Phar maceuti cal Conpositions For Treatnent of
Par ki nson's Di sease TECBQNf I CAL FI ELD The prese
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di seases and, in particulaf, relates to conpositions
and nethods for treatnment of Parkinson's disease.
BACKGROUND ART Par ki nson's di sease is a
neur odegenerati ve di sorder characterized by a chronic
and progressive | oss of dopam ne neurons in substantia
nigra pars conpacta, |eading to novenment disorders
i ncl udipagmeyslficaSimypositivas FagTieaanert,of Pagiiosonjs Digeage
gait -di sturbance. The nedical treatnment of Parkinson's
dt@ﬁ@@ﬁ Aih ted to stopping, slow ng down,

S ent of or mnimzing the
neur odIe@eplemlt iiveenfondeds the field raﬁsmefurcalleaﬁnerﬁ@w ohssases and, in

( ne U g];ee(s: t((h%)gfrptgﬁ él’%?%@ Hjﬁp’g ﬂg or ﬁ]e tg#llra}g P%%jfﬁn S dlsease

dlrectlons of synptomatic therapy i n Parkinson's
di sease are to_increase dopam ne synthesis, or
SBA%%Q%T% receptors activity and dopam ne

r el eas@yfihMstdigap 1§§Y1&ﬁf6&dg6ne$ﬂﬁf@ @isoated cﬁaﬁadtdﬂized)by a chronic and
dopam ne reuptake by presy nag %ﬁgrece tors

and
d@ﬁ&fﬁ?ﬁh‘@ kst S lopaine THFErgy L i3, Peia, P compacta, leading to

PRBYIRGOHRSHIER indidaRt dVBAhesR reFiadonan) rhgidld_,l aeBgt disurbance.
provi ded by DOPA-contai ni ng substances

[ evodops, medeeldopines SRy Sadii & BFeRied fp stopping, slowing

({% "1]@(# 'cfﬁg tﬂ% &Rerﬁ JF B ﬁﬁlﬁ}ﬁmn\éhh@ﬁ’edré& ﬁﬁﬁa@ﬁe 'pfb%ess in 111grostr1ata1
f 1evodopa. Howevéer, th |cac%@F

agfelm@ decrepretestivey eherepyie apdc eﬁé@éﬂa@ﬂg c &t i

S%%%ﬂ%?ﬁ&ﬁ{%ﬁgg %@Ekﬁ[ﬁ Cﬁ\ll %&n@ of 51@%:{/‘[265 ?}?}glg@arkmson s disease

pale\lcb d&&aﬁmtdpfaulnale|smﬁheswommgliam@dq(>ﬁmm reifenipss apdEdy #yd dopamine

osed f t he Lrea t.qf. P kN ] €1 "
RS ShaL e Sl HIE A A R e
eﬁkq&bmvmdﬁ@mnnmnmmMMnglthe patient's conditions. In

one as@gﬁ léa{% gr eseﬁj{e ' nve%% 0 al ?r%ﬁ&%l?t 5? Parkinson’s disease is

phar ma rea
Paiokides iy D(ﬁ&&ﬁﬁe&mﬁ@@lﬁs&ﬁbﬂgs@hf isxlesodbpg.eLevodopa is commonly

combi nation of two different activ ents . se
PGS R IOR g ST BAle BPeRBD o Par Lt 105 odopn
etibRets; Ae RidAcy i0T Masekhanndecr@sts endrsiimehescensa biheontmumg
molar ratio of the two conmpounds is in the range of

1 dazeperatiomaforeunops igrfhg NEFAUREELR the present invention
provi des a nethod for treatnent of Parkinson's
di sease, conprising adnmnistering to a patient in need

a SHVEYIRdRY OF EHE NTION

The present invention provides formulations comprising known drugs used or

1ca(f imbalance

proposed for the treatment of Parkinson’s disease formulated in a way that such drugs will
be more effective for improving the patient's conditions.

In one aspect, the present invention relates to pharmaceutical compositions for
treatment of Parkinson’s disease comprising a fixed dose combination of two different

active agents selected from compounds having a symptomatic or neuroprotective effects,



conposition conprising the drug conbi nations of the
i nvention. BRI EF DESCRI PTION OF DRAWNGS Figs. 1 A-C
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conbi nations of the drugs ohd serumfree nedi uminduced
apoptosis in PC12 cells as rreasur ed by % viable cells.

'oml ’I’%?) Fé&i qsgﬁb\?[t’fu hs;) (]Vl'hg‘é P% rqﬁ)im (ol & thzngvn%mgg&nds is in the

r@ggegdflmnte1 1000 ( 6) conbl nat| on of ropi nirol e,

200n1\/l rasaqi | i ne, g @@) i nat i %n of r | nilor wment of
100mMvIR ZDSHET 2sRect | theyhigs tjwe‘} B preyldgt & {?8 ((%
Wﬁﬁhﬂﬂ’@ﬁﬁeas@o&iﬁﬁﬂns(@ acﬁrﬁﬂi@leﬁﬁg(% ea, phtMTMh nedd a pharmaceutical
sel egi | i ne, selegilin

6)
COHIOREPR Wl?ffﬁ‘}gr%%hﬁ%ﬁ@}l@mt@%ﬂwg g’l"@‘&f"lnr ne, 50mMM
(7) conbi natl on of pram pexole, | OOnm sel egiline, |

oM Fig. ]\I starvation; (2) ropinirole, 200m\
(BBIEBMCBJPE ONG@FORAWINGS| egi | i ne, 50mM (5)
sel eg'}l‘lg{'q Alc Gy néu?r%ﬁr&@&p/b Rk UT FafkifiBRidRlgs A combinations of

200mvt sél egi | 1 ne, mbi nati on of ropinirole,
1@1@ avigs eh egmlnrﬁ\@ m¢du@rmdu¢eidgz@optgs1§qn[§’(‘slﬁ§\ﬁ)ls as measured by % viable

ﬁ]rﬁolpl ofA? E é/tngﬁﬁlj%le a) rgglm £, l&b@ﬁﬁn grr&tgﬁ‘ircﬁquOuM f4) rasagiline,

t|o §’ ‘on opto in PCL2 ¢
a§0m6($)lfa@z§jgﬂmb %Oumtlﬁﬁccﬁlﬁilﬂaslon bﬁroElngsle ZGQL(MTatseglhne 50uM; (7)

neuroprotective effect is nmeasured as %.\v y
cemmbieationypf |repipioles d00raspetiine, dbyuly i 3%% Y f’t&’i"ﬁ}on @)

1la911 Q]B &W‘T&*} E%&%E%le(%%ﬂ\@pkﬂ £l me Q@HM 6P kselegiline,

ropirnir
r a(s;ﬁ\g; (6) nemHiaBoMM of (B3mipersdeg i 200 plel:sele@itive, @Cn,)M (7) combination of

Zg%%%#QESH]OPMgIe@lMp%lg gd#rlgﬁnsgf Iy %QW%O&) ropmlfole 200uM; (3)
o&?}'irpr'o[e?! ﬁOngoqg/lsE e, S(HN @Q”Mle 1342) I‘DQMN (B@\t do@fbination of

ropiniro rasagi | i ne, &*
VRRiniroRS QoMM Rlegiliopi AN €7) mmmlowf W@m‘lrﬁ ey dP@LM:selegiline,
22§) (4) selegiline, 100" (5) selegiline, 50mMM

HFeonbi nati on of ropinirole, 400nM sel egili ne,
| OOMM Figd.)2 AaNBhdvahb@sprekciiveifietr afl Rarkinson drugs and combmatlons on

sg&%yﬂgiigg Iallaclz;g(%m\m P@ cgléssa‘;gtpqalswéc} )by %}H@Ple SmYIll F 2A-C the

Sﬁé%rbﬂe&ﬁ»e LR n{eéaur&pablwa«ﬁdbqny off cwham pexe! B, Fig. 2D it is
rasagi | i ne, %écoml nat i

p meadupasbes |’ etoxm@;gslﬂ d 1 MPRE. 250 {A) rpplglrolg,lﬁoowﬁ) (3) ropinirole,

%@W 5(?2 OplI ni n_ge? n(ﬁqpﬁkg‘ égfégaﬁrﬁ%lfﬁ%gw éé)%%s%gﬁn@f 5|OhN/F (7) rasagiline,

r ag@gi I(gyneomtaﬁﬁmm ofl BpirGend, rabuMEagsilindAd @ NIp@)t bmnbmatlon of
beneficial effect of a dr;ﬁ conbj nati on_on Io&ongb i
aeqninifolsy ZOQHWgtlmé,aéw 9% cgEbiRgiRn P LB PI R Q0r Y gesailine,
€ st aigico1é B nu’%le 200uM; (4
(ggﬁg) %agg?@rg day %@%” %? aﬂe st’ uﬁTOE’M( %)) g%%t rol HMG ()
( 2gledVihER10@B); (5) seleglhne, 50ptM; (6) combination of ropinirole, 400pM:selegiline,
100uM; (7) combination of ropinirole, 200uM:selegiline, S0uM; Fig. 2C: (1) MPP+,
250uM; (2) pramipexole, 400pM; (3) rasagiline, 100uM; (4) selegiline, 100uM; (5)
combination of pramipexole, 400pM:rasagiline, 100uM; (6) combination of pramipexole,

400pM:selegiline, 100uM. Fig. 2D: (1) MPP+, 500uM; (2) pramipexole, 400uM; (3)



Rasagi | i neO. | ng/ Kg; (4) Pram pexole, |nmg/Kg; (5)
conbi nation of (3) and (4). Fig. 4 shows the

woeo@fi4visal ef fect of a drug conbi nati on on dopewin®09/000567
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levels in MPTP treated mce3(1) Naive mce; (2) MTP;
(3) Rasagiline 0.05ng/Kg; (4) Pram pexole 0.5ng/Kg;

(5) Conmbi pat j of and . .(6 sagiline )
oty ApnE RS sPREReRE PhaiRIE Pl “RORA: HAREieoPOM: ©)
(6hndh)d (7). DA, dopanmi ne. DETAI LED DESCRI PTI ON OF THE

I NVENTI ON I n_one aspec t he [ nvent| on rel ates

to conbBigha-Ershew élgtheﬁ?fwaéfsff@apﬁq ¥ Fembigptiqupudocomotion activity

P& VTPSreWel il wlabdred Sﬂ RoRGhH YRerRY €34 Sor Rdta-rod dlstance (3B-C)
conbination treatnent with two agents that act thro I\%PTP 3

teb T feParB) gatmanfahd loBGcel &1, srdy. eXaifpitel ode
gﬁ #inB& &'&Qggo éﬁ ‘Pl;alnﬁﬁex%fef BRE/K e c&rﬁﬁnéﬁdﬁeff Hndaehng

syrrp omati C by i ncreasi ng dopam ne synthesis in

t he brElgn4 shaws theviengfiojd cdfeethefig drugfcosipinatig ©pjdopamine levels in
[

P s hREORENE ficd B M1 AR AR g ) Pramiporole
aOtSng/Kg/, G’imﬁomémbembf @)adtndl ﬂ),c@brﬂian@ﬂnr@no WingfKg; (7) Pramipexole
anti ¢ho st er b I ant agoni sts. The
r é{nlgggga (é) Ofdggand f’bz‘Af’% Phie pféesent I nvention
is that the ratl o of the two conbi nati on conponents

[ i 2 the two
O RRL BESER RV L Bl PHEINIARERY "2 <l
dosagerd (ﬁfefﬁsp‘beﬁ i@neebefittiiveapibn robdtesppb asnrbinatidnnedatreent of Parkinson's
perfornmance a ff cacy and for patl ent's conpliance.

