-1- TREATMENT OF MULTI PLE SCLEROCSI S W TH COVBI NATI ON OF LAQUI NI MOD AND
GLATI RAMER ACETATE This application clainms the benefit of U S. Provisional
Appl i cat iwo 2biB/016684512, 808, filed July 28, 2011, the entrcrascaniosssss of
which is hereby incorporated by reference herein. 5Throughout this
application, various publications areireferred to by first author and year
of publication. Full citations for these publications are presented in a
Ref-erences section immediately before the clains. D sclosures of the

document s aig ARWRINESE MUISTIBLE SELBRGSIKSYERYCOMBIN PRGN GﬁiLR viihvsignce in
their entireties into this application in orde 0 nore y descri be the
state of the art as of the m%@ descri bed her ei n.
10Background Multiple Sclerosis (MS) is a neurological disease affecting
mor e t han Thipdpplidatien qieéraythebenefit lofiWiS dRrovidignali Applidationhics 6 1/6138% iled duig @8, of

neur ol ogi cadi1 dhesetile bbrkeht drvhieR WisreB Thkoffofalh By RBRMAAENIt s and has a maj or
physi cal, psychol ogi cal, social and flnanC|aI i npact on subjects and their
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ci rcul at i othe ditr elthesdt aa githerte ofithe inventiemdesogibailcheieint 0 t he CNS (Bj art mar, 2002).
In addition to the inflammtory 20 phase in M5, axonal |oss occurs early
in theigoupske@iind he di sease and can be extensive over tinme, |leading to the
subsequent devel opnment of progressive, permanent, neurol ogic inpairnent
and, frequ i at ed
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5dysfunct] g [ se activity can be nonitore
by %:lranl al® sc%‘&esresf)on dprheangarez(g%é(}ruel\éslénﬁa%o?@ | magi ng (K/Rl) of the brain,
accurrul ati on of disabilit as well as rate and severity of rel apses. The
di agnod?s Bfis é?"Frﬁi‘yCaﬂswddéﬁl\#ﬁ fsemegiated by rame kifd rpé duisin R PP&“é%P“&'E]Wt eria
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- sclerosis

(oo £ D Bt Mo Bosgre B ReE i Db Snd e Hedeiva e §8%on 1o
devel op MSlcadwtzith éheasp?wwmmateédpylem@f peeTsive, vanaen, wablogik imparmentpndcess
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descrl bed jn Milti Bl e Sclerosis Therapeutics. (Duntiz, 1999). Anpng them
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rel apsiing- gﬁm&lgh@ﬂﬁowl&gng 9o6p- 15 years, which then advances into the
secondary- progressive M5 (SPMB) di sease course. Rel apses result from

i nfl ammat i ﬁ@@nd de eI| atl on, qf\ﬂtereaﬁ resto[gtl on of nerve conduction and
rem ssion Yeforolisst:t 3}“‘1”8% I 61 Mt $I5HC rFRHE tPA8BEL i on of
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Nosewor t hy 4;,20003¢: cl.J-.@ahlSl a6k MsZRQdernflla bPHEPORE LRGR! (PRANRI83) BqAesSQCi ation
with the National MS Society of Anerica recaonmended di ag nostlc crlterla for

mul tiple stpeprygprol "Fﬁé's"é(e'lfsr Puegssting drayelipaiop bty GNS f%@a% Potiag 8rdcpiteri a.
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repl ace t hgeP r nal d,
2001) . The NeDanal o Gy e, G sk 3O, ant BTNl ol b CRERRTS: fonal
panel ( Pol fiff ot ordiirigheittete agpamll saisidssio b¢ pbrirn def%&myltlp e
Intervention with disease-nodifying therapy at relapsing stages of M5 is
suggested to reduce and/or prevent accunul ati ng neurodegenerati on

(Hohl fel d, 2000; De Stefano, 1999). There are currently a nunber of

di sease-nodi fyi ng nedi cati ons approved for use in relapsing M5 (RV5), which
i ncl udes RRM5 and SPMS (The Di sease Mdifying Drug Brochure, 2006). These
include 20 interferon beta 1-a (Avonex(r) and Rebife), interferon beta 1-b
(Bet aserone), glatiranmer acetate (CopaxoneQ), mtoxantrone (Novantrone0),
nat al i zumab (Tysabrie) and fingolinod (G Ilenya0). Mdst of them are believed
to act as | rmunormdul at ors. M toxant rone and nat al i zurrab are beI [ eved to

o, - e o . o




Laqui ni nod showed a favorable safety and tolerability profile in tw phase
11 trials (Results of 15Phase |1l BRAVO Trial Reinforce Unique Profile of
Laqui ni nowtof20r3/0vbdstti pl e Scl erosi s Treat ment; Teva Phar meCTASRO2@49880t ech
Post Positive Laquini nod Phase 3 ALLEGRO Results). datiranmer Acetate (GA)
G atiraner acetate (GA), also known as-Copol yner-1, has been shown to be
effective in treating multiple sclerosis (MS) (Lanpert, 1978). Daily
subcut aneous injections of glatiramer acetate (20 20 ng/injection) reduce
rel apse raf@EosisErBYPL ¥ A parentioaisnts Mity2 Ciimpd MRhireiensgp operaapiMhs by

