of

R SHEER HRVFR e &M RS MBS 2Pt s e or serum

concentration profile conprising: a tinme of

adm ni stration; a
Further, the invention provides methods of increasing “on” time in a patient suffering
from Parkinson’s disease comprising administering to the patient an effective amount of
any of the formulations of the invention thereby providing a plasma or serum

concentration of levodopa effective to increase on time in the patient.

Also provided are methods of reducing time to ‘on’ (e.g., accelerating the efficacy of
levodopa) in a patient suffering from Parkinson’s disease comprising administering to the

patient an effective amount of any of the formulations of the invention thereby providing
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15 first concentration, and a second concentration. In
one enbodi nent of the nethod, said first
w@oneesi3n@t i on i s equal to the maxi num concentPEL/US2V0£614080
said profile; said second concentration is the
m ni nrum concentrat.ion qccurring.at a tine later than .
a PIGH Ot TSR SRR Bt groann cerivearo tine B limap fpoin the
pmkﬁpout six hours following the tinme of adm nistration
and wherein the second concentration is greater than
or equal to about 20 fifty percent of said first
concent.ration. Ly .anot he nmbodi ment, the secopd
DetefiBfgh, Pt Pish“01s PH6 CHH R AR BhaBiisPaRs SHTGaRRY pgpmeters
suchRRt heamhif® PAinsehk aDiséak RdtingESAfe (FRIDRB)Y fidt@t i, walking
~and sai'd second tine. In the nethod of the invention,
timet frel/@rotapping mamibsn. oo eadheofnthgsehparameterse diefinitioght ofraowr may be

5 serumconcentration profj.le. Further, .t.h
oased 3 BHEAF TR PO Mg Ry et Frse aRF eddfidhe sipmdand apmer
For SQnfA8tbAtHeQRpRh hihBer MBaURE af BB 1TBH tharigB&rom the average of
concentration profile further conprises a third

the prestose mepsuremants, mhedefine thaitighet ¢f ‘jod” c o walkking fime, gnsabout 15%
changreat r than or equal to fifty percent of said first
BREYESRt T ati on and said third concentration occurs
at atine earlier than said first concentration and
wi thin about ninety mnutes of said time of
In acgdrdante witht the rpradtice af ghé anventign, e 2depIa0863WBm concentration of

1 CT/ US2008/ 014080 H%gbgdinenﬁ, HGF thii .%oqp%nt a%iﬂﬁdn a

evoqQpay RIS A ARNBPLEL IFFst Sral sl frapwlation gt eypdppa having

levoddpaSilasnSPHC &ttimadon6dhtAfiEn H2d file TEAMALingO NEC Bk loFtadfHinik&ation; a
greater than or equal to sixty percent of said first

first conrsatmation, japd.a Scoml eansonttaiione iang entodimenstafdhe aiethod, said

the invention he .di sease includes but is.pot J.imted
first oo fopauet 4F 486 BERTRY T G S, of i Bianie i Second
concERfdioASRNhS MifAAEE corldBtrhtiE BEE@Ang Wit GindP 100 B said first
nmet hods of providing a therapeutically effective and

concentzgdion amdbaglier athdnoor seead 9l ebentphias heunsefpdlowgig the time of

|l evodopa in subj,ect coppri si . 10 adm nisterin
amip GG i B RHE I Eies DR B Bt ts BTt o abour
fifty percbmeoffs@idsatomRatrffont NEandINGENMBYAimER, BHieS&econd concentration
enbodi nent, the blood plasma | evel does not fluctuate

is theprmeinimam coOogntkatir epcalirng, obatweerf tene Awwut naféarr spidopime  of

admi?lnﬁ\giéﬁh‘%(a%?% S&fotrlgrtimaCQm nistrati on. ‘ADVANTAGES OF THE

In the method of the invention, the concentration profile may be the median plasma or
serum concentration profile. Further, the concentration profile may be the mean plasma

or serum concentration profile.

In one embodiment, the concentration profile further comprises a third concentration,
wherein said third concentration is greater than or equal to fifty percent of said first
concentration and said third concentration occurs at a time earlier than said first

concentration and within about ninety minutes of said time of administration. In another
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Optimally, after adm nistration to a patient suffering

froma condition associated with reduced or inpaired
walopatsises | evel s, a pharnmaceutical fornul ati onPGF/UB1968/014080

invention releases LD into the plasm of the patient

embSimend S P or iR efsbsr atcorsshaCiot s ingpn of Hid firt

concbhtr MMt andNic s&i3hfl icoAtintdBEHR RASRaRE tl?s&)l éd étﬁxtallﬁi 5iQRy p&@Eent of
an extended anmount of time, for exanple, m m cking

said firdt geogntratighni ni st rati on; thereby reduci ng notor
fluctuations or the "on-off' effect associated with
fluctuations in plasma LD | evel s caused by currently
In acﬁyﬁi'ah&b\lvﬁh% raflRRadehé AIVERLA, thdWsddde irfcPudtSBut is not limited to
pharmaceutical fornulations of the invention provide a
Alzhsumpesisi diseapd, alystaniaDsqhizophtenia and Rarkiasondndisedsan
currently avail abl e oral pharnmaceutical fornmul ations.
The formul ations of the invention are able to provide
The fvehtidH {fuhﬁ@xrﬂljoyldémehﬁfds BeBkoviding b Wb A yAS R tive and stable
concentration ratio (i.e., narrow ng the bl dod plasma
medranngedonfmédd dfloed plhsma nievélalof peakilopaniin hae sghjectQ8bmprising

adm GRS T NG PR TG RGoRg PRI HOLHD, e formulations

of th@ 'irWéhﬁ'@n f mroﬂem&%\amﬁt th@)blddaqﬂm RYeltddes H&%a{t@me than
The pharmaceutical formulations of the

0%|bmmwn|0rﬁ1hca1rs aftgradmidistratenr o siahges ater adb®iniA@ation.
2009/ 085306 PCT/ US2008/ 014080 plasma LD I evels
thereby mnimzing the "on-off' effect in sone
ADVRTRUES OFTEHIENVENGGON st eady LD plasma profile of
S Tnvention 1s expected to provide a superior and
consi stent di sease control. 5 The foll ow ng exanpl es
presented to.il ustratet pre ent invention and
# wiferiPe

Optifg Ty, GHeE AdpHRISERton, o A afigMey I Fepiinn asoRgted with

reduéclaems ﬁﬁﬁalreﬁhgo;?aﬁﬁﬁpl 18velSl £ pﬁ%ndc@ﬁt?d&@ §OrrhilaSl ofale 119vent10n
therwse [imt the scope of the invention. 10 EXAWP

relea&cs LD TapLtET plasrr@AFthE)@ﬂcmMDaL@a@D@lMew CfdﬂstaﬁARTfARh(e w1th a

oav bi I|t harnacokl ti.c resul of a
low Pt TIRmPgh Fheh b Aot e PEPRERRD. MRROMEY STe anh gectease or
ﬂuctt%%ro%o%ﬂgano‘cexgadb@ Wnbﬂntzjeli_’ fBheOf fok ABkBAPIE, el‘f-Hn'ijickM’{Er ¥nfusion
conpared to the 15 controlled rel ease version of
admigistratient; (thgrebyPredpeing tmesnr ffictnaticals log theofonafl Effenit iabsociated with

ﬂuctltxa%rongrl}l Cplgls%llad LH I?e)gf%?acaBu%gd q)y) currently available oral dosage forms of

CD/LD.

The pharmaceutical formulations of the invention provide a superior plasma LD profile to
a patient than currently available oral pharmaceutical formulations. The formulations of
the invention are able to provide a significantly smaller peak-to-trough LD plasma
concentration ratio (i.e., narrowing the blood plasma ranges of LD after the initial peak)
with e.g., Q6h, dosing. Additionally, some embodiments of the pharmaceutical
formulations of the invention provide for improvement by increasing the plasma level of

LD. The pharmaceutical formulations of the invention also provide narrow ranges of
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CD, LD, and hydroxypropyl were charged into a bl ender
and m xed uniformy. The 20 powder m x was then
W@ b@pwgesdoé n a hi gh shear granul ator and granul BEBEUS2:08/b14080
purified water. Drying of the granules was done
overni ght in an oven.at 6Q 10C | ed ranul es re .
P‘anBsibef&g@ﬁP&ﬁ@w RIBIiZRg fhes epath, ef{gﬁbw SOt RS, he sustained,
steadyl @A ?ﬂjasmat BroflTR9IE fid Thwdnfidh 3k Cedpdc@d Pl PRRAde 45 sdRrior and
prepare the'tartaric acid final bl'end, granul ar
constsgnt disease@onttoMas passed through a 20 nesh screen.
The tartaric acid, mcrocrystalline cellul ose, and
hypronel | ose were charged and bl ended in a high shear
The 1811%4in YN gf;e@gmté’ﬂ e th@#)ﬁ%mlinve-ﬁl'f@n and to assist one of
resultant granules were dried in urd bed processor
ordinaty §8l1 il 618kingEind wding the samd. eBhenexamplgsass eot intenderdyin any way to
25 sh screen en charged and bl ended with magnesi um
Othe%‘flé?g‘f‘ﬁ{‘ the sqope Otta‘ge BIVERWEY . The final CD/ LD and
tartaric acid blends were conpressed into a tablet.
20 WD 2009/ 085306 PCT/ US2008/ 014080 Resulting Effect

EXAPLE. | © 5 8ap i N IR BB S OLeyopopa wiTh

\VAVERRNERY LAY ur At 1T JUltTo T TIATTAarl

\VAV) _CVUUU'J L
TARE} gtA., Fable 1 Dissolution in Product Strength (ng)
SGF 1PX066 CD/ LD Tablets containing tartaric Rel ease

e S0 IO LR B s

invenfiidal, atifg 801200trag bACDSLBOovith 215 AQdf Raterseid)wetre Gopared to the
Si nenet (r) CR Tabl et sag50-200 Rel ease over 3 hr 5 a
contnged relgaseyersionpf Singedi'y at j on date Aug. 2007 In vitro
di ssolution profiles of study drugs are |listed bel ow
Formul ation tables for |PX066-B05-07 A, B and C are

Prepargion ol thblet 6 ODAED Whiwhasaasptid (IPX066aR)502)

CD, LD, and hydroxypropyl were charged into a blender and mixed uniformly. The
powder mix was then charged in a high shear granulator and granulated with purified
water. Drying of the granules was done overnight in an oven at 60 + 10°C. Dried
granules were passed through a 25. mesh screen, then charged and blended with

magnesium stearate in a blender.

To prepare the tartaric acid final blend, granular tartaric acid was passed through a 20
mesh screen. The tartaric acid, microcrystalline cellulose, and hypromellose were
charged and blended in a high shear mixer and granulated with ethyl alcohol. The
resultant granules were dried in fluid bed processor at 55 = 10°C . The dry granules were
passed through a 25 mesh screen then charged and blended with maghesium stearate in a

blender.

The final CD/LD and tartaric acid blends were compressed into a tablet.
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Test Fornulation Tartaric
BERO Cbi-layer 215 Drug release (%; SGF, 50 rpm

wQ3R9Agases at us | |

w basket sinker

Aci d

(mg) A bi-layer 215

120 180 240 360 A CDP 161.8 303 5 556.2 737.8 867.5

Resulli 4153077

%

1. 8. 303.6 546.
igsics @2’?"5;}’64’%’

727.

847.
agmgﬁfz{m?efwﬁ

200 ;%ga«"-o?mﬁ%io}bs ﬁﬁﬁuﬁaﬁ@ﬁ%@c@ CDP 120.9 212.1 394.6 556.3
686. 7 865.3

21 WO 2009/ 085306 PCT/ US2008/ 014080 Results and

scussi on:
Ta b@llvo pl asnma

LDP 121.
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Figure 2 shows a graph illustrating the in
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| PX066 Test

-2,

Rglgg\s‘g oyer'3

fi

ext ended di ssolution rate,
di ssolution rate of 6 hours as opposed to the
In viRef drsevlutorSipnafites ©Of )study dwugh ar¢ Histedi balowut Fomulatien ¢ebles for

xSl 4o

Phar macoki neti cs of

sed by 46%i.n and
e chaiid o i, SRS 5x

| PX066 Test C and | PX066 Test B

W

VU,

1T ur Aatt

hours post dose.

B with

IClX
Due to
t he

44°/rei n AUC of LD,

Test ConmpouPdr/882068)014080

36 Gapitorggisiopa 50-

Table 2
Test Formulation Tartaric
Acid
(mg)
A bi-layer 215
B ER 0
C bi-layer 215
Drug release (%); SGF, 50 rpm, USP Apparatus II w/basket sinker
Test | Compound | 30 60 120 180 240 360
A CDP 16£1.8 30+3.5 55+6.2 73+7.8 86+7.5 97+3.0
LDP 16+1.8 30+£3.6 54+6.3 72+7.9 84+7.5 95+3.0
B CDhP 13+£0.6 22+1.3 38+2.5 52+3.5 64+4.3 84+4.7
LDP 13+£0.7 22+1.5 39+2.9 53+4.1 66+5.0 87+5.2
C CDP 12+0.9 21£2.1 39+4.6 55+6.3 68+6.7 86+5.3
LDP 12+1.1 214£2.3 39+5.0 55+6.7 68+7.2 87+5.9
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Fol | owi ng adm ni stration of one | PX066 Test C tablet,
mul ti pl e peaks al so appeared in 20 the LD plasma
weewbiossss with Cm occurring at approxi mat el yPGI/o82008014080
post dose (Figure 2). In contrast, CD was slowy
absorbed, wth nmedian Chmax occurring at approximtely
4.5 hours post dose. Even with the extended
Results S&R Uik@Rsiont Figh@XB66hoh@sta Grapht Nihishetingddé t iroRief plasma
215 ng of tartari c aci d, when conpared to 1 PX066 Test
concentygtionoprofiteseof thaeti faronlasions of tGi EDawith, tartnm @gigleetpyred to

herei?” [ B05 Byl Hand s Wi of Sie” er ora

admiRh@ahseoki neti cs of | PX066 Test C and | PX066 Test A
Fol | owi ng adm ni stration of one | PX066 Test A tablet,
mul tiple peaks al so appeared in 30 the LD plasma

|l es i OCCULIi N approxi mately 2
P ha’%’é’ﬁ? ”‘f)tbdgtow 6}’53%&3(1@?36&%’ "’.m‘igi%lgont rast, CD was
slowy absorbed, with nedian Cm occurring at
approxi mately 22 WO 2009/ 085306 PCT/ US2008/ 014080
Follawigg hdmimdstppsion of e IPX066 Besd B tableh multiple|pexosapratsd imthe LD
Ccontandth of tar

plasriyh pidties, vt megnis Pime einospRaior Kooty Surhga 8hbrigimately

2.5 h’z‘:ufseﬁdét Hos C{l)‘?gurb D) C¥ontkdst, ALIS was [31691. abk2be8 Nwithhedian Crax
AUC Wer e reduced by approxi nat el y 20%

occug_rmg, at;_a@%oxmte@%immdao@g@@ser dysdotextended digsolution rate, IPX066
f X066 Test
Test B Tkt iion taroni Rbros GinasiehsR0Rs ReREde Sigsel; CR with

the disbkutiBh @ate AKShAIrs Qe@BRBALOHP N in CRAXLIAIM435 MR AUC of LD, and
profiles, with Cmax occurring at approxi mately 2 hours

8%|96§1maé$@$1é 4104 gupabC altCR) . I n contrast, CD was slowy
absor bed, with nmedi an Crmax occurring at approxi matel y
4.5 hours post dose. BE assessnent denonstrated that

PharniokOkiRet 8 DY IPX064 Test OunddiPx966 wtirgn rate of 4 hours

and tartaric acid included in formulation is
b| oequi valent to the Reference Sinenet(r) CRwith the

[, ut t t he
Foll A Hiikei PioRssh e BB Bl Sble R aliGpiakS a0 shpeared in
the L@ Blagid e@fwitﬂ)(l]ﬁax bEEE: ﬁ%ro%ﬂaﬁte‘lﬁ!i o\t UB%‘(F igure

t hose o Reference Si nenet (r) by approxi mately 25%

2). Iarepniost, CDewpe@lOM}e lahsortrve witht medien dinnx desvorisg ehepRfoximately
4.5 hé)u%sg%osfgr eaSE 1&18%|e uetxlteo Iaeé %Es%olgx 8rr1 erz%S eﬁ’)&&% Test C with the

addition of 215 mg of tartaric acid, when compared to IPX066 Test B without the
addition of tartaric acid, increased by 50% in Cmax, 41% in AUC, 119% in C6h, and
65% in C8h of LD, and 32% of Cmax and 35% in AUC of CD

Pharmacokinetics of IPX066 Test C and IPX066 Test A

Following administration of one IPX066 Test A tablet, multiple peaks also appeared in
the LD plasma profiles, with Cpax Occurring at approximately 2 hours post dose (Figure

2). In contrast, CD was slowly absorbed, with median C,ax occurring at approximately
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LD and CD, and addition of tartaric acid increases the
Cmax and AUC of LD and CD. 20 | PX066-B05-07

WaE0a08306 on A I ngredients Per Tablet 9%w w) RGI/US2008/014080
Car bi dopa 16.8 54.0 evodopa 25.47 200.0 ydroxypropyl

5 158 L RBst ol Sparisbn L i eod A B BetEs s Sutupd he

same dSoufht ofhaPfafibRLidasa 8@5@%%%? biskdiGRbrat& b P8 h‘bﬁrso As aresult, the
Magnesi um St ear at e 2 Total 100 735. Not e.

LD (B@a@,gh@ SOC,UsP C6h.ebbi G8h.eqD Cmasoaodr@)@wgnwm reflaced by

ol R SR R A 2

Carbldopa 16.8 54. 08 evodopa 62.2 200. OO ydr oxypr opyl
cellulose 20.0 64.3 Mag neS|uq§Stearate 1.0 3.2

Pharmgeokinet s @ATRK066 Testdtand Singined §R1. 5 5 | PX066- BO5- 07
Formul ation C Ingredients Per Tablet %ww ng
Car bi dopa 6.30 54.0

Following administration of one IPX066 Test A tablet, multiple peaks also appeared in
the LD plasma profiles, with Cpax occurring at approximately 2 hours post dose (Figure
2). In contrast, CD was slowly absorbed, with median Cy,.x occurring at approximately
4.5 hours post dose. BE assessment demonstrated that IPX066 Test A with the
dissolution rate of 4 hours and tartaric acid included in formulation is bioequivalent to the
Reference Sinemet® CR with the dissolution rate of 3 hours with regard to the Cpax and
AUC values for both LD and CD. In addition, the C6h and C8h of LD of IPX066 Test A
were lower than those of Reference Sinemet® CR by approximately 25% and 4%,

respectively.

The data herein demonstrated that decreasing dissolution rate decreases the exposure of

LD and CD, and addition of tartaric acid increases the Cmax and AUC of LD and CD.

IPX066-B05-07 Formulation A

lIngredients Per Tablet
Yo(w/w) Mg
Carbidopa 16.8 54.0
Levodopa 25.47 200.0
Hydroxypropyl cellulose (Klucel-LF) 12.63 99.2
Tartaric Acid 27.38 215.0
Microcrystalline cellulose (Avicel PH101) 21.63 169.8
Hypromellose (Methocel K100LV) 5.48 43.0
Magnesium Stearate 0.53 4.2
Total 100 785.2

Note. 53.09mg CD, USP is equivalent to 50.0 mg CD anhydride
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evodopa 23.34 200.00 ydroxypropyl cellul ose
(Klucel -LF) 19.94 170.9 Tartaric Acid 25.09 215.0
WO 2009083886 al | i ne cel | ul ose (Avicel PH101) 17.8PCWBR2088/014080
ypromnel | ose (Met hocel K100LV) 7.03 60.2 Magnesium
Stearate 0.48 4.1 otal 100 856.9 Note. 53.09ny CD,
USP is equivalent to 50.0 ng CD anhydride EXAMPLE 2
IPX065-BSa Firhfiia®én BPX066- BO6- 02 Formul ati ons A and B
The followng steps were perfornmed to prepare enteric
Ingredientted pel | ets contai ning ¢D and PstTaDlttV\D
2009/ 085306 PCT/ US2008/ 014Q8 Br—am
m crocrystalline cellul ose (Av'r(VZ‘i”) PH- 101§Ig\/\ere
Carbidbps ged and mi xed unifornily. TBg povder sa08 wa$

charged—into—a-high shear granul ator ht ed

Levogpreh ™ purified water. The cran@?&t ed vvetzms WAS

iy N naan exXtTuder W 15§ ot e & §1 ze
Y r?csll‘pe%bg ° eg ang

The extrudate was g¢harg spher oni z¢

Magreidff Qedr#€r equi pped wth 3 nmmerosg-hatgh dis¢.
CDLLD pnellets were. dried atl 60 10C iln fluid bed

P“r'fﬁfid@&sor. The CD/ LD pellgts were pcssed 1 hr ough

al 17T eremnt ST Z€e SCT eeTs. 1116 s—qoi 0] \er e
TOtalret ained on 18 and 25 nesh scrgdeﬁ}s 10 Tﬁztsoll bW Ng
steps were perforned to prepare the enteric coating
solution for the CD- LD pellets. For Formul ation
| PX066- B06-02 A, Eudragit(r) 5100 and Eudragit(r) L100
5 IPX(‘S%tBh§97%}r%ganJrP&' o of 2:1) and triethyl citrate

ve

were di Sso I n |sopropyl al cohol and acet one

d i

in a
The

A1 %

Ingr&ldéngé i on. 15 The mixture Mas m xepertrbidt di ssol Ved.
: Tal ¢ was di spersed into the—pelyrer—selution—and-
mi xed continuously throughlout 4®&"toafi ng PEocess. For
Carbid@pdTUT @t 1 N 1 PXUG6- BUG- UZ B, Egdpagi t{1) 470 and -
triethyl citrate were dissjolved in
Levodopa - 23.34 200.00
Hydroxypropyl cellulose (Klucel-LF) 19.94 170.9
Tartaric Acid 25.09 215.0
Microcrystalline cellulose (Avicel PH101) 17.82 152.7
Hypromellose (Methocel K100LV) 7.03 60.2
Magnesium Stearate 0.48 4.1
Total 100 856.9

Note. 53.09mg CD, USP is equivalent to 50.0 mg CD anhydride

EXAMPLE 2
10 |
Preparation of IPX066-B06-02 Formulations A and B

The following steps were performed to prepare enteric coated pellets containing CD and
LD.
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i sopropyl al cohol and acetone solution. The m xture

was m xed until dissolved. Talc was 20 dispersed into
w0 b@opgddygarer sol uti on and m xed conti nuously tPCDUV08014080

the coating process. For both formulations, the CD/ LD

pell ets were spray-coated using the coating di spersion

prepared in Gatt GPCG 1 coater. The coated pellets

CD, VIED € afid | fbrocHifaltiné egtilufRat @lice? SPIER0LP watk | etasgatead mixed
screened through a 16 nmesh screen. The screened CD/ LD

unifqyaily. eThe peedas neixavasecharged intoarhighi sheiar Branglagoriand granulated with

. bl .~Jhe foll ' t f d,t
purif e RREE ThG Ernrolsie BPamatspas Sipel & of R tad bl S92 hole
size Sechd TR X84 3 QBafed AhPESHRIIAH08Q sphéronder RREFKRA with 3

through a 20 nmesh screen. The screened TA and
mm grogs-bately dised Tha&D/ED) palletsswerg Avied et 6EHIGG imdhusd bed processor.

ed.jn a high shear nix an ranul at ed,w t
e CAPBFBaleR Seet el Tapudh Bl o% PG i et cotlected
were@¥lalnid@h 181dnd 25 HedWBchRhE Size screen. The extrudate
was charged and spheronized into a spheroni zer

~equipped with a 3 nmcross 5 hatch disc. The seeds
e.dried overnight in an oven at 60 10C The.drje
The JcFfi S MERE Buliinerhie Stgrmes inc Sy, oe blifioN fof e -
LD peflegens. The pellets retained were collected on 18
and 25 nesh screens. A seal coat solution was prepared
by chargi ng hypronel | ose (Pharnacoat 606) and

For origtBad X Rp O o Dbt OO e A PO G Seian
ratio G 2F Igefd itAeByCARhRIwaB dissPIad it RepRgyMaltshdl Afd hBetsf@bolution.
coat solution prepared. The seal coated CD/LD pellets

The misptaredrasadixed matipdissdved. t Flo wgh dispardednmtnthe pobener sphasion and
.. fallown eps r erforned to prepare the enteric
mixeddgp i S AhRERCT e PRMERISE et s 15 For
For mul ati on | PX066- BO6-02 A, Eudragit(r) 5100 and
Eudragit&r% L100 (at the weight ratio of 2:1) and '
For Karmatatiph IRXDoGBO6vEr B, Budragit vet0( and wispyb piptateaiverstissolved in

. an cetpne solution.. The m.xfure was njx ntjl
sop P8 R ol onpdredut okt Sof R FhiGRolvea. Tate vas
dispez§¥dUint®th@Hdlymer solution and mixed continuously throughout the coating

Process.

For both formulations, the CD/LD pellets were spray-coated using the coating dispersion
prepared in Glatt GPCG-1 coater. The coated pellets were dried. The dried, coated
CD/LD pellets were screened through a 16 mesh screen. The screened CD/LD pellets

- were charged and blended with talc in a blender.