TH@@%S@PM@HE.W& Gt eghbitEEYS on" is used herein to

descri pe camsinatgdne tdQEREE Witk Wb aagem EECt SthAgighWewo  different
dlfferent dru%s at a precise ra nanely, in_cer r]
f ieshpnigseal actiopy Tof examalen@is WH sae&e‘HHPrH{?Pft‘Yep Py ﬂ@sﬂe other

t lﬂﬁiu% %&m bdafc @ffeétl'b? 198‘@5&Q{éecﬂﬂp§m1ﬂe| s!%’tths GogienBraRNHas a very
C

p ar nacoki neti c aspe an extrenel y | nportant
r 6ped clpgcelef @mmgﬁﬁécm@efwﬂ |th¢aqpewﬂ0><éaﬂuw’slagégems with anti-apoptosis

og?fﬂ} tga&lj Ot O)H@EIUVQ Nt Qzﬁw?t? Ty 68/ Ry EIRE iRt éo?nblnatlon with anti-

efficacy and ency are o nportance, but also the

r eh@ltnﬁ&teramiahlgﬁwm NMﬂl"c@l‘f@ﬁoméEch conponent and the

opti mall“hé ﬁg%l%l %Eljnﬁ@ thi T&?%& 4P ﬁlre ﬁéseﬁth%&ﬂgﬁﬁ§ t‘flatecﬁé &b of the two
of the conbrnations o i nvention over

c uombmatlmnmmemqo mast bmplrec:l@ﬁ}b icalératedh anch dah ieelgvof eqmponents are

Par a u unl t S
F SFPr: R ARER & LpEdBeiB, SF BhHL BF RaPl bharmacokinede
p peqientah&s aadhdefﬁmay omels fai phtmnt':orterrxphal’@ei I’Thag@n’ns“Fixed Dosage

,.half |if d dis
a%o tlﬁgt?t 5 'l?sﬁfj gleléeél‘g &? escph aI Qﬁgt | I F}h %Q/qla&éog comprising two

p gt Gidigls aBd precisPasio !t aafely ar ceﬁ‘tﬁméﬁm mlbse@f For a treatment based on

Par kinson's di sease conpri sin har naceut j cal
Saoriss e BRET TaRaon s camppiraten dat etne dnd phepspkineti

C QERednlay havengnRiyt MEporRBL FEIET Tb edidritineO theS ypirhaNBiktd Dosage

Combination, not only the combined/synergistic efficacy and potency are of importance,

but also the relative pharmacokinetics of each component and the optimal formulation.
The superior therapeutic effect of the combinations of the present invention over

current monotherapies and combination therapies for Parkinson's disease is due to the



effects, or both, in Parkinson's di sease patients,
wherein the nolar ratio of the two conmpounds is in the

woanpa4ndsil: 1 to 1:100. The conpound havi ng ei POQEML2009/000567
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neuroprotective or synptomatic effects, or both, my
be selected fromtwo different groups of the follow ng

agents: (i) a_.dopam ne recept.or agoni s il :
Bt e SSBRERROY o PG GPRnE] PhyRegpigp e opdties and
qh%ﬁg/_es Githet a%e;:&mbihrb@elitg mﬁwrpt(lgnahaiﬁlﬁ:ﬁa ab@diydri?a@on.

i nhi bi tor and/or a catechgl - O net transferase. s
( covmThupeerdias o thisggpegh EWV&H%QDJW@%S& fig8{Hica) copposition
afot BeARkStof HaMdinsdn'S Risist EapPisig @plefhnace{itallyanceptable carrier and
anti-oxi dant agent; or (vil %n .anti -infl ammmt or tomati
dveractivy peeaiisclessd FPmeapoyis haying ﬁl&leée?‘ff%m%?&tévﬁtyc’g Sy'gptomatic
B rERRAR} MBtH, §f GRkIhsoR'S AMetde pidRdAk, MBERiM eheSinolmratie of the two
dopam ne receptors in nerves in the brain that

nesintpgbnds igiuheirapee oftli gl 1ak%®d by dopani ne. The agoni st

may hapg c%@@ﬁrﬁicﬁaivfﬁ B i@ ot BRAGH HBiptRERIR B cts, or both, may
subt ypes. anpl es of dopam he receptor agoni sts that

rivey sdbetadsfeain dwooliferey aroups w8 thafdlewingnagen] (ie, dopgpine receptor
al SniiP ngd\g @Zq th?ﬂoaﬁﬁﬂ%ﬂ%@ lélﬁ[’AdgoiHhiBit&‘?l(ﬁi_) RévokBedhlbne, or in
e, aoer g I ne,

[ 1suri ol'1 ne, aponor rotigotine,
becnmtoatiopt Wite antcareoxybke dehibitar prdédrepr exifechpb@dnaiit t ansferase

SRS S TDRPL PP RRNER € @i ) o oo
r aehni(viphreantiRnddanpegent er @iidancptiriofighhateryrgee. bot h

synpt tic and neuroprotective effe :

r opi niolrrg?ﬂng R3e 1@37%?%3@&?1' ecacéﬁ &t {.S 5 %Ekzpa%n @ﬁdﬁ%elp tor agonist (DRA)
esodb ERulated A6padfind Reeftvm actdrve agnatisainstha MA@ally would be
inhibitor, preferaply a propargyl amne type MAG;B .

| FiEHEORY dREms Teaeghbt A B LRSGH PHEn Potdpemine receptor
ARBEPLE dE:hbdplis  dfodophiRBtre®ptor Algofiats khalSndy Be dbkleaserding to the
The ‘principal rationale for, MAO inhibition, in ibedil. Tisurid
PEWRIISORCHI B¥ade 1o ihifedn ke REFRIPGTOIS  fopigfrgle piribedil, lisuride,
denRRFEolfe, aﬁ/@{&hd&bﬁi}i@, r¥dofife, bRMcHtiderhng yefgbedeat i ¢ not or

benefl ts. O inhibitors alsq increase the |evel &f .
doparm Wergfprredembadiments. theaZpmidapPrmEPesRedRaRIgle apf gpomorphine,
e ik ' fe0dnd fopinb@ PhatSipscold BncRdirhdrBRine have both
dﬂé&t efe ei’r B%@F%ﬁiquntltoggld ant i.a_pgptooti c ag(% i_\f?l?ines,
M@rBomnathy did mowrspratesidveestiestsi and neninitndt kasspmpipmatic effect.
activity, t] rthe | NBRe of 28O inhibitor,
acti vefna%eflﬁﬁhél%sél{ﬂgeo\?gﬁ%%ag%é A;':b,% a pree% r sgpr %f _l_n Rt
dpp&mitiea prdpargyleisnelypeMAD-Briokibiterrachhiopsredingiand selegiline, both
barrier,. whil e dopam ne .- | f.. not. In the central
n&RIBYFS d§'§%tfcérﬁt]rea}%ge\1}o opzlalhlltlséﬁr?éitlsgg%l i zed to dopani ne

byar ongld gridcipabhiationae fodl MgOdntibixiph s Barkinesrés disease is enhancement
"decar boxyl ase") .and i.ncreases _dopam ne | [N s
S LR B HETEE S PREPA BB v
t hRatinRAke B 1B st Beamit i Bbibiting thowewetanint evidaed, the enzyme
?l_reégon%%rllg %grt Eg hgzgrog/gig.a n dii{ign,t&% t%eﬁllef? ha%[tig}l(idetlr{tsasﬁ eéc’n‘tiapoptotic

activities, MAO-B inhibitors also exhibit neuroprotective activity.

In still a further embodiment, one of the active agent is levodopa (L-DOPA), a
precursor of dopamine, which is able to cross the blood-brain barrier, while dopamine

itself cannot. In the central nervous system, levodopa is metabolized to dopamine by



outside the brain. In order to prevent peripheral
formati on of dopam ne, in one enbodi nent a peri pheral

woec@vidwesy|l ase i nhi bitor such as carbi dopa or PCT/IL2009/000567
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benserazide is coadm nistergd with | evodopa. In
anot her enbodi mrent, a catechol -O nethyl transferase

( GXIMiakic ITNBhBbLtRLd §é&§fbo§ﬁa§e%§r@ﬁ°"ﬁl@c%ox§ﬁ%@2 AR Hfer éa%es dopamine
coadm ni stered al on% with | evodopa and” car bi dopa

pleFlnt By Sidie dieingoheighpamditated fop sympRapes tr?ﬁltgl@@TeOf Parkinson's
Sigiese PALN R BI SiBPRi20Y) &ﬂl@em dopith Rk iRtk perlphfral tissues, i.e.

t hemsel ves have no beneficial ef P when given a
t Quiside kKihasbrains Jgi guas do mrp‘fe@htmrlph%yf@meﬁ%tof dOpamme in one

CeRBblfkfda %%n@&%él‘éc%g?rﬁg)& 3 nb%gﬁfo‘?' $16h tag’ cta ?do@%io?teﬁm%seramde is

I nventi on. ment,
acoadpunistgeed tvsith vadaphunammather lembecptnent aguatqchcnl @methyl transferase

ﬁ?éégﬁg llrﬁ”ltlbllsoy:s; hqa% ’tol?a nggr er%génpc}n? Sst (go%dmm ergdel glong Wwith levodopa

renac am ner
said L’mbldm}iptalplr&vdmﬂ sypiabshsm@/ddpsmimy mepaqdhembtlﬁhé €3ince both carbidopa

d di tr [
SR EHFE G LEIFAND HS SRR SRR AR i
g Patkénsonie dipesse patibvig ytheyt l@tnot @snsidesed #5 adtivBegeds abdbrding to the

ri %i di Eﬁ(’ tl nhi biti on of these pathways by gl utamate
f’ﬂnagonl sts restores the bal ance of

ac et yI hydt Iaﬁ&h@r@nﬁiﬁﬁﬁdﬂ rUhe tof ARSFHSFLIVH adds [seéfglhﬁlﬁﬁte receptor
these notor synptons, ?f?/pot hesi zed that t

p a8 8Wé’§%g§méffsu%?%< PWsr@hh@lt euyntadilp, BEoREdng prdreppcemide.

gl ut an’lal‘ieﬁ'ghﬁﬂllﬁﬁ&gmn QUBHRNA ophIBA " YatBREy i aht}/p&hé{fv@”?ﬁe? dopamine
anta%0n|sts may e neuroprotectlve i n ParKkinson's

Rietion. lepHwealihopiraIsSiEUMGRIBANIGY foIm s%aﬁ?tlbtbalamlc nucleus and
e XifthaAnpy1tiaa Q&aﬁﬁie%@?&t’l;\ﬁ&a& A0S Wshik i e %h@?l dgtly'y Inhibition

gl utamat e and aspartate ot her central excl
aAbithesernagivays Yy shianonte epsenion angagsnipts agstarey e é)alancet d¢feacetylcholine

d%Y@&c%QﬂﬁfgttraﬁMSﬁ«S HEI Q0 Rk ﬁo{oﬁ%t&%s It is th?thesmed that the

neur odegener ati ve rain di sorders
Pmtk(l)g%@h? of Bakinses alingasal miye ibrenédated by a@etam'ﬂees@ced neuronal

i (]

¢ Db MarThb e S BB Rl HORR P T

gI ut antitee abrecegt ﬁmcmgmg of syaptic anxtizgani ahihp &dd ind@rotransmitter
p{ﬁmflg{l]lg/ orhétglﬁ%tgs Ct Iag@%b] é}da t0 tlpe %ﬁg {e?(g]t]aéory and inhibitory
agondtemsmikrsGplay pa :jﬂoleal’td thd Ideﬂﬁiaptneﬁﬁaeﬂt Progredxibh béft a range of
neuroprotective and, s to 1 Ora rtlesu

R ORRAEL  e24TB TR CEASRE ML s an

f Azheinter’s disexe. TIROHichidé N,-métﬁylatgﬁk?hﬁdt@ QDAY and non-NMDA sub-
recepgﬁors have held much prom se for the treatnent of
[

cBRT & IRRLe repgptor ﬁv@g%st%m {RstadRirenie wlutarpgte JagoRtpr agonists and

t £RAHTRIsisC Ao ri)ré-nJaﬁ’cf/é/r pSitlieGionaAHdat Gy Q:@@tgzﬁn&[cﬁﬁﬂowe synapse.
di seases such Al zhei mer"s, Parkinson's,

HO PR gD f sGIIOHp o éné rAseRistreaft Graypelloand AH m&lm wieceptors exhibit
AR pRotbtiva And \WiftdrR SR RE bt Hr AR ST -

Since NMDA receptors are one of the most harmful factors in excitotoxicity,
antagonists of the receptors have held much promise for the treatment of conditions that
involve excitotoxicity, including traumatic brain injury, stroke, and neurodegenerative

diseases such as Alzheimer's, Parkinson's, and Huntington's.