magnet i C r QB HPREAmAEMA0 pgcehiirle)a self-haidaprdess RS 002ConaRP@803aNce of "bl ack
hol es” (Filippi, 2001). COPAXONE(r) is the brand nane for a fornulation
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Lys, Tyr).ACH3COOH (CSH9NO4ACSF17NCJZAC6H14N202A091411NCB) pAPc:211402 CAS -
147245192- 1y Aprhd0¢ieproirivenaiénagl reedd iimapsasiahendvithethe Nadmpl EINPYiety of dmerica
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6, 214, 791; repla@4iR, 76 Crigerig] arBl, tBG6Adet 6 dhumadher Griteriat(MgRomalde2dgé): éthcIPrmold por at ed
by refer en@ﬁerlﬁlf”& horahn Mal%h Q’&ﬁh@% §im‘n9tion§$5ﬂep@ofm%n Q@(;S) %rmba%dgéﬂn in

el uci dat ed is thought to bind to and t di spl ayed as an anti gen
mnthlnl?hemﬂpgowgnoplﬁ naj or hlstoconpatlblllty conpl ex (MHC) mol ecul e. 10
Alternatively, GA is thought be engul fed by antigen presenting cells (APC
and fr agnetesvertiop With edisegse-aodifytingctherdpy tah ealapying stageh of MP s sugeatell emredice GA | eads
to the gengat b@%npicc%lﬁmg%JrédegeIeraek |(SoniflIRr 20Q fberrﬁsm@m@ms Thdi@hreare still

uncl ear, the are predom nan ) bi ased.
Th2 cells WrS'Z?@@é'P ‘f‘ﬁeé °£§‘t“3 \Rﬁlfnﬁﬂgaf'?fﬁlab‘?r?veg h"é){‘ffr'od‘ﬁaé’? P{éowgt oki nes
by Thi cel WE;clomclurm:RBMEag@SEM&ﬂﬂle Déiserdle Modify@g dmig Brochfule 2006)t Threye. indlinke i ke
interfegg Onmle;’fer}ﬁWbeQJ”'l QPARI%E&@JnX RQ@} %ﬁter@é?&neﬁéﬁa gﬂe}éketr%@f)‘tgléuﬁ%epﬁcgﬁé brai n

barrier (BBB) inmpairs the trafficking of | ammat |s into the
CNS, GA ha%LOPFé@fre%“b'iOéa"E?fFéTé?Vﬁ%EO“f@?enaBBBlmaaﬂyakzrl%ané;&"%‘we’ei‘ fGiknyrf)

| ynphocyt eslod @f elitinedire bbievédND 4c0 ad @aiipas@iulatolsl MiRdnir@e dnllmetighmhty stander
suppressi o 0 cts of
add-on or %%%%?ﬁg°§%ng%ﬁ“5§§g“§§§ﬁgg?égﬁi%%“*ﬁngkgﬁx?ﬁ“FF%%Q@“gg%gate on M5
20 pati ent @bhearly %lotdatbeémmrleﬁmpteésents qrrfew&dmaa?n§t%\fmsr~‘ow some suhisct pligs t o
treat aslgl MRde eoaﬁl.lvetnhom thsltao& Awh, tmeplleat.&ﬁd.@w&bei,chﬁnfgbssersmalmumelr of -
potentia VO |nte et t) ex. e
BF T ect s of FaRy e dist aspB P PG LR s il SEBo P g B PSR AERT: o and
el i m nat i ofAvidaineA0060 drugs are introduced into the body, each drug can

af fect the absorption, distribution, and elimnation of the 25 other and
hence, al t eiherttheapefiit egfrcactes intlhe sohbte,aanclﬁextméﬂa%ameee,rs tOIaEt}dﬂ’apigs dppliedi nhi bi t,
actiyate ofmRGHaR: L5RL Auakl AN b SREKIEG, O bRy e Jp RELAROL! c route
exanpl &0 cwhpicheith weitpPsrrady dﬁlbﬁtewﬁds @anetraffedt ﬁleewfr@rooMS(qVPN)mehés‘/ ¢seen

exper i nent @hlcyhs BMen bl s8RFGIALRCHs ol bubjeeidl ef fectiveness of either
therapy. (Brod 2000) In another experiment, it was reported that the
addition of prednisone in conbination 3 0 therapy with |IFN-13 ant agoni zed
its up-regul ator effect. Thus, when two drugs are adm nistered to treat the
sanme condition, it is unpredictable whether each will conplenent, have no
effect on, or interfere wth, the therapeutic activity of . the other in a
human subject. -5- Not only may the interaction between two drugs affect
the intended therapeutic activity of each drug, but the interaction may
increase the levels of toxic netabolites (Guidance for Industry, 1999). The
interaction may al so heighten or | essen the side effects of each drug.
Hence, upon adm nistration of tw drugs to treat a disease, it is
unpr edi ct abl e what change WIIl occur in the 5 negative side profile of
each drug. In one exanple, the conbination of natalizumab and interferon
n-i ~a was observed to |ncrease the rlsk of unant|0|pated S|de effects
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This invention provides a nethod of treating a human patient afflicted with
multiple sclerosis or presenting a clinically isolated syndronme conpri sing
oral |y adwDrostmansisng to the patient a daily dose of 0. 6mrgTitsquizoisesd, and
subcut aneously injecting the patient with a daily dose of 20ng 5gl atiraner
acetate, wherein the anmounts when takep together is nore effective to treat
the human patient than when each agent is adm nistered alone. This
invention also provides a method of treating a human patient afflicted with
mul tipl e s&tmiedds or presenting a clinically isolated syndrome conprising
periodically admnistering to the patient an amount of |aquininod and an
anount of ghqatninicdrieds nosd eyraltetls comdpeund iwith higie oralriiuawdilsbilivi @hich Bds ®een kiigaspdt her are
effective n 0 a met hod
of treating 5 porimhbol WP QB lr il shRAR IR Irdn ] 2RE it TR
peri odi cal | “%de%qp%tlé*ﬂwwgw@ andeifsesodiumt palirfermere denssien: fasexamplsuin $rddienind an
anount ef gbato7rgsmer acetate (GA), wherein the anmounts when taken together
are effective to treat the human patient, and .wherein the inmmune disease