The following steps were performed to prepare enteric coated pellets containing tartaric

acid (TA).
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m xed conti nuously throughout the coating process. 20

For Fornmul ati on | PX066-B06-02 B, Eudragit(r) S 100 and
W@ eG0o83sh6 ci trate were di ssolved in isopropyl PEl/vstoo$/014080

and acetone solution. The m xture was m xed until

di ssol ved, Tal d.into th . .
T S8 SR et 2 B S e o ot A VAR wirppgttine
ceuumsem%fcel BH1 Egrwa@fchmfg@d m4 ﬁﬁtgh QR&ar rhiker ARPdreshIsRA MR purified

TA pellets were charged in a Gatt GPCG 1 ~“coater an
watespridy gramtlesdwaie ¢xtruded emtaarqxtrudcrawnhgl @mmthoém size screen. The

are ated TA pellets, were
extrfihRDRAS Bharg Ll o R e riee it & PebBiet fieuiGis Wi 2 3wy cross
hatcl§ arseeﬂrheTs*é@ds GeR! &skdTdveRabheinSan\6Veh &MY 98@°@Ndrhe dried pellets
bl ended with talc in a blénder. 30 26 WD 2009/ 085306
wereR@Fsdd3haaRh 154 08@nd PhandsbiscmainngTht pglictsvmtaingbwersr ¢pdldcted on

18 ahf 25T RERC S v Spl ot SClufiE Wag srentodpy fivBinteipromeliose
(PhaRh&Ral 80b)ahddeRAtdIREskeahRVi ABshotRaLARiIohA BRI hBltSre was mixed

preparedas 5 ‘descri bed above were encapsul ated into
untilivagsdlvgd| dihe rdrlcdffsmpdbets Wh@ dhiatded dn eapsantremd spoytcmated dvith the

50 car bi dopa ,an d 215 . TA.
seal P SHGRTO REGRIA PYOLES. BEFb O8RS IHILPRORS ETs ol g passed
throuEhea f Pk RSt eps were performed to prepare the

car bi dopa (CD) and | evodopa (LD) final blend. CD, LD,

m crocrystalline cellul ose, and croscarnel |l ose sodi um

e .charged into b] ender a ed uni.formdy into

The $5ifube sleFesiie eerpencd Sormpafbe itk akng Etiga et he TA
pellel® and stirred for 15 mnutes, transferred to boiling
water, and stirred conti nuously until it becane starch

paste. The spray rate of the peristaltic punp was

For {Fatyle Gty RARE-0E07 ke S ATEREABTL TN et gy weiem

ratio?dT9; B%ﬁﬁﬂktﬂ&?éitr‘ﬁ{et Werd td?srsgm'e@ #P Is‘épﬁipyﬁalﬂ)l%ﬂ’ ahdtaBetBhe $fution.
- 1000 g/ mn he granules were dried in an oven at

The @@(tum@ammeﬂ un@bdised védowealc wasdisBereed inh thedhollguer solution and
mlxe% con%J nuousy\etilr ugﬁg&eﬂqe coating process.

For Formulation IPX066-B06-02 B, Eudragit® S100 and triethyl citrate were dissolved in
isopropyl alcohol and acetone solution. The mixture was mixed until dissolved. Talc
was dispersed into the polymer solution and mixed continuously throughout the coating

Process.

For both formulations, the sealed coated TA pellets were charged in a Glatt GPCG-1
coater and spray coated with the enteric coating solution prepared. The coated TA pellets
were dried. The dried, coated TA pellets were passed through a 12 mesh screen. The

coated TA pellets were charged and blended with talc in a blender.
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20 through a 25 nesh screen. The screened CD/ LD

granul es, crospovi done and magnesi um stearate were
web@ppesioand bl ended in a bl ender. To prepare PEEUIA08/014080

final blend, granular TA was passed through a 20 nesh

een. The nm crocr L] Iqu yere
The SIRG8E Iot8 WS AREGTTH 1 RIR- OREAPE e GRER $Bb Pettes and
enteldd eAWPT RPebish purified water. The resul ting granul es
were dried in an oven at 60 10C until L.O D. neasured

by a noi sture anal yzer mas | ower than 2.0% The dry

e GGG GO SED S R dnlebtora Bl Lo RRf R dhondrea o

de:scf?lBé‘%fa %B&Vee \We?@ cnbafsERkR Mo blh&&‘ d%@atirﬂ cApfile@ndahe Bled REpsules
final blends were conpressed core tablets as

contfipéd Hwsg caghidad m@@m@a QQQ@IQXE/E!USZ@@SMQTAOSO The
CD/ LD final blend and TA final blend were wei ghed,
m xed and conpressed into a tablet. The tabl et

Prepa%towﬁﬂx@@a BO6 B2 Ry riRmaias yshd de, 200 ng LD and 215

A seal coat was applied to the core tablet by
spray coating the core tabl et vvlth 5 hypronel | ose

The SoTRADE Gieps e SeTTarneht repd Rbaabigoba R aifeyadopa (D)

finalWi@. dried in the coating pan at 60 10C until the
L.OD was |lower than 3.0% The enteric coating
solution was prepared as follows. 10 For

I.PX0 BO6- For ation,D, Eudragit(r 100 a
CD, gy Rerp ey stafiing s Thighe; AR piosGHmebse (spligh 3re3s Esraed ginto a
blenddriagll ke Lhitérhfy WRO% SHwie! (Ren stardhswda%se@l lﬁqﬁﬁhed water
and acetone sol utr on. The m xture was m Xed until

and gfirsslofov d§. mikates, wassferirehtr bating matert hed piargdreentinuously until it

e TR0 SO BB PAGH e B8R Rt

pastdEUdhaghdvide} rﬁ&oﬁreﬁﬁl@dt dHoRt N¥ds Eldrgat B WeKigh cé&hc‘-?a?roél’élﬁl&ilator and
in isoprop cohol and acet one sol ution.

granwlawdwlél mhmaxtedat @arflow rate 9§ 60 veti000Tglun. ks gdammwm dried

in ant cr.'vreB &g @ﬁtpﬁit %.‘1 bg&lﬁé}ag B)f%eé élgai:')n 1 §‘%> Cﬂmntdrleléogl%gm}ies were passed
through a 25 mesh screen. The screened CD/LD granules, crospovidone and magnesium

stearate were charged and blended in a blender.

To prepare the TA final blend, granular TA was passed through a 20 mesh screen. The
TA and microcrystalline cellulose were charged and blended in a high shear mixer and
granulated with purified water. The resulting granules were dried in an oven at 60 + 10°C
until L.O.D. measured by a moisture analyzer was lower than 2.0%. The dry granules
were passed through a Fitzmill equipped with a 24 mesh screen. The dried TA granules

and magnesium stearate were charged and blended in a blender.

The final blends were compressed into core tablets as follows.
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The seal ed coated tabl et was charged into a Pan Coater
and spray coated with the enteric coating solution

wpe@passde The coated tablet was dried in the POEUB2998/014080
pan at 40 10C for at least 30 mnutes. 25 Resulting

The ChuCE urblaiedi e 2 Bhaf bIRe. B SishPLVDbG s ana soBger o nto @
tableForlﬂeJﬂaskt OdtRaih8d 50 AR carbiBbSfdrhydhiS 280 %Q%Lg[wm 1516 TA.

fect of acid addition and of “various
enter| c-coating to carbi dopa (CD)/I evodopa (LD

50- 200 fo I ati on CD and L
A s3hsapoaes ) Q08P G I DYrapi SommEsFie; Comaablpr with
hyprdZhOithie! tdls§5Fv€H‘% the(ABkurR It hfoégg)gl HOhdD dFaRuiiRd Wrdtdt solutlon in
tartaric acid 50-200 6.5 GCD/LDCasuIevvlt
Pan @aatelarTlm tableth ®Ore2ld7in0he Shatimgynn ) 6CR Ir(hl witd thOL XDD. was
1 X066 CD/LD Tablet with tartaric acid 50-200 6.5
OWekaBé 8D/ LD Tablet with tartaric acid 50-200 6.0 a
Merck & Co., Inc., expiration date Aug. 2007
Formul ati on i nformati on of study drugs are listed
The dndroncoafing selution oas pedpheed af dolldwdX066- 5 B06-02 A, B, D
and E are shown at the end of this exanple. Table 4
Test Fornulation Particle Tartaric size Acid m (ng)

For IBX08B330620Df¥rRuiBlior? B Eudmgd® A 000 Pudhgit™=L380 48 the weight

ratio of 0.25:1) and triethyl citrate were dissolved in isopropyl alcohol and acetone
solution. The mixture was mixed until dissolved. Talc was dispersed into the polymer

solution and mixed continuously throughout the coating process.

For IPX066-B06-02 Formulation E, Eudragit® 1100 and triethyl citrate were dissolved in
isopropyl alcohol and acetone solution. The mixture was mixed until dissolved. Talc
was dispersed into the polymer solution and mixed continuously throughout the coating

process.
The sealed coated tablet was charged into a Pan Coater and spray coated with the enteric
coating solution prepared. The coated tablet was dried in the coating pan at 40 + 10°C for

at least 30 minutes.

Resulting Effect of Tartaric Acid and pH of Enteric Coating on the Pharmacokinetics of
Carbidopa-Levodopa 50-200 mg Formulations in Human Subjects

This study shows the effect of acid addition and of various pH of enteric-coating to

carbidopa (CD)/levodopa (LD) 50-200 mg formulation on the PK of CD and LD.
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B Capsule D(v,0.9) 215 =36.22 D(v,0.9) =139.48 D
Tablet D(v,0.9) 215 =3 6.22 D(v,0.9) =139.48 E
Waa9ve8s3K v, 0. 9) 215 =36.22 D(v,0.9) =139. 48PCRES2908/614080
and Di scussion: Figure 3 show a graph illustrating the
T beg vivo plasma 10 concentration profiles of four
rmul ati ons of CD, LD and TA (referred to herein as

[ PX066- BO6- 02 fornmulations] A, B, D ahgnheic Canqadded to
Proddicnenet (r) after oral adnj siteafth@kPPp29 WO

1P XBEPBDHEPSRuIE  th Ureid atid L A0 RogPNar MRggKi netics of

IPXbM@BED'@ sulB WAl Garar D GBET (Fdo-3d8 FOI T PNy

Sin RSt A ERPpULE, one peak
IPX%&’@B)LWTa,biet %Vlﬂ’_fta%tarlc a'ésél‘ T 3g-spn ™™ PTPg ST E>, W LT g
IPXo8 CR/ED Tabler with tataric acid Tty Agg™ ) OFEHTT T IO "t

a UuUS T \r .JI C \)) LIL|
Mei%ﬁfl‘;(%’s’t ne. d&%&ogﬁm/’y’%g@%r bed, with median Qrax
occurring at approxinmately 6.0 hours post dose. Due to
del ayed dissolution rate (enteric coated pH=6.5), no
Formubtmanofomneton ofistwdy doles ere/ Bsted belome Forrhulafion tabREI661PX066-
D con entration of | PX066 Test A
BO6-JE R G e PP AR B RRAMP ot of ¢ he
Ref erence Si nerret(r) CR based on the nedian profile

suggesting that addition 10 of TA (215 ng) increase
Tablt:He absor pti on of LDin the later part of intestine.

of il"DXO% Test A was only 58% of that

Test fﬁ?ré'f‘g?'é%’cepgﬁt g"me f;}éRE?F. Phar macoki neti cs of | PX066

Test B and S?'ﬁ"erret(f‘g
(pm) (mg)

A Capsule D(v,0.9) 215
=36.22
D(v,0.9)
=139.48

B Capsule D(v,0.9) 215
=36.22
D(v,0.9)
=139.48

D Tablet D(v,0.9) 215
=36.22
D(v,0.9)
=139.48

E  Tablet D(v,0.9) 215
=36.22
D(v,0.9)
=139.48

Results _and Discussion: Figure 3 show a graph illustrating the in vivo plasma

concentration profiles of four formulations of CD, LD and TA (referred to herein as
[PX066-B06-02 formulations A, B, D and E) compared to Sinemet® after oral

administration.
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15 Fol |l ow ng adm ni strati on of one | PX066 Test B

capsul e, one peak al so appeared in the LD nedian
w@b@snss3ps of il es, with del ayed and | ower Cnax BPCT/US20081014080

at approximtely 4.0 hours post dose (Figure 3). In

Phargiekpeics gt Tl A IECRor < post dose. No LD

concentrati on was observed before 2 hr for | PX066
Test B. Even with the addition of TA (215 ng), |PX066
Folldpesg asnﬁmSmatwnn@ﬁ oreal X (fibghest A Eapsoke ome meak enpieedrisethe LD

8 h dto Sin
medi Wit FroREsariBor dEPOm P PUER SArerRrgig dneh Sheurting
appr(‘bhr'i\ltate(l’yf 5 b@lou}_é“ﬁosﬁkl’gse @higd:O3§.0m do%ﬁg§6C&§lﬁs HoWRsatBlbed, with

3% of” that of reference Sinenet(r)
medl@h ShrpoTiiming atca@pnfxmmt){sﬁo Tevts Iiosad@lse& IPreetet dalgyeddisaglution

rate GHEHB\&AQE%QI@E Cg St r %B?]C%Elﬂgtrl](ﬁlb\llvgég ?eé}-z]recg{)e‘;D ﬁ:afagr ?or IPX066
Test A #fd HRLD %ﬁ&nﬁﬁﬁ@ﬂ 89 BX066 PYRIA GEMEeRGCANrd ngwﬁg hlgher than
approxi mately 4. hours post dose (Figure 3).

that efothe Mcrenﬁtﬁmmesﬂ GRI basetbemw theemedian mhoﬁnle duggﬁsmxhat addition

of TR e Shene DB Bsp Bl tho B g BER bt {ifTing g AUC of

LD f3€PX086 Te¥eR wistdaly bm%@%a& bPRf@Enc/SinéhetPR. LD AUC
of | PX066 Test Dwas only 24% of that of Reference

Sinenet(r) CR and LD concentration 30 WO 2009/ 085306
PCT/ US2008/ t 5 amd,. 8 hr was | ower than
Phar{"lﬁzﬁ?yﬁ‘f”% ﬁ%ﬁ@%@e@ \”M%ﬁj’y”f fe to the highly

variable in vitro dissolution profile and the faster
rel ease rate of TA when conpared with that of LD. 5

Follopting admakistrasioncsf afe IPBYOE6IcFe Bt capsalndomsi p@kealécr ?pmaared in the

ni st.r.ati.on of ne | PX066 Test
LD ’%?ﬁié 3&‘%&1’5‘?‘18?3 Ut é?}“‘?(‘iﬁ* *P‘H VB o‘f"éiH“Bﬂgaf’E r?BPrOX‘métely 4.0
hourspb@it' d&s, (F‘Y%utré" 30l Ry&shtRnd ArPwRss mrg %‘s@%eﬂ' Rdttedian Cmax
appr oxi nat e 4.0 hours post dose (Figure 3). In
occutrmgt ataqmromam 4gi50hdyrs postoddsed, No LD qoe@hna\au@nrmmbserved

vtoRSE L B, TRALR AR S e QR SR 5 gDR0bP e

did n-5€%ﬁvézhlgﬁ!leDDV\&aneﬁtﬁﬁxoﬁ%t\izé&lnS ahd t8akt Rhéf cé‘lﬁ?&ired to Sinemet®
(215ny), LD AUC of |PX066 Test E was only 20% of that

CR. JhisResfudd bﬁ due & ﬂl@rﬁbssphynoamatamﬂ TApissdowenthamthapaf LD. The AUC

of L[ggg "iﬁ%:ﬁgg Tag{g? ¥gs aﬂl\&%g Pﬁﬁlah?%ﬁfe)gént}%tslr?gmgb I&Et (r)

Pharmacokinetics of IPX066 Test D and Sinemet® CR

Following administration of one IPX066 Test D tablet, one peak also appeared in the LD
median plasma profiles, with delayed and lower Cpax Occurring at approximately 4.25
hours post dose (Figure 3). In contrast, CD was slowly absorbed, with median Cax
occurring at approximately 6.0 hours post dose. No LD concentration was observed
before 2 hr for IPX066 Test D. Even with the addition of TA (215mg), LD AUC of
IPX066 Test D was only 24% of that of Reference Sinemet® CR and LD concentration
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rel ease rate of TA when conpared with 15 that of LD
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rate decreases the exposure of LD and CD, and
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Formul ation A lngredients % (w

that @AEBi dopa 14. 06 53.98 evodopa 52 10 200. O
icrocrystalline Cellul ose, (Avicel PH 101) 28. 36
108.85 wudragit L100 1.14 4.39 wudragit S100 2.34 8.98

Pharfrh&bkeb/zkn(@ 3 1BkB64- TOQ FaRPsitdh&® 0 3.83 Total 100.0
31° WD 2009/ 085306 PCI/ US2008/ 014080 Tartaric

AC| d 57. 6 215.0 icrocrystalline Cellulose, NF (Avicel

PH 14 4 53.8 101 Lcel | 6.6 24.8 .
Folliing rdiminaiition, ieosdP 306 stk Wier s pesikoatep apmgaed i the LD
mediéﬁ{)ﬁlgirﬁa %ikﬁﬁe@ \frltﬁﬁieﬂa & 'a%ﬁhllﬁbvepd r abeeftriflg Lt ?pljt_ﬁllrﬁately 4.0

o7 B Potal I PX066-"B06- 02 F%rnru Btion

hours post dose (Figure 3) In contrast CD was slowly absorbed, with median Cpax
occurring at approximately 5.0 hours post dose. No LD concentration was observed
before 2 hr for IPX066 Test E. Even with the addition of tartaric acid (215mg), LD AUC
of IPX066 Test E was only 20% of that of Reference Sinemet® CR and LD concentration
between 5 and 8 hr was lower than that of Sinemet® CR. This is also due to the highly
variable in vitro dissolution profile and the faster release rate of TA when compared with

that of LD.
The data herein demonstrated that delayed dissolution rate decreasés the exposure of LD
and CD, and addition of TA which has similar dissolution rate to LD and CD has higher

LD concentration between 5 and 8 hr when compared to Sinemet® CR.

IPX066-B06-02 Formulation A

Ingredients % (w/w) Amount (mg)
Carbidopa 14.06 53.98
Levodopa 52.10 200.0
Microcrystalline Cellulose, (Avicel PH-101) 28.36 108.85
Eudragit™ L100 _ 1.14 4.39
Eudragit™ $100 2.34 8.98
Triethyl Citrate 1.00 3.82
Talc 1.00 3.83
Total 100.0 383.85
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% (W w) Amount (ng)
evodopa 47.88 200. 00

riethyl

I ngredi ents Carbi dopa 12.92 53. 98
icrocrystalline cellul ose
W@ 2o0p084306°H101) 26. 06 108. 85

udragit S100 8. 8BECBESHHS/014080

Ctrate 2.53 10.55 Talc 1.76 7.37 Total

417.70 Tartaric Acid 57.6 215.0 icrocrystalline

cel l ul ose (Avi cel

PH101) 14.4 53.8

100.0

thycel lul ose 6.6

Tartaéit -A¢id Ypr onel l ose, 1.4 5. q Eudsagl t S_lOO it.¢ 52.8
riethvl Citrate 4 0 14 9 ITalc 2 0 7 8 Total 100
MicrgergstaflinesCediplogy NIO@oiebBE0q PCT/#41$2008( 014088-8
HH)IPXO§6-BO6-02 Formul ation [D I ngredienfs % (ww ng
Car bi dopa 8.57 53.98 evodopa 31.77 200,00
Ethyicelhdeseyst al | i ne cel | ul ose |(Avi deé¢ PH1D1) 13487 95.5
Fop RS OB OOV, done. 093 486 Mognes] um St bhrate L. 13
EudrdgiP1100 4.6 172
Eudragit® $100 9.4 35.1
Triethy! Citrate 4.0 14.9
Talc 2.0 7.5
Total 100.0 373.4
IPX066-B06-02 Formulation B
% (w/w) Amount (mg)
Ingredients
Carbidopa 12.92 53.98
L.evodopa 47.88 200.00
Microcrystalline cellulose (Avicel PH101) 26.06 108.85
Eudragit® S100 8.85 36.95
[Triethyl Citrate 2.53 10.55
Talc 1.76 7.37
Total 100.0 417.70
Tartaric Acid 57.6 215.0
Microcrystalline cellulose (Avicel PH101) 14.4 53.8
Ethycellulose 6.6 24.8
Hypromellose, 1.4 5.1
Eudragit™ $100 14.0 523
Triethyl Citrate 4.0 14.9
Talc 2.0 7.5
Total 100.0 3734
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Croscarnell ose Sodium 1. 43
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Lev"E‘ﬁP&‘r agit L IN1.75 11.02
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Type
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riet

at eJ%)Ogbﬁs 15

Rr anor nf| on r\'F ] DYHRR I:!ﬂ7

Micrd@ay stalin 1 lof(AviteBPHING. ) 6291587 EXAMPLE 93.55

ﬂ1 Eor rn|Ln+ i

fa¥als A 2R _an

Comﬁﬁ"édf >0l | ow ng steps were |

erforrf‘éd to

pr epﬁ’r%h’e;i e

Cros&?ﬂélﬁﬁe RB&dib/t S contalning

Car Qiggopa- [

evodgag (CO-

0 CD, LD, and mcrocrystglline cellulljose (Avicel
Cms]?d;}d%qg,) wer e bl ended togefgher. gbae 5.88
Magnesium Stearate 1.13 7.11
Tartaric Acid 34.15 215.0
Hypromellose, type 2910 2.93 18.42
Eudragit® L100 1.40 8.82
Eudragit® S 100 0.35 2.20
Triethyl Citrate 0.50 3.15
Talc 0.25 1.57
Total 100.0 629.59
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m xture was charged into a high shear granul ator and

granulated with purified water. The granul ated wet
wOora®9/08%386 ext ruded in an extruder with 1.0 nmm POI/ESHOZE14080

screen. The extrudate was charged and spheroni zed in

rqni zer .equi pped with 3 mm cross-hatch disc.
IPX%%ngﬂg:}légmdﬂ?tg?'hgd from the spheronizer were dried

IngrédieRPT10C 1N a Gatt CCPGILS of (GRAL erf  WmbuRG(nig)e
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CarbRiopd N€ PETTETs and al 5o feducggytne [anourg3 gaf
degradation product DHP The drug-|oaded pellets wvere

Levoddpa\D 2009/ 085306 PCT/ US2Q08/ B14080 |screei®¥@d witH 16,
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CornV#dréh t hen coated with hyprlonel i.9se (Hhar nagoat 604)
i i Ht GCRPG-1 ¢ ted

Crosgameliase Sy screened with an 18 nmesh scr&@h aftdr
_IJ:L%\&ELe deied in GRCG-14 5 The entegric coating |
Crosgyidone on was prepared as flol | o®83 For| fornmdB&tion

TR RIS - 0T A Eudragi (T piyo anld“EU’_d‘ﬁ\'g‘l‘T‘(‘r‘_)'
Magl,SfSOm\:'/vere di spersed separfately at the weight ratijo of

L Tt O purT T ed water amdm ot a, v o
Tanagllcéﬁlieotsi on. I N NHAOH sol ut]i on y\ﬁgg then a #e%ld

Hyprdmelosei Bpe 291000t h sol uti ons un2.p3 the pH ridached §. 5.
The two solutions were 10 |conbi ned toget her and nijxed

Eudrhii®riaeghl y. A tal c suspengi on was pr epar edi ity

dispersi ng Talc intao triFthyI citratle solution ind

TriethylGit4ted water and then stlirred5or 1 hour3.1The afove
Talc T _ : S0 was ttrerm o Eg; Wit |t he
Tal c dispersion and mixed]| thoroughly. The di sperdion

Totalas screened through a 14 nesit0scregn beb29.89 starting

+ho ot i no Ny nonc o aor Lhvaaa - PA7 1IN1 £ v el ~4 n B
)

=
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the sane procedure was followed 15 for fornulation A

E using only Eudragit(r) S 100 pol yner. For
XA?@&S@? BO7-01 formulation C, the sanme procedure was
followed for formulation A except using only

Eudragi t (r) FS30D pol ymer, The hypr omel | ose coat ed
Prepgeqiips %@%b%gég-%dpﬁ@gy%%é ﬁé’);’é’ eric coating

di spersion 20 preparation. The coated CD/ LD pellets

were dried in an oven. The dried CD/LD pellets were
The plaliewihgt ktepsigwer® pdérfomsdd cr prepare Thrdefic nalatedl paldetpvasontaining

Carbtl? %gire%gdob&(%ll)qﬂg)pg the screened CD/LD pellets with

CD, LD, and microcrystalline cellulose (Avicel PH-101) were blended together. The
mixture was charged into a high shear granulator and granulated with purified water.
The granulated wet mass was extruded in an extruder with 1.0 mm hole size screen. The
extrudate was charged and spheronized in a spheronizer equipped with 3 mm cross-hatch
disc. The spheres obtained from the spheronizer were dried at 60+10°C in a Glatt GCPG-
1 coater. Drying the pellets in the Glatt GPCG-1 eliminated discoloration of the pellets

and also reduced the amount of degradation product DHP. The drug-loaded pellets were
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The follow ng steps were performed to prepare enteric
coated pellets containing TA. 25 TA was passed

WO k0ogizoa 20 nesh screen. The screened TA andPCT/US2008/014080
m crocrystalline ceI | ul ose (Avicel PH 0 1) was

screeBE{f1 (xg %d]é M{xg |2g ear m AT th\%g:gll %?41 Ese }deﬁalg?fr on 18 and 25

meshe¥drédtderTHY Edte ?eﬂeﬂi‘ﬁr&@'tﬁerﬁb@a@ecﬁ Mﬁeﬁypr&halos@@ha&%fcsat 606)
was charged and spheroni zed in a sphéroni zer equi pped

aquegus $oleticd i GlatsGCBO- heatdr. ditscoatedepepletsIvedre serberdneith an 18
wer e dr.ied overni pven at 60 10C. The dried
mes}lpst,gf‘?egtage(l\&‘%“ﬁégg'gﬁé?‘h@%@éﬁ 16, 18 and 25 mesh screens
and the collected pellets retained 35 WO 2009/085306

PCT/ US2008/ 014080 on 18 and 25 nmesh screens. The seal
The esertic sodtingi otuticaswps pmm@d alsyfoubwsole rﬁgmtﬂgﬂml’f@m&ﬁslém -01

A, Eé‘g‘la%‘?ﬁgﬁw ﬂg%g’)éiéafagr‘] @o[:]tola %El ?uplc‘}?ﬁs P%{ﬁ{f}fy aly hpowepg,lg ratio of
5:1 1ﬂ_t6 ﬁﬁiﬂeﬁtv?*atblnarﬁi @n%dt urfel? %rﬁfo?ﬂaﬂﬁﬁermgﬂe IN-‘NH%DH ¥&lhfon was

dried in a and passed through a 14 nesh
then sd;deéehopisws'd@ bmh eohutloxmattll ilge sldIreached 5v§asTlpfr bpasdaticars were

ows, For 1 PX066-B07-01 f nul ation Eudr .
comtift GeEher i g?souEhI;(oo‘\ ¢ BPRYR 483 Pg?ﬁgﬁ%gqye%gersmg
Talc @to ttlh&h%edlﬁﬁé sBﬁﬂt{lbﬁ i®burifedlwhidt Gnd® tenf stigdd W8t Eho@NdThe above

m xed until a uniformdispersion. N NHAOH sol ution

mixtyggsof Lheth aad deld)0d map-thérs eoinbinedt Witk dhetTan slispetsidn phil mixed

thorep IS, nTe ARETHR AP CREFBUGOENA 150 Eesh TeRt Pofrolarting the

coatu@g ?%@,&d 20 mmgoml fd@hfatich B, tid %ﬁwbr&wmt&as followed
ution in purified water and then stirred fo

for fhzmlulathme\ asoept usingconlyeEodragitD® I@ﬁdpmm@r vvanrt IPé€066 B07-01
th th | d
form P %Keﬂbﬁvf shnge el sy i IR a0 S0l g gticept paipe only

Eudr£% g@] Refore starting the coating process. For
X066- BO 1 formul ati on B, the sanme procedure was

followed 15 for fornulation A except using only

The EERRERLpFotpaRa P8 e YA MR G ke e e dispersion

prepdridi| Pid Qatel €RAED pelsts RErOMisd inFaswai 1He) drisdB3GB/LD pellets
pol ynmer. The screened tartaric acid pellets were

were qlastedettiraugh 2 & anash sere- Theofnad rblentd wep pespatsdalbebllending the

Wi t ept.eri. ating dispersion. The coated seeds
Scree%cig%l::ﬁé’ﬁﬁ?tﬁwd@’etﬁ% The dried, coated pellets were
screened through a 14 nmesh screen.