Amant adi ne is an NVDA receptor antagoni st and an
anticholinergic drug and has both synptonmatic and

woewpprast ecti ve ef fects. M nocycline, a nmenmbePCOALI00L000567
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broad spectrumtetracyclinesantibiotics, has
neuroprotective properties. Both minocycline, a nenber

of 1 heInbé&aﬂnﬁﬁ%ﬁ&ﬁ,ué'ﬂet&{ﬂh@%ﬂe' DRnRNE 1R1QVIDRS rec@tr antagonist.
remacem de have neuroprotective properties. In still
aAotantadine rib euliNVRA, reeapéor gintagprsttand amcantigleolimgigin druggng has both
Spin-tr ' ; i m
SRS DO AR Uy ey BB it rad pecun
( tetrapyelie amtibidtids, hygs nahydproteative geoperies. &oth ininogycling.tar meraber of the

(POB r _a-phenyl-tect-butyl nitran PB .
nbirs pies Pt OO e AT bR s pral AR VE i} fercs
of t helnt stidl #othe embgiine:s, dre cnheainto aXive agentssik @vsipingtrapping agent
neuroprotective effect suc s, but not |imted to

YR P R 0 IS PRt e E gy iRefgine 1-0x91 (empo), o-
e%i-ﬁﬁﬂﬁrﬂ%o%%ﬁm%rt%ﬂ@r &itdna tPOBN),PHE BQInk£y19Q8BAY N dfirone (PBN),
such” a$ vitamn E, 2,4,6- trinmethyl phenol’,
Nkaeyet 34 nouroprabestive agenid. 5- hydr oxyi ndol e; and

cannabi nqi ] ' . i dal. .
only eisntn}%(lt) glzor% rha\ri/3 gdl'ttﬂﬁgt’ Iélge';%dtﬁ{? ﬁ{oya%%? : g%eg\f/gel %tgl? %‘gtﬁ’%‘ﬁﬁ“ showing
naeuropratectivel ¢ffedeatch asabiganht biynited ¢o,cadedniny vidahinvg; vitamin D; B-
burden. In yet anot enbodi nent, one of the two, .
oo sfoael® g 1R RGP Rt S fgyn B 2:46-
b&irﬁTtnyaph@lgg mahdé_tygdatdtoﬂfimfdna_m:mdwd Wﬁﬂb@g afdl chnnasilnpigut Among the
not limted,to, rof en, i ndopet haci n, _nj mesul i de,
Cga,nél&yo&% Herojdgk ’@8{9%‘15%: Oply) GFBRgRS g'f‘evep ?é&%‘?ﬁ‘&’ of preventing neuronal
f &l fdaiy QL& by SitrdaRlBskidatioé Baded. b cel ecoxi b,

nabumet one, naproxen, aspirin, ketoprofen, djclofena

pi r oxi WAt ABPErARRROAIment, 6 B HieeiO actiVs AgRRES, 15 gp anti-Intlammatory
M@ HRf: mAP Be th RorPitQbRi BntRRYIGAAYRRY AnfgPsich &)buRot limited to,
anti-inflanmmatory steroid such as, but not limted to .
mitupyafen: edndomethatie. nimesilide; epdeqonily, elviRsakife ntaldepppdb, parecoxib,
0 ' ti c e : i oo
B i
s élcédedapn piroxiei, ndiflonissl, Fneproedi Isulingeanerc micplofane ,and the protein
p I.de. bisuri.d k i.ne, i ne, o
BRI, PSR SRUFIARNANG ARITDLERDE b ot i
| evetigtgredmidiotdne.car bi dopa and ent acapone, | evodopa wth

car bi dppa angd tol capone ntadi ne... or i no lipe; . .
(1) Operebra®; GRBRREN, T Shaf€h el sfhPRRE' bf fie imventon
sebmpriides ne, piribedil, bronocriptine, pergolide,

lisuri ge, caber gol i ne,. .aponor phi ne,..rot i %oiiii N,  iole. piribedil
| evodofbh PATERSEEPE GaHNAIRR by b paaeiling salpking topinirole. piribedil,
C afdiddApineaNperidac apmie, tHvReRR Mohtdrsiasd)i erigatiwndlevodopa,

levodopa with carbidopa, levodopa with carbidopa and entacapone, levodopa with

carbidopa and tolcapone, amantadine, or minocycline;

(ii) ropinirole in combination with rasagiline, selegiline, piribedil, bromocriptine,
pergolide, lisuride, cabergoline, apomorphine, rotigotine, levodopa, levodopa with
carbidopa, levodopa with carbidopa and entacapone, levodopa with carbidopa and

tolcapone, amantadine, or minocycline;



tol capone, amantadine, or mnocycline;(iii) piribedil
in conbination with rasagiline, selegiline,

WORPEMYESIpt i ne, pergolide, lisuride, cabergol PRE/IL2009/000567
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aponor phi ne, rotigotine, |evbdopa, |evodopa with

car bi dopa, | evodopa with carbi dopa and entacapone,

| evodo n Qne mant adi ne, .. or .
i nocy@ ? r}be Ifﬂig%r ggraglgl?l p |r%ea%qﬁe Se}% R 'it’r8’ﬁm%“%“r?e’ pergolide,
r diswaigle} |qab¢rgslaieegaplomnq>hmp,e rrglngomlde, ldvbdapa] deyodopa with carbidopa,

hi t L dopa,
F N T F T o -
eramamam_na@,rrﬂlmcpdﬁma wi t h car bi dopa and tol capone,
conbi nat] B RFERR A AP Raen b GareEi e, elsedife: msgolde, isride,

Caiﬂﬂrgﬂ)ﬂne Npomdfphife] Pfightthe, [e%dc@)@t leV&LoEﬁ W(ﬂidéﬁﬂﬁdopa le\éodopa with
car bi 0 a an

Elofll a W.th carbid pa Ievogo pa wit

eﬁ’ilr 88% i $nidrgRRNSa ?A‘ﬁoflq’Pacﬁ’Ft i efbRidonanand 61316%!}9@% amantadine, or
apBidogéliee, or mnocycline; (vi) lisuride in

conbi nation wth selegiline, rasagiline, cabergoline,

aporor Phi Bégelidet in gepmbigation vig w&gﬂm@v@lﬁgﬂmewmﬂﬂdﬁ cabergoline,

C apdrhioRAe, rbE6aHo Qé’vo%ﬁahle%’cfo?h AR A pE q&%‘&@%o@ﬁh carbidopa and

| evodopa with carbid ol capone, “dnmant a
nPRigEpens, yodqpyiwith ce@mpg and tnbapqmemmmadam Co:rnmmq‘yhhne

rasagi ¢ vh)nl?suné@ dggdnllﬁlﬁ‘a% on I it b’?é%gf‘ﬁqé‘ el‘asa\gﬁ%w gc?atoergpﬁne apomorphine,

| evodopa, |evodopa wt

c Etigpldsp devagebag Hvedappority, Caﬂnd@dobaodmph hVItharaHMdima&and réltacapone,
tRLG 9%& c%bi)gg%cpf%lc Sdne rgrr[] & gl&l Og‘gl?lflﬁg(‘ﬁlgime)

apono ph| ne in | natt o Wt
r asagi Kvine cabreggoligot innepmbiawigo peith |resagitiapa selegiline, apomorphine,

A e R W AT

rrlenminpa niithesarb{dop) atidblcgink,Nenaniad e rd@hﬁiﬂ&dy@rham th
rasaglc]%l .ne sel | l.ine, .| evodgopa vodopa, w t h

car bi dSp4, at’?@% Ban fanitinatign B‘i"g‘ogﬁlﬁg‘g‘ﬁﬁ r%?‘?ﬂ’é’é&ﬁéﬁ@tme levodopa,
| evadbppawith t dartidopa) depaopandith OtLHAGRE and %&Eﬁ%‘n@ €levBfopa with

sel egi.line in conbi nation wit
I ??vn?iaéﬁ nf I“@?F&B%fbé‘%tﬁ ne 8F BIREYAne: evodopa wi t h
car bi dey &oﬁ’ébﬁn@ﬁﬁ SRR vsl'n%vxg%ﬂﬁﬁe V‘éeie'éﬂfﬁ@rfé{/qu%gé‘ 18Wopa with

t ol capone amant adi ne, m nocycline, or rasagi
(S&Y1dongs dgvadpRre With caisiopatane nenjiceponeeveydders, Wity oatbidapa and

WolcBp iRl fth@Rthe, bEXAEQRAAM t h car bi dopa and
ent aca&one | evodopa W t h’car bi dopa and t ol capone,

amant ady rfelegiipe i P@%‘Xl@ﬂtﬁoh awith( lchyoparﬂamdapla M&thlctarbldopa levodopa
C\Qi‘?lp 'cﬂﬂﬁ do%] At dhed EyoRd ofé@odolpg Qe BQrb}%};i‘ &3 Icgp%ge amantadine,

| evod op
mmocyclme or rasagiline;

(xi) rasagiline in combination with levodopa, levodopa with carbidopa, levodopa
with carbidopa and entacapone, levodopa with carbidopa and tolcapone, amantadine, or
minocycline;

(xii) amantadine in combination with levodopa, levodopa with carbidopa, levodopa

with carbidopa and entacapone, levodopa with carbidopa and tolcapone, or minocycline;
and



wi th car bi dopa and ent acapone, | evodopa wi th carbi dopa
and tol capone, or m nocycline; and(xiii) mnocycline

woi2ody/4essodopa, | evodopa with carbi dopa, | evodepaiuzon$000567
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car bi dopa and entacapone, 08 |evodopa wth carbi dopa
and tol capone. It has been found in accordance with

the pregenimihstyede Qtht m@«bd&pgnhambb@%ﬂpfcaﬁﬁ@a& pqevah@pa with

with rasagiline or sele%lllne or ropinirole

r §&4iior? ﬁéi Stacarone g [9vadopa At catidepe ind @icemneu n

| MPr OVt s Qeer Bufld G Q&c@ﬂiafx&ewi‘fﬁ R }%14:;6}{’[ fveddlo lg-l_thz(c’[rcombma‘uons of

serum st arved neur onal I's invitro t an are

s RFEipexelsouite sasagibine ofs sedegdlimgapratopinjrofeswish Easagrbh@ on}eleglhne are