is an aut me&ﬁanghso?gél%n otal % IMH ik B&it?ullyju%ef‘s%g&“AuirQan smd?}esclﬁm ﬁ Augegtal ng

di sease, an iInflammtory ase, sclerosis, rel p5|ng-ren1tt|ng
nul tiple séhefdelpe ! cefl. arlséltcwr?r@ﬂw*ﬂw cwva%w (T helest AelloRTedusss@nii-i t i s,

i nf 1 ammat omyladyesed cslioBieas ehift GidhiA' HtiGifEaRASEry ;96ﬁ16Y$5n@rTI(ID4| BIdEKS 2011).

SII:IZI[‘ Pr;ggb??g‘g er stmrwerlngriét?zged (mamf’a‘rv?agllleﬁiﬁglﬁ)dlgwngzm talaqrumﬁn d(%r%nrr%:(jirlts)us Iprré d)n) a first
phar maé@ut Plcethisyrelgied eptniinerreseiatioe P“d @resaorsie'eoﬁbmmz@rypmf“ﬁﬁc@ytm@lal

conposi ti 0po10Y Ol ﬁxg@gecﬁ}ﬁbt@% WiethaitmOdrattioh mae PRIt & 1@M6kyR migration

phar maceut i I ccep tabl e rrler ruct ons faor. use of the
Prrst and SEobr SSEaFREE Sethieeinmihbily Vo Retoi% ikt R
patient af fcwamfédmvdetlwdmsirtapshln@ctnMBDNb)(Bun;tzc}reﬂﬁﬂﬁl Briicks 200hesent i ng a
clinically isolated syndrone. This invention al so provides |aquininod
for use aSL?ﬂmﬁﬁw'sﬁmveH Bﬂfd’vatia?lle Odfety Eth&lEP&inlﬂﬁbioﬂl’é lmviofbh;’séglh @taisr(ﬁémlfs dcetate in
treating aphu t ct ro resentlng a
cllnlcaglyp?g%lat ‘giﬁt Eg“%Tﬁﬁ%mPﬁlnfﬂgg mmm 4§V|%5@m ‘?ﬁaceutlca
conposi t i offrcaipapr Tesd PrgrmanAdive BietectpPost l%mqmemamdmamilaari AibGRO F@f’ultg)l atiraner
acetate for use in treating a hunan patient afflicted with nmultiple

scl erosi s ghatipheseshie@Ar clinically isolated syndrone, wherein the

| aqui ni nod and the gl atiramer 30acetate are adm ni stered sinultaneously or

cont enporaaﬁguﬁwmte (A ngﬁawas HP&L N, ol Geeh AW mcﬂfeapgmt | atiramer

acetate are adm ni st ere si mul t aneously or cont enpor aneous wher ei n
the i rmunema'i“g'éa%céOSi%Méh(Laﬂm HfEh Latly @éa%aeeouaweafow?fugﬁ“@mewawﬁ (B8n, a
denyel pnat nphjdiic@asiace RMpienfales Prograsioh of siedgi, amu:hmqaldf @] RJi@S ity,

heonat of el ket bR RaRG ATk S AT LI o P o LGS

systenic | s erythenatosus ThIS i nvention al so prOV|des a pharmaceuti cal
conposition conprising an anount of |aquininod and an anmount of gl atiraner
acet at e. THOBAXONE®tS b6 bahdmnferfovd fhesuldtise cafaininy et a«afatelaaqmiamixmd and an
amount of gl akilf a@%‘i Gl id

% ierlt. irafh€ c@t%t? id %{);obe% BF r%mx%fn?ttﬂequg&tl (f‘bfqggggésqg‘gélaﬁgn% esenti ng

treatlng uman t1ent ed wth nu erosis 1

a clinfeéal fey“ti‘@d?‘é‘f%ecF@SPﬁﬂfW)mﬁ&“@Pﬁf Fpfare F‘a’ﬁ‘EfF Al thiotsetaln gelte ﬁ&syg%m r amer
acetate ar ﬁ!ol)épd;deH chRmegd fBirMlutaan @ediginy afiinoC4it: SVPIGGARERIAS Lialanihé)i 1S

i nvention 3. Rroyides pharmaceut | 0 [ nmount  of
| aqui ni moddr3Re BREEARE ALER TRAE b O R AR A TR A PR 08 T er o s
or present i"ﬁgo B8crepnestively | )}MW%WWW mecular avdightodf thdheltirpyeror in

conbi nat i oftepieti$ia G(boaillOb@Hﬁfonﬁceﬁe@f{nﬁll}))@laﬂ%bp&ibtﬁ@d ?Yesémm E.ht%@l;aicl'agt t h$h
e subj ec IS

phar ma ut| 0 |t| and cetate

et iin FPtenanh b aurE PR edes el b JSrRb BEMTFs; ng an amount
of glatiranmer acetate for use treating a subject afflicted with nultiple
sclerosis or presenting a clinically isolated syndrome as an add-on therapy
or in conbination with | aquininod by periodically adm nistering the
pharmaceutical conposition and the laquininod to the subject. 20