The following steps were performed to prepare enteric coated pellets containing TA.

TA was passed through a 20 mesh screen. The screened TA and microcrystalline
cellulose (Avicel PH101) was charged in a high shear mixer and granulated with purified
water. The wet mass was extruded in an extruder with 1.0 mm hole size screen. The
extrudate was charged and spheronized in a spheronizer equipped with a 3 mm cross
hatch disc. The pellets obtained were dried overnight in an oven at 60 + 10°C. The dried

pellets were passed through 16, 18 and 25 mesh screens and the collected pellets retained
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screened pellets and talc. The coated CD/ LD pellets
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gelatin capsules The filled capsul es contained 50 ng

on (3038 0oF SuBBok et | 580D £18s 30T KR el BicHRrRel By gpsolving

hyprJaén@g'el(Phﬁwéoansba? ldnafeﬂ%n&arun&seqﬁadwdwl@rsoldﬁen The seal coat
Phar macoki neti cs bi dopa- Levodopa 50- 200

solutsy yas applied do ithe mmﬂeeub Jae@ltag GRfEck fantey: Ti® pﬁhlﬁ§ were dried
of aC|d addi ti on and of

teted efe
ina GBERLL ST bRSed oL mlin §5 Budraoi 1 (1) S 100/ L
100=5, Eudragit(r) S 100 and Eudragit(r) FS 30D) to
car bi dopa (CD)/Ievodopa (LD) 50-200 formul ati on on
The emeripKoaingGolutrh was pﬂeavbteé & feHows.i &0831(@@6 BOr dHutprmulation

A, ERPR P AT EaRre g O & T LG B Tt of

5:11i {fRdWvitBr 4l ﬁﬁ‘iédculﬁﬂ'djurﬁmp@isf&gibﬁgllﬁ\l Q:HQ;@H solution was
1PX066 CD/ LD Capsule with tartaric acid 50-20

then Eddedh diap-wise 3@ rbotlsswienems( nntilqr Tedshed #. 50150 OWN/ wlutgpng were
n.date 02/ 2009 Fornmul.ati

comiiRtd {Seeb i w5 RiehB A LIF StsPsRens 8r piefid B {i§fersing

Talc Ghitd gﬁetﬂgeclfrb@ tsBRitiBR iR Purifib® vater ahd @ient stidte@ Fof Phour. The above
| PX066-B07-01 A, B and C are shown in the end of this

mixtereappLe00 angd SHI elas thre@tcombmedl withothe Phale idispsrsion and mixed
thorou%[lfyar’l“he dlgpezrs%or'?‘ Was scroe ggg?hroug%ae? ?% eDﬁ sbreer? )oegore starting the

coating process. For IPX066-B07-01 formulation B, the same procedure was followed
for formulation A, except using only Eudragit® S100 polymer. For IPX066-B07-01
formulation C, the same procedure was followed for formulation A except using only
Eudragit® FS30D polymer. The screened tartaric acid pellets were charged in a Glatt
GPCG-1 coater and spray coated with the enteric coating dispersion. The coated seeds
were dried in oven. The dried, coated pellets were screened through a 14 mesh screen.

The final blend was prepared by blending the screened pellets and talc.
The coated CD/LD pellets and coated TA pellets were encapsulated into hard gelatin

capsules. The filled capsules contained 50 mg carbidopa anhydride, 200 mg LD and 215
mg TA.
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=36.22 D(v,0.9) =139.48 B Capsule D(v,0.9) 215

=36.22 D(v,0.9) =139.48 C Capsule D(v,0.9) 215
WE3B9AZ300( v, 0. 9) =139.48 37 WO 2009/ 085306 PCT/US2008/014080

PCT/ US2008/ 014080 Results and Di scussion: Figure 4
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—Lﬁ%@% Test A capsul e, one peak appeared in the LD
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(Budregiff’s S3BOAL1865H (Eudpei® H)00 amil Slrap® ot e nttborarbidopa
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occurring at approximately 4.0 hours post dose. Due to
del ayed dissolution rate (enteric coated with
TablEtidr aglt(r) S100/ L100=5), the absor ption of LD (the
£

acKrnn H A\V/a VAl allilin wP- St A
Oow CcO
Procratﬁnn t r t

e O |J| AaASITq 'JI UI I I C} UIII T
npared with Sine g&l)w% ﬁ&”‘ihe\qf’ﬂe
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SinchestCRATwe&® onl y 87. 72% of [t 3veaooof refmrence Sinengt (r)
aMeg.& ehannacelpingbh dse@2/108%066 Test B and Sinenet (r)

AT

Formulation information and in vitro dissolution profiles of study drugs are listed below.

Formulation tables for IPX066-B07-01 A, B and C are shown in the end of this example.

Table 6

Test Formulation Particle Tartaric
size Acid

(um) (mg)

A Capsule D(v,09) 215
=36.22
D(v,0.9)
=139.48

B Capsule D(v,09) 215
=36.22
D(v,0.9)
=139.48

C Capsule D(v,0.9) 215
=36.22
D(v,0.9)

=139.48
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hr for | PX0O66 Test B. Because of t%rtarl c acid (215

BO7-A YorinmlativmsfAg Bhanda€) comparediobieemetstaf@r afal edministratigher
LD concentrati on between 5 and 8 hr when conpared to
Sinenmet(r) CR However, the AUC of LD for |PX066 Test

Pharﬁzd@@éngms%fﬁﬁXw@ st UNAY SHhemei®R ence Sinenet(r) CR
38 WO 20097 085306 PCT/ US2008/ 014080 Phar macoki netics

of 1 PX066 Test C and Sinenet(r) CR Fol |l ow ng

d t t t abl et ly 4, .
FollciyiR GUFLMRERHBR Dk R O B0 (5t CoreRshler 20F ik APRRIFSH i the LD
medltzﬁ'eﬁaéél% iE9 HhR &!reimbmyi blarsﬁlar gdiRefRatiIO(C].) beEurring at

. LD Core seed. The data herein dermnstrat ed
appraxtimiatedie 2 Jy douck pestidasd ghguratde, mmedé%sonmtreummaens at the

f d, CD d additio . :
same 5y IR o T - gFoLSSE S e SIS Ao B Bp e Eregiag Cro
occufgtlr@r at%?fbx%ﬂi@@“ﬁ@ HoBrsPdREaBIe( Mudld detiydrIERanRA il enteric
orrrualonéb\/o nount (ng) Ingredients
coate@awluhdﬁpdxagll MO%IQQ—Ska@@bwmﬂmﬁ@f JdD. (the ascending phase of

s R0 DGR TELEA 08 A0 SR Gl e 1o
concditfhti®nSdf K Gon TEEH Al BYthvebh 19 @h& 10 k3 w345 Bfyher than that of the
Reference Sinemet® CR based on the median profile suggesting that addition of TA (215
mg) increase the absorption of LD in the lower part of intestine. The AUC of LD for
IPX066 Test A was only 87.72% of that of reference Sinemet® CR.

Pharmacokinetics of IPX066 Test B and Sinemetr® CR

Following administration of one IPX066 Test B capsule, one peak also appeared in the
LD median plasma profiles, with delayed and lower C,,.x occurring at approximately 5.0
hours post dose (Figure 4). In contrast, CD was slowly absorbed, with median Cpax
occurring at approximately 4.5 hours post dose. No LD concentration was observed
before 0.75 hr for IPX066 Test B. Because of tartaric acid (215 mg) in the formulation,
IPX066 Test B also has higher LD concentration between 5 and 8 hr when compared to
Sinemet® CR. However, the AUC of LD for IPX066 Test B was only 56.5% of that of

reference Sinemet® CR.
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480. 17 39 WD 2009/ 085306 PCT/ US2008/ 014080 Tartaric
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Formul ation B % (ww Amount (ng) Ingredients
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2009/ 085306 PCT/ US2008/ 014080

The data herein demonstrated that delayed dissolution rate decreases the exposure of LD
and CD, and addition of TA to LD and CD formulation has higher LD concentration

between 5 and 8 hr when compared to Sinemet® CR.

IPX066-B07-01 Formulation A

% (w/w) Amount (mg)
Ingredients

Carbidopa 11.24 53.98
Levodopa 41.65 200.0
Microcrystalline cellulose (Avicel PH101) 22.67 108.85
HPMC 3.98 19.10
Eudragit® L100 1.70 8.17

Eudragit® $100 8.51 40.85
Triethyl Citrate 7.13 34.26
Talc 3.04 14.58
\Ammonia Solution ‘ 0.08 0.38

Total 100.0 480.17
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42.38 215.0 Tartaric Acid icrocrystalline cellulose

(Avi cel
W@ progfisizdose,
131.95 ri et hyl
nmoni a Sol ution 0.29 1.46

PHL01) 10.61 53.8
Type 2910 1.01

ot al

5.1 udragit

thyl cel lul ose 4.89 24.8
S100PQBUA08/014080
Citrate 13.01 65.98 Talc 1.81 9.16
100. 0 507.

25

| PX066-B07-01 Formul ation C % (ww Anount ()

Tartdrid@tcedli ent s Car bi dopa 8. 57 %3. 98 42e27odopal 31. 742R00. 0
—-crocrystalline—celulese{(Avi-eet—PH10h 32810885
Microgry ettt shloseryaecbiii 13, 0319, 10‘0 ddragif FS 3(?5
Qﬂ Q’l 19(\ Q7 rl et h\ll f"l fraf\‘ O- \JJ_ [ 71 Tnl o O
Ethylsglldgse mmpni a Sol ution 0.10(0. 63 +¥dbtal 100.0 6 6810
HPMVEL WO 20097 085306 PCI7 USZ00%7 0140Bgy Tartjari c Acs. @
60 215.0 jcrocrystallinelcellulose (Avicel PH 101)
Eudr@git@.198. 8 Et hyl cel | ul ose 445 243.48 Hyprjonel | 0dé;’
- : H—S—300-35—5199—+%
Eudrag’i@dsmo S EueagH 17.36 ~ 88.3
[Triethy| Citrate 14.57 74.1
Talc 5.70 29.0
I Ammonia Solution 0.16 0.8
Total ; 100.0 508.6
IPX066-B07-01 Formulation B
% (w/w) Amount (mg)
{Ingredients
Carbidopa 12.65 53.98
Levodopa 46.87 200.0
Microcrystalline cellulose (Avicel PH101) 25.51 108.85
Hypromellose, Type 2910 4.48 19.10
Eudragit® $100 6.42 27.38
Triethyl Citrate 3.21 13.71
Talc 0.80 3.40
IAmonia Solution 0.06 0.27
Total 100.0 426.69
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riethyl Ctrate 1.08 6.0 Talc 9.44 52.6 nmonia

Solution 0.11 0.6 Total 100.0 557.0 EXAMPLE 4 5 The
wael2108/0880€i N shows t he bi oavail ability/ phar macPKi/n81008014080

results of an enteric coated tablet CD/ LD

formul ati ons, using 50-200 ng of CD-LD with 0-430 ny

of tartaric acid, conpared to the controlled release

version of Sinenet(r). 10 Fqur formsl ati :lns of 215.0

| PX-066- AHL were eval uated flor PK paranetlers.
Tartprie Aridati on of the study diugs are listeld belowin

Mlcré@rpétﬁlu?e ceﬁ@l@gg)('Aa’ﬁdePﬁHﬁ)ll)s a[capsulpgicont ai ni ng IsR3

heads exhi |t|nﬂaran| digsol ution nrnfllp 15

Ethylcollyleseat i on B is a capsul e ¢ont ai 4}3?19 ER |CD/ LD Bédds

e tDteans—were formt ared
e TR 2R T & boads wi i Eudr 01t (1) ool yior s
Eudré@i@(ﬁ]ohloo ratio of 2:1). The ERZbAlbeads| wer e Godted
with a sealed coat and.-a _EU I
TriethyiGiwatef 2: 1) exhi biting a di ssolldtblon prlofile 3% 1 ar

tothe—CDrtDbeads 20 Forutat CiSfacaps

Talccont aining ER CO/ LD beads and ER iIj“g\l bead The %IF%%
Amn©ia Iolbveads wer e formnul at ed by co@l?ng the | R bdaids

—t b Ay At .f\ nal s V.Y aNEsYaYaYa¥VllaYelm o YaVal
Tt I_uul UUI L\I |JUI )’IICI D “L leb IO
|

TotaboT/ Us2008/ 014080 (S100: L1G0 rati®Vof 5:(1). THI'ER TA
beads were coated wth a sealed coat and a
Eudragi t (r) coat (S100:L100 ratio of 5:1) exhibiting a
IPX%@-B@VMIFJHI'IpﬂmﬁOIhQ simlar to the CD/ LD beads 5

Covrmal At v AN ol oa |l ~r + ~ Aot +

the quantity of the TA beads X’ Vd'lé)e t He Eﬁ'ﬁ’ﬁ'{“ ng)
ingrédiéntsll ation B. Formul ation H | s t he referlence product,
—Sinenet () CR 200ng—Tablet—1-10Table—7}HPX066
Carbqumz{ A-D) 8.57 53.98
Levodopa 31.74 200.0
Microcrystalline cellulose (Avicel PH-101) 17.28 108.85
Hypromellose, Type 2910 3.03 19.10
EudragitE FS 30D 30.31 190.97
Triethyl Citrate 0.91 5.71
Talc 8.07 50.86
lAmmonia Solution 0.10 0.63
Total 100.0 630.10
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Product CD-LD Enteric Coated pH Strength (ng)
Formul ati on A I PX066 CD/LD IR Capsul e 50-200 --

WO-20001085806 on B | PX066 CD/ LD Capsule with 215 6PGI/(SioB3/(4080

ng tartaric acid 50-200 Fornul ati on C 1PX066 CDJ/ LD
ng tartaric acid 50-200
Formul ati on D | PX066 CD/ LD Capsule with 430 6.5 (SL2)b

Capsule with 215 6.5 (SL5)

Tartdfic A@at ari ¢ aci d 50-200 For

rul at 38BOE - -

Ref er exisad

lLne - h-

Wa—a—%mk &G4
Micragrgstallimgsetypse (8YGoVPH-100 i s|2: 1; %5: Eug

EthySdiRsd; 100 15571 The qua
conpositions for these for

ITatiyg and g
|ations are 9

uantiitapgve
umarized 15

Hypriyeéltose,iTypd2®ll0e 8. 43 WO 200

D/ 0853D%2 PCT/ |

S2008/ 14080

Lo O O o1 ¢ +

S—cat-tatve—ant—Caant tat3'5v7§ ComosttTorp5f
1'ng '

_—-Fa'gl \wy
Eudragt" B3139P on Formul ation A B C D redilent s

Trietmlcqtﬂﬁél“e Conponent Conponént Conggnent [Conpongy |
1 1V 1l Carbidopa, USP 27127 27 27 levddao a_USP 100

Talc 100 100 100 M crocrystallihe Cel944 ose, |NF (Avisgél

PH-164+—18—418418—4 184 Ttact™ e Momotiydrate,; NF
Am 1a$oE1éi ) ) ) : % ’ %
mpgt: 1GI ycollate, N .2

°% 18.4 18.4 Sodium Starc
Totald. 2 9.2 0.2 100.0 557.0

EXAMPLE 4

The data herein shows the bioavailability/pharmacokinetic results of an enteric coated
tablet CD/LD formulations, using 50-200 mg of CD-LD with 0-430 mg of tartaric acid,

compared to the controlled release version of Sinemet®.

Four formulations of IPX-066-AH1 were evaluated for PK parameters. Information of the

study drugs are listed below in Table 7.
Formulation A is a capsule containing IR beads exhibiting a rapid dissolution profile.

Formulation B is a capsule containing ER CD/LD beads and ER TA beads. The ER
CD/LD beads were formulated by coating the IR beads with Eudragit® polymers
(S100:L100 ratio of 2:1). The ER TA beads were coated with a sealed coat and a
Eudragit® coat (S100:L100 ratio of 2:1) exhibiting a dissolution profile similar to the
CD/LD beads.

Formulation C is a capsule containing ER CD/LD beads and ER TA beads. The ER
CD/LD beads were formulated by coating the IR beads with Eudragit® polymers
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Sodi um Lauryl Sulfate, NF 9.2 9.2 9.2 9.2 Povidone,

USP 1.84 1.85 1.85 1.85 Talc, USP 1.95 1.95 4.2 1.95
wokibagI3yd i ¢ aci d copol ynmer, Type A, NF (Eudr apgT/{83008/014080

100) --- 2 25 2.15 2.25 thhacrylic acid Cbpolyner,

)
1R S48 1R, 350 i, S0 W R om o

Eudrﬁ?t@'ébé’fn(S‘IOO 100 erch- o'f 5 I)Péﬂ'ﬂllglltlﬁg avﬁfs%Iutl&SBrdﬁle similar to the
--- Acet one, - A* | sopropyl

CD/ID bedndsl , USP N A* N/A* N/A* Con'ponent Conponent
Conmponen --- |1l VIIl Tartaric acid, NF --- 107.5
107.5 215 Mcrocrystalline Cellul ose, NF (Avicel
Fornfilhtid D iz simAfr %Sfogﬁmﬁlt§ﬁ B ex&ptshacht lHuﬁ‘ﬁ'ﬁ'X dfthe TA beads is
(Ethocel Standard- 1OFP Prem um --- 11.3 22. 4
twicd-theragroeint msformwsioTPBpe2910 (Pharrmcoat 606, 6 cps) ---
20.35 20.25 40.7 Methacrylic acid copolyner, Type A
NF (Eudragit(r) L100) 9.75 6.1 19.5 Methacrylic acid

Copol y e B, NF (Eudragig S _100) 19.3 30.35
ForrrBJéat@n Errﬁ tb@ rsﬁp preqgq pragduct, Npemet @R§0951g5’i§ﬂ5166 6 Talc,
USP --- 5.2 10.3 10.4 |IN NHM4OH --- --- 0.3 ---
Purified Water, USP --- --- NA* ---
Table 7 IPX066- AH1(A-D)
Product CD-LD Enteric Coated pH
Strength (mg)
Formulation A | IPX066 CD/LD IR Capsule 50-200 --
Formulation B | IPX066 CD/LD Capsule with 215 6.5 (SL2)°
mg tartaric acid 50-200
Formulation C | IPX066 CD/LD Capsule with 215 6.5 (SL5)°
mg tartaric acid 50-200
Formulation D | IPX066 CD/LD Capsule with 430 6.5 (SL2)°
mg tartaric acid 50-200
Formulation E --
(Reference) Sinemet® CR Tablet® 50-200

? Merck & Co., Inc.; °: SL2: Eudraglt S100/L100 is 2:1; SL5: Eudragit® S100/L100 is
5:1.

The qualitative and quantitative compositions for these formulations are summarized

below in Table 8.
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Wei ght 184.97 403. 3
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N A* NA* --- N A*
unit 1 unit Total Capsule Fill

N A*
44 WD 2009/ 085306

| sopr opyl

Tanig Qiattalive 3pd QEIRRESERmelo R RS,

Al cohol ,

USP

formul ati ons of || PX066- AHL re of Conponent

1- CD-LD fast rel ease beads wlgﬁué&; ] cvudugg, |éud D

m crocrystal lineg cellul ose, Hraetose—-MorBhydrate;

Sodium 10 Starch d ycol at e,—Sodium La e

and Povi done werje bl ended and charged jn a high|shear
Ingred%‘h?s”“' ator and granul ated W] /& Tl 1 €d vvaEer.l he B

: poncnt . | Component -| . Component | Componen

1.0 mmhol e size screen. TheCSEPPRER|CComROnERS,, gig\amgn P

spheronized—in—a-spheronizelegui-ppe eu*'“ 3—FH L
CarbidepaglSP hat ch di s The soher b2/ abt ai ndd/ fmmfxﬂ 27
Levod ni z red dried in ap#0t he drugOPoaded pelQlets 100
Microcvysraling CleHelogg N t h 16, 18 1p and 25 nesh screengs. The
(AvicepH-let)s retai ned on 18 and PB8.4resh sdridens were| 18.4 18.4
Lactos€Mlbh@g Rtk NFThe [final bl end|was prepdrigsh by bl enti.ag - 18.4
Sodiunf §&rcR GIREARINEDI LD pelTets ywhh tal c.[ 9 Manufactpge of 9.2
Sodiun OISR FhteNF __ Q" LD 1 asT Tghgase begds, coared ysn 9.2
VRS IO ST s N Al 15 S M Edi
Tale, USBo ds at there wab!s final W% nd withkddal 1.95
Methacylie érifl epqpelyetsatfi ng sol uti oph was prefdared by
Type AdNESBudragitg IBQAY agi t (r) S100{ and Eudrgdi3xr) 110 2.25
Methadryle wed Pdpolyaier,d of 2: 1 and|triethyl | citrate i
Type B, SopEapadit®a10o0hdl and acet ope- sol uti dni.55Tal ¢ walsiatsen 4.55
Triethyl CRR®S, 8ed 1 nto tlhe 25 pol ynpr. sol uti dn .gnd m xegds 0o 1.95
IN NHSOR S IBEUSTY Thrjoughout The[coafl ng [Jrocess.” Thigy EON D
Purificl WAFIOSHTeT ST OIte MPLIY TR quatT e P o |
T T A B Sl 7 /0o B O /X
ISOPrOm}AhﬁMAJ% bl eindi ng the s ~Néshed I N/ﬁ*ppl letissTwith N/A*

tal c. Component | Component | Componen

--- 111 \4 I

Tartaric acid, NF -—- 107.5 107.5 215
Microcrystalline Cellulose, NF
(Avicel PH-101) - 26.95 26.9 53.9
Ethylcellulose, NF (Ethocel :
Standard- 10FP Premium) -—- 11.2 11.3 22.4
Hypromellose, USP Type2910
(Pharmacoat 606, 6 cps) - 20.35 20.25 40.7
Methacrylic acid copolymer, . 9.75
Type A, NF (Eudragit® L100) ! 6.1 19.5
Methacrylic acid Coqgolymer, 19.3
Type B, NF (Eudragit™ S100) --- ' 30.35 38.6
Triethyl Citrate, NF --- 8.3 25.55 16.6
Talc, USP 5.2 10.3 10.4
IN NH,OH --- --- 0.3 ---
Purified Water, USP - -- N/A* -
Acetone, NF N/A* N/A* --- N/A*
Isopropyl Alcohol, USP N/A* N/A* N/A*
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45 WD 2009/ 085306 PCT/ US2008/ 014080 Manufacture of
Conponent Il - Tartaric acid fast rel ease beads

W@omv/ess3vd t h Eudragit(r) 5100: L 100 (2:1) TarCEDB2908/014080
acid was passed through a 20 nesh screen. Screened

o o
1

+. it ol P - ot ol Ll . el ] 1
Hardglg LIS L] Ll;l avl u A < 11T Ul UL; %L.al LI ]IL’IHICI‘IH.EI_ zIPIU‘DA‘C Lﬁr?it 1 unit
Total GapspleiFillWejghtor  The wet nnid84@% pxtlr‘!ﬂé&d in ah448.4 611.85

* evapotatedlisy dryinglprdceds nm hol e si ze screen. The extrudate

was charged and spheroni zed in a spheronizer equi pped

wth a 3 mmcross hatch disc and the resulting
Mangfdétﬁﬂe%ﬁi’m%ﬁ){ﬁrlm‘é}mul&ﬁ'mﬁn oven at 60 10C. The

ried pellets were passed through 16, 18 and 25 nesh

screens and the pellets retained on 18 and 10 25 nesh

Screens,. wer cted. A seal coat solution was
Fb"%ﬁ%ﬂgﬂgﬁ' §$6§8@%$VF§S hypr omel | ose (Phar macoat 606)

and ethylcellulose in alcoholic solution. The sea

coat sol ution was %%8Iied to the tartaric acid
Manyferiuee ¢f Comporgoal erCD¥HR/gserelenase boedse dried and t he

dried pellets passed through a 14 15 nesh screen. An

addi ti onal seal coat was produced by dissol ving
CarbltophONBIodepL 4fth anidRsePatalBitd kellilosel| Caliedel Mdidhidra®). Sodium

The seal coat solution was a %Iied to the tartaric .
StarchcGlycplate, SodiponLenryl Sutfatet h@g pridopeMest blepded and icherged in a
high e £ AR R FaPSofih SaRTHEE R Mass was
extrude§ PR AL @xRYd wislo1\0 Meh Boldrsa dctdeh. STNe @Rehulate MA@ dhafged and

L100 at the weight ratio of 2:1 and triethyl citrate .
sphejonized op p opleronizetayipned avidc e mom erossbpighidase. Thespheres pbtained

i ssgl ved. Tal c.was. di sparsed int.o,t ol.yrner .
from3 el sendeef AR o6 oB B it @iego rfest B ropgd with 16,18
and ZPAlcsRGcRERL €The pENes S6hMRRAYA TRRAAREmah strdedk vairs collected.

were charged in a coater and spray coated with the

The farrl bland weasarepagediby plending the spreened &IUHD pellesvidletate.
dried, and the dried, coated pellets screened through
a 14 nesh screen. The final blend was prepared by

Mangﬁ@ﬂﬁé thepsrameened gL pt fisandldasd beald® M@red with Eudragir®
009/ 085306 PCT/ US2008/ 014080 Manufacture of

S100dpki¥aBedt |V - CD-LD fast rel ease beads coated with
Budragit(r) '

CD/LD core seeds (also referred to as pellets) were prepared as Component I seeds except
that there was no final blend with Talc. The enteric coating solution was prepared by
dissolving Eudragit® S100 and Eudragit® L100 at the weight ratio of 2:1 and triethyl
citrate in isopropyl alcohol and acetone solution. Talc was then dispersed into the
polymer solution and mixed continuously throughout the coating process. The CD/LD
pellets were spray coated using the coating dispersion in a coater. The coated pellets
were dried and then screened through a 16 mesh screen. The final blend was prepared by

blending the screened CD/LD pellets with talc.
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S. 100. 1100 (5:1) Method of manufacture for this

conponent is the sane as those of the conponent Il 5
wheadssslexcept that the preparati on of the entRCT/TS2008/014080

coati ng dispersion was changed. Specifically, t he

teric atln p on i s, prepare har . . ®
Maniiefire QGCampBREY i 2 PG o T BRlegie BRfek rould ik Hicrasi
S100:D]® @t nl ess steel container, and to which while
stirring, Methacrylic Acid Cbpolyner Type A, NF were
charged and di spersed,. thereby maki ng a dispersion.
The r.equi red anpunt sol uti
Tarigieo e a5 (rstiie THoB % 90r Biegh. ST qFSdCAnaAe geid and
mlcr@cﬁﬁﬁﬂﬂg c&ﬁfl&éeosﬂaﬁéhai%érd' ihiaafghVattear nilﬁbr%.ns\?é{u@dt@d with purified
stai nl ess steel container was cha 1
watest | Tid wet, mibst Was: ﬁyﬂmdﬁdﬁlol ah @@pxdr:y , L.aywo Ble pige weneen The

char ged en a u re anou
xR R e D AT SERNEE 51 8. PEDgiZes saggpigith a'3mm cross
hatcifl| Hﬁ@%ﬁ& 'tl%‘res&ltﬁ@%’llé@%rmfmgﬁt ift dnhdvedl B0t Q0°®@F The dried
purified water was charged in a separate stainless

pelletst werk passnd ghmegh 16;ri8andydS methrssresnsand diepeljetd retaigied on 18 and

25 di,ssol ved andl%%l was added to the solution. 20 The
mesh sqreeds WL 9155 Shove was added and nixed to the

second di spersion and to which was then added the

third di spersion above. The m xed sol uti ons were
A segt cemsrsmduticnr wag)tpreppagl bes;hssgb/n@hyp@mell}asm(%lmaeoaéf606) and

t V.- d w
e GHTDRER oL o S50 BETSRMERF L bl g i

acid bletE AP RDSRE. Yhdpadss Werel diRdS MEthRUrich PeRete padsb@ through a 14
conmponent |1l beads, except that the preparation of

mesht $eeeemnt eri ¢ coati ng dlsper3|on was changed. 30 47 WO
2009/ 085306 PCT/ US2008/ 014080 Specifically the
enteric coating dispersion was prepared by chargi ng

An dd0Rioh8I04¢al 86ataNRUPlodu&dd By HiskSVin@Otyiprérielfdse Rphbﬁﬂd%gat 606) in
water in a stainless steel container and, to which,

alcohwhhiciselution Flrd segl cave solatioy Was applied t@@pmuaglm ac1¢ypléetmoater and
then ?}?edpeNEts\Av%érg d%g " &%Ca(?-q dfhsepd?{ea%%llgt(s) were passed through a 14 mesh

screen.