I r:

p?neogtgﬁtfﬁc:ﬂ{rr]% gﬁt In%?(ﬁf'ﬂl%] gHn quldt%%ﬁ% Ctgé > o?cy\gérttapnﬂ%gx%rl gerum-starved

wineyronza seldn #ivwiveo then muecthe Imn@ccﬂﬁlfdundsewhen wsed espamtem @see Example
dopam.ne. | evel ine o

s Efthef filch S i et eRRAT D, BB PR Bpmbinaton of

t Ipalmlpaobl witle rasedilitens rhwah mmﬁmﬁﬁmdﬁ 1m@mrmgnbmmleﬁ @ckivity and

alone e This, is true bot

£ SQR B3 R i e St e PP i mice than s

Acttler df ﬂ@ tWo cohpsndt iwheh B@BiniskeedCA0ME (ed EgmpldIeY. amss is true both

canfer neyrppraqtective_. activit d as a result

2 anssrrd B Sufavn il iR diseosalac 106 AL A, AepIoing oy ose findings

d aeadunitiiagios tBatsiyeoare SHIRPROIABvVAABINISt Snd 48 result attenuation of
ﬁn‘bl nation therapy also seens to restore or bal ance

a5 W ?Oéﬂnﬁk/see}ﬁ HARE Y Jopapisgic sYstanhdo dapamne pgpnists. The
t B@nblﬁétmmrhﬂ}galémﬁ@ﬂb REfeSiofe drRLAERY the cb@féflﬁz{lf}/eﬂlb%n&d response
am ne agoni st when adm ni stered al one. Thus,
pPEfE 2pEe! Enihe daussisning dapamineegiqitiempy'] mfer@drbwsdommme agonist
C Y ABERisRréaQRnat i on of a dopami ne receptor agoni st
in conmbination wwth a MAO inhi bitor. For exanple, the
phar nebE8st it @Fef%fm‘i‘p@ﬁmdlmwt%dhpmhswcautd;eba@mp@ltlon comprises a
I 8560 I r r.o L
oL T bﬁangflqgl : 303)';&?1 ég{&g"gr g&ﬁ&] i c@fgi'ng%& ﬁﬂth a MA% I&llbltor For
r efapd ﬂh?e}?habn@m@al Piposition ccpmprg;e$ 2 depannne: &n@tmaatgomst selected
Wgrélggﬁla% (eg:ggl: ggcl %H}oﬁ] r}ﬁoc%} I\ﬁﬁl 15% Q%IF%IP 1nel, I;fzé)omorp?une rotigotine,
pbmmmam&ume ioc @Iergobatq)msuotnbmaumownh lagespafylarping mypre @MaleB inhibitor

TP AL AP b AT RSk Lompis

Cpminllp&ad)lb oinl \M)mbnnat&ﬁlawmhl fh@agllﬂfe ((lil)/)prﬁrﬁ@bmlé Oihfewrﬁbmatlon with
L,.nat ar r atl 0.0

Z\rﬁ%f%x@er °P‘6‘“P‘§§%§‘? IH@“’PéV I&e‘%@gﬁ@aa 5 (Sphrepigirgle jn combination

3Wilhse46g11m351 6:1, 7:1, 81, 9:1, 10:1, 12:1, 14:1,

16:1, 18:1, 20:.1, 30:1, 40:1, 50:1 or 100:1: the nol a

rati o OF Paelie dbpraminsxle figrasgiing if selactqddiane d: 1 3: brﬁl a1, 5:1,

16:1, 21,18:1,39:1, 1041, 42:151441, 136 L, 1871 Do 18361 @oi 501100111001 the molar

12:1, 14:1, 16: 1, 18:1 30:

16950 of Prappeple 49 serl%&lhlr@ léﬁel?cé?ﬁ ﬁfﬁmdrlezwl 41 51 61 7:1, 8:1, 911,

10:1, 12:1, 14:1, 16:1, 18:1, 20:1, 30:1, 40:1, 50:1 or 100:1; the molar ratio of ropinirole to
selegiline is selected from 1:1 2:1, 3:1, 4:1, 5:1, 6:1, 7:1, 8:1, 9:1, 10:1, 12:1, 14:1, 16:1,

18:1, 20:1, 30:1, 40:1, 50:1 or 100:1; said molar ratio of ropinirole to rasagiline is selected
from 1:1 2:1, 3:1, 4:1, 5:1, 6:1, 7:1, 8:1, 9:1, 10:1, 12:1, 14:1, 16:1, 18:1, 20:1, 30:1, 40:1,
50:1 or 100:1.



selegiline is selected from1:1 2:1, 3:1, 4:1, 5:1,
6:1, 7:1, 8:1, 9:1, 10:1, 12:1, 14:1, 16:1, 18:1,

woQodb/ 143811, 40:1, 50:1 or 100:1; said nolar racTeLmD9/000567
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ropinirole to rasagiline is9selected from1l:1 2:1,
3:1, 4:1, 51 6:1, 7:1, 8:1, 9:1, 10:1, 12:1, 14:1,

é? efl erl%gadmg B‘%ﬁ%‘ﬁ?m&?%ﬁg}% hg?lcl)olg alélo ?%pr ah}&o?e H)lolsagagﬂme is
t Betivédmagioni ¢ and abektvien Thbdixed Hose mmbnammmog Faid Thalar ratio

fi xed dose conbjnation hayin ar . rat

i ot o001 11k bgbaf s i predseb RaR i, L BapoR 6 me. of
HlipeSble Ehdt Fon B 0817 Eg tooafboﬁif mnn@emfembmﬁdmfabom 0.05 mg to
out 0.01 ng to about 10?’;%*8@1 rably from abo

031@5"5 Agpet of esegiling pipce dhe 2! Wﬁ’éhtsé?fﬁb% RE éompounds are very
nﬁlb?ec WehoMEl86hRd B Wedight! WA IR QRO dfinifd @nd eeytwdl 958 of ratios
[ar ratio and the wei ﬁ weight ratio are
skmirglated torigterchangeqily tnytbéﬁreoqﬂt spliFd¥nare related to
i nter W&D&gﬁxﬂcéfuticgl Jo%oﬁﬁ@r?’%ﬁe ﬁ?cﬁﬁl‘oﬁ abiAt8iAs a fik& dose combination
ceutica

pharna conp03|t|on of he i nvention contains a
f oﬁ@d teo sietiveoagoints an wbiehcfach hétmmuﬁ:c%gev@ in ferAydatgdnfor immediate

releaae g?ﬁ‘t%u&ﬁ retlegge ar f)ot%{ ?rgﬁ?dé%& &)nfrglrléﬁ"ljel%% 0? hf or

e release, con ease .
i mredi teefamet enbridinddts dlermllameutlchmqnmﬂlspn eomprises a fixed dose

egc?r}(l)l% glgéeéecégn‘%g har congol e% Iieleggefngpa%hf)é(xg;% &r?drBBﬁt ﬁ%d release

on Se contro
r eals@&& masmegﬂmej feu)amdntmblﬂﬂ rmlelasd praplipasé rad axgnmadme release

s et i) S8R0 of pu® BpEuRE IR RE GRSt Mol
C@IEH ngthé®ale aehsd ravmliRt @ sékeglﬁﬁég evltcup ex 60% dfpamipexole and of

controlled i nedj ate r ase [ sagi.line o -

s EAsagiing recleais 5 ﬁbcce%mﬁof oRER; ek olisspelspse ropinirole
I 3P AbhtrdIRd OfeleaR! REAJIIIRNE of %elbglhhé" ey Qfd)hﬁ@lﬂdde geléaet @agifirole and
form (iv) controlled rel ease ropinqirol

c ipmediate gglesse|ramgiding £ é@lpglil% agg (g@cg@tlrcpl] aerele'(ls‘;) apomorphine and

Ce&{tfo%a ﬁe@eageeéom?auw@f1ewd@b@ar@rtqrmds@edI ate rel ease
rasagiline or selegiline; and i) control]ed rel ease

aponor Phihp easa pficegntledicicas fP@ll %Psoéls the Spserpftrgpipgfole may be from
?{&ﬁi 8 @?1?1% %jaﬁoﬁ{ HinfloRa thd Jbs@ Qﬁra%ﬁﬁle Hay®e 'ﬁto'I‘rPJlHoﬁij O Img to about

ease rnmul ation, the dose of pram exo e may

f l B aikxo tite c@s@ﬁgam@ea@omaydnsr%ohﬁ&% @}84 dbe 0&8 0. 1 o, 2,03, 04,

I I
8590 079,800.99, Licm sbpu 050 3. 19,8000 0y 75,1,

010614, 06,08, 20 23, 30032,400r 35 g, Ahil® (e, dosk &, raggitine Mag, be 0.01, 0.02,

2090 dobp B bdyslof o o fgcta i tifrdadine 12
30,8, 35, 2403, @ 548 708, 9 whidne, Witk admslan mafio aaéﬁ”gieﬁ iabevenBuyparticular,
Oe@ doGesﬁotO pgalglpe@l%aﬁdoraggq&aedn (’a—f ff(ed %o? coiﬂoénatlfh AnayABe but is not
1_llﬁ]ﬁted t6, |6ing8 prainiftxoR. Ghd 3, 6még r%aglﬁne :74.5Bg ﬁramﬁpelxﬁ]ﬁgand 1.2mg
wth a nol ar rati o, as I ne oV art

t ﬁaé'a%!ﬁ%%ém&%ma?ﬁ%%{’é egl% S48 ?W iff flfi\%g@ rasagiline;
dofR prARBEA Andr). TRy rabeilind Udr 1|.§ng’11§lﬁm1pexole and 1.2mg rasagiline.

The pharmaceutical composition of the invention may be in any suitable form, for

example tablets such as matrix tablets, in which the release of a soluble active is controlled

by having the active diffuse through a gel formed after the swelling of a hydrophilic



limted to, 6ng pram pexole and 0. 6ng rasagiline;
4.5nmg pram pexole and 1.2ng rasagiline; 3ny

woneviipessol e and 0. 3ng rasagiline; 3ng pran perarALANG000567
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1.2ng rasagiline; 2ng pramipexol e and 0. 2ng

rasagi line; or 1.5ng pran pexole and 1.2ng rasagiline.

T o) ) d

i Eglgﬁlexaéﬁéﬁ ﬁtlto %?Ilgerlcrqn Q¥ ocfiéstg )Xar%pl c@m{ Q t;bz 89%415%3 IMIHQpﬂUI (in

nmtvo) Maramodmmrs haveliekic kleschbedasl @pgide of fcams_rg smoh gel for example
?rb‘ﬁlgﬁes ofécgﬂl%sgr %ne %rtgﬁaé a‘v gultgl:%:qt}l?ecr:s;%u\é (s:i g;ér&%y%ropyl cellulose,

hy;zldrox)jhndth}d ellyloser mbthplu@htllosm&mnﬁbﬁtladtoxywrbbyl cellulose, and among

di.ssolving |iqui. [ ro intestin
£ b Gk s o iR o A ity R B ety yiscosites. -
Cc apspbbikyef tablets rﬂr&@nﬁdﬁiﬂht@ﬁlthesé @efbl@s}( aﬁphz&ledipr d)f\/ba)bl Oteﬁore distinct
&lcellulos ) articular the, cel]

Yﬁ‘&?d%f&%‘ wo RESSET Ggsthenyih My tvrff)‘ﬁl 'e@?rﬁ ing 8ne on top of

mehdiddr, G&thlcdbiPSa@ie BRIrohtaliell ©XyRmeH? ktieee [Bikdl@S@blets have the
and anong the different comercial_ grades of these

e@ﬁ@ﬁ@an%r%f asppraclsbrgalsh gheredes pheaph lgﬁer\ﬂr geusds exnosed- A so

bi | ayetnd ?)lﬂlit‘ﬁ{a%elﬁfzﬁ SPosiiBh ah8d alsh N@efrk@higlosnd@pulated active
made up two or nore distinct |ayers of granulation

c mdé@ée@ whis§estab dropletshofitheeadtivelissugraended hy @ cqatingjos g membrane

ORErA ph &elegfn 9 %BE@(‘Sf'a 18l ISR RSB RFER LI InRYES.
containing a ferent active. Bilayer tablets have

t he apbﬂeﬂ@mm@@oweatsghﬁ thedtiontpeevades @h@rn@cwgé compesiens for oral
! g@frﬁfmsﬂ{atl&{)@ﬁcfl §re%?)(lﬁ)cpﬁ1%qn IyTﬁ«]zqn %%HRS?%%SU at e ules alns beads

CONposI al'so conprise mcroenc acty

i ngp@utsewmch jare lwlxect hnctﬁﬂtddl intdreapsiutes or echeth er ac tcompressd to tablets
?rc%rliI ne%? gna?ﬁeﬁho%g aItn SOHe pref%%rre? HRE)&P Reh© the s prov ed a tablet in

particles in range of SW M CT Ot ers”

mvdhlidhrtm oagentn aig cprmm it déasemioSepardie layers dret a br-\ layer or multilayer

t l. it f I
i G B R e G AL B B A0 ey BESSTMPHES foppRied by an
Oﬁnt@mﬂia’[eainectlv@ a8t Iﬁ&s:xargpsla b s/er d@gdisingfongp el hmeteslisintegrants.