-8- Brief Description of the Drawings Figure 1:Figure 1 is a graphical
representation of the experinental results fromExanple 2.1. The graph
shows t hewol2nms/aeds4score for the EAE rodents in each greap/uSee2ioessy- axi s)
agai nst the days after induction of the disease (on the x-axis). 5Figure
2:Figure 2 is a graphical representatign of the experinmental results from
Exanpl e 2.2. The graph shows the clinical score for the EAE rodents in each
group (on the y-axis) against the days after induction of the disease (on
the x-axis). Figure 3:Figure (8l &ladyyTapiCsfOPRpr esent ati on of the
experinmental results from Exanpl e 2.3. The graph shows
the clinical score foKC:HNOBAHNOgRHENIMACHGINOgEARGHOIN t he 10y- axi s)

agai nst the days after induction of the disease (on the x-axis). Figure
4:Figure 4 is a graphical represenkatipis.guymari zi ng experinental results
from Exanples 2.1 - 2.3. Figure 4A shows the clinical score for t he EAE
:ﬁgegf zelarslgﬁe?rgcg) g{gl: eE!) dc(s%g sshec?u&yof%bﬁ%gﬁgﬁIf(prsrél%p}gllrx}ge rd r{lulgip? sC ero 1?%?}' ?gr OI he
EAE r odént 80 ing peradah injactsd pubcat@Rpyglyr(Bhysicim’ ¢y Desk @feresceasegraéglﬁi S:£Ptent Nos.

represent at g@ssof 5800808 X538 beE R8I, 5@965 b sts9s;f &, OAakox Ak, 8012 6 842,478 €ar@r aph

shows t he ] ap clini ca score r the EAE rodents in each group (on
t he y- axi s?gézg’)érl ngtop‘f"H@ a&FéVée F’“H’boé"é‘i‘ja’ 4EBHCon the x-axis). -9- Detailed

Description of the Invention This invention provides a nethod of treating a
human pat i éRbougl its eghaaigmef actiomig heticpnmetdy ¢legidgtei. G Aok thopghs terbind tyend taciei ni cal |y

i sol at ed sYiglsyRIR of QATRE »slthngm@gradvkyfaadzmrmlsﬁ,t&rwam.tp Eoniplt® (MAL) @Atcur. dai | y

dose of O. | a har eut i.cal I acc thereof and
subcut éﬂeogg{;ﬁ}a llvﬁ (@1 fsﬁgougkftﬁp B%'ﬂacg?ﬁ aW‘?‘h"r g f@l ggllcg a8$h 178" §iat i r amer
acetate, wer ms&ntbdqéxtla:rmumﬂs pwhaRtignadf €A ltadgettireazeneratiomyfiGaA- @fecflé‘cf Paﬂe to treat

the human Q%ﬁgﬁ%ecﬁanﬁrﬂs BMJ%FL- s%ﬁqancle%g%tGA @eém @éll§§n% ?egorﬁilléﬂﬂ T hklper(?ne
enmbodi nent, the e sclerosis is relapsin er03|s I n

anot her en{)Td‘a] ‘H@Fﬂ Th% ?Féls Préi’"éf)?i‘%?jt%ﬂi’st“ﬂb‘ihé“hétﬂﬁ tg"r U%‘?“%“‘?‘y Fyé‘ﬁ%{ﬁ%?yn g4reni tting
mul ti pl e sedliebOsicsophdges, O1deene M@Ghtirlsmmdtdre. Lnhiodintrf@én-p abjch apparody dasd t he
glatir %ge r 8&&?%&&% m%%lotoglﬁr%{} btaggre(%ggg add%mﬂa@s ﬁlfeftr%tli]r\/geoftl ﬁlgt'd&%elﬁ syrrpt om

of nultipl er osli I ent er enbodi mént

synpt om i s i WRCNSoRM they ealigifle ffgst & ‘@c‘?%ﬁ GE?V‘S‘“&j?éé%‘é"‘c d82 iXpPpSeytes fo) apse
rate, accusidratc NS 108ecpbyg Sifamhatibn $akligh biswandef suppreseioe iy oaf, 20@).apses, frequency
of clinical exacerbation, brain atrophy, risk for confirnmed progression, or

tinme to co?fda Hed ]ghaﬁ@@s{;ﬁe@g&ogressi on. In one enbodi nent, the accunul ation
of physi cal” di sabi y 1S assessed by the tinme to confirned 15 di sease
progr e55| o] red by Kurtzke ande Statu Sca ( EDSS)
score. Eheof’fﬁeétrs Z A ?%cr?f"g'"ftf?é ﬂbeéatp?é’ﬂf‘g E?&‘H"’Qﬁgﬁdsgxm T 8°%F° prior to
adm ni Qtoramt@ms dve hagesnipored. | N anot her enbodi ment, the pati ent had an