An enteric coating solution was prepared by dissolving Eudragit® S100 and Eudragit®
L100 at the weight ratio of 2:1 and triethyl citrate in isopropyl alcohol and acetone
solution. Mix until dissolved. Talc was dispersed into the polymer solution and mixed
continuously throughout the coating process. The screened tartaric acid pellets were
charged in a coater and spray coated with the enteric coating dispersion. The coated
seeds were dried, and the dried, coated pellets screened through a 14 mesh screen. The

final blend was prepared by blending the screened pellets and talc.
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yield a dispersion; then the required anount of IN

NHAOH sol uti on was added drop wise 5 to the above
wael@pession. | n a separate stainless steel conP@I/NE2008/014080

the required anmount of the second portion of purified

ter char ged d tirri I'c.ci .®

Maniggiire, i Comppeert, Dana C ek Dudie. el beamty salige il Sicragi
Sjooppj()oi@_l(ﬂ a di spersion; then the required am)unt of I'N

10 NHACH sol ution was added to the above di spersion.

In a separate st ai nl ess steel container, the requi red

a t of the ortlon of purified
Mettf it imamufats e ot i CRPPRIER o £ P, B3 %R e opponent 1
bead$§ h@:[&ﬁfj thdth @R bf"épﬁra‘ﬁ%ﬁ oia%’se@n{e?lct b@atﬁ‘l OURp&RIoAL Was. changed

15 The first di spersi on above was ad and m xed t
SpGthh:ell}s,eho eted? spemg dispeasich isrepuirahby v@mgmgelm‘: Eqwedi mheunt of

di sper.si.on above.

d t L
a frs) BorBnch] TR R QTS Ing: Sribh S TS Gttt LD ARG avhife stiring,
MethaB§1it REEE 0GRt eﬁyp-gh@ Nﬁ%ké &thr ! fisprsddNhereby making a

conponent beads ver'e filled into hard gelatin capsules
dispessicor dilegretuiredhemspeicof INANHiOH swdutignt svas mddéde diapbivésedto the
di bel ow. The in-process fill weight is controlled at
SPLUPlet  10% of the target weights according to Table

9. 48 WD 2009/ 085306 PCT/ US2008/ 014080 Table 9 Target

Fill Weights of |PX066 Capsule Test Formul ations
A req@@redubmpumtnof XG6€endH¢rpn |dPXDGHied| WXBH6R ax@PBrate stainless steel

contgigr SEPPE o) WA S B Ml bEHEE RCRGABO Y. Gype- B, NF were

charg'ég -and disptREPOMHRAt rEJ{un%@ %gt%unt of]19~]4N171 H-soluti8f wh®added drop wise

nponent 1l Beads -- --- .1 Conmponent
to thegtigpersiony Beads -- - -- 210. 25 -- Con'ponent V Beads ---
238.55 --

A required amount of a third portion of purified water was charged in a separate stainless
steel container. Triethyl citrate was charged and dissolved and talc was added to the

solution.

The first dispersion above was added and mixed to the second dispersion and to which
was then added the third dispersion above. The mixed solutions were screened through

140 mesh screen.

Manufacture of Component V — TA fast release beads coated with Eudragit® S100:L100
(5:1)

Method of manufacture for component V beads is the same as those of the component III

beads, except that the preparation of the enteric coating dispersion was changed.

47



10

15

20

Total Capsule Fill weight 403.3 448.8 611.85

Phar macoki netics result for biostudy 1PX066- AHL 5 The
W@k neti cs paranmeters of CD and LD for POLIUS2008/014080

tested fornul ations conpared to Sinenet(r) CR after

speciil B peReCGhing e &1 BRI aird o RO & g GlfsEamount

of affﬁgt iBh rifl2Ar WhRE & aT88hlReteBRtbRain¥) ah(D to which, while
Ln( x) AJE 192.54 Ln(Cm-) B/E 127.05 Ln(Crax) C E

stlrrlne,glvlzmacrwh Chaist )Capolymer] Tgpe A.randUSF were chagedaind dispersed to

yield g QisHbiof) ‘Eﬁ'& éﬁfﬂ“‘ﬁ?@’@g‘% ??lﬁﬁﬁd?é%ohé}@‘%? a5}l drop wise

tothég&@@(ﬁspg{ﬁor;24 35 Ln(Cma) D'E 81.06 Ln(AUC) A/E
161.73 Ln(AUC) B/E 91.24 Ln(AUC) CE 139.79 Ln(AUC)

D/E 88.03 49 WO 2009/ 085306 PCT/ US2008/ 014080

ts_an on: The data herein nstr
In a Sﬁ%%fa‘Po?tWBFeéfu g“ﬁijﬁi"nwnteﬁ F’ﬁefeflﬁ‘é‘? §P’8H"’of’? é?cond fortion of
puri fRe! W'Qlalewasf bﬂdrg‘éd a?idcxbhl?esstirﬁﬁé C’I@I@tlﬁ&@h@ A @EBI@err,SFﬁ)Q B, and
as sodium lauryl sulfate, exhibits a rapid ) 5
NF aitre oshptgeoandidisheraed teyicdd a3disparsion:THenpke pe@fitddeametint of 1N

l.at i on srable Bot h formul ati ons
NH“@E’:ﬁ%ﬁft‘tonaW%s 35,4?‘?? 'gﬁtaf’ﬂ}veh GEMOED pl asma concentration
at 6 hours post-

In a separate stainless steel container, the required amount of the third portion of purified
water was charged and to which triethyl citrate was added and charged; then talc was

added to the above solution.

The first dispersion above was added and mixed to the second dispersion and to which
was then added the third dispersion above. The mixed solutions were screened through

140 mesh screen.
Manufacture of the IPX066 Capsules
The required amounts of the component beads were filled into hard gelatin capsules

according to the specified fill weights in the Table 9 below. The in-process fill weight is
controlled at target + 10% of the target weights according to Table 9.
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the controlled rel ease version of Sinemet(r).

Informati on of study drugs are

PhartiacokimX(6 GeHoF biowlda /PEP6 A AHPX066- AH2(A)) is a

capsul e containing 5 different
is an i medi ate-rel ease CD/LD bead type.

Conponent

conponent beads.

|i sted below in Table

The HiRaosXMetich paihetdts 80 CBRrdl b RS arkeliéd ‘fol’ﬁhﬂzhl(ﬁlsfcaﬁfpared to

ER reI ease profile.

Conpone

nt 111

is an ER

CD/ L

SinemgiSeCRvafter erakadminisRatien awsemprasized in TddepBnent | V | s a

TA bead type with

a release profile simlar to those

of Conponent 11. Conponent V is a TA bead type with a
Table qb@aéﬁ. sztﬂf Jn* En&fmsmrmécpc,t,.ﬂ,omcoaﬁf E@mags And!¢drbidépa

WO 2 PCT/ US2008/ 014080 X066
For mJI atl on B (1 DRGGIBetAI—Q( B)e)‘»t/Re;f a ¢Bpsu(®® cont ai ni ng
ER CD/ LD begds th—Cremyph RH40 and
Pol oxaner E?g TA Eh(ls "‘?’fot i ncluded i ?%%{ forjmul ati on.
5 | PX066- AH2 For puh@ixpbn G R/EPX066- AHZ{.@) ) i S| a
capsul e containin CD/ I eads 1 ated with
Cr enophor | RH40 ap g (ng"%)xan%/gl% awgﬁ% | PX066- AH2
Formul ati pn D (I DXﬁXGﬁax)AH2(D)/}E is a caps¥ e cont ai ni ng
ER CD/ LD beads ted .t h TA apsul e does
not contaln Crenp Eﬁ@ﬂ r Pol o<1££?3c188

Ln(AUC) B/E 115.03

Ln(AUC) C/E 127.15

Ln(AUC) D/E 108.74

CD Ln(Crax) A/E 144.73

Ln(Crnax) B/E 88.97

Ln(Crnax) C/E '124.35

Ln(Crax) D/E 81.06

Ln(AUC) A/E 161.73

Ln(AUC) B/E 91.24

Ln(AUC) C/E 139.79

Ln(AUC) D/E 88.03
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10 The reference product is Sinenet(r) CR Tablet 200
ng. Table 11. | PX066-AH2 Product CD-LD Enteric Coated
W(DH)09/38:'(396'Igth (mg) A IPX066 CD/ LD Conbo Capsul BCTUS1008/014080
.5 (SL2) for fast 270 ng tartaric acid (IR + fast
and slow rel ease core +slow rel ease core)

Res”%“ﬁgg)e%%‘?séo’é 1PX066 CD/ LD Capsule with 6.5 (SL2)
surfactants 50-200 C IPX066 CD/LD/tartaric acid
Capsule 6.5 (SL2) with 215 ng tartaric acid and

The dataf bareiandesn@Btragd th fm@@o@m,l_mtﬂaaﬁmamﬂ@smuqf water soluble

fillerciiRE s gty ee v bt 1k sodiym faord) Ak, il Lpgia LD
absoﬂﬂiﬁm%ﬂ hlg %,r oY 803Mid. AURMK bﬁiﬂlé’@opméﬂdnoﬂ $nfl @ are desirable.

hese fornmulations are sunmmari zed below in Table 12
Bothafndnmabbm exhibiba signifaody bigbeobD pEATMISII0EHeLOsY 6 hours post-

dose RS b the Sthihedysaf Tebiebo t e Apiep ront PR Blpifioyp and
D ard-86 9fnifar Le@Pncﬁg’atecl‘/bﬁ h@8agieAUICNSE (8l Hh@$69%h reép&tlvely. Since

the PK profiles of formulation B and D are similar, formulation D with double the
quantity of TA beads does not offer any additional benefit over formulation B.
Formulation C, with coating consisting of Eudragit® S100:L100 ratio of 5:1, exhibits a
PK profile suggesting a faster in-vivo release relative to formulation C and D. This is
further supported by an AUC of 127% relative to Sinemet® CR Tablet indicating LD was
rapidly released and absorbed in the upper GI tract.

EXAMPLE 5

The data herein shows the bioavailability/pharmacokinetic results of an enteric coated
tablet CD/LD formulations, using 50-300 mg of CD-LD with 0-270 mg of tarta_ric acid
compared to the controlled release version of Sinemet®. Information of study drugs are

listed below in Table 11.

[PX066-AH2 Formulation A (IPX066-AH2(A)) is a capsule containing 5 different
component beads. Component I is an immediate-release CD/LD bead type. Component 11
is an ER CD/LD bead type with a fast ER release profile. Component III is an ER
CD/LD bead type with a slow ER release profile. Component IV is a TA bead type with
a release profile similar to those of Component II. Component V is a TA bead type with

a release profile similar to those of Component III.
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Lact ose Monohydrate NF 4.5 Sodium Starch d ycol ate NF
2.3 Sodium Lauryl Sulfate NF 2.3 Povidone USP 0. 46

W 2000/08i88 0. 23 Purified Water, USP N A*  ConpRCiEH$2088/014080
Car bi dopa USP 6.75 Levodo a USP 25 Mcrocrystalline

I 4. ohydrate NF 4, '
exgen bip Serpulrisnd MESSE ST TGR e “anitinipe FRACHTP beacs
formBRYOQRB CRIm&pite RIVBO NAQr Phlokamel 88O0PPAY [¥hot IéRRIeA in the

NF (Eudragit(r) L100) 0.55 Methacrylic acid

formgliohynmer, Type B NF (Eudragit(r) S 100) 1.15
Triethyl GCtrate NF 0.48 Talc USP 0.49 Acetone, NF
N A* 1sopropyl Al cohol, USP NN A* Purified Water, USP

IPXd%A&mmgﬁﬁBh d flPX@@GD&I@E(I@ ) {d9Fcapbul8 Lontafi ERGCMEEFI’) beads
M crocrystalline Cellul ose NF 54.42 Methacrylic

formalatczd with 6rgmephor REpH) andNPol¢rumkrd@st ¢nd TA100) 2. 18

IPX066-AH2 Formulation D (IPX066-AH2(D)) is a capsule containing ER CD/LD beads

formulated with TA. The capsule does not contain Cremophor RH40 nor Poloxamer 188.
The reference product is Sinemet® CR Tablet 200 mg.

Table 11. IPX066-AH2

Product CD-LD Enteric Coated pH
Strength (mg)

A IPX066 CD/LD Combo Capsule with 6.5 (SL2) for fast
270 mg tartaric acid (IR + fast release and slow release
core +slow release core) 75-300 core

B IPX066 CD/LD  Capsule  with 6.5 (SL2)
surfactants 50-200

C IPX066 CD/LD/tartaric acid Capsule 6.5 (SL2)
with 215 mg tartaric acid and
surfactants 50-200

D IPX066 CD/LD/tartaric acid Capsule 6.5 (SL2)
with 215 mg tartaric acid 50-200

E Sinemet® CR Tablet® 50-200 -

4 Merck & Co., Inc.

The qualitative and quantitative compositions for these formulations are summarized

below in Table 12 and Table 13.

51



Met hacrylic acid Copo

100) 4.5 Triethyl
W e@vo8B06 NF N A*

Purified Water,

I so

USP N A*

Tablgldy Bprybsion Yo HEEAR

l ymer,

propyl Al cohol,
Conponent

Type B NF (Eudragit(r)S
Citrate NF 1.91 Talc USP 1.91

USP N A*PCT/US2008/014080

IV 52 WO
O Tartaric acid NF 27
F 6.79 Ethylcellul ose NF

2.81 HypronelTlose,
copol yner, Type A NF
Met hacrylic acid Copo

e2910 USP 5.01
(Eudragit(r) L1
| ymer,

Met hacryl 1 c aci

DO) 2. 44
Type B NFréfmhelageni A(r) S

Ingredidies 4- 64 Triethyl Gtrate N- 2.0 | j@)capsart 1- 51
Comgfgnentd s, o0 AT 1 SODTORYL A Cono e A
Carbidqgs USP™ ), 1 2 o L it ose NG g T
Levodepa,UBR ol | | pse’ NE 12 38 Hynr omel L osb2Type 2010 LUSP
Micr09ryﬁqllin“,ﬁpl|lg{9qe}}\{ﬁ c aciid copolynmer Ty HOA
Lactose Monohydrate NF 4.5
Sodium Starch Glycolate NF 23
Sodium Lauryl Sulfate NF 23
Povidone USP 0.46
Talc USP 0.23
Purified Water, USP N/A*
Component II

Carbidopa USP 6.75
Levodopa USP 25
Microcrystalline Cellulose NF 4.6
Lactose Monohydrate NF 4.6
Sodium Starch Glycolate NF 23
Sodium Lauryl Sulfate NF 23
Povidone USP 0.46
Methacrylic acid copolymer, Type A

NF (Eudragit® L100) 0.55
Methacrylic acid Copolymer, Type B

NF (Eudragit® $100) 1.15
Triethyl Citrate NF 0.48
Talc USP 0.49
Acetone, NF N/A*
Isopropyl Alcohol, USP N/A*
Purified Water, USP N/A*
Component 111

Carbidopa USP 26.99
Levodopa USP 100
Microcrystalline Cellulose NF 54.42
Methacrylic acid copolymer, Type A

NF (Eudragit® L100) 2.18
Methacrylic acid Copolymer, Type B

NF (Eudragit® $100) 45
Triethyl Citrate NF 1.91
Talc USP 1.91
Acetone, NF N/A*
Isopropyl Alcohol, USP N/A*
Purified Water, USP N/A*

Component IV

52

d



NF (Eudragit(r) L100) 8.62 Methacrylic acid
Copol yner, Type B NF (Eudragit(r) S 100) 17.5

waeeoewdsshe Citrate NF 7.45 Talc USP 4. 69 Acet BGBEFUSIB8/014080
N A* 1sopropyl Alcohol, USP NN A* Purified V\&ter USP

|

F AN
)89 0853089 | 5-13§UFormaJ.at:on

Ethylcsllul@ﬁedﬁla D (1 PX066-AH2(B) . | PX066- AHPRE) . | PXQ66-
HyproftdB640) Typééi?mw%&l on B 1C ID Ingredi ent$lng/ capsul e
Metharpylic aprludopolymer Typd & | Car bi dopa USP R6. 99 26. 99 26. 99
NF (EuéndgiefoL BDo)SP 100 100 [L00 M crocryst apkisne Cel | ul ose,
MetthE:h@Ja&J@bp@@nQQ e B0 Lactose Monohydrate NF 53. 75
NF (Euar if su)wnnl tOl USPA;- - T ?999 E@)ﬂ d?ne: USP .
Triethi/ Citrate NF_, -~ " TatT, OSP~23. 9971111 32§$ METNacTyrio
Tale :J’lbengUInzllb‘l T rype A NF(Eudragrt 11511.UU) 4898
Acetone, NF. ~ N/A*
Isopropyl Alcohol, USP N/A*

| Purified Water, USP N/A*
Component V'
Tartaric acid NF 107.5
Microcrystalline Cellulose NF 26.85
Ethylcellulose NF 12.38
Hypromellose Type 2910 USP 2.63
Methacrylic acid copolymer, Type A
NF (Eudragit® L100) . 8.62
Methacrylic acid Copolymer, Type B
NF (Eudragit® $100) 17.5
Triethyl Citrate NF 7.45
Talc USP 4.69
Acetone, NF N/A*
Isopropyl Alcohol, USP N/A*
Purified Water, USP N/A*
Hard Gelatin Capsule 1 unit
Total Capsule Fill weight 526.63

*evaporated in drying process

53



Met hacrylic aci

5100) 98.19 40.35 36.17 Tri et hyl
wa700328BBe¢ 55 Pol oxaner

d Copol yner,

40 Hydrogenated Castor O,

cid _N

Type B, NF (Eudragit(r)

Gt

188, NF 33.5 33.5 ---

NF (Creno

rate, NF 42.18
PRCT/UX3008/014080
phor RH 40) 17.5

Taly 15 Farmatear S Gk st ass R hdnt O Sass AR (GhPX 066

AHRDN A N A N
R ouri 1 ed

A*
VWat er,

1 unit 1 i
+——tHHt+—a—tHH

| sopr opyl
USP N A*

Al cohol ,
N A*

t Taot al
+ O+

N/ A*

USP N A*

H

N A*
Hard Gel atin

f‘ancnl a1 unit
P AT O - ATl C

Cansul o L
PS8

Wei ght 581. 18 491. 98 441. 45 Formwbgionat ed i n dryi ng

process 54 WD 2009/ 085306 RGJ/ US2008/|0324080 D
Manuf act ure of |For mul at i on (A HPX666—AHA)
Manuf act ure of |{Conponent Bgad— CBAHLD—Fast—+elease
beads 5 Met hod |of manufactyre for thi s corrponem beads
Ingr| E t he. sane ai E{,ocz.,h,ftcmf.{o,r I’-\,uu UIIClIIL Ecaur i mg/capsule
CarbMpaifiset ur e of |Conponent |1]|26.96D- LD flastoor el eas¢2beads
Levod&algp W Th Eudragit(r) S10@p1100 (A:bh 10 Methego of
Micr rure fonthi s conporjent beads [FS the sang as
Cemﬁ aly ]?'&r cconmpor entl [l ) beacs“ha I PX06665Q,‘51 as |30.00
Lactdt MoASuaraE ,i‘f't’LF,\fni”Eﬁ:ﬁJWfﬂfl o R L
Mannitol, USP~—_— = >t o croe Dy coRteqmarrREer 1gh 00
Povidone, USP 17.35 - ---
Talc, USP 23.99 11.11 9.97
Methacrylic acid
copolymer, Type A, NF
(Eudragit® L100) 48.98 20.13 18.09
Methacrylic acid
Copolymer, Type B, NF
(Eudragit® S100) 98.19 40.35 36.17
Triethyl Citrate, NF 42.18 17.32 15.55
Poloxamer 188, NF 33.5 33.5 ---
Polyoxyl 40 Hydrogenated
Castor Oil, NF
(Cremophor RH 40) 17.5 17.5 -
Tartaric acid, NF --- 107.5 107.5
Hypromellose, USP Type
2910 --- 52.58 47.18
Acetone, NF N/A* N/A* N/A*
Isopropyl Alcohol, USP N/A* N/A* N/A*
Purified Water, USP N/A* N/A* N/A*
Hard Gelatin Capsule 1 unit 1 unit 1 unit
Total Capsule Fill Weight 581.18 491.98 441.45

*evaporated in drying process
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15 S100.1100 (2:1) Method of manufacture for this
conponent beads is the sane as that for enteric coated
w@pokisizeads in fornul ation A tested in | PXO66Pr@GDESHAS/014080

as discussed in Exanple 2 above. 20 Manufacture of

on TA | I eads coated wth
Ma”%?‘gﬁ ?’ mé%{ﬁ’”lﬁzé;XJé?’%?i%Q?hod of manufacture for
this conponent beads is the sane as that of component
1l 25 beads in biostudy | PX066-AHl, as discussed in
Manigtaeiony of Qoratoment B&BI IAOCEUDD/RosE3061sPbA4dsS2008/ 014080

Manuf acture of Conponent V - TA slow rel ease beads
coated with Eudragit(r) S100.1100 (2:1) Method of

MethoB B fraGudcurt For il &&ﬁdﬂéﬁﬂ@éﬁds ke gfdSsahie 4sh8 thanN@r @mponent 1
that for enteric coated 5 tartaric acid beads in

beads oy IRX0461 /01 Astdissussgdiim Ex@ypeet #06¢02 as di scussed in
Exanpl e 2 above. Manufacture of the | PX066 Capsul es
for Formulation A 10 The required amounts of the

Man&RERPNIF CHRASIRnMAY e fapires {, Gt RIRE Bt @bhRdCARRUESF agil®
according to the specified target fill weights 10%

S1007aM0e2214. Target Fill Weights of |PX066 Capsul e Test
Formul ati ons. 1PX066- AH2(A) Conponents ing/capsul e
Conmponent | Beads 6.2 Conponent |1 Beads 8.7

Meth6@NBTASRIfadthre 36 F6iS cl)ﬂ%)oﬁent@%%@[kefh% dacBRadat 2. cl)mponent II
Conmponent V Beads 187 Total Capsule Fill weight

bead9m, I8X066 Ml Lif ascliseussedfin FsampEdt ahoivat i on B
(1 PX066- AH2( B))

Manufacture of Component Il — CD-LD slow release beads coated with Eudragit®
S100:L100 (2:1)

Method of manufacture for this component beads is the same as that for enteric coated
CD-LD beads in formulation A tested in IPX066-B06-02, as discussed in Example 2

above.

Manufacture of Component IV — TA fast release beads coated with Eudragit® $100:L100
(2:1)

Method of manufacture for this component beads is the same as that of component III

beads in biostudy IPX066-AH]1, as discussed in Example 4 above.
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To make formulation B, a suitable anmount of ethano

and purified water were m xed and to which Crenophor
woRRIO/08%386 di ssol ved and charged in a first sol BCT/082008/014080

t hen povi done was charged and m xed in the sol ution.

vaniSGBF O PR duiTPanoutsliate Beeicricams Tt g $100:L100

(2:1required amount of purified water. Suitable anmpunts of
car bi dopa, |evodopa, mcrocrystalline cellul ose,
Iactose nmonohydrate and pol oxamer were charged into a

r and nixe a unifor

b| at nt.i | wd )
Mettdd 4L PraiaR i Biodnopmse by b sHIG Pt Tof gteric coated

tartafid %6Gd RANEIRI fde@ﬁlegiroawlt@;t@& PP 2sK6-BO6-0h &isfdisctiksed in Example 2
sol uti on above foll owed by continued granul ation by

aboveddi ng the separate granul ating fluid above thereby
resulting in a wet nass. The wet mass was extruded
through a suitable extruder equipped with a screen

Mansifdfurelof hLIPX0661Ofpsards /y;dﬂbﬁnmaoﬁmer onized in a
spheroni zer at an appropriate 5 speed and the wet
extruded beads were dried in a fluidized bed dryer.