whi ch e. m xed a into sul es or, sachets, qr

e e oanenlL Someralgted oo B, GaRE e RRC4E. iofeeradable
sgawmefseh@rth@go@ﬂfepdégﬁmt,, thé Refie mgre@feﬁf\/isds@&v@ rEl@Qsle@tThe most
in which the ents are present in_ at

| eas
s&pamgn élap%9’rélp1gdegra able Qol‘ymerq 159]@. hyslrolytigadly |Iaatylg rpolyesters prepared

t ablhoticl RidMlyEdictaBR, bradt8ibhabiONgriiRisO Evd ﬁl@le&iléss Pol@ﬂl@rs prepared
second agents may be separated by an internmedi a

i frae theee (iadiedual frgpnamesmircdids Pty P Ie‘éﬂ?fjﬁq)s(PﬁgAx)o elyofelycolide)
MRS bl L EGIARMS poRTBINGE AR ATRIBLRPLERr MUl ati on

i S depot systens, on bi od egradable pol ymers.
t he polsafelr d@éﬂﬁeaé@@s pﬁetmcmhv@apméducemposﬂsonél @twlwie orally

r ﬁ sﬁ?%%ﬁlmg t&ﬁrﬁp ﬁhtc dﬁ&gngﬁ]t t%ﬁ eQto RLIRA es%'hggctﬁglr agld liquid systems

tically ab I"'é" po
pmpgingdmﬁmtognatmg:bn dlssmx{mg ta@le;sc obft or hmﬂct;apmles gels, fast dispersing
PRy < E) S50 VR SO0AS e
( B,ldcal/muddadile)sw(a Phatéfes, pooidgrs( fiteye diiedi@yopaiPizé)), wadirs, chbveable tablets

¢ %10'1 ydrgnteé)rate)(v t%lgbl'i'val i (f‘h | %gca?/mogi!hyc%\%t}} an%)co&%mazlons thereof. Useful

films include, but are not limited to, smgle layer stand alone films and dry multiple layer

stand alone films.



Usef ul dosage forns of the pharmaceutical conpositions
include orally disintegrating systens including, but

woabtodidndsied to solid, sem -solid and |iquid sSPeran®09/000567
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i ncluding di sintegrating oriidi ssol ving tablets, soft
or hard capsul es, gels, fast dispersing dosage forms,

control |l ed di spersing dosage forns, .caplets, fi :

vt or A tesiosd bt Tpial® na PR BARHE e s g iposoma
pededsisting bLEZ eoibxhiaet 407 yaphlipdsamd) sohaios centaining wezctves.
tabl ets which disinteqgrate with saliva in.t .

buccal Yifolfth2dy§i ﬁgﬁméﬁ?j %?;eo?%’?ﬂﬁ’é’lnf”& eey Hge & 8%8 mgylatd, n @ pellets
f idsaBe fonf |(sHpsuled) With AifEeréi@teldabdpdiehst ehe agbmt@oreimneedinte release and

stand alone filns and dry | tiple | ayer_ stand. .al on

¢ i R vsirollasre[sPsea 06 B of ghdhageus PofofRg HPAIEgif gid contolled
| RI&6d, 3 hBicRYcaseTn, 28UST) 485508 60, OO HRIO0BEIS thOBGseSE for@ontrolled
of e.g. pol oxaner 407 and a |i posomal sol ution

ctairesd #idribe remaining foryeynedigiarelegss- act i ve agents in the

CONPOS}d ?‘H TBYerdieslO cBRpdsRloUbAtRE inlerRioRebddirbedlameder more
form (cap uFes) wth di ]fjfer ent rel ease patterns: one

aplemmadegticalbyrrseiptable exsipiaatse Famnekample, atipflpt gy comprise at least one
cants Ql .,eﬂct'b%, eeﬁ'ﬁ'?cellﬁl()se,e%&o&gstﬁllﬁﬁc 2gRNbs, ROMiel Qhicrocrystalline
i nmedi contr I

e an ol 'ed rel'ease, in which case 10,
26elluBBg; #(gasbOpe @iSinteg@int, 8. orosebigkedfpolsvényditysislifligoneyat least one

controlled.rel i [ i ' tant
BPLEL LTI AGRL MBI ] TR St 5
i Baddurh ilamylewdfioy; ias Eastame glidantpe.g qhaidahsibeoni diexiflg and at least one
a egggble excigie ts% For exanple, a tablet may

cﬁﬁzb‘ S G MIERBN & il 1er, e.g., lactose,

et hyl cehd pre@aeinverition aizo yaivides b nestiwdl fortraseent of Parkinkorgsidisease,
B RS TS50t R R TR 8 of e
birfveion 48 describ@d heydimy | pyri done, hydroxypropyl met hyl

cel l ul ose;, at .| east. one surfaﬁtant,fe. . sodi um lected f

| aur y| S fiteation durthen Jelaigh do P dintol @70 achs) fesitiafeiccted trom

S bbrhfRdd hihditheR Rslirdirote@AS tor @A@plotatic 6HEYts, o€ both, in Parkinson's
magnesi um stearate. The pr esent 1 nventlon a_l SO

pebese satientsrartibipetretnefrrRigtmesPuisa} RaPRISI{IO for the treatment of

dips2aS6n's Yfl.eh conprises administering to a patient in
need a pharmaceutical conposition of the invention as

descr i Bedfolewaignmodphef Padmsen pfisease pisdiowa iihe artapd pgy be used
%gcopcfin 40 RE tpke\égnt aig%}xtti&l.sﬁleg Gh@ehf JA{H€ IR

u % Hg? implicated as a
having ®it her "neuroprotective or synptomatic e ec?sh
omeliatdn, of mlopamikéngiconeworl sdsathe i Marléntog’s Hispaseh@xidative stress

PLERAEAN LA 850 AnROAL il bbd:0BbRTdobHiine oxidation

L

ofhinPaskovesiond i tiiugktas eormitmitdkioshnpatiogeinsisaf Patkindoniadistnee.

used according, .t tF . present invention, FEr |

damage sgnééc‘[ag%l@%y ) ﬁ18 eglé(iagaat% O human brain S&oﬂs@q{uﬁgg and those
from animal models point to an ongoing process of oxidative stress in the substantia nigra
which could initiate dopaminergic neurodegeneration. It is not known whether oxidative
stress is a primary or secondary event. Nevertheless, oxidative stress, as induced by
neurotoxins 6-hydroxydopamine (6-OHDA) and MPTP (N-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine), has been used in animal models to investigate the process of

neurodegeneration with the intent to develop antioxidant neuroprotective drugs.
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di sease. Oxidative stress associated with aging,
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dopam ne oxidation and ironi2overload is thought to
contribute to the pathogenesis of Parkinson's di sease.

A sign dtc({nﬁ‘p b &H‘t‘ﬂe:@a't' ly charged
brain Jlz:t%elt g%ggtog? I s an(g&lb'ﬁ'Itg ﬁi‘}%?n a}ﬁrlm no s oY ChATEe

p oiotecule 0 MitP-to {iymieatiy 1 Prpbemdisyrivinian) dat ithe erzyass MAOB,ecausing

subst ant.i a. ni coul.d i.niti.
ngﬁf&gxa% 11, g}}gﬁy%ﬁs\l\@l lfln n§ cﬁ%qm o amu?%/ﬁro?ﬁ ex?é%é}l?cgg tn‘:f the substantia
S higes St ia8ts abyp iriterbering Owitls @ olativer phcspmylatlmleme nmltwhmlsa, causing

Oé{a@%%ob\@&glb’r esdﬁcgll(c% %_)%’&f YIL}HBII rS}Qntt}?e)éisnoSf catecholamines, reduces
( NveRLhYdpadiRhad yitrdiac Bordpifiephkiag,aal Mﬂbm}ﬁs Ityibsriﬁt) hydhaslase.

been used in_ani 0.in ate ro .
of neuFdledadiet 3t o?t 6&&?41 iy ?t‘?dn %hlg BGLH%T\%’IH Ié 2 Highly reactive
aBits@Kéd] Mich REEART RtaREdided AndlbtiggiviRelenainart O infonbiilide oxidase
IS converted in the brain into the p03|t|vel(%§9charg oIL

inferred that

i &Y Fige 1PPArOgEn REPHGP 20 SRR 108y PRGN

CRAY ARG BeerS &Y ﬁéd?@de%@t{ekdtﬂ§ Q8o Wid dkiddliivEBERS Y consequence of

killing certain dopam ne-producing neurons in the

seblﬁl@ta\f?t jtegssnisgthe lmmtloacq ®F germretione folloyed biynbrain “membrane lipid
%ﬂﬁitdht\{o% @P@%%Eﬁﬁw fal %Feﬂgﬂgéﬂgﬁ?ﬁﬂﬂp dhdiBr tFAH&IrB@xin such as 6-

'etton o 'so inhibits the
s@iﬂ}t@sn@/ of forrateintibe bxmm@d inyodpdde shel proesss ophe neurodegeneratlon
d i nephrine, and inactivates
¢ SR e A A FUBRBRIER, P e wi th 6 OLDA
| ndi caMwclidnditialt dyisBmeteur hxatsdoeiem linkech tch Pgivingon’ e aléseisge Specifically,

TR e et Be LBy RSt SRR 8L e aytogpopgria elecron
r Itlﬁﬁsfér@:hiﬁy(th‘ agenmpsie xmd:l;ﬂatared of Baktniswes dixgege pat&:ptsCI es

( ROS) was i nferred that th to

o hBEREES? (BRSO 4 BurgntiiyD B HdholeT of the

C glinekhpiiangielfro® e ichign. SltHeQStSndnS nidael d)ﬂ’l?ai“ltlﬁoh@rﬂlﬁﬁse has been
tion, followed by brain rane |

ROS
pé‘tt&%“g%tff BhinviNEmEN 06 PistiF e GRHORLEE T isteay BRI 1 dysfunction in

t @¥ikihsoFh Midedde &tdldkyN QUHhOEDX olerndHE RadBs fﬁmf@dD%omﬁEX IbRhibition
forned in the brain and i nvolved in the %ocess

né‘l}?‘&ﬁﬁl@@’fe nls draign rﬁ@gowégqtegnmtgax&w St rjany cﬁaracter?stlcs of

0 @Qﬁ%s@ﬁ’ $ dlsMsé QR éeﬂcu%ylﬁéﬂéEtﬁﬁthpdbpﬂlﬁﬁlekg@@ﬂbg’ehdﬂ&ﬁﬂ formation
to Parkinson's disease. Specifically, there are

s ¢ tubiguiginr anduiynycdrie-ppsitiveneiget inajusiogps.opnde B edetifitsp Although the
t Ii]@te nte Mgl %[H tra%édetﬁfé ﬁogt@nttli ‘?élé\faﬁée 11 @f@dtsnto Parkinson’s

nmuscl e, and ets of Parkinson's di sease patients.