EDSS score of 1-5.5 prior to adm nistration of |aquininod. In another
enbodi ment ;rhd hgnhifiadaii@ndr th@dmgmto@as £ lcBnd@fon Osubh & NP scletbsvOakddiast r at i on
of 1 aqui ni np atient had a ore of 5.5
or 20 greaf‘%’t%eb?tq’(gtrc"tfaoprgbd?ﬁlsnp’ (¥ 2? ko] hons? W%"lﬂ‘?’?l?m 3§ PhRPER IPF%eeﬂ?e enfte;odl nent ,
confirmed diysembedrgr agrebateditofis pbsorption, @mﬂmwn At dimdrationt Whise WoDE®sStsore. | n

yet anot heﬂntr@éﬁ?&ﬂhmtbod)ﬁ ek uﬁ,geg S a@%s‘som.ag BiSSiGItRR ah@elﬁhuQmé] FH@ent
i ncrease of the EDSS sco
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enmbodi ment G n%g%| f{)rolnglgw lb@;dln%§§>@§i?| pcroglgllhgdsﬁilm%sn]at?onl &@Ae%QQeJ?eYonzo 60%

| n anot her time’'to confl di sease progression IS increased
by 30-50% (‘Fﬂ) %tbeahwwremé%sﬂmémwaaie f‘tﬁ‘wé'o‘?fgi"fvﬁ’%s ofi dther keraRY-ogr essi on
i s increasestod3008)in bidasi expifient, it wasrepoaredaa khdmiditionlofprednisbmeniol cantbidag@pui ni nod
sodi u I i e ly with
0. 5m m3 ahhe'[a; u‘ggju@g?og!a%&?}%dagi%ﬁ fg?gafolr gl%Ita ‘n?h(gn R%Oh&%%%g%lggﬁgﬁy%o?’utl on
20Ny gI ati#r sa’efeioe&"@"alha uppyprictableritiicthen each) will sprpleresnt, B3 801 FifRSHAN; ot he
patient i s iiterfeRGli®AhSthddspaitRAGHEE bitheMttehind hOmdr suéct.an aqueous -1 0- .
pharmaceutical solution which contains in solution 20ng gl atiranmer acetate
and 40ng mannitol. In one enbodi nent, the anount of glatiraner acetate

adm nistered is suboptinmal. In one enbodinent, the glatiraner acetate is
adm ni stered intramuscularly. In another enbodi nent, the glatiramer acetate
is adm ni stered subcutaneously. In another enbodi nent, the gl atiraner



5 acetate is admnistered 1-5 tinmes a nonth. In another enbodi nent, the
glatiranmer acetate is admnistered 1-3 tines a nonth. |In another

enbodi merwQ 20t3e1gdsat i raner acetate is adm ni stered 1- S5PCITMsS3012/0v8s8k. | n
anot her enbodi nent, the glatiramer acetate is admnistered 1-3 tines a
week. I n another enbodi nent, the gl atig-aner acetate is adm nistered 1-5
tinmes a day. In another enbodi nent, the glatiraner acetate is adm nistered
1-3 times a day. In another enbodinent, the 10gl atiraner acetate is

admi ni st er ¥et aalyendy thst intgractipapetwpen tye druggasfesialre intatsiod themapeutic achetygplf gachr aner
acetate isdrag munthstreerrado.daw Yhelefte %aeeﬂb@%xtteﬂttabott@@(@mcelfat hékinn of

| aqui ni nod antlally r des th tio ramer acet ate.
| anot har 80 ¢ Rskeion s 6 FERRet ParTa oI RGIa Poth e diehaD
subst ant i atdmpniprecedeso drhg tadrat pidstasatit 1s)mpm‘dlctaalq uvhati ohwge wilbéoauram the

“enbodi n?nt neg Ltn'@ s@éﬁﬁ?fﬂe mraéh%g ln%né &gxﬁﬁly 'tH}Qorgﬂ)lﬁgn'ory @tfﬁ%nz%% gth%ltér@r%ﬁ apy pl’ i or

to |n|t|at|ng I agui ni mod t herap ¥ I n anot enbodi nment human pati ent
i s receivifd ﬁtsattetva%eﬁncae%tﬂ&tré 9%%&96%}“ %CCtséxgtm?»@O%ékecWP%r to

i ni tiati ngklemspimiti-Dedastefe20@p)LandenGand2dosy enbodi ment, the human patient is
receiving glatiramer acetate therapy for about 24 meeks prior to initiating

l'aqui ni modA§dd&naRY it id (ﬁff‘ %%Q@Jura%@ﬂgdlmgw thd BRcl PR iR@]ctiGNberkein fECEI Vi NQ
gl atiramer acetate erag¥ | east. 28 weeks prior to initiating

IaqU|nlnnd“PﬂéﬁaHQHWVﬂwéﬁBWﬁ ”éﬁﬁﬁﬁiW@HP“CPﬁgmﬁﬂﬁﬁﬁwﬁaﬁmeﬂtﬂﬁ§“W@ce|V|ng
gl ati r aorer apparett ape@ thehieitisipymmairatiab ofithe 2BondeeigSafier thetwothavd maachédad stdady-

| aqui ni Modt ek ARYarioh B ga.oct{tstmaap oy %@@Hm,@fa@%t tiobgy, T eceiving
gl atiramer acetate ther east g rror to initrating

| aqui ni nod_th nother enbodj ne atient is receiving
gl ati r amer "4E ‘t"at‘é Stat'fé’rf Z“ﬁ;?“fabtt‘e %‘B%?ftﬁ“&%“\}t)éét%g e%“t"is %d”ﬁf’t SRePHE" 25

| aqui ni nodthtrprdpye drigs, iapatihear lgnibiogi aeinGA, chrivet tepreivtep abtil @rtresuls afecei vi ng
glati rarrerfoa,(;et(a,tbe]at&e[uapyregg{]abaet | east 52 weeks prior to initiating