The.dri ed b d wer e then assed thrqugh a S #16Q ..
The FEel TR G b omuet PR Ve hEe 1uly ratgCgdap capsules
accordil Oafle s;@iﬂédtt&%ebﬁﬁl%lglﬂﬁi DRSS through 18 nesh but

retai ned on 25 nesh screen are collected. 10 The

enteric coating dispersion was prepared by dispensing

Tanfd, Rl R Wb b TP R Femsdle RS Okom Ry RBony * °P
citrfite was charged and di pgbg@gkﬂﬂgghe solutljg.

The Taopifideyi@s continued unfld 06 rial was (fully

di ss H Yn HY\iIBéa(aéllI X1 llg, Tv'e45|§u y| | T ACI u_'_\,upui Iyl r,
Type ohen %eaalal get—t O 4g7 SOttt uuhl. |||cI sordt | on
was | i the—rateraf——was—FuH-y—assebvedt hen
agai f=olpoRgRt ILBeads; ng i '
Type CP?mPRFﬁmABéBF@dﬁr ged to t ég-lenl ut-ion M xing
cont {GomeanepsViBeadhe nat er i a|l8%As ful | y di ssol ved
Whi | gotalXiapsule Fill weights char §266 and di spersed in It he
solution. Mxing continued throughout the coating
process. The collected beads above were charged into a
Mang(ﬂcngmf'é Test farpdatione § ARX0eG-AEBYhed 20 with a
Wirster insert and were spray coated using the enteric
coati ng dispersion above. The coated beads were
To nchke éekmdatibnt Bea siritabtt deauds ofiethanplbasigphiriflfedougbr weldSnixed and

to w@%}i,ﬁ%&ﬁ%@ﬁ?@ﬂ maggfsg(r)]g% la%qll rc]gﬁ%ﬁgg %;ggt SO u%rolna!chen povidone

was charged and mixed in the solution. A separate granulating fluid was prepared by

dissolving the required amount of povidone in the required amount of purified water.

Suitable amounts of carbidopa, levodopa, microcrystalline cellulose, lactose monohydrate
and poloxamer were charged into a suitable granulator and mixed until a uniform powder

is formed.
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added to it in a suitable blender and m xed until

uni form 25 Manufacture of Test Formnul ation C (1 PX066
WORBOMOBPOA sui t abl e amount of et hanol and puriPCEUS2008/014080

wat er was di spensed and m xed in a stainless stee

contai ner, to which s, ¢char ged and di.ssql ved
The SRS RS ash ot i BB RT iy e R sBave, followed by
contigéd bradtilafifn 99! adlin@the 3&papate YEAndREAS IREBABove thereby resulting in
PCT/ US2008/ 014080 A suitabl e anount of carbi dopa,

a wet anasslopAhe meat tragss ovascixdruded ¢hrougly s tsuitabla exguf¢r gquipped with a

and xamer..was charged into .a suitahbl e granul ator .
sered e L Ty TP O R oA IEaEe b oo B of effropriat
speed@aAd WhatvRd evtrhlled B&ds e iatd NPa IRIdIEdOPePBYE Theldried beads

creating a wet mass. The wet nmass was extruded

weret thew pgssed thipughbsl BSekt6r mgsh sergen, Jp® ¢ 1% meshasaseane 415 #25 mesh
si ze of 5,and. t he .extrudate s _spher,onized i.n
scred) 6 ity Dy [iueaa B Pt oy i ioE B BRURHGR Aiflest boreen

are cHRéct@Kt ruded beads were dried in the fluidized bed

dryer. The LOD was neasured using a Moisture Analyzer
and the drying process was stopped when the LOD val ue

rhe L35 RS s A A0 U A R o
of adetéhe BN iSpk ,aldhof 4nd "WEile BEkRGMhANbIRadh, tlhyl thfite was

beads retained on 18 nmesh and on 25 nesh screen were,
charged| 4ndcdissgl veddnishe seletion. TRBe segingowrst continued vatilihe material was

.epared.as, fol |.ows. et hano] ~sol uti on. wa ared
rullyBSBREET W 1a it p bR SO AR CTPoMhBh v Pe G diarged (o
the sBHitioh] erhe/sl@tiorl Wad nfikéd Bh@iSthe ShfBlial vids ARt @bdd®Ved then again

sui t abl e anount hypronel | ose was charged and di ssol ved

whil¢ mixing, Mdthavoylic deldiCopelynithelynsl BebFewapshaiged &@ shensqjution.

MixiRE SPREd W5k TEORPER o Med DR A VAL PR st charged
and A8krselliA YheCRitRA. WMixifg EdRinte@thré®Hout #18 cOMing pr8Bess.
prepared above. The coated beads were dried in the

fluidized bed and the dried beads were passed through
s _through the.

# 14 h The. ds .t hat
The Sl gD o0y Mt SRerEThanat slabr: ORF g Bl Gfipped
with WaWuRit @PiRAEGE af® Wedd kStap cotted WbingRh& eeBY Rbatg didpersion above.
Met hacrylic Acid Copol ynmer, Type A, NF, Methacrylic

The pesited beads|ware driedyprd the dged beads were passed through a US #14 mesh

screen. The resulting screened material was charged and a suitable amount of talc was

added to it in a suitable blender and mixed until uniform.
Manufactdre of Test Formulation C (IPX066-AH2(C))
A suitable amount of ethanol and purified water was dispensed and mixed in a stainless

steel container to which was charged and dissolved a suitable amount of Cremophor

RH40 resulting in a granulating solution.
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triethyl citrate and talc were di spensed. A suitable

anount of acetone and isopropyl alcohol were m xed
Wowd0v/08§3de duri ng the m xing, triethyl citrate MBUS2008/014080

charged and m xed into the sol ution. Nethacrylic Aci d

A N h h d
A suZgBR B b eRihidomantsviiier ARHHE s ik eor Mg dEiulose, and
poloia%éﬂ/wﬁjd &?&ééﬂeﬁﬁto Yathans )gh{n%la?@r' £hBRhixeapaty i formY PEhe mixed

was additionally charged into the sol ution.
powdnrxvasgrmdﬂtcchwetu thegmaawwluem@@vemwgmowwmeﬁs The

wet s vas e inAE e S bt ot e wilf's forf e sib'6F1.0 mm
and tA6 ekirt®ek (WhS %&hﬁyiedtlhe Bite §§herz{h§elca@ hh appi@grileapsed.

were coated with the enteric coating dispersion as
follows. The 5 collected beads were charged in a

The fitk PP AFEaaTDi T Riete RO R Chaday Vs Hheasured
usinglh W&Eﬁk@ﬂnﬁ?%%d-lfﬁ@ dB9R FdcBRANS WeFRd WiReNhe 'L'Oﬂj value was

and the dried beads passed through a US #14 nesh
not rmereetban aﬁhleetswlee ﬁé/d Thatdgied ebleadvawem then passed dhrangled US #16

W th a, suj abI n a ende
mesh LT 8 O AR A0 AT D eTset PBRS. Wi (1B peags retained
on IQHQEW hr'i’d b a5 %ié'sh“sér@éh Were dolieqad afd Bngédssol vi ng
pol yoxyl in a solution of ethanol and purified water.

15 A suitable amount of carbldopa | evodopa, screened

tartaric id, mcrocrys ine .cell ul act o
The 5 GG SRt wa® wiraied et Rloha AR rageol Suripd St repared by
m1x1ﬁ%%‘é1 lréduled anlbitht "AXREEORBL QUSRI anWesuriiiednwaitt G dMstathless steel
e granul ating sol ution thereby creating a wet nmss.

contaihgs. e tsuitable ammunte hyprotet osen wasi pharged Lantadibsolesdt imuther ethanol
ltgglltjlpped Wth a screen size of 1.0 nm The resulting
50 rudat es were spheronized in a suitable spheronizer.
The wet 20 extruded beads were dried in a fluidized

bed dryer and the LOD was neasuring using a Misture
The Méﬁq@ebeadihetamﬂumglhmb%ldm 2§tmm®e@rmewemh@atg§l§ into a

t 3% .The
fuidisRd 480 Bp 8 halBhdh wiib BN RS R U8 b ot R seat coat
solutiiSprep&t @ 8Pove SThe?&atetbbdias et 8881NinAMRE fRAdized B arid e dried

beads retai ned on 18 nesh and on 25 mesh screen were

beadg vierecpasesd thraighet 3 féd mesh scrden. ebhdlesads thae pess dreuglythe screen
h a,seal coat. The seal coat nay be prepared as

el

The enteric coating dispersion was prepared as follows. A suitable amount of
Methacrylic Acid Copolymer, Type A, NF, Methacrylic Acid Copolymer, Type B, NF,
triethyl citrate and talc were dispensed. A suitable amount of acetone and isopropyl
alcohol were mixed well and during the mixing, triethyl citrate was charged and mixed
into the solution. Methacrylic Acid Copolymer, Type A, NF was further charged into the
solution. Mixing continued until the material was fully dissolved. Methacrylic Acid

Copolymer, Type B, NF was additionally charged into the solution. Mixing continued
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An et hanol solution was prepared by m xing the
requi red anount of Al cohol, USP and 30 purified water

WO n009/083306 Nl ess steel container to which a suiP@bUS2008/014080
anount hypronellose was charged. The dried beads were

w0 45 Bauls R o880 b e HERE A, dhfied in i

solutéord Mpmgommteddh@ﬁgh@ttthfpme@b. coat solution. The
coated beads were then dried in a fluidized bed and
the dried coated beads passed through a US #14 nesh
hak h
The %8{1%(30 ! eed':l-ggew%%e Coﬁtdl t{lglgt? %I‘itsc EO%HQE Cflg) resz&\{M ?l? ﬁol\g\ﬁ\;/se. The

were-co

colleetetieehds wort ¢haggedi inpesiiable. fluibige &bt coMeCaRlippd with a Wurster
di sper si on was ire pared as follows. A suitable anmunt

inserh ANGBRTAY €93F6q Withthe) erisHe COHEE, dlsppys‘g@n abover The coated beads were
y I
e MU ] G RBAIER PR 4 B prcnce
mategiaEtvas@iadthnd Shprged withed ﬁﬁtlable ANRRINTDRGEL el Blendaer i ng
the mxing, triethyl citrate was charged and di ssol ved
in the acetone and isopropyl alcohol 10 solution. Then

ymer, Type A and
Manwcj\f\lgrreeryfwe ar ed’S ﬁnggxgg%SW M xi ng conti nued
until the rmterlal was fully dlssolved During the
m xi ng, Methacrylic Acid Copoly pe B, and NF
A grwlétﬂaﬂn%m@w 86 remrged §b|dmspldﬁlg mlxm@ 18 gniqlpiriyof ethanol and
tidiet Ne material was fully dissolved. Then talc was
ar ged and di ssolved in the solution. MXxing
contl nued throughout the coating process. 15 The seal

~ coated beads were charged into a suitable ) , _
A syijablejiamoynt f %Q{d@pa,egemoém WHeeRed, tanaic tagtd, | mé@perystalline

cellu%ﬁéi @g@gﬁvp%%hg #és%]ﬁg%&l&?aa:r?é\?\;\?égég %‘g& %n? kgtﬁ) gﬁ 3' Uhulator.
The hiadismueriel pas geshuldiduih the PRandlhfingB6utiss tEEBby H&:@tmg a wet

screened material were charged and m xed with a
massg fihe ¥t anaspridigh exigpdaddhtough aguisable etrudepgquinped with a screen size

of 1 y%ﬁ%ﬁg Ellj]lﬁ'h ﬁ'b | {évgr% ﬁ%ﬁ%tzgé gr[ O?ll.l %%tle %ﬁ\ k(%% 1gel The wet

extrutledi beddzswad erarrulaaﬂmatzad cbemayeedna @he RODEWAS MRiakliningG%ing a
after oral adm npistration are sunmarized in Table 15.

Moisge \Amabxgn, dés shpinp@reesss o@s/steppegvhen the LOD value is not more

than a target value 3%.

pur1

The dried beads were passed through a US #16 mesh screen, US #18 mesh screen, US
#25 mesh screen and pan. Only the beads retained on 18 mesh and on 25 mesh screen

were collected and retained.

The dried beads were coated with a seal coat. The seal coat may be prepared as follows.
An ethanol solution was prepared by mixing the required amount of Alcohol, USP and
purified water in a stainless steel container to which a suitable amount hypromellose was

charged. The dried beads were charged into a fluidized bed coater equipped with a
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Tabl e 15. Mean ratio of Ln-transfornmed Crax, AUC of
Levodopa and Car bi dopa Paraneter Test/Ref Ratio (%

woon§Boax) A/E 80.73 Ln(Cmax) B/E 16.19 LnPcarE3008/014080
CE 18.15 Ln(Crmax) D E 16.55 Ln(AUC) A/ E 108. 65

Wurs_l_l't%r 1?@“%;6"{%?%}2&% ew%s%gm%) qu io&% %ﬁ?n B?Ee %@CP‘ngds were then

drled—lﬁi(aqm&he@bgd 48d 8 drled(deaRrY)bebdHpabledthroush GAUK) 1 Mnfesh screen.
94.93 Ln(AUC) BIE 2.69 Ln(AUC) CE 12.54 Ln(AUQ)

The Biags that p&sedkthronghsthasereen weresenillepted. The data herein
denonstrated that fornmul ati on A achi eved a desirable
in vivo plasma concentration profile. By conbining

The EYMRCcARADE Mefe %até@&vhﬁrahc‘en@&icdc&ﬁﬁgﬁlsbl’%stdi'l eNkeCértéric coating
coating on either fast or slow release core) wth

dlSpetrhpa avas pugranehasfodiowsD/A. sllmbl@amgwdxfll‘ﬁe@d@ytw Asidppolymer,

gxaﬁ\?lﬁgl\’lg rt | ?lﬁe‘?g ggi%] erl C Blg’oértlltgy egltrape and talc was

dlspé‘rshrdrmA %hitame 'ﬁm%hﬁt"@ida&to?ﬂe%ﬂflédifi‘@}ll Yldoha! (vas nitk&@BWell. During
concentration 10 profile with ['ower Cmax (80.7% and

the Im@mgal’f@lﬂi}é CALIG M@@ngrdedrdtdlss@hted m s acefoae @nd ésopthmydalcohol

solutidyy'c s Ve mising. e Tl Kbl CipoBR, cRfFag: e B were

chardddTintd 3hd QoRSIOHM Mixig! Surkifubd WRE] 98 yatdrBll kY5 Gully dissolved.
ours) dosing reginmen.” 15 The PT ratio is deflneg

Durisg 8wdyixéngtMethacriibe AsidhOepolsimss TyipaHivand OV sistar dtaurgmi. into the
solut-iI;)hn? Mixing continued until the material was fully dissolved. Then talc was charged

and dissolved in the solution. Mixing continued throughout the coating process.

The seal coated beads were charged into a suitable fluidized-bed coater equipped with a
Waurster insert and spray coated using the enteric coating dispersion. The resulting coated
beads were dried and the dried beads were passed through a US #14 mesh screen. The
screened material were charged and mixed with a suitable amount of talc in a blender

until uniform.
Pharmacokinetics result for biostudy IPX066-AH?2

The Pharmacokinetics parameters of CD and LD for four tested formulations compared to

Sinemet® CR after oral administration are summarized in Table 15.
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Results and Discussion

The data herein demonstrated that formulation A achieved a desirable in vivo plasma

concentration profile. By combining two components of tartaric acid beads (with enteric

coating on either fast or slow release core) with three components of CD/LD drug

seeds/beads (instant release portion, and enteric coated portion with coating on either fast

or slow release core), formulation A showed a significantly flatter plasma concentration

profile with a lower Cyax (80.7%) and comparable AUC (109%) relative to the reference

drug Sinemet® CR.

A PK simulation study was conducted to calculate the peak to trough plasma

concentration (PT) ratio assuming a three times daily (every 6 hours) dosing regimen.

The PT ratio is defined on steady state 18 hours post-dose plasma concentration. The
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AH3 A) tartaric acid 50-200 B Sinenet(r) CR Tableta
50-200 'Merck & Co., Inc. 5 The qualitative and

W@ @ansI3ed | ve conpositions for these fornul atiPCEUS2068/014080
summari zed below in Table 18. Table 18. Qualitative

. d antitative Co Siti of . Test .Forjuyl ation ..
simofi{Sns Al %, s iR ta, ble Mo, "Siinabd S Ritrdiion A hes
signiBeastlyl lowea b7, dapatio WSl ve toBinethe®Pacioppy. USP 66. 67

M crocrystalline Cellul ose, NF (Avicel PH 101) 79.17

Lact ose Monohydrate, NF 35.83 Pol oxaner 188, NF

he SBSR o P FE P P S BB, ooy
MordbveR it iVBhBRC A dnfagd&isd i ARRS YéPikate THRE ad Bftaric acid seeds in
(Eudragl t(r) L100) 32.65 Methacrylic acid Copol yner,

formWlapien Band\ithq Megreayitiqr pf art200) add.in® sam¢ drugybeeds significantly
d Gt ﬁ? . NF.12§. 2 Talc, USP 15.99 Acetone, NF N A*
e"“‘laﬁ%{) 3{5?“&#8 HOF usP NA* Purified Vater, USP N A*

Bead Il Tartaric acid, NF 71.67 '

Table 16. Simulation of Steady State Plasma Concentration, AUC, and Peak-to-

trough Concentration Ratio.

CD-LD  Dose Peak to Trough
Formulation (mg) Css,max | Css,18hr Plasma Conc ratio
A (IPX066-
AH2(A)) 75-300 1030 591 1.7
E (reference) 50-200 1212 349 3.4
EXAMPLE 6

Formulation with separate CD/LD containing surfactant seeds and tartaric acid seeds for

IPX-066 was evaluated for PK parameters.

- IPX066-AH3

Information of study drugs are listed below in Table 17. Formulation A (IPX066-
AH3(A))is a capsule containing ER CD/LD beads formulated with Cremophor RH40 and

Poloxamer 188 and ER TA beads with a similar dissolution profile.

62



M crocrystalline Cellul ose, NF (Avicel PH 101) 17.93
63 WD 2009/ 085306 PCT/ US2008/ 014080 Ethyl cel I ul ose,
woRoopmsIsocel Standard |1 0FP Prem um) 7.53 Hyprpe®Ub2988014080
USP Type2910 (Pharmacoat 606, 6 cps) 13.50
Met hacrylic acid copolynmer, Type A, NF (Eudragit(r)
1,100) 14.77 Methacrylic acid Copolyner, Type B, NF
(Eudragit(r)_ S 100) 29.50 Triethyl Gtrate, NF 12.63
Tablqad7.c IPXRgo-A Acetone, NF N A* |sopropyl Al cohol,
USP NV A* Purified Water USP NA* Hard CGelatin
Prodgefpsul e 1 unit Total wei ght 56XR&D *evappFEateae Cpated pH
drying process Manufacture of TeStength(me)l ation 5
A Manuf agtipxeseof @mvponentcoaimehgl| - CD/ LD beads Met hod
(IPXff66ranufsagicwne Capsult hiveh cospangnt beads i s| 6hdSkAe as
AH3@) hat| drkicheiamul ation B of [|P§0fB- AH2, as di scussed

B above 1|®ikrRifitr TheletManut act ur € wiaggonponent- Bead 11 -
" MerbR PEBUSJVET NOd of manufacture for this component

beads I's the sane as that of conponent IIl 10 beads
i n |1 PX066- AHL, except the content for enteric coating

e S SR RS, S
below in Table 18.

Table 18. Qualitative and Quantitative Composition of Test Formulation

Formulation A (IPX066-
AH3(A))
Ingredients mg/capsule
Bead 1
Carbidopa, USP 17.99
Levodopa, USP 66.67
Microcrystalline Cellulose, NF (Avicel
PH-101) 79.17
Lactose Monohydrate, NF 35.83
Poloxamer 188, NF (Lutrol F-68, NF) 22.33
Polyoxyl 40 Hydrogenated Castor Oil, NF
(Cremophor RH 40) 11.67
Povidone, USP 11.57
Methacrylic acid copolymer, Type A, NF
(Eudragit® L100) 32.65
Methacrylic acid Copolymer, Type B, NF
(Eudragit® S100) ' 65.46
Triethyl Citrate, NF 28.12
Talc, USP 15.99
Acetone, NF N/A*
Isopropyl Alcohol, USP N/A*
Purified Water, USP N/A*
Bead 11
Tartaric acid, NF _ 71.67
Microcrystalline Cellulose, NF (Avicel
PH-101) 17.93
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tested fornmul ations conpared to 15 Sinenet(r) CR
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64 V\D 2009/ 085306 PCT/ U82008/ 014080 Tabl e 19. I\/lean

[iaY T ="""NN ALIC ~f

T \*A AT —t Alu/\, O Ul _CVUUUIJG. Olllu
Ethylﬁ%’ Sao@fp@t%ﬁf& u§d(/Ref Ratio (% &D Ln( Cmax)
10FP 9188 CD La{Cray) \75 I B—4-87
Hypromg UQFJC(K%A/ BSP. 11 h@eiflPd and Di scussi ons 5 The
(Pharmgenat 6¥n66PS)surf act ant s iln formil ati ohl3; gnificantly
Methatylicezeid dopolynisirofiveei AalFI|i ty even V\,herﬂ4t7|§1e
(Eudrhgit%l(mi on contains sepdrate druqg angl tartaric acid
Meths@@itSaciE&SpdNher TR BONAYl ati ons for | PX066 AH4 Four
(Eud,fag{%ﬂo@;i ons of | PX-066 Were eval uat e@l2dos0 PK

TrictACArRd, §FS - 1N ormatron gf study drug§ogse Iisted

Talc, %lpow T Tabte 20 IS5 Tafi e 20. 1 PXUGpARA For mul ation
tTo off—AmTouTTt UI U EE% e /1 Jd0sSe
AcetO,ll.QM\ TA- 1 N 1 A Libv/ne o AL1A AN u *
AlLlIAL f"\ ) faVal

4 [a) A L
Lsoprony EAkeBO LAY By 00 260 0. -1 2 € (+PXPEEANK{C)—00-366
Purifigd Water, YSP ' | pxoag ' N/A*"
Hard Gelatin Capsule ) 1 unit
Total weight 562.18

*evaporated in drying process
Manufacture of Test Formulation

5  Manufacture of Component Bead I — CD/LD beads

Method of manufacture for this component beads is the same as to that for formulation B

of IPX066-AH2, as discussed above in Example 5.
Manufacture of Component Bead Il — TA beads

Method of manufacture for this component beads is the same as that of component III
10  beads in IPX066-AH1, except the content for enteric coating is higher in formulation, as

discussed in Example 4 above.

Pharmacokinetics result for IPX066-AH3:

The Pharmacokinetics parameters of CD and LD for tested formulations compared to

15  Sinemet® CR after oral administration are summarized in Table 19.
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AH4A D) 90-360 Sinenet(r) CR Tableta 50-200 'Merck &
Co., Inc. 65 WD 2009/ 085306 PCT/ US2008/ 014080 These

wo oroass0bé ons contain CD/ LD beads and LD beadsP@i/ui008/014080
different release characteristics. Simlar to

f ation A,of | PX066- Al t ads.are c ed.
Tablg 1oy Meg sty of Ly ranslanmen oo A AT JEPSE pHE CoEbidgpa
of 1:2. The quanf pirh@&eOT [Giddakdrand | Réio () €ach of the

bead typelare shpwn in Tahle 20 5 Conponent is a
CD/ LD beatlPype WhtEhaxkxhi|ltVBs an i miédPat e-rel ease
di ssol uti on profil@udondooant Il iggg CD LD bead
type which _exhib ts@\a dfggster ext ended-r el ease

di ssol uti €D 10 pEko@inke. CoWPonent [ KI87is a AD LD bead

type which exhib | ovef next ended-r el ease
di ssol uti on_pr of f‘i(.ﬁjlcé Ccrr%/gnent I /G}ilé a TA bead type

whi ch exhibits a dissolution profile which mmcs

those of component I1. Conponent V is a TA bead type
Resulipeh DECHISHANSs a di ssol ution profile which ninics
those of conponent I11. 20 Conponent VI is a TA bead

type which exhibits an internedi ate di ssol ution
The gqaldition & subfattasrin férandativn significaelytdecleassidlDIbioavatigbility even
gual itative and quantitative conpositjons for these
whery e foprytlatipncontainssighangls dreg an cafidisedsapl e 21. 66
WO 2009/ 085306 PCT/ US2008/ 014080 Table 21.
Qualitative and Quantitative Conposition of
EXAMPOEI At i on Forrmul ati on Fornul ati on Forrmul ati on

Formulations for IPX066-AH4

Four formulations of IPX-066 were evaluated for PK parameters. Information of study

drugs are listed below in Table 20.