Rdisesso rifhogenceismtin rpg@tlmlem-‘d ¢hroygh whigh (flystamiq m)rtllg/lex I dysfunction
the m tochondrial electron

t?@#@%é@eﬁrq‘%&t&&%ﬁ& ‘gétone nodel of Parkinson's

di seas&hdinserior wils uiys badtus‘raat@bbyﬁtie fatlowingeeimitifig examples.

pesti ci de exposure and system c conplex | dysfunction

i n Parkinson's disease etiology. Al though rotenone

causes uni form conpl ex | iBXAMRLES

Materials
(i) Cells: PC-12 pheochromocytoma rat adrenal medulla cells (ATCC Number:
CRL-1721) and human bone marrow neuroblastoma SK-N-SH cells (ATCC Number:



t hroughout the brain, rotenone-treated rats
denonstrated nmany characteristics of Parkinson's
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dopam nergi ¢ degeneration, Bormation of ubiquitin
and- synucl ei n-positive nigral inclusions, and notor

defrBi1 §, obfMidddaieghatroe, 5@%@6&&1%&%@&@&3&9&%&&@&%& Be:12 cells

potentlal rel evance of conpl ex defects
PaYeks AesYRriseddinslizKemgdivmo h@%.cgntamm M%H@rﬁeswm 2.5% Bovine

t REQRY thl\)ﬁ@lhﬁl'@ aﬁ])ﬂsﬁlﬁmcﬁwgogﬁll\?)ﬁ cgiéswép—:chi F{ ?iqgl%% minimum

neurof oxicity are not known. The |nventi
i lepsgBtial anedium yBiokpgiceb indewiiay quomnlmgﬁl@% rig)vewmrmsglutamlne and

EXAME onocyt onma
r at aég%gnﬁ?‘h%lld@ ?“&k) Hﬁéai?idr%égﬂﬁ%%@%% 1721) and
human bone marrow neur obl astoma SK-N-SH cells (ATCC
Nyphgs i HTB-11 ), obtained from ATCC, are used in the
experiments described bel ow. PCl2 cells were

mai nt almeidro lleuFdlﬁKteth anyny. Hob ﬁﬁ)ro;ﬂ'@ﬂ&btajnmxpgmﬂéﬁ’mblw Wwé&e plated

SR KGR e er P ctinbo i eige (Sefih i, B Sl tspoe culare

nphhtelsnﬁvantylfom laks hftdusiatingen} nGindiviis r&cﬂéﬁ%@dawmn@esh growth
hi oti.cs, Both cell i nes were

ser ta d ant
el el e uRtie el etests b aterca i preesage of Suseor. Cell
nejdbmﬂfcﬁjl eek IumilcéﬂSEyaMtheFforulﬁ RHFRHBHR bE Bt %4%?fp‘yﬂ@iﬂ¥n (MPP™),

t ed 1 or 5X105 Cel |l s per wel
p i}‘?\@ @ﬁ? de B aI&’oéKef& Iy eespeatively B%ﬁ aveEg) Ia@ClPﬂeln different

ptéicedratioaRhy afdoM coR8ihSor2Bb SlinRt iR %
eXChanaaeld haf r escﬁ gr ov&t) b medi urrsﬁ;v{/l th cl)lr %nvaﬁtﬁgglﬂﬂu%uem 48

t S5 {%ekpuds u@@ﬂ?lﬁl eelinBibs Bt evabited by geqebnsimstricassassomitochondrial
Calnkticy§spigaxné Mﬁﬂte%@&gfn’ﬂ)ﬂ Hhed Py g?ﬂ i Bméﬁ Ecﬁér@é)ggﬁ\}fm of MTT to

starvation or phenyl pyri
1bl5g mrﬁ@ﬁanm@kﬂwdv@ke eeélsl Emg/md DECE reagdny wabrddgs tovench Well (1:10

aﬁﬁ*{ﬁ thhf‘otfjﬁlfefaa{ \%ﬁ) @QHEC\%}E ﬁlﬁhbe}q&l @k?%%uraﬁ%f(? and 5% CO2. Excess

conbi nati on, m’nut es pri or nsult
shfﬁge%{%wm%@i @nd Tendigog QormaNaLm‘ysm weel dissbivedi iy SMSDMSO and

e f.or mtocho

ﬁ/%]gt Onﬂ‘ﬁ:g}{nn {1 Ilegxﬁi.;ﬁ{ :%Q/e% ﬁyr%g)th r?ﬁagurﬁﬁ;?ntt %rsfprn?agan product
beaiseThOom atntlehecre:ﬁamaceswmlengthmi 62@nnl ue for masan
crystals e s add
Lo cach Y PHoRasfonrifr BT PR o1 A it b, Bifaf dssue
werplds rveud deogehized i o 560l Bgrﬁé‘geﬁﬁétlcﬁ%@@ (0. ﬁ%ﬁfb?&lorlc acid,

SRR G AR el ety b e raona

r @aeteredialehspeed) V3 @0gkéonds vilhes RBRSYY ai&M1s)OfThE Q{oﬂ%ﬁéﬁtes were
product was_ 550nm and the reference wavel ength wa
6598i5ated for 5 minutes then centrifuged at 15,000 RPM at 4°C for 15min. The

supernatants were transferred into fresh tubes and Dopamine content was analyzed by
HPLC.

Example 1. In vitro rapid screening of drug combinations protecting from cell death.
Two in vitro systems were used to assess the effect of drug combinations on

stressed cells, in which 4 drug combinations were used on each one of the stressors. The



Sanpl e preparation for HPLC analysis of DA and
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acid, 0.02% EDTA and 1% ETOH) using OW Tip
hormgeni zing kit of OWI International (internediate

Xl seconds with o> secon In S) sl b1 .
ggn TREY avag é)mlg%ﬁe%&)yft g var 111 Ita%o a(lé?]l and p.?O) and time
C&éﬁeﬁdé‘nﬂ @ebsare. The @O dﬁﬂﬂzﬂuﬂaﬁoﬂ@eﬁwd aﬂe5(al) rprandipexole in combination
super nat re tran ferredlntofr h ubes and e
SRR FRas  BF e bRE ) L SR bR sl 20 ppgesitine in
Vbérﬁ&na[tﬂﬁ'vdth&@ﬁﬁﬁﬂb%d@d) selegignmrﬁ@nmafan@nwmcqﬁmua ng
fromcell deat Two in vitro systens were used to

Sl o PR PSR ShES RS B o
ofR dolg ddABiRkibRSS PFdect kbarcall Hentlofn i@ 2 drugs was

(e d Zagg‘?@‘én%“rd&gg‘sﬁﬁggﬂg 5@3?{981?%% ith et BEin wbp@ions of

anPPuR) 2N 30RES G0 L) &t 1S HFRHALARA i3 serasaBE 48 ﬂﬁt 72 hours.
(b) pram eon e in conbination with selegiline

r asagi (0) Veripys dogispmbinptisns # vaTious grugi irideseas et %@ye were tested,
S§},&9bhdeffat oﬂs %9&5%:21%;432{611%§ gﬁiﬂbl'é' 60,81, Jooks M. 100uM, SOUM;

Neur opr o ec 1 on resent expe

t ms@gimﬁeaaowmopms 190;11\11 i iOth;flOﬂMepﬂmn[gaxoan#ﬂ(]pM 2008M, 100pM,
protect fromcell death in vi (a), PC12 and

SRORUBHaiegsines e Gy, rﬂ@&%tl e%elwrpwctsondv%f»fdswemi by MIT.
concenge ghd 9)&7%1‘119{31’1'[ MR ﬁea(e%lzﬁﬁmc%ﬁg derﬁ&gtrétg Qéﬂ}'@du@ihllitﬁ

growt h” medi um | acki ng" serum f or hour s.
Var i ou¥Wediayg Peesersechaare sy imyitrg aqusbsfoa stu@ym&fl%@ﬁra@ctwn serum

SL@%@@ @%gv § AVBY &nd emvﬁtﬂ tre-'ﬂéﬁ éé‘HE‘ clﬁ%l; reg O%QMM&S 8fhtdMRdsCinduced

as fo ropl nir ol

r agaptpsisi ing’C la(yg};]ﬁ\/[W}m)@nM tr¢a@(g~pmpa51(ljnh\}{v1ﬂn a@mptosm 1nducer and one

25 550 ST ORI T, OO 5 SR 10 24,

MIT), PreinipERele ¥ riByed@) ors S¢leg1hlaﬂ €fig3 IB; €s 2By 2C), the effect on

S O T e
S @foumlrﬁ:éﬁwhadtvx(oﬁirg@ wdré\a@)lle«amgeﬂlﬁpdmd dregtiech the DIRS\ family and the

%frowge?Még 1b1§ gtagmg\g EegF %gl %effggs o?ﬁho’@ﬁ: com%matlons used to

aﬂ@&ts@ﬁﬂnsfrwﬂiéaﬁm Ak RBoReiK ivBRORPRIHE, ad)ome, I@sagﬁnﬁé 50uM;
Ropinirole (Fig. 1A 1C _2A, 2B), Rasagiline (Fig

2mp1r2@)16 1WH§M1 g@swlhée (lﬁulgl (Figs 1A qramg ipesale, 0 Vi éeteg41’ge 50pM;
%glﬁpex I O(ﬁxu sél%‘?h (ﬁﬁ\gl éﬂga r%%?%%%ggﬁo%%glhne 50uM;

ehhEobineR, PIORN UM@ﬂm\émetM g, Cer)g’ShélﬁJhﬂ)lr&ﬁphs L&;éd to treat MPP+
together, one drug fromthe DRA fam |y and the oth

f SHPadnBPRIRSS] Ve biop BTl a ADOMM ( Frag‘@,glhnec 1QHHMF|r@@mrole 200uM :
2és%ﬂm e, I%@;,LIQI??@dlﬁﬁ;lé,q%ﬁuﬂs.egsefgﬂme, 10uM (Fig. 2A); ropinirole, 400uM :

selegiline, 100uM; ropinirole, 200uM : selegiline, 50uM (Fig. 2B); pramipexole, 400pM :
rasagiline, 100uM; pramipexole, 400uM : selegiline, 100uM (Fig. 2C); and pramipexole,
200uM : rasagiline, 200uM (Fig. 2D). These data show the advantage of combination

treatment.



treat serumfree nediuminduced apoptosis were
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200mM : sel egiline, 50m\V pisam pexol e, | OOTM :

selegiline, | OM (Fig. IB); ropinirole, 200MM :

selegiline, 50nmMV and ropinirole, 100 : sel egiline,

| O (Fig. 1C). The conbinations used to treat MPP+

| Fdawple hploptivstharegtenizatiopiofidrag eombpations iy medels pf Rarkinson's
| QM. ropi nirole, 200mM : rasagiline, 50mV

ropinirole, 100O™M : rasagiline, | OM (Fig. 2A);

ropi ni The mtedl@t@gsvwere séiingitdredie,thd 100 (A0 mispiper growrs at two different
: %95 §%593 r%kn%%' mﬁg?%ﬂf#mg%grﬁg@ @Gﬁ‘rﬁpwﬁggeﬁl n%QQ gM:d mice
I %IMBC( & qgntr(ﬂ(@la,lvﬁamwep Mica pex okaed ﬂ@@mlMg to ﬂ&§a@®vhng1 p],an

g € otF: rﬁi&?@élgt#gwgt Pc‘;’eﬁo%l%%h%n Vs"illpgg ¥ (c)(f)mbmatlon
C%i;é—lc;;i Sﬁ!! . :

Par ki nEHEOMR: | di segkreat tested drugs were

adnini stbred to tMEVEIKE (10 nice ner group) at two
differen? dbsagesMBOPrminutes prior to MPTP

adnmi ni st3at| on ( ddPTRH+ Revagling yESmg/ISal i ne-i nj ect ed

m ce are4uspd as MBTP+ Bhsagiliae, Welng/Kg) . M ce were
treated sccprdi ngvuPoOP+ Renfigdxbleyd.fgemigan: Table 1. Tre
at ment 0§ TP 1 nduTedpahGsexwiel Ingkpgl € or conbi nation
Parkinsop df U gS.VFRHBohbRakdiilB shd Bl VE m ce 2 MPTP
3 !‘v'PTP+ SKaspgi Ty TFr QBHEant%n‘bf'X%hHB Hasagl e,

e ol Y AT,

L.l |
G Kg—S—vPTP+—Prampexore,—0—5nmgr Kg—6—vPTP+

Pram pexole ,1ng/Kg 7 MPTP+ Conbi nation of 3 and 5 8
MPTP+ Thsdrfasadl thertredtméntand aﬁes?Edeb}ebeﬂﬁcibra&bfesﬁs loe days 5 and 11 (Rota

treat nent S, assessed aV| ral .t on days

LR 700 et BRID AR IR GreaSURmrT ot Py BN assHle acid and
of{{oﬂ@@@{ﬂhﬁ@&dlsﬂ%ﬂ et eMydyalset i ¢ aci d and
Honovanillic_acid striatal content on day 15,

Benef i &i %en%fi%l@ffeefrofflrfecoe&mtwaﬂndﬂmawqoa@smslfsi on

activi frigs. ﬁmﬁsho&%&o%ﬁ%@mmﬂv@y Q8 Rsie@ by AEdth Yddt MteASy (Fig. 3A)
tested by Rota rod |latency (Fig. 3A)
and Rota rod distance (Fig. 3B) on day 5 of the study (5 drug administrations).