I aqui ni nod therapy. In yet another embodi ment, the human patient is
receiving glatiranmer acetate therapy for about 52 weeks prior to initiating
| aqui ni Trod t her apy. In one enbodi nent, the laquininod is admnistered in
the norning. In another enbodi nent, the 30l aquininod is adm ni stered at
night. In one enbodinent, the laquininod is with food. I n another

enbodi ment, the laquininod is adm nistered wi thout food. In one

enbodi nent, the glatiraner acetate is admnistered in the norning. In

anot her enbodi nent, the glatiramer acetate is admnistered at night. In one
enbodi ment, the glatiraner acetate is admnistered with food. In another
enbodi ment, the glatiraner acetate is adm ni stered wi'thout food. In one
enbodi nent, the laquininod is adm nistered sinultaneously with the
glatiramer acetate. In 5 another enbodinent, the laquininod is

adm ni st ered cont enporaneously with the glatiraner acetate. |In another
enbodi nent, the laquininod is adm nistered i medi ately before or

imedi ately after the glatiranmer acetate. |In another enbodi nent, the

| aqui ninod is adm nistered within 1 hour before or after the glatiraner
acetate. In another enbodinent, the laquininod is adm nistered within 3
hour before or after the glatiramer acetate. |In another enbodi nent, the

| aguininmod is admnistered within 6 10 hour before or after the glatiraner
acetate. In another enbodinent, the laquininod is adm nistered within 12
hour before or after the glatiramer acetate. |In another enbodi nent, the

| aquininod is adm nistered wthin 24 hour before or after the glatiramner
acetate. In one enbodinent, the nethod further conprises adm nistration of
nonst eroi dal anti-inflammatory drugs (NSA I Ds), salicylates, slowacting
drugs, gold conpounds, hydroxychl oroqui ne, 15sul fasal azi ne, conbi nati ons of
sl ow acting drugs, corticosteroids, cytotoxic drugs, i nmunosuppressive
drugs and/or antibodies. In an enbodi nent, the periodic adm nistration of

| aqui ni nod and gl atiraner acetate continues for nore than 30 days. In

anot her enbodi ment, the periodic adm nistration of |aquininod and
glatiramer acetate continues for nore than 42 days. In yet another

enbodi nent, the periodic adm nistration of 2 0Ol aqui ni nod and gl ati raner
acetate continues for 6 nonths or nore. In one enbodi nent, the

adm ni stration of |aquininod and glatiramer acetate inhibits a synptom of
relapsing multiple sclerosis by at |east 20% In another enbodi nent, the
adm ni stration of |aquininod and glatiraner acetate inhibits a synptom of
rel apsing multiple sclerosis by at |east 30% In another enbodi nent, the
adm ni stration of |aquininod and gl atiramer acetate inhibits a synptom 25
of relap5|ng nultlple scler05|s by at Ieast 40% In another enbodlnent the
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15 accunul ati on of physical disability, frequency of rel apses, decreased
time to confirnmed di sease progression, decreased tine to confirnmed rel apse,
f requencywof2otddiinéssal exacerbation, brain atrophy, neur ®oalusdyi2foussss i on,
neuronal injury, neuronal degeneration, neuronal apoptosis, risk for
confirmed progression, visual function- fatigue, inpaired nobility,
cognitive inpairnment, reduction of brain volune, abnormalities observed in
whol e Brain MIR hi stogram deterioration 20in general health status,

f unct i onal Sepmenyef theliyention of |jfe, and/or synptom severity on work. In one
enbodi ment, the anount of |aquininod and the amount of gl atiranmer acetate
when takenTmio@eetnhefprb\Sdeeﬁfrembd Vfﬂrehtﬁngdﬂhﬁrhﬁaﬁ&enﬂﬁfﬂicﬁhliwhh multipld yaérbsiyorof brai n
vol ume. r.p:e ' t i brain
vol une cha% ?ng%\?&igﬁ?géogﬁeg sén 4 Jamﬁl% n'ér% ll&%dlﬁﬁ@ém qg tht% d)atpe%{ £ ‘&'ﬁl"yan d t he
amount of Qqsaf’ 9-¢ipee feauiniaeda ped whelﬁimtoa%ﬁuectzls tlnedyetnherth ia§aléff¢0eq:9f‘ 2Pmet o

i ncreass tglﬂf&arﬁ@ a&&&f wnaaadmdmsme@haf@eﬂ Qp&hd b mdrdlefRORE REfeattibRMagENt , i NE
to confi rmaa than ase 69051 rte.s%! S increased by 20-60% In yet another
embodi nent P*f O EonfET e & YiEES aé |5rogreSS| on is increased by at |east
50% In one enbodl ment, the amount of | aquininod and the anmount of

gl at i r aner Thitayeatien ajin aivvidesadnethod gbieans aihymarmricat 3isted withyeulfiglaselsrosis

abnor mal i t bgsesaises oxerdallynsome kﬁldBfrﬁbdﬂnM Eg ﬂsansa.@gy éumlmdtdamg ﬁ%e@mhmﬂ

enbodi nent amdue C%Hmjodaa% unp %%l ca}nr §§ Nne |s me takex Kurt zke
Expanded D SAbi 7| ﬂ/ £%51°0S PSR PEDES L &GS Ihn % A%t eoFmseW Jdi'iient , t he
accurmﬂatl@aethsfarpﬁ&cstlvwltre@ntlyéabmmnayents assessed by the tine to confi rmed

di sease progression as neasured by Kurtzke Expanded Disability Status Scal e
(EDSS) scorigs mlvdfhtlarnﬁl'émﬁbwm&liﬁﬂrﬁf treﬁthg atainae pitiehtaddfiatd RS imddre Score of
O L e R S S