Table 20. IPX066-AH4

Formulation CD-LD Dose | Molar Ratio of | Amount of Capsule /dose
(mg) TA :LD

1.4:1 2
A (IPX066-
AH4(A)) 75-300

1.4:1 3
B (IPX066-AH4(B)) | 90-360

0.5:1 2
C (IPX066-AH4(C)) | 90-360

0.75 :1 2
D (IPX066-
AH4(D)) 90-360

Sinemet® CR Tablet* | 50-200

? Merck & Co., Inc.
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A Formul ation B C D (1PX066- (1PX066- (I1PX066-

(1 PX066- AH4 A AHA(B)) AH4(C)) AH4 D) Ingredients
worguoeagssae e ng/ capsul e ng/ capsul e ng/ capsul e  BOIPS20681014080

| Carbidopa USP 6.75 6.48 9.72 9.72 Levodo a USP 25

Theséé"ggrgl@agangﬂsgrrﬁgﬁymﬁ.ﬁ rbeﬂﬁse f.nél ijz‘tl)\legldéz\?vgﬁ észerent release
chara%@éiisum Skah iy {8 fo@&hﬁftl%n% of IBX86E- AR, Ihesd- brhds §&d¢dm@d with
Lauryl Sulfate NF 2.3 21 3.31 3.31 Povidone USP

Eudregnd%Lmomancosmo polyer rxauc ragpof 123 Theguantizies of €B/LD and TA

d ISP N/ * N A* NV A*  Conponent 11
mea&%P g?e%{y%@?’a%e “%‘.‘2%%?." .10 Levodo a USP 25 20

30 30 Mcrocrystalline Cellulose NF 4.6 3.68 5.52
5.52 Lactose Monohydrate NF 4.6 3.68 5.52 5.52
Comgoumtintirh iStaCGIWLA peasl Hipe Which. xhibigarp imediaksrelselidigsolution
frau | Sulfate NF 2.3 1.84 2.76 2.76 Povidone USP 0. 46
Prolif- 37 0.55 0.55 Methacrylic acid copol yner, Type A NF
(Eudragit(r) L100) 0.56 0.45 0.67 0.67 Methacrylic
acid Copol yner, Type B NF (Eudragit(r)S 100) 1.14 0.91
Comporgait 1l 86 Crlildthkad tyPetwlitke exliibids 4 $aster3gtcddod réledss dissolution
TJalc USP 0.49 0.39 0.58 0.58 Acetone, NF N A* N A*
Profifg ar N A*

Component III is a CD/LD bead type which exhibits a slower extended-release

dissolution profile.

Component IV is a TA bead type which exhibits a dissolution profile which mimics those

of component II.

Component V is a TA bead type which exhibits a dissolution profile which mimics those

of component II1.

Component VI is a TA bead type which exhibits an intermediate dissolution profile

between those of component II and II1.

The qualitative and quantitative compositions for these formulations are summarized

below in Table 21.
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| sopropyl Al cohol,

Water, USP N A*

N A*

USP N A*
N A* N A*

N/ A*

N A* N A*

Conponent |

Purified
Il Carbido

WQ@200%Ms366 99 20.51 30.77 30.77 Levodopa USP 1POT/082008/014080
76.00 114.00 114.00 Mvcroc stalline Cellul ose NF

6 62.0

Tabl%%gaggﬁk@%

PV R Pi?%"ﬁ%f% ompeyitionsef bo

t hac

tylic

CI d 1§9E0| ymer,

Methacrylic acrd CopQoyRElationYPE B NF (EUdr 3@rinulakio® | Formulation
100) 4.49 3.41 5.12 |5 12 Triet hw,mg,;ﬁ@;ﬁ M- 1.91 D
1.45 2.18 2.18 Talg USP 1.92 1 .18 2.18 Acetone,

NF N A N A NA* N Afp ?}é@pr onbl p hol , gﬁ‘-ﬁﬁﬁeﬁ* (IPX066-

* * *

L g MR e, e,
_I_ng@'lgpts r— G- ::rn rl i\‘!'l: 2710 Ml_‘)er_e{ syl _lm.?ﬂlie__
———Bgémt”ncﬂi\!!: 6.74- 5.37 2.85 - Eth lcellulose NF 2. 81

Carpidppa SR = pyprandl&Tise, T e2b6M USP 0 94 99275 _4q | 9.72
Levodipat WSIitryl i ¢ acid ¢@fol yner, Type A NF (Eudbagit(r) L|36
MidrogystalidéoCdllufdde BIF91 [ Mt hacryli c| 442d Copol yeeh2, - Type| 6.62
LadboshMdnbhieliratgNIF(r) S|H00) 4.41 3] 48421. 86 Trietdzyl 6.62
Sodiiih ISedlréh Blycolat8 KFL. 4923 79 - Tall2bBP 1.18 .33 0.50 - [331
SodieR 1 ARSI SUNard KN N AS VA 221 3.31 3.31
. Povidone USP 0.46 0.44 0.66 0.66
Talc USP 0.23 0.22 033 0.33
Purified Water, USP N/A* N/A* N/A* N/A*
Component I1
Carbidopa USP 6.75 54 8.10 8.10
Levodopa USP 25 20 30 30
Microcrystalline Cellulose NF 4.6 3.68 5.52 5.52
Lactose Monohydrate NF 4.6 3.68 5.52 5.52
Sodium Starch Glycolate NF 23 1.84 2.76 2.76
Sodium Lauryl Sulfate NF 23 1.84 2.76 2.76
Povidone USP 0.46 0.37 0.55 0.55
Methacrylic acid copolymer,
Type A NF (Eudragit® L.100) 0.56 0.45 0.67 0.67
Methacrylic acid Copolymer,
Type B NF (Eudragit® S100) 1.14 0.91 1.36 1.36
Triethyl Citrate NF 0.49 0.39 0.58 0.58
Talc USP 0.49 0.39 0.58 0.58
Acetone, NF N/A* N/A* N/A* N/A*
Isopropyl Alcohol, USP N/A* N/A* N/A* N/A*
Purified Water, USP N/A* N/A* N/A* N/A*
Component I11
Carbidopa USP 26.99 20.51 30.77 30.77
Levodopa USP 100.00 76.00 114.00 114.00
Microcrystalline Cellulose NF 54.43 41.36 62.04 62.04
Methacrylic acid copolymer,
Type A NF (Eudragit® L100) 2.19 1.67 2.50 2.50
Methacrylic acid Copolymer,
Type B NF (Eudragit® S100) 4.49 3.41 5.12 5.12
Triethy! Citrate NF 1.91 1.45 2.18 2.18
Talc USP 1.92 1.46 2.18 2.18
Acetone, NF N/A* N/A* N/A* N/A*
Isopropyl Alcohol, USP N/A* N/A* N/A* N/A*
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| sopropyl Al cohol,
Water, USP N A*

USP N A*
N A*
WONR009095360 81. 70 43.4 -

26. 90 20 44 10. 86

N A*

N/ A*

N A*

Purified
Conponent V Tartaric acid
M crocrystal line Cel |l upOEESIIBS/014080

Et hl cel  ul ose NF 12.40 9.42 5.00 -

Puﬁwdiﬁa‘iér'nt@ﬁw;f R 5T GO T\ 7 *;lf“‘Ly LL“I N/A*
Y HES—— yPEe 7 n—eatagit )1 o9)

Compgnet T¥ 7 Met hacrylic acid Copg l?uxe ~——Type B NF
Tartarigaeid iF (r)S 100) 12788 13 34 [2109 Triethylllétrate |-
Miduperystalbines;ediloge NE - | $aMc USP 4.[703B.57 1. 90285Acet one, | -
Ethileelldde N A* N A* - |Rsopropyl AlZ»hol, USP|NI&* N A* -
Hypdoéllose, Aiypbdoil @ SPat ¢10,94USP N A*| g\fA* N A* 1 o@onponent | -
MetthervRd T @&EiC @gblgimul: - - - 82.200 Mcrocrystalline
oM Lm0 S0 el tose Nopy 9.1
Me Ci opél - L -
Typ\e(ﬂﬂéF CRRRa Y éoqﬁm, P¢ 44, NF (Eudriagif (r) lego)l.sg' 58
/040 MR £ DAARESSNR Lo 0T :
TalgUSR  Talc USP - - 413850 acetldh é4 NE_N.ATORPA* N Ax |-
AcqigngsNF| sopropyl Al coBWAY USP N/ [AN/AY Ax N/ AT NKA A -
Isopropyl Alcohol, USP N/A* N/A* N/A* -
Purified Water, USP N/A* N/A* N/A* -

Component V
Tartaric acid NF 107.50 81.70 43.4 -
Microcrystalline Cellulose NF 26.90 20.44 10.86 -
Ethylcellulose NF 12.40 9.42 5.00 -
Hypromellose Type 2910 USP 2.55 1.94 1.03 B
Methacrylic acid copolymer,

Type A NF (Eudragit® L100) 8.60 6.54 3.47 i
Methacrylic acid Copolymer, -
Type B NF (Eudragit® S100) 17.55 13.34 7.09

Triethyl Citrate NF 7.45 5.66 3.01 -
Talc USP 4.70 3.57 1.90 -
Acetone, NF N/A* N/A* N/A* -
Isopropyl Alcohol, USP N/A* N/A* N/A* -
Purified Water, USP N/A* N/A* N/A* -

Component VI
Tartaric acid NF - - - 82.20
Microcrystalline Cellulose NF - - - 20.57
Ethylcellulose NF - - - 9.14
Hypromellose Type 2910 USP - - - 2.29
Methacrylic acid copolymer,

Type A NF (Eudragit® 1.100) 6.58
Methacrylic acid Copolymer, | - - -

Type B NF (Eudragit® S100) 13.42
Triethyl Citrate NF - - - 5.70
Talc USP - - - 3.59
Acetone, NF N/A* N/A* N/A* N/A*
Isopropy! Alcohol, USP N/A* N/A* N/A* N/A*
Purified Water, USP N/A* N/A* N/A* N/A*
Hard Gelatin Capsule 1 unit 1 unit 1 unit 1 unit

521.62 409.34 439.41 487.25
Total Capsule Fill weight

* evaporated in drying process
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Purified Water, USP NN A* NN A* NV A* NN A* Hard Celatin

Capsule 1 unit 1 unit 1 unit 1 unit 521.62 409. 34
wa3®94853d87. 25 Total Capsule Fill weight * evR@DUS2068014080

in drying process 68 WO 2009/ 085306 PCT/ US2008/ 014080

Manuf acture of Test Formul ati ons Manuf acture of

Conponent | - CD-LD fast rel ease beads 5 Method of

Manﬂﬁﬂ-ﬂffé G deSt F¥miblatisnsconponent beads is the sane as to
for conponent | beads for fornmulation Ain

| PX066- AH2, as di scussed in Exanple 5 above.
nuf ac re of [ LD fast rel ease beads
Mamggeie ol oo sy g@?'?“?}f“i’degfg’i%e“i%loo (2:1) Met hod

of manufacture for this conponent beads is the sane as

to that for conponent Il beads for formulation A in
Methopxggaamifiturgsforithis ogmpendnt b@dar@ﬂ@ @mghasvie. thatsfor component I

bead%%)é L ac@gﬁ%ﬁ&mmﬁ%,ﬁ flbscusé‘id 6’85’51"{‘6%’ é 2 %?g(l\e/bt hod

of manufacture for this conponent beads is the sane as
to that for conponent 11l beads for fornmulation A in

Manyfoxees-gHS omaendtitsHuss 6D-LR fastrmglesss hasdy ecoaged with Eudragit®
$700" e(g(; ure of Conponent 1V - TA fast rel ease beads
ith Eudragit(r) S100:L100 (2:1) Method of
manuf acture for this conponent beads is the sane as to
that for conponent IV 25 beads for fornulation A in
Methoﬂmmturaiodtms:mwenhb@xlamqalhe samabi@\i@ thaéi@re?ﬁmment I

bead B tpiaAtg AR T AER b AR, LB P E S B

2009/ 085306 PCT/ US2008/ 014080 Manuf acture of

Conmponent V - TA slow rel ease beads coated with
Mansfaduegyiaf (€ympayw: NA60CD-LD slow release beads coated with Eua’ragzt

S100:1100 (2:1)

Method of manufacture for this component beads is the same as to that for component III

beads for formulation A in IPX066-AH2, as discussed in Example 5 above.

Manufacture of Component IV — TA fast release beads coated with Eudragit® S100:L100
(2:1)

Method of manufacture for this component beads is the same as to that for component IV

beads for formulation A in IPX066-AH2, as discussed in Example 5 above, except no

additional seal coat was introduced between seal coating layer and enteric coating layer.
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(2:1) Method of manufacture for this conponent beads
is the sane as to that for conponent V 5 beads for

w0 o00a0806 on A i n | PX066- AH2, as di scussed i n BXEDF1068/614080
above. Manufacture of Component VI - TA nediumrel ease

Ve ok PR TA Lot POt A CE S LR 80 (5{g0-L100

(2:1)same as to that for conponent V beads except the
content ratio of ethylcellul ose/ hypronellose in sea
coating is 4/1 instead of 5/1. Manufacture of the

| PX066 sules 15 The required unts of the
Methog ) CRURECBUS ST HiF EOMPPIGH Opfoqs 1 SPGB ALY AL prstamaRonent V

bead &6 P18k drCA LR EP RO AT 22 s HiséussiBindt atnp1 staBEvel DI e
22 below. The in-process fill weight is” controlled at

target 10% of the target weights according to Table

22. 20 Tahle 22. rget, Fill Weights of |PX066, Capsul ®
ManigGesrof (i Vo i Reqm ORies o AplRgny - budragit
S]OO!W.’])I PX066- 1PX066- ny/capsule AH4(B) AH4(C) HA(D)

Conponents ng/ capsul e ng/ capsule m/ca sule Conponent

| Beads 6.24 44.4 66.57 66.57 Conponent ||l Beads 8.69

38. 95 58.40 58 4Q. Conponent 1]1. Beads 191, 93 145. 86
Mettiod ol Foauifastns Tociiip SHBROTR BE3tss 304 Famy a0 gt 4 component V

bead CRXRBNBRIcoNtRERAR Whﬁéelﬂlﬂgse%pg(ﬁn&ﬁ)smw %65tin¥ is 4/1 instead
Beads - - 143.49 Total Capsulé FilIl weight 21.6

of 5/109. 34 439.41 187.25 70 WD 2009/ 085306
PCT/ US2008/ 014080 Phar macoki netics result for |PX066
AH4 The Phar macoki netics paraneters of CD and LD for

Manlifitbbure SPURAEXYSBL dskiRSS conpared to

The required amounts of the component beads were filled into hard gelatin capsules
according to the specified fill weights in the Table 22 below. The in-process fill weight is
controlled at target £ 10% of the target weights according to Table 22.

Table 22. Target Fill Weights of IPX066 Capsule Test Formulations

[Formulation Code

[PX066-AH4(A) | IPX066- IPX066- IPX066-

mg/capsule AH4(B) AHA4(C) AH4(D)
Components _mg/capsule mg/capsule mg/capsule
Component | Beads 46.24 44.4 66.57 66.57
Component Il Beads 48.69 38.95 58.40 58.40
Component III Beads 191.93 145.86 218.79 218.79
Component IV Beads 47.11 37.52 19.89 -
Component V Beads 187.65 142.61 75.76 -
Component VI Beads - - - 143.49

Total Capsule Fill weight [521.62 409.34 439.41 487.25
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Sinenmet(r) CR after oral admi nistration are summari zed

in Table 23. 5 Table 23. Mean ratio of Ln-transforned
W@/0858UC of Levodopa and Carbi dopa Par anet ePCT/US2008/014080

Test/ Ref Ratio (% LD Ln(Cmax) A/E 92.29 Ln(Crax) BIE

119 4 Ln(Cmax) D E 133.78
Pharpngeg, "%%9%@'1’%‘54_6% ) B/E 136.15 Ln(AUC) CE

143.73 Ln(AUC) DE 154 34 CD Ln(Cmax) A/E 92.76
Ln(Crax) B/ E 116.37 Ln(Crax) C E 126.66 Ln(Crax) DI E
The RlgEmé6okinaticAp@anttdss of CD1ghd LD foxUopr BAted fml&&ns compared to

SineiEP 41 B PraA RSP B e PUATREG 108 A A) )

showed a consistent in vivo plasnma concentration
profile as those of fornulation A (IPX066-AH2(A)) in
Table RXOEkearidtio 66 Lllutransfonmed X6 AUEdf Mevadepa and Carbidopa

| PX066- AH{-Ay—ei-Hers—enbyinthe—FHtler—used, i.e.
lactose in |PX0 aga’A‘PﬁtfrA) ¥/ Rednni { 8FY9 (7°
| PX066- AHELA) . Thendcglpt 1 Viea/RUC (rel eppye to
Sinenet(r) CR Tablet) 1s 109% and 105% f or fof nul ati on
| PX066- AHR(A) angln®xebe 15EHa(A), [HESWectiviely. The
relative Cmax (refaid ve tq Genenmet (1)30R Tablet) is
80. 7% and| 71 WO 20097085306 PCT/ US2008/ 014080

Ln(Crax) D/E 133.78

Ln(AUC) A/E | 105.14

Ln(AUC) B/E 136.15

Ln(AUC) C/E 143.73

Ln(AUC) D/E 154.34

CD Ln(Crax) A/E 92.76

Ln(Crax) B/E 116.37

Ln(Crax) C/E 126.66

Ln(Crax) D/E 135.66

Ln(AUC) A/E 111.12

Ln(AUC) B/E .149.98

Ln(AUC) C/E 145.70

Ln(AUC) D/E 164.13

Results and Discussion

Test formulation A (IPX066-AH4(A)) showed a consistent in vivo plasina concentration
profile as those of formulation A (IPX066-AH2(A)) in IPX066-AH2. Formulation
IPX066-AH2(A) and IPX066-AH4(A) differs only in the filler used, i.e. lactose in
IPX066-AH2(A) and mannitol in IPX066-AH4(A). The relative AUC (relative to
Sinemet® CR Tablet) is 109% and 105% for formulation IPX066-AH2(A) and IPX066-
AH4(A), respectively. The relative Cnax (relative to Sinemet® CR Tablet) is 80.7% and
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92.3% for fornmulation |IPX066-AH2(A) and | PX066- AH4A( A),

respectively. Therefore, the in-vivo performance and
whewawsishabi | ity of the fornulation is reprodurtbiUs20a810i4080

consistent. 5 Based on a sinulation study, the steady

925 dafer XGOS TR RGP G v pecbyeh ] eretore,

the THOWNS: pdifdtmAtce Iﬂ@ Bibav4iabieiel, oFTthe afo'n%ﬁlatlgﬁfﬂsnf%‘ércﬁﬁmble and
ratio of Cma,, and CSS, 18 hours, are summari zed in

consiftemk.e 24. The results showed that PT ratio of
fornul ati on A (1 PX066-AH4(A)), B (I PX066-AH4(B)), C
(1 PX066- AH4(C)), and D (I PX066-AH4(D)) are 1.8, 2.3,
Based-d¥ a §i?1%lgt1(91 sth %F{ﬁgtsie‘é@)b ¥tate }Erh%.k]tg tFol heﬁlés%ﬁéoncentratlon (PT)
Si nemet ( CR Tabl is ‘3. refore | PX066
rathtitcaiamﬂand adsiumirsg i duee amels daéy, avery éthloursr dbsang vé&h¢ simulated
t he reference,. Sinenmet(r) Tabl et. The data.h | n
PT rii S SRR P e OGP e T G A logle 2. The
resultgeshgwéé thatPaMrati6 %@’Q&EﬂmloDTA A% 60A HIOA LB E(‘IPXUBG@\H@(B)) C
and D. 15 The PK results al'so indicated that replacin
(IPX0O b AT (Opadsd Of (IPX866-2vH (D) paverlel, a3 2. $ramidid. @,sresmctlmly The

TA b Wi g i.nt ernediate rel filein .
PT ity R Bl GRATAIE Brodigd PEREeoULIEK DS fest fopbipagons have a
lowePPE$H%o fb‘]é%fv'e't@tl?é ngéréric‘éa@xhleﬂﬁet@a@Rq\ébﬁ?nced by the PT
ratio. 20 Table 24. Sinulation of Steady State Pl asna

Concentration, AUC, and Peak-to- trough Concentration

the B8RSRk ARt e e o a5 SEHISI8 B0z when
com{BBi MBI of TGk 92T 13215 1.8 90-360 1.4

549 17048 2.3 C90-360 0.5 1337 477 18204 2.8
90-360 0.75 1384 679 19848 2.0 E (reference) 50-200 O

The @Aﬁgiél éopgﬁ%g&a 7%&}8& gﬁgﬁdigég/ grfcgqu%gl]égs%%goﬁles
with VRl peadedithOn ﬁ)'lferﬂféﬁﬁﬂ@}@éa%e'ﬂ?oﬁlet fAf 8mulation did not change the

overall in vivo LD plasma profile significantly, as evidenced by the PT ratio.

Table 24. Simulation of Steady State Plasma Concentration, AUC, and Peak-to-

trough Concentration Ratio.

CD-LD [;]A;LD Peak to Trough
Test Formulation [Dose (mg) [Molar Ratio | Css,max | Css,18hr | AUCss,24 | Plasma Conc ratio
A 75-300 1.4 920 511 13215 1.8
B 90-360 1.4 1238 549 17048 2.3
C 90-360 0.5 1337 477 18204 2.8
D 90-360 0.75 1384 679 19848 2.0
E (reference) 50-200 0 984 254 12348 3.9
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way cross over PK study using Sinenmet(r) CR (200 ng)
as reference. The qualitative and 5 quantitative
W@ opo8i3né ons for this formul ati on are sunmmari RETUS2008/014080
bel ow. Table 25. Quantitative Conposition of
EXAMlﬁati on | PX066- AH5(A) Dosage strength 190 ny
ents % ng/ capsul e Carbidopa 10.21 51.29*
Levodopa 37.84 190.00 Tartaric acid 17.63 88.52 )
IPX006 A BHAYSHE1I5me EDEE0 megokl) ¥as z3alggted for REnparagiters gya three

.07 Ethylcel | ul 2 2. 08 0] e,riL A
way gfogou R SEy ubin Sndmal® GO 0 PR BB AES TR Ve and
quanti@ iy borpddiaés 10 ik ordlatiBa vtekdRtn&tizZd bkloid Tal ¢
1.36 6.84 Methacrylic acid copolyner, Type A
(Eudragit(r) L100) 2.09 10.51 Methacrylic acid
Copahle 2BrQuantijati® Cemposition 6f Forgniaton I2XMH62AHIEA)
Triethyl Citrate 1.82 9.16 Croscarnell ose Sodi um 0. 69

q)l(;l%gge%%i um St ear ate 0. 95 0.25 [Purified vesang
NAE—NAE— 3o pyH—at-cohol A F NFAE—Acetohe
Npabediqfsv < Erhyl al cohol N|AS*N/ A meg/capsiile
Carbidopa 10.21 51.29*
Levodopa 37.84 190.00
Tartaric acid ' 17.63 88.52
Microcrystalline Cellulose 19.23 96.55
Mannitol 1.01 5.07
Ethylcellulose 2.03 10.2
Hypromellose, Type2910 0.43 2.16
Sodium Starch Glycolate 0.50 2.53
Sodium Lauryl Sulfate 0.50 253
Povidone 0.34 1.73
Talc 1.36 6.84
Methacrylic acid copolymer, Type A
(Eudragit® L100) 209 10.51
Methacrylic acid Copolymer, Type B
(Eudragit® $100) 425 21.33
Triethyl Citrate ’ 1.82 9.16
Croscarmellose Sodium 0.69 3.46
Magnesium Stearate 0.05 0.25
Purified water N/A** N/A**
Isopropy! alcohol N/A** N/A**
Acetone N/A** N/A**
Ethyl alcohol N/A** N/A**
Total 100.00 502.13
Hard Gelatin Capsules

» 1 unit (size 00)

* Carbidopa is supplied as a monohydrate; the quantity is equivalent to 47.50 mg
carbidopa anhydrous accordingly.
** Evaporated during drying process.
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Total 100.00 502.13 Hard Celatin Capsules 1 unit
(size 00) * Carbidopa is supplied as a nonohydrate;
wWob@ogssamd ity i s equivalent to 47.50 ng 10 capr®i/tingmas/014080

anhydrous accordingly. ** Evaporated during drying
process. 73 WO 2009/ 085306 PCT/ US2008/ 014080

nuf acture qf Formul ati on Four different conponent

Ma”%ﬁ’(%e ﬁﬁ@”ﬂ’z‘ffﬁﬁr’act ured for fornulation | PX066-AH5(A).