It can be seen that MPTP causes about 30% decrease in locomotion activity, which
is restored by both drugs alone and by the combination. The differences in locomotion
activity are harder to detect than the difference in biochemical marker levels such as the
dopamine levels; however, it is clearly seen that the trend of significant beneficial
differences are observed with combination treatment also in the behavioral tests, related to
and in agreement with the dopamine level effects (see below).

It should be noted that in general, behavioral effects in humans are detected at the
point where dopamine levels are decreased by almost 80%-90%. Thus, it is very difficult to
quantitate these effects and the fact that significant differences are observed, is very
encouraging regarding the beneficial effect of the treatment.

Figure 3C describes the locomotion activity, as represented by open-field test, on

day 11 of the study. Day 11 represents longer treatment relative to the measurements on



and Rota rod distance (Fig. 3B) on day 5 of the study
(5 drug admnistrations). It can be seen that MPTP
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which is restored by both dmwugs al one and by the

conmbi nation. The differences in |oconotion activity
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{ CtoroR e oo etRate m JrBeiioe RGOS ) S B R  high doses of

aQQdH &lnﬁléﬁciloﬂeS(o%éfAkg Va@ﬁgﬂn% g ing&Bt prarhipekdlé) gcommns 6, 7)
that conbinin ects observed on namel

t l§eused gy @glaflfra@h by syt deitast iviyler thei qoybing ﬁ% Asehfo elmﬁune level
e ?&Ebrﬁjtfdﬁgo '81@)‘% %?thfe "ﬁbhﬁal tlé?/efj@olﬁﬂn gand the observation on

day 11, nanely tenuation of poSsible side effects,
suggestt i lrglmrtﬁntﬁe mefei hiabdoubbngeidase offeaglh drug aiavie Healimoms 3 vs. 5

f”rag@vh %%5 caJsécPW g}hcjﬁl ﬁ)[:nfeils%&}ﬁ Yhe%@l%ct,sf’i‘cfﬁetv)ér mi&tthé:’f)ther drug caused

a remarkable difference, implying that the increase originated from the two different

mechanisms of the drugs.
It should further be noted that in order to restore dopamine levels in MPTP

challenged mice in our experimental model, by administering rasagiline alone, a dose of at
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2.2 Beneficial effect of the conbination on brain
dopami ne |l evels. As can be seen in Fig. 4, MTP
wonre@imedst (col um 2) caused over 70% depl et i ORCITAL2009/000567
dopam ne |l evels relative tad7naive mce (colum 1).
Treatnment with the | ow doses of both rasagiline and

am e. alone
PBEDAEEHGf g5 it RSB RE P S b dpprfced g cos

OHfi glék [aieumi n@/kg(mﬂt Shoéﬂmbll"ﬂm%sthe pomblpatm| dfghe tve compounds enables a

mbi nat f t
YR aapnt Souian o et BSORER is LAkl A FnSorll SEAR reduces
hiBVantbaSRE-cfkcte atdpesanpihea efitctiae ozree)f (i®. drogy/daging a longer period.

rasagiline and | ng/ kg pram pexole), (colums 6, 7)
caused a significant but small increase, while the

CRERhpR B! DEsi nﬁ&kﬁnﬁem&aloﬂﬂnﬁz&mlfofmmﬁmtl on to 80%

of the nornma (col um ta

not e, Th’?aforfﬂ‘é}@%qq f?@ t@%@x%gs%po@;&ﬁ“?ﬂ @%ﬂ nCL?Slgned to provide
llmlegsev?rofﬁe and tha¥ifnized theC LEBIHatiRl ¥ffedIBISbecifically for the

|ncrease in the effect, however adding the other dru f%thww

ceneligption 106 FAsh kil RFa DEX QS ahdkexampls Ehe harRgekipgiiss an
o?iert %o chdnﬂioﬂ@ﬁt@ Oy d rv@f? taf¥eerd o velhifel @ds dﬁlhndﬁ@ havnS BBice  daily,

e dru s.” It shouldfurther be noted that in order
t pramégsioleds d@pmtﬁem@i eteet sintep PRAPIEY ¢4galll ltﬁrié@ﬂnaf?PE@etil%(PK) and

SHBETIEtah ek, PSSl ¥ Bolit T aegab gy . o
pfcmlﬂukaemolle dedigmed wilouivd felsasdpiofilest dabdauge the drpgwonents to be
g{;ﬁr&tet ) af absnﬁaleg % ;g n(gpr’glgga]@ o0 }or t]f-lrehxuc%lnbtl&%gl‘f Qfm:lt NG Misibility is

ounds significan
15r edumkagﬂmedi fdrﬂnellared cﬂ@rsmmedfﬁtu rsleas aad{praamaﬂxylm wuﬁnwlsfamed release.

sipce. it reduc S, 4n nt.e S|de e

o FRE et P BEdS Bo HAUREN FEeRGHFo Ry Fodds: BEhiBs iR ddifponents.
Exanpl e 3. DES|gn of Fi xed Dose Cbnblnatlon

formul ation. The fornulation for the Fi xed Dose

Combi nation (FDC) is designed to provide optinal

rel ease profile that nmaxi m ze the conbi nation effect.
Specifically for the conbination of

rasagi |l i ne- pram pexol e as an exanple, the

phar macoki netics and half-lives of the two conponents
are very different. Wile rasagiline is given once
daily, pram pexole is adm nistered up to 4 tines per
day due to its pharmacokinetic (PK) and

phar macodynam c (PD) properties. Thus, in order to
maxi m ze the conbination effect, the fornulation is
designed with two rel ease profiles, that cause the
conmponents to be distributed and absorbed in an
optimal rate for their conbination effect. One
possibility is that rasagiline is fornmulated for

i mredi ate rel ease and pram pexol e with sustai ned

rel ease. The other option is two sustained rel ease
profiles optimzed for each of the conponents. CLAI M5
1. A pharnaceutical conposition for treatnent of

Par ki nson' s di sease conprising a



pharmaceutical ly acceptable carrier and a fixed dose
conbi nation of two active agents selected from

woenpaunds havi ng either neuroprotective or syRpTanaEDY/E00567
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effects, or both, in Parkinson' s di sease patients,
wherein the nolar ratio of the two conpounds is in the

r 1:1 to 1:100. 2. The pharnmaceuti cal
CW ion according to claim1, wherein said

COIMPOUR %aﬁ@h‘éémﬂaledzdn@htlﬂxe fropdath &€ toff Perkisoify diseaambinprising a
effects, or both, eselectegxec{amtwo di f.fer

apitpeciodore ol e Sxed fyeequmITHEn POk Agive sgents

agonktffom CorhpoulBNRAH LS HeBRB R Ir symBiodiatio effects, or both, in
(iii) levodopa alone, "or in conbination wWth a

o Beskipi,dizeses PARRID WhsFoin e/ mRlaTdain B BYQ eoRAUAG, Is in the range
tpppstef.age (COMM) inhibitor; (iv) glutamate receptor

‘agoni sts or antagoni sts; (v) Spl n trappl ng agents

(vi) anti-oxidant agents; g cﬁl-l{]f d
agent s hesphapmaceptical AR TR @8}%&9. 48 ‘81@6%.5?%8 Gogpounds
Ch@\hﬁ'@ grthéf"f}%ﬁﬁipfbtecﬁklé o§%‘{y1‘ﬁ pORRANRBCtE, EHE PSR! ard0RMc@l from two

grampexo , ropinirole piribedil, l'i suri de,

cdtf rqybgﬂoms ofhrofrle B BESNIS ot | got i ne, bronocri ptine or
per gol i & a é nhibitor is a propargyl am ne
type tﬁérg%ad(t)r uch as rasagiline and

sel egi (i) neono@nmne)oxyhmil\@é(éhmblb)@ﬂs,ase inhibitor is
car bi d aleggd 2§%§&r ag} g‘? Cgl'ri:tg a?i%h%lm&ﬁb&gﬂlgs@rmﬁlﬁtor and/or a

t ol cap e of ent acapone; _ sal d gl utamate
r eaiecm)b@-mgbyilt@nsfcxmsaﬁl%gﬁnh]@bltwrs amant adi ne or

- nyar Oyt eeBRpEy R o SRBRRAR SO0CT, 1.

(t enpolyv) spia-tlagpipy agedsst - | - oxi de) - N-tert-butyl nitrone
( POBN) ert-butyl nitrone (PBN); (vi)
sai d aﬁYf)a&%e.Oa‘g‘ﬁf‘P*gS“ ¥l'ect ed” from nel atoni n; vitanin

G Vit@rﬁbﬁlntDmﬂbmﬁﬁfdﬁj?@g’bﬁts estrogens such as
17b-estradi ol ; phenol i ¢ conpounds such as vitamn E,
ri,met N- acet

h re .
o3y ar Gy A B el G 2T,
anti - i (f kaidra@panie ageptor Iagorﬂstns) rprmlpexmﬂed roplnirole piribedil, lisuride,
antj-i flarrrratol;l%% ru:‘?% u% ascf L
st cPrmodh e dhi g R Ssp R Bt b,
val dec@yi fid pPaAeCRKibor is a propargylamlne type MAO-B. inhibitor such as
rasagiline and selegiline;

(iii) said decarboxylase inhibitor is carbidopa or benserazide and said COMT
inhibitor is tolcapone or entacapone; and

(iv) said glutamate receptor agonist or antagonist is amantadine or minocycline;

(v) said spin-trapping agent is 4-hydroxy-[2,2,6,6-tetramethylpiperidine-1-oxyl
(tefnpol), a-(4-pyridyl-1-oxide)-N-tert-butyl nitrone (POBN), or a-phenyl-tert-butyl
nitrone (PBN); '

(vi) said antioxidant is selected from melatonin; vitamin C; vitamin D; B-carotene;
estrogens such as 17pB-estradiol; phenolic compounds such as vitamin E, 2,4,6-

trimethylphenol, N-acetylserotonin, and 5-hydroxyindole; and cannabinoids; and



fl urbi profen, sulindac; rofecoxib cel ecoxib,
nabunet one, naproxen, aspirin, ketoprofen, diclofenac,

woizo@x4oam di fluni sal, fenoprofen, sulindac, ®CT/IL2009/000567
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mecl of en; the protein phycadyanin (Pc); and an
anti-inflamrmatory steroid such as nethylprednisolone

4 The pharpaceu |caI osi tion

3 corp BT Bty BRRoeE T ROB PR ] e such as
rﬁ‘;ﬁﬁxﬁfe'n' niﬁdorﬁ&ﬁd%ﬁi | hﬁk%sul[dépl deldcotis, rpfebcbﬁ@dlvla],decomb parecoxib,
bronDcrlptl ol | de uride, cabergoli

aﬂgﬁwqu, nsghnc}a@{ Fcéggﬁo?(wece’lchy dgwmerog%,ow axeny ﬁ;?mn ketoprofen,

C L RN A pirb:8¥RH ORFMsEE FRAbRLRAPBuBAdhceNirac@pliig; the protein
Ievodopa Wi th carbldopa and tol capon