| n anot her aempiod Blatrpmer agetpie (ﬁét)|Vélﬁltemh*&mwtsl§lb95ta§@é¢geth6fm®ff§ﬁtw togresat er

prior to ageihihat lsaaerit Odﬂd Qiherleaqué e diskdle en&.t ﬂ%meﬁm%&m% aﬁmlfci r med

di sease_ progr.e ssi on g in rieaeaste of ‘gg ore n_.anot her -
embodi fent S BEh Y ?Jer(ﬂ%’ah"a '?e %eé’sepraﬁd? RSH F'éea%f "5 'PFol elroslsn{:ellatg%{% of the
EDSS scor ercmitmgomeﬂpmwgmmembetes imejhigis rpeatiasiv Ihiehmatyid prghrigis Sdlsmmekolypovdie

Ti med-25 Feih Vb { BRise, o @s@ﬂgtlﬁggerﬁﬁ@ﬂﬂﬁi’kﬂ‘ent impaired mobility is
assessed by the 12-1tem Ml t| p e Sclerosis Wl ki ng Scal e (IVB WS- 12)

sel f- repor]i‘hlqlilrglgr;“ N al rov1de ac at hermerrg:r)lo Elrt c utlca om osn!o%y 'S
assessed by T Re AT IR AOn fnd% @(AIC "PRE Aot her Pét a |rren? P npai r ed

mobi lity i «pnmss&sredn@yt efhlequijingad\gnd 1t lélam@kutelh( @WabTeegamerlbi aastoader

ﬁ/u nbo?l m;} Nt phatniiBedtifa® ContpdHidni &Mpﬂlsﬁmgﬁﬁ SRSHEsE gmﬁratnlzeacle@aeeﬁd ExfateibdiYanyanual
SCl e es

t he of | aqui.ni nod and
the: amount “GPIGK SETFAHAE IBTEPURER PURB S0 RSP FRRFUE o r educe
cognitive fopgdar taveert 2 Humampaicherfflswd odth melaising oguitipld soferdsivpali preveing e s
assessed byinlchf iy QYnafdh@i t Mdalities Test (SDMI) score. 15In one
enbodi nent, general health status is assessed by the EuroQoL (EQSD)
guesti onn Subj ect d.ob ssi on Cinjcia
oy eset on i et % rEs Moy PR 57 it SetrerSHendier PLRCETRARIOT St us | o
measur @6 bglatirimeer p@taltoelnttfegmsradrumaFmtmt@@hecchwnh-le)altlplh sglerpseyr (FSEMBSR Subj ect
Reported Qigghiyadiddfdodmer €. | n another enbodi ment, quality of life is
assessed by SF-36, EQ®D, Subject G obal |npression (SG) or Clinician

G obal | npressi o l.n _anot her- enbodj nent . . t he
pattent " o B Sl R A o o PR PR By
anot her entaddnpeprnt of $iirgwer pestite for GF iBBeafiteyshuzh petisniradtiicd wlumatiply sore

(PSC) is sacm@@ ew,esgenrdnglaenecaﬁm@skemmmme‘ AhbrGH Ghel IuRARRA S5EHe Pitirkde EQBD,
t he pa ue In&act Scal e I\/FI S) score or the French

valid \Elél’ s?°8tﬁ‘§ arSf’d"E H'éter St"f‘bl%gmf’ﬂ’b COMEPATRPEM F- SEP) score. In 25anot her
enbodi ment, synptom severity on work is neasured by the work productivity
and activi T‘i‘%@"qnmi’aﬁ‘sf’N@HFC@MWFCUP@MWWWAWW%qméfg?‘i"b?fd%ﬁm@wdI n an
enbodi Nent andlaReiduni sTREilamer a3€iaté ok GRGn SAGHgU Aumbf pAB aMfied Vi QR iniRGE ,

| aquininod is adm nistered via oral adm nistration. |In another enbodi nent,
| aguininmod is admnistered daily. In another enbodinent, laquininod is
adm ni stered nore often than once daily. In another 30enbodi nent,

| aquininod is adm nistered | ess often than once daily. In one enbodi nent,
t he amount | aqui ninod adm nistered is less than 0.6 ng/day. |n another
enbodi nent, the anount | aquininod adm nistered is 0.1-40.0 nyg/day. In

anot her enbodi nent, the anount | aqui ninod administered is 0.1-2.5 ng/day.
I n anot her enbodi nent, the anount laquininod -14 - admnistered is
0.25-2.0 ng/ day In anot her enbodl ment, the amount | aqui ni nrod adm ni st ered
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adm nistered is 300 ng/ week. In one enbodi nent, adm nistration of
glatiramer acetate is effected daily. In another enbodi ment, adm nistration
of gl atiraoeni3anessate is effected twice a day at hal f tReTArsRQR0486BH

anot her enbodi nent, adm nistration of glatiraner acetate is effected once
every 5 to 9 days. 251 n one enbodi nent;- gl atiranmer acetate is adm nistered
orally. In another enbodinent, glatiraner acetate is adm nistered nasally,
hi anot her enbodi ment, glatiramer acetate is inhaled. |In another

enbodi ment disegteatvhereinrie lkagiaimed and e gHiifamprsacetpte drepgminisisted tsimdtengausiyrirect i on.