5 The qualitative and quantitative conpositions

f
Four ediéfiareab ppmpenent skaads ayese suanviactured foy formuatiom PXOGHAES(A).
e g8 Shlabftle URBLLOR, K e TPt her Stne i

in Tab@ el ati on I ngredients Fornul ati on Code | PX066-AHS5
A ng/ capsul e Conponent | Carbidopa USP 9.45* Levodo
a USP 35.00 Croscarnellose Sodium 3.46 Povidone 1.23
Tabje c2fi. @nalitativeznd Quagitatier Compesitign for 4 Cappouent Beads in
IxXgserEeapsuleTeSaFormolgtio)SP 7. 43* Levodopa USP 27. 50

Formulation
Ingredients Formulation Code
IPX066-AH5(A)
mg/capsule
Component I
Carbidopa USP 9.45*
Levodopa USP 35.00
Croscarmellose Sodium 3.46
Povidone 1.23
Magnesium Stearate . 0.25
Purified Water, USP N/A**
Component 11
Carbidopa USP 7.43*
Levodopa USP 27.50
Microcrystalline Cellulose NF 5.07
Mannitol NF 5.07
Sodium Starch Glycolate NF 2.53
Sodium Lauryl Sulfate NF 2.53
Povidone USP 0.50
Methacrylic acid copolymer, Type A
NF (Eudragit® L100) 0.62
Methacrylic acid Copolymer, Type B
NF (Eudragit® S100) 124
Triethyl Citrate NF 0.53
Talc USP 0.54
Acetone, NF N/A**
Isopropyl Alcohol, USP N/A**
Purified Water, USP N/A**
Component 111
Carbidopa USP 34.41*
Levodopa USP 127.50
Microcrystalline Cellulose NF 69.39
Methacrylic acid copolymer, Type A
NF (Eudragit® L100) 2.79
Methacrylic acid Copolymer, Type B 5.72
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M crocrystalline Cellulose NF 5.07 Mannitol NF 5.07
Sodium Starch dycolate NF 2.53 Sodium Lauryl Sulfate

WONR009/088306 Povi done USP 0.50 Methacrylic aci d PCT/US2008/014080
copol yner, Type A NF (Eudraglt(r) Lloo) 0. 62

t—Copotyrmer—Type B NF(Eydragirt(T)—S
10d) F( udsagit S’:&Oiaf h—] pr‘. 1)'Ir ate M)épn 53 TEJI d ||cg n\ E)/l
rpTrrmhrﬂClMA** L soprapyl Al cohol | USP N A** 245
PurTafciusd Water, USP N A**| Conponent 111 |Carbi doxd USP

34.,:&1tonel,_1ewodopa USP 127.50 M croc stallilne Cel NI4*ese

NF 183ropyd Al RASI YIT C aci d copolyner, Type A NFn/ax**

(EULRd A Jush: 100) 2. 79 [MeThac Tic acl § Co of ygfes
306 PCT/US20087 014080 NF

(Eu ﬁﬁgé'agl SE00) ...I-rl.?[nh}/i Crtrate NFZ. 457 Tal'C sk, -
2 o U”géllui M/ " Sopropyr Arcongl, Ubk’zb\lbé-\““
thylcellulose F'’ U") - 10.20
Hypromellose Type 2910 USP 2.16
Methacrylic acid copolymer, Type A
NF (Eudragit® L100) 7.10
Methacrylic acid Copolymer, Type B
NF (Eudragit® $100) 14.37
Triethyl Citrate NF 6.18
Talc USP 3.86
Acetone, NF N/A**
Isopropyl Alcohol, USP N/A**
Purified Water, USP N/A**
Hard Gelatin Capsule 1 unit
Total Capsule Fill weight 502.13

* Carbidopa is supplied as a monohydrate; the quantity is equivalent to 8.75, 6.88, 31.87
mg carbidopa anhydrous in component I, II, III, respectively.
**evaporated in drying process

Manufacture of Component Bead 1 — CD/LD Ultra Fast release granules

The required amounts of carbidopa, levodopa, croscarmellose sodium, and povidone were
charged into a high shear granulator and mix until uniform. The mixed powder was
granulated by adding the purified water. The granules were discharged and dried in the.
oven at 60 * 10°C. The LOD was measured using a Moisture Analyzer and the drying
process was stopped when the LOD value is not more than a target value. The granules
were crushed by using mortar and pestle. The crushed granules were passed through a
US #18 mesh screen, and collect the granules that pass through 18 mesh screen. The

collected granules were blended with magnesium stearate.
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Conponent |V Tartaric acid NF 88.52 Mcrocrystalline
Cellulose NF 22.09 Ethylcellul ose NF 10. 20

woR@oosshé ose Type 2910 USP 2.16 Methacryl i c BCT/US2008/014080
copol ynmer, Type A NF (Eudragit(r) L 100) 7.10

thacrylj.c acid ol rhe 1Y DE NF (Eudragit(r).,S . ®
Man Agg)f o romindy i e phn TR efladte bl Ebd Wy Eudragin
S100 0odel) NF N A * | sopropyl Al cohol, USP N A**
Purified Water, USP NN A** Hard Gelatin Capsule 1 unit
t al . . : . . : '
Mool AP E A oot 0L Rttt S I FROLORAT s p oome s
thosd of Soniponefit 8Gheadd o8 Tornfifativar B 60 PRIX 0B IMIT40ebScepthat mannitol is
conponent I, I, Il1l, respectively. **evaporated in
replaged, bylpcipsecess 5 Manufacture of Conponent Bead | -
CD/ LD Utra Fast rel ease granul es The required anmounts
. ) pa,~g[r i . . ®
MantlacliBl U okt 2085 CBUD SPRITEloRE LoR Uibepd Vo Eucragi
S100abor@xl)unti | uni form The m xed powder was
granul ated by adding the purified water. The granul es
were di scharged and dried in the oven at 60 10C The
r i [ I I .
Metrg 1y RIS B0 HHOLE0 SRl Ror R ShgnBibepFic the same
as thosetofinh eorypaena3 beadyelf foralulaionTh én Tra06d-A814. wer e
crushed by using nortar and pestle. The crushed
granul es were passed through a US #18 nesh screen,
angl : ® :
ManGQEHEED] QEhpbSy B 20 S8h PRt RRRd MUPHE KRR s100:L100
(2:1)magnesi um stearate. 75

Method of manufacture and process flow diagram for this component beads is the same as

those of the component 5 beads of formulation A in IPX066-AH4.
Manufacture of the IPX066 Capsules for IPX066-AH5(A)

The required amounts of the component beads were filled into hard gelatin capsules

according to the specified target fill weights = 10%.

Table 27. Target Fill Weights of IPX066 Capsule Test Formulation.

IPX066-AHS(A)
Components mg/capsule
Component I Beads 49.39
Component II Beads 53.56
Component 11l Beads 244.70
Component IV Beads 154.48
Total Capsule Fill weight 502.13

76



WO 2009/ 085306 PCT/ US2008/ 014080 Manufacture of
Conponent Il - CD LD fast rel ease beads coated with
weEodpagisvg r) S100. 1100 (2:1) Method of manuf aRCT/UE20881014080
process flow diagramof this conponent beads is the
5 those of conponent 2 beads of fornulation A
Exﬁﬁﬁﬂf‘gﬁf)% AH4 except that mannitol is replaced by
| act ose. Manufacture of Conmponent |1l - CD-LD sl ow
rel ease beads coated with Eudragit(r) S100: L100
The eRample1 deswibéro tho fommuraticnst IE06erAHEA) el 11X066-AH6(B) and
di,jagram.for  this conponent beads is the sane as those
meth8flsg)ﬁénaé(6‘tﬁ)%’ﬁ@nt 3 beads of fornmulation A in
| PX066- AH4. Manuf acture of Conponent |V- TA sl ow

jr-m%e beads coat ed wth Eudraglt(r) S100. 1100 (2:1)

L IIUU UI IIuIIUI abl ur c dIIJ PTOULESS I dgl qlTl f _
t hi s conmponent beads is the|[sane as ﬁgggg%T t he IPX066

dmrpnnalmm 5 beads of fornmul ation Alin 1AX669- AH4. AHG6(B)

%ﬁié”{%??ffm‘ Me TPXO66 Capsu,es [OT 37250 O AT 7195 mg

fingreséentnt o hard gel atin capsul es |acdeg/ensyle; o |t hag/capsule

S(p@ﬁuépaed target fill werghts 1029% 25 'g@pj‘,.e 27. 52 64*
T FH—Yerghtsof—tPXo66 - Caps Test
pAYESHPA i on 1 PXAG- AR(A) [ @ L onent s2840¢apsyl e 19500

Awtedhead | Beads 49.39 Cohpdiéht |l | Beaztss 53.86  105.48

QaRRRRARRAIINE Cellieads 244. 70 @ gponent 1Y, Beads 154. 48,5,

a 19 701 \A AQr
I UIIL JJ Lo T VW T 2UUJIN UOIPUL

b 608/ 014080 .01 6.43 5.12

Ethylcellulose 2.03 15.27 : 12.15
Hypromellose, Type2910 0.43 3.23 2.57
Sodium Starch Glycolate 0.50 3.21 2.55
Sodium Lauryl Sulfate 0.50 321 255
Povidone 0.34 259 2.01
Talc 1.36 9.45 7.52
Methacrylic acid copolymer, Type A

(Eudragit® L100) 209 14.84 11.81
Methacrylic acid Copolymer, Type B

(Eudragit® $100) 425 30.11 23.97
Triethyl Citrate 1.82 12.93 10.29
Croscarmellose Sodium 0.69 5.31 © 4.23
Magnesium Stearate 0.05 0.38 0.30
Purified water N/A** N/A** N/A**
Isopropyl alcohol N/A** N/A** N/A**
Acetone N/A** N/A** N/A**
Ethyl alcohol N/A** N/A** N/A**
Total 100.00 675.19 537.39

Hard Gelatin Capsules 1 unit (size 00) 1 unit (size OEL)

* Carbidopa is supplied as a monohydrate; the quantity is equivalent to 61.25 mg, 48.75
mg carbidopa anhydrous accordingly.
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EXAMPLE 9 The exanpl e describes the fornul ations
| PX066- AH6( A), and | PX066- AH6(B) and nethods for
woralobgssvdiem 5 Tabl e 28 | PX066- | PX066- For nuP@EL/is2008/014080
AH6(A) AH6(B) Dosage strength % 245 ng 195 ny
* redi ents. capsul e ng/ capsul e Carbi dopa 10. 21
6@91%“%‘29%%'%%@358&)55%’37. 84 245.00 195.00 Tartaric
aci d 1727??3 32.53 105.48 Mcrocrystalline Cellul ose
Manigergng afTs6EoRyIgHm Vanni tol 1.01 6. 43 5. 12

Et hyl cel | ul ose 2. 03 15.27 12.15 pronel | ose,
Four Tiyfiferesti@ngpoagntdeads wewmarsdatitured Siratess HomnyladmlPX @H65HHO(A)

and é@g@gﬁge&s guaiﬁgtlk\}]ega]? %llj.lra%tlitatsf-gelf (Eo%'fnlg%s%i(gg %f e.-zfa%g %br%%onent seed are

sumiYai22aGh b 2@ci d copol yner, Type A (Eudragit(r) L100)
2.09 14.84 11.81 Methacrylic acid Copolyner, Type B
(Eudragit(r) S100) 4.25 30.11 23.97 Triethyl Ctrate
TaBR 2D2 QailitativdOandoantitative |(Geep Gidon fordt €ontpodént!Beals
MO ROIeLOa s udeF afulitioh 0. 38 0. 30

IPX066-
Ingredients IPX066-AH6(A) |\ g (B)
mg/capsule mg/capsule
Component I
Carbidopa USP 14.50* 11.54*
Levodopa USP 53.71 42.75
Croscarmellose Sodium 5.31 423
Povidone 1.89 1.50
Magnesium Stearate 0.38 0.30
Purified Water, USP N/A** N/A**
Component 11
Carbidopa USP 9.42%* 7.50*
Levodopa USP 34.87 27.75
Microcrystalline Cellulose NF 6.43 5.12
Mannitol NF 6.43 5.12
Sodium Starch Glycolate NF ’ 3.21 2.55
Sodium Lauryl Sulfate NF 3.21 2.55
Povidone USP 0.63 0.51
Methacrylic acid copolymer,
Type A NF (Eudragit™ L100) 0.79 0.63
Methacrylic acid Copolymer,
Type B NF (Eudragit® S100) 1.57 1.25
Triethyl Citrate NF ' 0.67 0.53
Talc USP 0.68 0.54
Acetone, NF N/A** N/A**
Isopropyl Alcohol, USP N/AX* N/A**
Purified Water, USP N/A** N/A**
Component 111
Carbidopa USP 42.22* 33.60*
Levodopa USP 156.42 124.50
Microcrystalline Cellulose NF 85.13 67.76
Methacrylic acid copolymer,
Type A NF (Eudragit® L100) 3.42 2.72
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Purified water N A** N A** N A** | sopropyl al cohol

N A** N A** N A** Acetone N A** N A** N A** Ethyl
wa@b@olsdzodV A** N A** N A** Total 100.00 675. 1BCHBF2089014080

Hard Gel atln Capsul es I unlt (size 00) 1 unit (SI ze

ad
|~J|~JI —et—asS—& nununyLu ate—the

th t’FlcaCId"@'(')
quaﬂ? %ﬁ(ﬁw;ﬁmrﬁm T corat o Bs o ABoor 8306552
) rleml(ﬂwmanm **| Fvaporated fduring-Urying 239
r okaldsSP_Manuf act ure pf Test Fornlil ati 6499 Four 238
di fAewNFconponent bpads were mapuf actured for t esua**
F oripaslaliiAaendiRE66- AHG(A)  and AHS(B) . nf¥e qualli t atn/xe

ANt fHRAN Ak Gdp/€ CONPPST L1 ONS T OT | EACNNGGAPONENT S Q@&
O Ennc BITFRT | Zed T Tabte 29 Tabte 29 Qual i tafi ve and

ajn r‘c%x \(@ Lon”posn on 1tor 4 L,orrpone[g25§seads 10 168143

H/mlgmc&,&fpntélgguu} ar m:u d[l oI TPXO86r AHB(A) (1 PXOGS- 26.32
rgreaten eapstte—rngfcapstte—Conponent—

Carmmmu@osm? 14 50* 11. 54* Levofdo a WPy 53.71 42.1855
Croscarnel I gse_S m5.31 4.23 ovi do 1.89]1.50
I\/Bd??’@?l"ﬁ s ?’@5?%3;@53 38 0.30 Pur|fied V&ter, Ysp *°7
N/ AViéthabiy ¢ dtid cgmigoenent 11 Car bi dopa USP 9. 42* 7. 50*

Type A NF (Eudragit® L100) 10.63 8.46
Methacrylic acid Copolymer,
Type B NF (Eudragit® $100) 21.52 17.13
Triethyl Citrate NF 9.25 7.37
Talc USP 5.78 4.60
Acetone, NF N/A** N/A**
Isopropyl Alcohol, USP N/A** N/A**
Purified Water, USP N/A** N/A**
Hard Gelatin Capsule 1 unit 1 unit
Total Capsule Fill weight 675.19 537.39

* Carbidopa is supplied as a monohydrate.
**evaporated in drying process .

Manufacture of Component Bead I — CD/LD Ultra Fast release granules

Method of manufacture and process flow diagram of this component beads is the same as
those of component 1 beads of formulation A in IPX066-AHS except that granules were
dried by GPCG-1 instead of in an oven, and the granules were milled by Fitzmill instead

of crushed by motor and pestle.

Manufacture of Component I — CD-LD fast release beads coated with Eudragif®
S100:L100 (2:1)

Method of manufacture and process flow diagram of this component beads is the same as

those of component 2 beads of formulation A in [PX066-AHS.
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Levodopa USP 34.87 27.75 Mcrocrystalline Cellul ose

NF 6.43 5.12 Mannitol NF 6.43 5.12 Sodi um Starch
w@Re0e0ssde NF 3.21 2.55 Sodi um Lauryl Sul f at eP@IFUS2088/014080

2. 55 Povi done USP 0.63 0.51 Methacrylic acid

100), 0,79 0.63 . .
Mankf%? % (F‘Ef" eG’ pol %:&rﬁg T;?féé)%} )Pﬁff(fr ﬁﬁ‘i’tfgr‘Y’t}’SEudr agit®
S100ibH0 2:B7 1.25 Triethyl Gtrate NF 0.67 0.53 Talc

USP 0. 68 0.54 Acetone, NF N A** N A** | sopropyl
MetlmdadhnhnufaMeMnﬁ*prowsAﬂow é&agr’airi ﬁn‘ thist compoSR Bdady fs the same

as th'é”&%&%@ ‘gg ne?}g% bﬁ‘lfj é%r 2 Pfg?éﬁz 2. gce)l*l ul ose

NF 85.13 67.76 Methacrylic acid copolyner, Type A NF

vanyg B b e fg?ﬁsé%%’f%seac%‘@% o Yh Pl gyo0-L100

(Q‘UNF (Eudragit(r) S 100) 7.02 5.59 Triethyl Gtrate NF
01 2.39 Talc USP 2.99 2.38 Acetqgne, NF N A** N A**
Methogcﬁfrrgwfacgpr@mg|proq9§$>ﬂgwpdlagrwlpfef this component beads is the same as

those of the component 4 beads of formulation A in IPX066-AHS.

Manufacture of the IPX066 Capsules for IPX066-AH6(A) and (B)

The required amounts of the component beads were filled into hard gelatin capsules

according to the specified target fill weights £ 10%.

Table 30. Target Fill Weights of IPX066 Capsule Test Formulation.

IPX066-AH6(A) IPX066-AH6(B)
Components mg/capsule mg/capsule
Component I Beads 75.79 60.32
Component II Beads 67.91 54.05
Component Il Beads 300.21 238.94
Component IV Beads 231.28 184.08
Total Capsule Fill weight 675.19 537.39
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Purified Water, USP N A** N A** Conponent |V Tartaric
acid NF 132.53 105.48 Mcroc stalline Cellul ose NF

w@000/88366 32 Et hyl cel lul ose NF 15.27 12.15  PCT/US2008/014080

Hypronel | ose Type 2910 USP 3.23 2.57 Methacrylic acid

r, Type A NF (Eudragit(r) L 100) 10.63 8.46
whefGRRLHTE

1.

rylic acid Copolyner, Type B NF (Eudragit(r)
S100) 21.52 17.13 Triethyl Citrate NF 9.25 7.37 Talc
USR Bntf8l1ét Ribasé 6@ 8181 fofuldifn of NvOdopa do‘h%ﬂ
Al cohol, USP NV A** N A** Purified V\ater ISP
N/ A**a. FlarldVC@@pa,ti n Capsule 1 unlt | unit Tot al

Capsyl e Fil t 675.19 53 * Carbidopa is
suppl% Ae&%ggﬁVdPg{bétor*an vaporated in drying
Process . a“&?lb&f)@ﬁ%ld&%tﬂétl@mﬁ)&bﬁﬁ)%ad | - COYLD

Utra Fast rel ease granules 5 od of manufacture
and process flow diagramof this corrponent beads is

oo 08 SETTES i SE6E £ VB v
G & ée[b%&%aﬁ'orﬁfa 4rBuP BorRYEing oAstdridCactl, %Hi-ﬂl@§01wesru%01nlc acid,
miled by Fitzm!|l instead of crushed by notor and

pesitriceacidvienicc acideaastic @uﬂpmerhlc adid-edebe bOJf fisnaric acid, lactic
rel ease bead oat ed, wi it(r 10 5100: L 0. .
(T R B oo eih S0RHR B9 G eB AL Pl b GrRpric acid
of ot AixSurePRAENt beads is the same as those of

conmponent 2 beads of formulation A in |PX066-AH5. 79

'A**

l\)

The controlled release oral solid formulation of claim 1, wherein the carboxylic

acid is a polycarboxylic acid.

The controlled release oral solid formulation of claim 1, wherein the carboxylic

acid is a dicarboxylic acid.

The controlled release oral solid formulation of claim 4, wherein the dicarboxylic

acid is tartaric acid.

The controlled release oral solid formulation of claim 1, wherein the

decarboxylase inhibitor is carbidopa.

The controlled release oral solid formulation of claim 1, wherein the formulation

is a tablet or a caplet.

The controlled release oral solid formulation of claim 7, wherein the tablet or

caplet is a multi-layered.
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WO 2009/ 085306 PCT/ US2008/ 014080 Manufacture of
Conponent 111 - CD-LD slow rel ease beads coated with

wEoapagizvg r) S100: L 100 (2:1) Method of nanNUPEIYUS2088/014080

10. f

11.

12.

13.

14.

15.

16.

17.

and process flow diagramfor this conponent beads is

FHE AR PRI ST BRI BrRARGR ARt PE ar "SR, febiet o
|Vc IA i$h et elabRi@r BgAGS coated with Eudragit(r)
SlOCF L100 (2:1) 10 Method of manufacture and process

fl ow di agramfor this conponent beads |s t he same as
of f.o ti,on.A

h f t d :
PIOREHrleS e RERama o, PP Prgs BB D R formuation
| PyOGAuNFak A atd b riBlatibg, The required anounts of the
conponent beads were filled into hard gelatin capsul es

accordi ng to the specified target fill weights 10%

30. T Fill f X066 l e Test .
Folh siinohed “5heaexpmte sl AP HeRbee. NedBy 0. Wherein the
Comgﬁﬁm&ﬂmaggeﬁ&gpgulg%capsul e Conponent | Beads

75.79 60.32 Conponént |1 Beads 67.91 54.05 Conponent
III Beads 300.21 238.94 Conponent |V Beads 231.28

20885 oRERH eI 0B 030Hsh oUWAROT sOF S0, 1 Wi the

Coﬁﬁl[tﬂiah%ldt@é zﬁ@??es@é@llnms@{a'bﬂatf ormul ation of |evodopa
conpri si ng: evodopa, a decarboxyl ase

inhibitor, and c. a carboxyllc acid that is not (a) or
ntroII eas oral FO|Id f.or mul

gfb )I‘E? g?xmoiled\xglg?s& ofa f](gld g8 Pp (?f claim 1, wherein tl?e {"ormulatlon

reduces intrasubject variability in levodopa absorption.

The controlled release oral solid formulation of claim 13, wherein the intrasubject
variability; calculated as the standard deviation of the levodopa concentration
divided by the mean levodopa concentration determined over the range of 0.5
hours after administration to six hours after administration for a single dose of
said formulation to an individual subject, and averaged over at least 12 subjects; is

less than or equal to 0.40.

The controlled release oral solid formulation of claim 4, wherein the carbidopa

and levodopa are present in the formulation in a ratio of about 1:1 to about 1:10.

The controlled release oral solid formulation of claim 15, wherein the ratio of

carbidopa to levodopa is about 1:4.

The controlled release oral solid formulation of claim 4, having a ratio of moles of

dicarboxylic acid to levodopa of less than 4:1.
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acid is selected froma group consisting of tartaric
acid, adipic acid, succinic acid, 10 citric acid,

whem2osssoaci d, acetic acid, ascorbic acid, edePCT/UsNEN14080

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

fumaric acid, lactic acid, malic acid, oleic acid,

2B Eqforen il ephitort B oCaRF & Pfpertfoli§ of motes of
or @icafRkili 494 Pleabdda Ffgr&atedithanl]:4'\Wha &k fhanlBe2.
carboxylic 15 acid is a polycarboxylic acid. 4. The

controlled release oral solid fornulation of claim]1,
wherein .t carboxylic,..acid,i.s a di,carbaxylic acid.

20 ThE eayiolRg PR e Pl daish oo QALY s BRa T otes of
cl _aicﬂi‘b%xyl\i\é"&ﬁ@ 'td“lebb&b;ﬁ' df %Eéh@@f)ﬂhdrpl 2364 (I’es!s ¢hdnar.gari c

acid. 6. The controlled release oral solid formul ati on

of claiml1l, wherein the decarboxylase inhibitor is

¢ o FaRftuted 3o ot SRA R BRRo SRR 4 RineGialif of moles of
t abi!cﬁxtboﬁyli@a&@_iﬂ @K/odcﬁ)a o'f!@?ea'?éi’ hdn0d ;B _%ﬂd &k eans:r al
solid fornmulation of claim7, wherein the tablet or

30 caplet is a nmulti-layered. 81 WD 2009/ 085306

CoRPRRlsf Atieast o5t soldTrvrtadaR Gt 4 P fgraplig of moles of
Cagiceibok $lidadi@td le¥oddHal Flardfer G BY and foss TH@ 4:3.
controlled rel ease oral solid fornulation of claima1,

wherein the fornulation 5 is a multiparticul ate

f onuk 8l heare ey SO EbhEonSlCa5 R 9 BmBkihe som about
mub s higablabswd Woem@lofhyapsul ated. 10 12. The
controlled release oral solid fornulation of claim 10,

wherein the nultiparticulates are pressed into a

t et. .13 The contyrol.lled rel eas ral,solid. .

¢ oPhE Pantfoliza t€ae oA sBlia SRR H4iBh 27 Fepitisine 50 to 600 meg
r egitieesddpat r asubj ect variability in | evodopa

absor pti on.

The controlled release oral solid formulation of claim 6, comprising from about

10 mg to about 300 mg carbidopa.

The controlled release oral solid formulation of claim 24 comprising 10 to 80 mg

of carbidopa.

The controlled release oral solid formulation of claim 4, wherein the dicarboxylic

acid is physically separated from the levodopa and the decarboxylase inhibitor.

A multiparticulate, controlled release oral solid formulation of levodopa
comprising:
a. a controlled release component comprising a mixture of levodopa, a

decarboxylase inhibitor and a rate controlling excipient;
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15 14. The controlled release oral solid fornulation
of claim 13, wherein the intrasubject variability;

we@adeuszved as the standard deviati on of the |RUDUSIHAS/014080

28.

29.

30.

31

32.

33.

34.

concentration divided by the nean | evodopa
conc ntrathon det erm ned over .the range of 0.5 hours

af t er?- aBFARPEYICAGLAOPBONERL 48 r s af ter adni ni stration

for & Shﬁ‘%ﬁwd&?@re@éas@@on%ﬁbx‘i’enft e6RptidihE @MmixeurRbf levodopa and a

i ndi vi dual subject, and averaged over at |east 12

subj ect ée;carlz)xylassaﬂuhmr or equal to 0.40. 15. The

controlled release oral solid formulation of claim4,

wherein the carbi dopa and |evodopa are present in the

fO'THyllﬁﬁl't@Qrticﬂla?e r@édt&ll@fi RRAM olall sb1 aBAHGlatod Of cBim 27,

. The control rel ease oral solid fornulation of

c I aihpneirbthe mmlrcdlad releesa aimponeht is aakiindbganpanehtyvodopa

is about 1:4. 17. The controlled release oral solid

formul ation of claim4, having a ratio of noles of 30

di gR¢ t}ﬁﬁl‘ﬁghﬁlcﬁféﬂtéj Shtlof¥@dRRAsOorhies§lid Bindlation &4 ¥YBIm 27,

2009/ 085306 PCT/ US2008/ 014080 18. The control | ed

r evbease the ahrbesylidadid compendndis aodisehchicompondndvi ng a

ratio of noles of dicarboxylic acid to | evodopa of

greater than 1:4 and less than 3:2. 19. The controlled

r ell"ﬁ@srﬁul‘t)i'bﬁxltlcﬁf&'té dedritfolidd Ael@fe VralC |s§1'1dn fhrmMaNbN bfaclaim 27,

ratio of noles of 5 dicarboxylic acid to | evodopa of

gr watem thhanmedtaredcase sempdreent ¥:a3]isth@t cdmporamt r ol | ed

rel ease oral solid formulation of claim4, having a

rati o of noles of dicarhoxylic acid to | evodopa of

ar €a¢ ShuliBaRicdlat, 2Bhtlofed fhate rd- sé-lQi %%rml]_laﬁon of claim 27,
controlled release oral solid fornmuiation of claim4,

hawhergirealt af the compomdntsare fcofatinukatdsbingd & singleicdntponent.

| evodopa of greater than 1:1 and |ess than 4:3. 22.

The controlled rel ease oral solid formulation of claim

1, TRO WMt ich14te OEBnaloALd reléame '&alts@héqgl%ulg@&poﬂHalm 27 further

Ievodopa 15 23. The controlled rel ease oral solid

f ocompragingnond @ anore2 Zoobnied siekegs&0carboxydic ragid ofomponents

| evodo
compxp 1sing a carboxylic acid and a rate controlling excipient.

The multiparticulate, controlled release oral solid formulation of claim 27 or 32,
wherein the carboxylic acid component comprises a carboxylic acid selected from
the group consisting of tartaric acid, adipic acid, succinic acid, citric acid, benzoic
acid, acetic acid, ascorbic acid, edetic acid, fumaric acid, lactic acid, malic acid,
oleic acid, sorbic acid, stearic acid, palmitic acid and boric acid or mixtures

thereof.

The multiparticulate, controlled release oral solid formulation of claim 33,

wherein the carboxylic acid is tartaric acid.
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24. The controlled rel ease oral solid fornmul ation of
claim®6, conprising fromabout 20 10 ng to about 300

worgoogassdddopa. 25. The control |l ed rel ease or al PGDUBH08/014080

35.

36.

37.

38.

39.

40.

41.

42.