PHGEENIES): i gy R AR OA PdpoIone
rasagiline, selegiline, piribedil, bronocriptine,

pgr 9ol TidehalnasstiticAionpodigsiRtbrRg taHainDs, p;bmpﬁslng
rotigotine, |evodopa, | evodopa wth car

| evodo@apwmmxelsrlﬁu w&&aﬂaaﬁla veith Feagiifie se %8@%1 dpainifples piribedil,
CBo %o‘ﬁh@ aMGRfie, AIBELAHN CapoRlorgHidRO CiEikdtRe; levodopa,
(rii plrlbedl in conbi nation wth rasagil 1 ne
steivedsiph i vish dartodarer ilgyofens, wikr epsbiders apd seE?Fﬁc%l@ne levodopa with
C@A}G@Qﬁ dnﬁ@ol BRéT%Qﬁrh&lﬁe of RlidogRiinBe, | evodopa,
| evodopa mrt car dopa, | evodopa with car bi dopa_ and
ent aca(ma)m@mlrcée/udqmblmtxoh vty typagilpe. saiepiling eijbedibbromocriptine,
"&n&ﬁfg' q%url&’er {:;Qb@%%ﬁl‘fé mo('ﬂh\ﬁ% b{oﬂ?&ﬁfe' QH/d?l@ﬁ)d Nievodopa with
i nat i  1'ne, ‘se per gol |
I ca?cbldbpiae levmlbm guitti rq:erblch)pm rnmdpmtmpomotlﬁgldppm é’Vlth Carbldopa and
g% %ﬁ%Pqua mrt%lcarbldopa | evodopa with
pgn dgéﬁg%é ’ evodopa with carbi dopa and
t ol cap@lryepmwﬁrmaﬂmbmatlm wlthmmaglhhé rselegifing, hmemg@ipitide pergolide,

I n_conbi on Wth r il e suri.gde,
Ao R B0 sEPBHPRES. FOROLE | Iraoioply Sorgiiylt Will® carbidopa
| W@@’@aniltht&hﬂﬁd(ﬁﬂal dm‘p&ntabzq}bﬁd ofeaodaiph hwﬁhirdmrlﬂdxnm amt tolcapone,
ent acapone, levo ga wi t h car bi dopa and tol capone,

aARAR ?%QrmHPqﬁﬂﬁ cycline; (vi) lisuride in

combi n@¢)i BBmbErifinG h @SmbinAton waB agiakiling, selegliae, glﬁﬂrgd]tde, lisuride,
aponor h|ne rotigotine, |evodopa, |evodg

a W,
c §2UsTE95PR, applggl@g@ﬁ,aro%gqtﬁxecngqoae,p]ﬁvo‘gﬁaa & é:e %’ﬁ@’ levodopa with

| %Xr@ﬁ@ﬁ? alMl téﬁt&@ﬁ&bd%@d%dﬂtﬁ| GARAGR, aiTBsltadhé) am@itadine, or
m nocycline; (vii) cabergoline in combination with
r ageqgytlinge, sel egi |l i ne, aponorphine, rotigotine,
| evodo er% Yiad qgaco\f’ﬂbtiﬁtlﬁﬁr\@'ﬂ{j ‘i’&ﬁgﬂlh@v&%ﬂﬁ‘iewﬂﬁﬁhde cabergoline,
carbid é) J ent acapone, | evodopa w'th carbldopa and
t epaappiiag, refigatine dévedopaolevedons &b cerdidopy lpyoropa with carbidopa and
a ' WolcBpot€! SHinkddiR; or minocycline;
ggtgparppﬁg moaog’fl%maﬁ?&ob?evo Sg% 1 evgdopa (\)/\rnr?h Y
car b| d(yp))ahsuhée/ﬂﬂcxpnimmtnoh vathr $slegdipe, @sagilingt eabaygohies, apomorphine,
| ?cyt?g%? ge, levogopa, levodopa with carbidopa, levodopa with carbidopa and entacapone,
levodopa with carbidopa and tolcapone, amantadine, or minocycline;
(vii) cabergoline in combination with rasagiline, selegiline, apomorphine,
rotigotine, levodopa, levodopa with carbidopa, levodopa with carbidopa and entacapone,

levodopa with carbidopa and tolcapone, amantadine, or minocycline;



car bi dopa and tol capone, amantadi ne, or m nocycli ne;
(ix) rotigotine in conbination wth rasagiline,

weebmgi4btdsme, | evodopa, | evodopa wi th carbi dopapCT/1L2009/000567
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| evodopa with carbi dopa and0ent acapone, | evodopa with

car bi dopa and tol capone, amantadi ne, or m nocycli ne;

(x) selegqilined. onipat. - M e I AP 3evod
w th° G Beap e SRR i o AR e HERD Tevodopa,
ekvadvppowith dasidpepieveidte withbéadoigepaanut! teptacegoone levodopa with

a t ad | i Line; '
r %rlg’g@a%a: aﬁg lt(?l?r?p glge%ri%ﬁliat? 3% 8\{Mmgﬁgfel9g’ld 2 S a, ( IX Iezl odopa Wi th
car bi d@paotigosive ttoganbindtion cethbiashgfime asetbgiline aleeqiops, levodopa with

| Sxedspe it cachl dopa, apa. ol canone, arnt ot e i an

| YRgaRaamiRaRORanbERIieGr bi dopa, | evodopa with

car bi dopa and entacapone, |evodopa w th carhj dopa,and

{ ol capbiecieBtingimsugntiios; % fFvedape fYoroRD A FHAIGR fpvodopa
| §¥R dARAdoph E3A dGRRapEne 16988 dPa ORI calbRdopsl Q@A tbichpone, amantadine,
car bi dopa and entacapone, or |evodopa wth carbi dopa
amwpml@awﬁ@?g@}e;The pharnaceuti cal conposition

accor diyNGada@ilhb 3 BRbinRIFPF IS IR8ddaf Ie¥QbpH 8@ carbidopa, levodopa
conbi nat'i on"of a dopam ne receptor agonist and a .
nwith zeibidepd ehd getacapiaRO) evoAeRapy b carbigoparped tolcapone, amantadine, or
Pha gutical conposition according to claimS5,

conprising: (i) pram pexole in conbination with

r asagi (xilhanantidine ip compipatian withi lsvedonbileredpranwish edibidopa, levodopa
seled Line: (il e . : . . . line:
; SRk ad bidepb B, ThERLE il SRTRAAIARMDD, or minocyeline
sahdegi | i ne. 7. The pharnaceutical conposition

according to claimby5.or erej he .m0l ak . [ .
pram px%gl ren??ogy(?gg aglilt i lﬁago?ogg’sel gg?}%d%%l@gr% ld%fsé %V%Opa with
3cdkbiddpaland Bhthcapbnel pr [EBvddop8 with c&bidopd dkplcdfond, 14: 1,

16:1, 18:1, 20:1, 30:1, 40:1, 50:1 or 100:1; the nolar

5_ E_LI g, fe @{a%r%c%ﬁ c%i Eortfgoszt?olfe : ql)rlflrrllgstl_oiclasi]gll_ %,Céo%gzrll;s_lrn%rg fixed dose
125mbinakthn bf a d6patninelBeebtor Bonlst adda thondiids 0Hksd (A O) inhibitor.
100:1; the nolar ratio of ropinirole to selegiline is

o - Tlieprapegicha{gorodigonaccoging o Sint . copbiiing
40: 1, 5§y prarffpeddi®inlombhitisPtvak rasadili; of ropinirole to
rasagiline is selected from1l:1 2:1, 3:1, 4:1, 5:1,
6:1, 7i) pragipexolg.in combnagion yrithpelegiling  16: 1, 18: 1,

20: 1, 39 rdpinAe n contbirdati®h wlfQQeislg]ﬂi&; ofhe pharmaceuti cal
conposi tion according to claim7, wherein said nolar
rati o @) ropinirole in combination with selegiline.

7. The pharmaceutical composition according to claim 5 or 6, wherein the molar ratio
of pramipexole to rasagiline is selected from 1:1 2:1, 3:1, 4:1, 5:1, 6:1, 7:1, 8:1, 9:1, 10:1,
12:1, 14:1, 16:1, 18:1, 20:1, 30:1, 40:1, 50:1 or 100:1; the molar ratio of pramipexole to
selegiline is selected from 1:1 2:1, 3:1, 4:1, 5:1, 6:1, 7:1, 8:1, 9:1, 10:1, 12:1, 14:1, 16:1,
18:1, 20:1, 30:1, 40:1, 50:1 or 100:1; the molar ratio of ropinirole to selegiline is selected
from 1:1 2:1, 3:1, 4:1, 5:1, 6:1, 7:1, 8:1, 9:1, 10:1, 12:1, 14:1, 16:1, 18:1, 20:1, 30:1, 40:1,



pram pexole to rasagiline is between about 1:1 and
about 10:1 and the fixed dose conbi nati on cont ai ns

wonewiabsut 0. 01 ng to about 45 ng, preferabl yrErano9/ 000567
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about 0.1 ng to about 6 ng,210f pram pexole and from
about 0.01 ng to about 10 ng, preferably from about

bou [ .
oo ARta P B P IE 0B ooHiBa fop 1121, 3. 4,
whe| ®1,17: a3t 1d 900 Muosizt i, a1 cknt, aisﬂsz(al f30xled0:dl,o¥el or 100:1.
conmbi nation of the two active agents, and each of the

agtive_ agents i Si f t :
Cg'nt r g}“}}e a{,née}cgléécg comrpogih?rg aéc%dlwlacgiuﬂnﬁ V\)glgxlﬁ?xas%ﬁ rélalar ratio of
I plagi@gole 10. rafiptlinehir bereeunt Rlgoaut 1cbrarpd)salbblutoih0 hoandr dienfgred dose
to cl.aim9, where i.Ch.CO It

c BOPRRIpALon 8hnt§18[s £r8{nea80 a9 rlnm%?o) asogl(l)tn oit:2 %négéraﬁssfré)gleabout 0.1 mg to
PR P axpbEpranibexae ﬁxfd(frdne dbaueD 04 se to asan il O mgepeferably from about
sel eg}l i ne | i) ontlﬁalol | ed rel ease pram pexol e and

g&Pé‘% '7884YT 1 i ne or selegiline; (iii)

cont roll ed and | mmedi at e rel ease pram pexol e and
controrl ﬁ&@aﬁﬁﬁbehmdd)rﬂpceltfoﬁlaeetséingacsalyirh ilnsvherrein said composition

sel eqi li Qnt r ol d re ase r

e 4 Berd e el ey e oS BrsBY Pt B L v agenrsis
C einiRtddedr ithedis® relefe torlotled Rease)Tor diotit nnedigasad controlled
rasagiline or selegiline; and (vi) controlled rel ease

aﬁ%ﬁi‘é‘iﬂphi ne and controll ed rel ease conbi nati on of

| evodopa and car bi dopa; 11. The pharnmaceuti cal

COOPOSTHd plibriasc0fichl BempdsitiRyacosrdingfto cladh 195 whetetn d:0d composition
the formof g tablet capsul e, a sachet, an orally
dFeTRtsEYT aqm%athﬁlfcf%g? or long lasting

| nj ect @PdoatrsN G 8REse pﬂa?mpéko[%nh @Bntfddled telesd rmdpilimefor selegiline;
Par ki nson' s di sease, conprising adm ni si erin

pat i entil) icpntinbled releastprpminssrle priimmediaioelepsedn illngﬁpseleglhne,
one of (1@ &nfB1dd 51 ihlnediate release pramipexole and controlled and immediate

release rasagiline or selegiline;

(iv) controlled release ropinirole and controlled release rasagiline or selegiline;

(v) controlled release ropinirole and immediate release rasagiline or selegiline; and
(vi) controlled release apomorphine and controlled release combination of levodopa

and carbidopa;

11.  The pharmaceutical composition according to any one of claims 1 to 10, in the
form of a tablet, a capsule, a sachet, an orally disintegrating film, wafers; or long lasting

injectable systems.

12. A method for treatment of Parkinson’s disease, comprising administering to a

patient in need a pharmaceutical composition of any one of claims 1 to 11.