43.

formul ation of claim24 conprising 10 to 80 ng of

id . 2526, T trolled rel al li.d
For Rt Pl et ayag: sorlRathiRe et O CRERBERy o S or 32
| SwinBXewi Bl tate SoRidlIRieskcipiamit B ehRYieGRPAn& ¢ 4 Rexture of more
decar boxyl ase inhibitor. 27. A multiparticul ate,

cothan@ing &peradleatesie pohanersol i d formul ati on of | evodopa
conprising: 30 a. a controlled rel ease conponent
conprising a mxture of |evodopa, a decarboxyl ase

| Nirh®intMipaticulate! 8braiRAtrERhdel 418l &1 RIrRllatioR D \WRim 27 or 32,
2009/ 085306 PCT/ US2008/ 014080 b. a carboxylic acid
cowpereanthe ratagontroliing iensipignbise nesirelimetheonypho pelymer.
conprising a mxture of | evodopa and a decarboxyl ase
inhibitor. 5 28. The nmultiparticulate, controlled

r elrg@si@uRipatticafitd, dediFomel afel@Be UralC sahidN fofmulaibgr & Blaim 27,
the controlled rel ease conponent is a distinct

cowpereamthe deearbdxdaselihhibpiar isicetbidaps, control | ed

rel ease oral solid formulation of claim27, wherein

the carboxylic acid conponent is a distinct conponent.
10TRO- mikpaiéulatdatdrtfolledt Rleas®Yrhl0kbRd fofh8RE6N Wfaklaim 27,
solid formulation of claim?27, wherein the i mediate

r ebvbersin herpotmelind telease elimpanent fucthemenmaprises 3 tarbphglic acid.

mul tiparticulate, controlled rel ease oral solid
formulation of claim27, 15 wherein all of the
COTRONARkDaticalAQ | srioIRE eftldatd Qral SbIY! BrARABAEH claim 27,
32. The nmultiparticulate, controlled rel ease ora
sowhereirothagbniroldad rgteasd edmpanznt fyrthpregomprinep pidsdankzpxghie acid.
or nore controlled rel ease carboxylic acid conponents
conprising a carboxylic acid and a rate controlling

exThei @ikipartufdde, JdifroMelt feRakd idrhll 8b1Rd foRAblafbh &sF claim 27,

rel ease oral solid formulation of claim27 or 32,
wherein the controlled release component comprises a core of levodopa and

decarboxylase inhibitor coated with one or more enteric polymers.

The multiparticulate, controlled release oral solid formulation of claim 32,
wherein the one or more controlled release carboxylic acid components comprise

a carboxylic acid core coated with one or more enteric polymers.
The multiparticulate, controlled release oral solid formulation of claim 32, having
at least two controlled release carboxylic acid components that release carboxylic

acid at different rates.

The multiparticulate, controlled release oral solid formulation of claim 27,

wherein the formulation reduces intrasubject variability in levodopa absorption.
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wherein the carboxylic acid conponent conprises a
carboxylic acid selected from the group consisting of

W a009a83306 aci d, adi pi c acid, succinic acid, ciP€T/TS2008/014080

44,

45.

46.

47.

48.

49.

50.

51.

52.

acid, benzoic acid, acetic acid, ascorbic acid,

edetic acid,. fumaric acid, lactic acid lic.aci 5

o aht “mefpicyfaly ccchuftiled el vl ARmpBiEK o8 g 37
angihBRYA theBGrBid8pa Tha 1dVo88pa hidEsrEQint iBthe fRMulation in a ratio of
mul ti particulate, controlled rel ease oral solid

f oabaMtdtli torabofit @i m 33, wherein the carboxylic acid

is tartaric acid. 30 84 WO 2009/ 085306

PCT/ US2008/ 014080 35. The nultiparticul ate, _

COMhé GhlhiRiafRLRAS Ccstidlled Heldsd UrAlLald HBrRhlatibRidh Eibim 44,
or 32, wherein the rate controlling excipient is an
enwbeiem the Irgtieof arbidopn totlevaloph imbbde  t han one type of
enteric polyner. 5 36. The nultiparticul ate,

controlled release oral solid formulation of claim27

or TR multiiteti &ildte | RatbRES rdORE LRI IsbR@ fFERRIIRIBNS dfinP27, having
neutral nmethacrylic polymer. 37. The nultiparticul ate,

coatratyd bEuhotes|of aarborylal acsdia ldvédupmalf dss thand¥:1.cl ai m 27,

wherei n the decarboxyl ase inhibitor is carbidopa. 10
38. The nultiparticulate, controlled rel ease ora

SOl hél nfuPfi Fai @fl a1 e RbroAb @t R A< oral WBA Erthull iR nCi4iR] i?gqilaving

rel ease conmponent further conprises a carboxylic aci

39a rathreofmbtes pdcaibonyle ecid dodeviodbpe df grehteadwmnol:dland less than
so%jd formul ation of claim27, 15 wherein the

co @rolled rel ease conponent further conprises a

di carboxylic acid. 40. The nmultiparticul ate,

controll ed rel ease oral solid formulation of claim 27,
whéhe multipasticdate rwintreted wlesas erat cofpd fremulatiommfickem 27, having

i 1 F Gl BPRRa GRS S0t Joraps o6 er ¥t 19 nd less than

muggi particul ate, controlled rel ease oral solid
formul ation of claim 32, wherein the one or nore
controll ed rel ease carboxylic acid conponents conprise

g of@%gﬁlit}/plalrt?cu?eﬁle,dco%g%ﬁecf Pe?éa%g oral tscl;lli(? ?o?’m%liau%%ro c ar%rtneﬁ, %aving
a ratio of moles of carboxylic acid to levodopa of greater than 2:3 and less than

4.3,

The multiparticulate, controlled release oral solid formulation of claim 27, having
a ratio of moles of dicarboxylic acid to levodopa of greater than 1:1 and less than

4.3,

The multiparticulate, controlled release oral solid formulation of claim 27,

comprising from about 25 mg to about 1000 mg levodopa.

The multiparticulate, controlled release oral solid formulation of claim 51

comprising about 50 to about 600 mg of levodopa.
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25 42. The nultiparticulate, controlled rel ease oral
solid formul ation of claim32, having at |east two

w@emwosdlded rel ease carboxylic acid conponent SPCTIES2008/014080

53.

54.

55.

56.

57.

58.

rel ease carboxylic acid at different rates. 43. The

mul tiparticulate, controlled rel ease oral solid

formul ation of claim27, 30 wherein the fornulation
re’ﬂlﬁ’&@ﬁulhﬁiﬂh@ﬁl‘d@ esdntréfEd ARichid YrdlNsdIRY g8@Mdation of claim 37,
absor pti on. WD 2009/ 085306 PCT/ US2008/ 014080 44.
Th@nnmisnmg)ﬁoml a:bouat(br,ngdgnb®ldl310édng edrbdopa.oral solid

formul ati on of claim 37, wherein the carbi dopa and

| evodopa are present in the fornulation in a ratio of
abopd dullip Sﬁcﬁﬁ@tcohtr%ged 5re{Je'~§se 8 Qullid | BARDLIaGBh 86 claim 53
control | ed rel ease oral solid formulation of claim 44,
wheomeprisingh20 mattp eboiit ampioflophidopa.l evodopa is 1:4. 46.

The nmultiparticulate, controlled release oral solid

formul ation of claim27, having a ratio of noles of

Cap ROXHONL Rfdade 51%1 E&Y@mldﬁ%nl& Sé/oﬂbﬁz[‘hé‘wﬂ% al@voﬂzpa plasma
The multiparticulate, controlled rel ease oral solid

f oomsatun pompeoframrapwﬁtﬁqomlawm a ratio of noles of

car boxyl i C.acl Plc&_g Iﬁsgr?dopa of greater than 1:4 and

| ess t hduf Ur8e 9T admBImssralione m) tiparti cul at e,

control ﬂ)eéjﬁlrsg&ﬁﬁgﬁrgfcﬁ| asPlid fornmul ati on of claim 27,
having a ratio of noles of carboxylic acid to

| evodopa acfecqrdecingenttdtiam, 1: 2 and | ess than 4:3. 49.

{ oV hTFi: PBR ¢ EPRERraoh st B8 REpmPh SopcRpien of said

Ofplﬁﬁfeb‘%)(iﬁﬂl ée%oﬁ’& 'cgnée‘ﬁtrlaﬁ(\/&‘iisoﬁﬁ RfnifaRtShcehBMibrrodudifl at a
|l ess than 4:3 . The multiparticul ate, controlled

r elima daterothan sadlﬁrsl ¢omp¢mtaalpn @nd ehrlietr thamoz Bqualdoiahgut sx hours

%y‘gof rmlsof di car. Ilcda d to l.evodo of

wing F?d?] &nﬁogﬁﬁm}né ga Anfnd B erflr}gsalgfec concentratlon is
Wén%ht@laﬂhtah o E@Jaqe to St hidly | RetehEbRARPIRL é’éncéﬁ’tlrétﬂ)n

formul ati on claim 27, "conprising fromabout 25 ny

to about 1000 ng | evodopa.

The formulation of claim 55, wherein said concentration profile is the median

plasma or serum concentration profile.

The formulation of claim 55, wherein said concentration profile is the mean

plasma or serum concentration profile.

The formulation of claim 55, wherein said concentration profile further comprises
a third concentration, wherein said third concentration is greater than or equal to
fifty percent of said first concentration and said third concentration occurs at a
time earlier than said first concentration and within about ninety minutes of said

time of administration.
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30 52. The multiparticul ate, controlled rel ease oral
solid formul ation of claimb51 conprising about 50 to

wW@b@ansB0O ng of | evodopa. 86 WD 2009/ 085306 PCT/US2008/014080

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

PCT/ US2008/ 014080 53 The mul ti particul ate,

I 1e el oIderrruatloncf cl aim
cgﬂlaﬁ? Bitof it B S ig T B SHBLE e ol i atan or
5 &ftal tU‘ﬁxWe}éeﬁ@Bf béi&'lfﬁ‘§teoon€6iﬁ1ta'flehlaﬁg shidll R8SR1 QrRbntration is
solid formiulation of claim53 conprising 20 ng to

abgreateiBibamyr efuat &y Hktygeecentdf said fshtomeheatione| ease
oral solid fornmulation of |evodopa having a | evodopa
plasma or serum concentration profile conprising: 10
. Tie foriBlafibn 34 Q‘ld'i'fnsﬁf F{tie?éin saﬁ seBortd Ecentration is the minimum
concentration, and . a second concentration,
\aneq:rrtratlsalqstcﬁnrmgtbectwcmenw howroaftdr ssait) tisle efoadnhigistration and
sfgu ({)ncent ration of said profile; said second

HEPRE B i s the mini mum concentration occurring
at a 15 tinme later than said first concentration and
earlier than or equal to about six hours follow ng
salle formmslatibn adiwlaninsiy, daivimg; a wtid ofhlecami AUSaindsagk pardde, where

PEEMUCHS et ley Bh, cb e o B g of evodopd ¥ the

f %Hﬁhlﬁhbﬁ) r1:vlikfre i@ infis® B m¥RGFAIiR nfga'lsdb&%&?m i ahd 99:1

profile is the nedian 20 plasnma of serum

concentration proflle 57. The formulation of claim

5 erensa ration, profile is ‘
Ritelef B fabh Ly herehoaabs i biwegn LT o d0:1.

for mul ati on of claimb55, wherein said concentration

profile further conprises a third concentration,
whBrecformslatidn phckatn 66 nhzeMg amnican AUC gn ezt grofilbafi between 4330

i 8gbf nei ol ol BT e e AT sbtedame s 2t i o ear i o1

than said first concentration and within about ninety
m nutes of said time of adm nistration. 30 87
The formulation of claim 63, wherein said mean AUC in said profile is between

5000 and 7000 ng h/mL for a 380 mg dose of levodopa.

The formulation of claim 55, having a ratio of said first concentration, where said
concentration is measured in units of ng/ml, to the mass of levodopa in the

formulation, where said mass is measured in mg, of between 3:1 and 5:1.

The formulation of claim 65, wherein said ratio is between 5:2 and 7:2.

The formulation of claim 65, wherein said ratio is greater than or equal to about

3:1.

The formulation of claim 55, wherein said first concentration is between 825 and

1505 ng/mL for a 380 mg dose of levodopa.
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WO 2009/ 085306 PCT/ US2008/ 014080 59. The fornul ati on
of claimb58, wherein said third concentration is

wW@e@angI30¢ han or equal to sixty percent of saiBCT/USHD8/014080

69.

70.

71.

72.

73.

74.

concentration and said second concentration is

greater than or equal to sixty percent of said first

concentration. 5 60. The fornul ati on of claimb55,

Whehe FimeBltidnscanth §9 rlﬁl%ﬂigr AtdtMofl MedhRUTC M §8idprofile, where

concentration occurring between one hour after said

t i saed &fUG dinnassiredaini wntsan? ahg Kl dtesed ficst mpmntleﬁon Tleere said
ornul ation.of clai ?g}l afra 0 mscfﬁlAUCm

sa?od’CE)‘?tEﬂ*’PPéS TRARYE ‘“1‘6“%“‘&% d qfdetwern r%&n units

of ng h/nmL, to the mass of |evodopa in the

formul ati on, where said mass is neasured in ng, isS

beThefommilbtion afidlads 55, BetheTtmmprinimgihtd tdsd nnoEarbbxyilin a&id.

wherein said ratio is between 14:1 and 19:1.' 15 63.

The formul ati on of claim55, having a nean AUC in said

pr’?lflé ESnt1cBGENEROrABAid RALURABR 0P Glaih™o, Wierdn %%Q of4aid at
dose of |evodopa. 64. The formul ati on of ¢laim 63

whleastione sabdxylesacidsiCtartarisaicd. profile i s bet ween 5000

and 7000 ng h/nL for a 380 ng dose of | evodopa. 20 65.

The formul ation of clajm55, having a rati o of sai

f i psentelidiciqast prsh solghiormulation of yedepn haying meghan levodopa
?ﬁ@ﬁ&{]?gr sl,eFlurHrcl:'ohéen%fatlgxg{)mﬁle és ng ss of |evodopa in

or mul at'i on ere sard measured in ng,
of bet weartime df addinistrhtio?5 66. The fornul ati on of
cl a|m65 wherein sajd ratjo i s between 5:2. and
67. ThedfadlinstFoncepration a pdirsh tiae, that opeir “gfélﬂlaomeah% of gaid

gr&%g;a&xﬁﬁﬁgtg‘tloﬁqual to about 3:1. 30 68. The

fornulation o ai m 55, wherein said first
concent ¢.atseoond nbeitvition a82 Secmnd tinds (at ogdurd aft@rsaal B80time;
ng dose, of | evodopa. .88 WD 2009/ 085306
PCT) UsatbGehiss AgRRs ntiation a47ethirdtis, Sha GRCHS ateat fipugghours after
hayi Q. .8nd Blie0 Of nmean AUC in said profile, where said
%ﬂpscmeasur%d inunits of ng h/nL, to said first
c owhaninf sdid @enonvlnen&rmandn 1smuabmtthah1a@nnum coresitiragidn of said
inunjts of .n of between 9:2 and
proﬁie said ﬁr% concentration is equal to about t6 fty percent of said second
concentration; said third concentration is equal to about fifty percent of said

second concentration.

A controlled release oral solid formulation having a levodopa plasma or serum
concentration profile substantially the same as levodopa formulation IPX066 in
Figure 1 for a 380 mg dose of levodopa, or having a levodopa plasma or serum
concentration profile substantially proportional to said formulation in Figure 1 for

a dose other than 380 mg.

A controlled release oral solid formulation having a levodopa plasma or serum

concentration profile such that the ratio of the maximum concentration of said
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5 70. The fornmulation of claim55, further conprising
at | east one carboxylic acid. 71. The controlled

wo edemssBo®ral solid fornulation of claim 70, WlEr/E52908/014080

75.

76.

77.

78.

one of said at |east one carboxylic acids is tartaric
acid..,10 72. A cantrolled rel ease oral solid ‘
Fopiid GiF csierBiiuied 1 i BESisEhan HRu, Ba payen hours ater
Pl agiihifFatiof bF 538 FORANAtIGH ik Ris A drlequalQo@El.Si ng: a. a
time of admnistration; b. a first concentration at a
first time, that occurs within one hour of said 15

ti of i ni stration;, .C. second cpncent.ration,.at, a

s ORI reRR T O S fafore g 16 e PayipRa. et 1efodopa
t hpra6m8 @R §& O’ dnt&itration prdfilt tEmbtisRg: t hat occurs at

| east four hours after said second tine; wherein,

sai d sesonfirst oonsentratiom & first temetal t o t he maxi mum
concentration of said .20 profile; sajd first ...

concent Pat iegnd odhipidiia Bisghand imeHhe) selufwighin ghgys one
SeroRhfiet 18 Eidtii@id;on; said third concentration is

equal to about fifty percent of said second

concent raa thind. corigentration at 7 thilddime, shataseurs ableastdbumhours after
formul ati gn._havi ng a | evodopa plasma or serum 25

corft ﬁ?crOB?iUB?'?’ BP(gfi l e substantially the same as

| evodopa. { aRitnahiceRcehBa@&6 in Figure 1 for a 380 ny
dose of | evodopa, or having a | evodopa plasma or serum

c owbeneir, stidoacqudafoncenteatibs tneduahid the pnaxpmnm emaénttagion of said
sai d for rrulda iqn i n F{:%t]'i”e 1 for, a e ot heB tfhan.d d
388 OfY> SI7 AT ACUNREFEI R dS BBk JFRI REBfRY Of Said sccon
f ogdnekAtrdtM; RANI iMkdacdR¥RERRA R! &RAR (P HfSCPERNt of said second
concentration profile such that the ratid of the

maseneentrad®mcent rati on of said 89 WD 2009/ 085306
PCT/ US2008/ 014080 profile to the concentration at. any
ti me between one hour and seven hours after

adpi Biadle! alon@BlIed reRask fRdINMydiat |fBAnGIaLbE ST lel%ﬂo%hr comprising

equal to 4:1. 75. A controlled release oral soli
f olewoderta adeairboxasd apkibiterdndg dicanbdkdiv dcad pdteysin no more than

1% by weight of the degradation product of levodopa is present after being stored
for 3 months at 40 degrees Centigrade and 75% relative humidity.

A method of reducing motor fluctuations in a patient suffering from Parkinson’s
disease comprising administering to the patient an effective amount of any of the
formulations of claims 1, 27, 55, 72, 73, 74, 75, or 76 thereby providing a plasma

concentration of levodopa effective to reduce motor fluctuations in the patient.

A method of reducing off time in a patient suffering from Parkinson’s disease
comprising administering to the patient an effective amount of any of the
formulations of claims 1, 27, 55, 72, 73, 74, 75, or 76 thereby providing a plasma

or serum concentration of levodopa effective to reduce off time in the patient.
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5 plasma or serum concentration profile conprising: a.
a first concentration at a first tinme; b. a second

WQomwemesI3p@t i on at a second time, that occurs wWEHUR2008/014080

79.

80.

81.

82.

about one hour after said first tine; ¢c. a third

concen ti.an at .a third tinme, .that occurs at, |.east, ..

fo oér SR of dhegpsifly gdishs in Biatignk jugBhng fFprg PayifiSon's disease
&g%ﬁnhrs@frmgnm \Mberpahéht 28 Fee86ONchount of any of the

concent ration is equal to the naxi num concentrati on ‘of

safamupatiohs beclagas bl 31,1561 72,03¢ t Tator 36 theselygpralviding a plasma
fift t of. trati i :
TRttt SRR e S R b Bl B e grenc

second 15 concentration. 76. A stable, controlled

re a

BT L
accainpﬂmmgladnnmsrmng tohaite pafierhyamesffphtiveofanidvat of any of the
de atlon groduct of | evodopa. is present after, bheing

st latiops ploflaimirbrh9Sal2.48 dbghe st /CabTTy RIGY GG Plasma
75 t o
{1 S S LR BY devbliopd o [IELRRE QP LA, BB 86 in the
di psegae conprising admnistering to the patient an
effective anmount of any of the fornulations of clains
1, 27, 55, 72, 73, 74, 75, or 76 thereby providing a
p! %Sf?i@th%trl cﬁoé}lfhlg.ﬂ&ﬁg ?Qm%e le@glﬁqﬁpﬁs@tt L&l ﬁng(from a glsease
reduce notor uct ons 1 n the pat
of agseclated mgthakudedrar impaitedpddpaatite Euéls ebmpgsﬁlgpa:dmlmstermg to
Par ki nson' s di sease hggrlsm adm ni sterin

)

t he
pat Sehiectan iachiye preuahehsry offthg dgmytations of Faims 1,27, 55, 72,
fo akko
- 647%“#& Z y%zégf/l}egéb% gﬂﬁv&irnﬁglaé@g og r%eréléf’ﬁorﬁzéntrgtﬁm & levodopa
c oeffenive abi @thande Idepa)dmpaleeélﬁ datthe esubject edfferéng fifont iandisease
in the patient. 90 WD 2009/ 085306 PCT/ US2008/ 014080
792ssocipted M rsfluqeﬁarélgg? apyipgsleVelsa pat i ent
suffering from Parki nson's di sease conpri si ng
adm nistering to the patient an effective anount of
anyhomethod offodaimiV Atwinrsinahe p]aalinms)r ]seruﬁV coriwbntratihn ofdevodopa
74, 75, or 76 th by prOV| ng. a_.plasna of serum
C OPRIBRTESE St ?ownéqofﬁgxfskfaﬁfa f i farmuation, pb devodgha having a

ti ﬁeodd})atﬂ]ﬁnﬁa&r s8Am concentration profile comprising:

a. a time of administration,

b. a first concentration, and

¢. a second concentration,
wherein, said first concentration is equal to the maximum concentration of said
profile; said second concentration is the minimum concentration occurring at a
time later than said first concentration and earlier than or equal to about six hours
following said time of administration; and wherein said second concentration is

greater than or equal to about fifty percent of said first concentration.
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5 80. A nmethod of reducing time to "on' in a patient
suffering from Parki nson's di sease conpri sing

w@eiwprsstering to the patient an effective anoR@il/usfo08/014080

83.

84.

85.

86.

87.

88.

89.

90.

91.

any of the formulations of clains 1, 27, 55, 72, 73,

74, 75, or, 76 there roovi.di ng a_ pl.asnma rum.
R A E B Ykl S PR i glsma
toor%%rdrﬂcf)ﬁ&ntriﬁorpﬁ%ﬁfé‘t 81. A nethod of enhancing

dopam ne levels in a subject suffering froma disease

associ ated with reduced or inpaired dopanine |evels

conpri sing; .adm a subj.ect nef ective
Dbt e b et sHid £PRiARU RO ol S Sipal Blgsma or
725er&1§c3§cen?xﬁnor?ﬁroﬁ@é 76 thereby providing a plasna or
serum concentration of |evodopa effective to enhance

dopanmi ne levels in the subject suffering froma

di sease SS th.reduyced or L d
D1 Bethgal orTelaiTh S2nBAC S oA AL PEr e AN ebtprises a
orthﬁ%rfﬂﬁg&ﬁ%‘ﬁﬁt kLD sﬁﬁ tilﬁ"él' Q:gﬁ&fhtrat?lgn GO FPRIate? QRan Br equal to

contr d release oral solid formulation-of |evodopa
hafifty gegcent of sald farspt@smtrasionsardusaid cbkmcda rbnGniraion occurs at a

profile conprising: a. a tine of adni tratlon

P! e carze b sad Bt Sangprivation Sud S Btk dipetimipples 3t sad
25 WheF siMinisehidnf i rst concentration i s equal to the

max! mum concentration of said profile; said second

concent ration is the m ni num concentrati on occurring

at ti I a er an said concent.ration an

cathe %ﬂa'rqwf%}n SRR BRRRRIOS P ﬁ*gﬂ or equal

Safodsuh? :Erc@flt SR DR EGtdeRRatichd\aRS @cﬂn&é’é&e%@t%@s greater
concentration is greater than or equal to about fifty

pethae ot eqfal smsistyfjerent chsackfitst adncentratiim. 91 WO

2009/ 085306 PCT/ US2008/ 014080 83. The nethod of claim

82, wherein said concentration profile is the median

pI ?ﬁ%etﬁ’éd SEUHTHC 8D C MR 5B REBA |cBncBfratidh§s TR I?Iﬂﬂlmum
of claim82, wherein said concentration profile is the

meenmcphtagiva @rcurring between one hour after said time of administration and

said second time.

The method of claim 81, wherein the disease is Alzheimer’s disease, dystonia,

schizophrenia or Parkinson’s disease.
The method of claim 88, wherein the disease is Parkinson’s disease.

The methods of claims 77, 78, 79, 80, or 81, wherein the formulation is

administered in six-hour intervals.

A method of providing a therapeutically effective and stable median blood plasma

level of levodopa in a subject comprising administering to the subject a
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5 serum concentration profile. 85. The nethod of claim
82, wherein said concentration profile further

weewpnsses a third concentration, wherein saiBCT/052008/014080

92.

concentration is greater than or equal to fifty

pe cent of said first c entr d sai hir

Gemep il RtSeds Shaftat 36y pfths mnust ksl TR 27, 55. 72
f|v§tprQQ§m%rat|on and within about ninety mnutes of
said finme of administration. 86. The nethod of claim
85 wherein said third concentration is greater t han

qual i. Xty percent o ncentration

iR pod Tt SOh P PO RIoed e el G5 PR AOEAE more
ecﬂ%ﬁh 49y B’ét\)(/e&? rg8Nthotfs Sitef himifistkRi06S 3ht a%lxorhours after
87. The nethod of claim82, wherein said second
coadremistratipon i s the mini num concentration occurring
bet ween one hour after said tinme of adm nistration and
said second tine. 20 88. The nmethod of claim81,
wherein the disease is Al zheiner's disease, dystonia,
schi zophreni a or Parkinson's di sease. 89. The net hod
of claim 88, wherein the disease is Parkinson's
di sease. 25 90. The nethods of clains 77, 78, 79, 80,
or 81, wherein the fornmulation is admnistered in
si x-hour intervals. 91. A nethod of providing a
therapeutically effective and stabl e nedi an bl ood
plasma 30 |level of |evodopa in a subject conprising
adm nistering to the subject a 92 WD 2009/ 085306
PCT/ US2008/ 014080 therapeutically effective anmount of
any of the fornulations of clainms 1, 27, 55, 72, 73,
74, 75, or 76. 92. The nethod of claim91l, wherein the
bl ood pl asma | evel does not fluctuate nore 5 than 40%
between 0.5 hours after adm nistration and six hours
after admnistration. 93
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