I n anot her catthgstitBRly, ol WerdiA I imAGRdkRe iisSarPsliMh S iRtk OMe artditiper i od of
seven days w.th atdleaﬁt.onﬁﬁda bet*een ev§%¥ sub ukgn ous injection. In
anot her enB8d farft SYFHPi18a fEPs ER (AEBMAE Y a ifieR SPLPES TP Bu FiFPEN

30i nt r avensogting mttpkpeleiotin dabdtes mehitus spsurpgiy tgenmatoid trthaitia $dlemmiory bavel  vagi nal
rectal, si ngEAQCELRTs didelt FRLRRAR lupul QRbGRIosRF 1 Ntradernal route. In one
enbodi nent, the patient is’injected subcutaneously with 0.5m of an aqueous
phar maceut i, cal sol ution ich contains in.solution 20 | ati ramer acetate
nd 20, by gen s PvbiP EhoE Rt ol oo e Bprtg 5 60ety ARG une

di fferent #dpmindvet dfglheadadeditse is -15- adnministered for a period of tine
at the start of the periodic admnistration. In another enbodi nent, the

| oadi ng dosi@s infenBéhiiib @rob/ides WBHBILAmnt $MQuinitiod BEtRE aABSE of didliranidPicbiatk

e ot kR0 29 SRR RE) D hEL it B R hubE R L o 1
| aqui niProdorgrdsesntivg ¢linically isolated exhdrome hereiv e trquinimad indheceflatiByyiedcitate pre r
acetate. | nanad-eim @eResy® Bntenphieneadyi Ni stration of glatiranmer acetate
substantially precedes the adm nistration of |aquininod. In one enbodinent,

t he human | . js.receivin | at i ramer..acet at.e thera ior. t

nitiati ng et 8 *?%Véf’fagy?"ﬁqﬁu?'é%? asiidE Ehfifhe A UBRY oBlsalhindd | ot 1 s
recei vi ng §r atiip ptipe acediest dtliclsd withyuftiple selerosiversnrespmingye elinjeay jisglated o ‘
i nitiatingsyh@eud Ré AR AId-BLMRAYy of h rdiAtdh AP RIIAREA! acethidey Jddoditaian pati ent

is recelving.glatiramer acetgte therapy.for.at |east 28 eks prior to
initia?#ngmﬁggﬁ?ﬁFhﬁamTﬁgﬁg'@FmWﬁmg 6@%@?gg%ﬁgﬁfﬁgﬁ??%fHQEHUHag patient is
recei ving gLatiraner acetate therapy for at |east 48 weeks Eripr to

i ni tiati ngTHa@uaAAITBEhet PraYidgs pharmpreyise) cpranosidpmessiprHue: an amgent RUgIPMsAL i ent i s
receiving g:lhta:t«: ifdr ageRicatg € idjet aff@édAan rﬁlmrpleatléﬂoea&tpreﬁaagﬂga&lnﬁic@lz iisferatea g
initiating ui ni.mod, t herapy. . 15In an e i.men t he.met hod .f urt her
conpr | ses AR S Ao Y 5o P aafih b RN gt g, A NeA os)
sal i cyl at etbe phamengeutiest fangpositiangad thejlaguihimesitp tha subiect: hydr oxychl or oqui ne,

sul f asal azi ne, conbi nations of slow acting drugs, corticosteroids,
cytotoxoc drugs, inmmunosuppressive drugs and/or antibodies. In one

enbodi ment, the periodic adm nistration of |aquininmd and gl atiraner
acetate continues for at 20 least 3 days. In another enbodi nent, the
periodi c adm ni stration of |aquininmpd and glatiraner acetate continues for
nore than 30 days. |In another enbodinent, the periodic adm nistration of

| aqui ni nod and gl atiraner acetate continues for nore than 42 days. In

anot her enbodi ment, the periodic adm nistration of |aquininod and

gl atiramer acetate continues for 8 weeks or nore. In another enbodi nent,
the periodic admnistration of |aquininod and gl atiraner acetate continues
for 25 at least 12 weeks. In another enbodinment, the periodic

adm ni stration of laquininod and glatiramer acetate continues for at |east
24 weeks. I n another enbodi nent, the periodic admnistration of |aquininod
and gl atiraner acetate continues for nore than 24 weeks. |In another

enbodi ment, the periodic adm nistration of |aquininmd and glatiraner
acetate continues for 6 nonths or nore. In one enbodi nent, the

adm ni stration of |aquininod and gl atiramer acetate inhibits a synptom of
30 relapsing nultiple sclerosis by at |east 20% |n another enbodi nent, the
adm ni stration of laquininod and glatiramer acetate inhibits a synptom of
relapsing multiple sclerosis by at |east 30% In another enbodi nent, the
adm ni stration of |aquininod and glatiramer acetate inhibits a synptom of
relapsing nultiple sclerosis by at |east 50% In another enbodi nent, the
adm nistration of laquininod and -1 6- glatiranmer acetate inhibits a
synptom of relapsing nultiple sclerosis by at |east 70% |n anot her

enbodi ment, the adm nistration of |aquininod. and glatiraner acetate
inhibits a synptom of relapsing multiple sclerosis by nore than 100% In
anot her enbodi nent, the adm nistration of |aquininod and glatiramer acetate
inhibits a synptomof relapsing nultiple sclerosis by nore than 300% In
anot her 5 enbodinent, the adm nistration of |aquininmd and gl atiraner
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20Thi s invention al so provi des a package conprising a) a first

phar maceuti cal conposition conprising an anmount of |aquininod and a

phar macewoDcaldo6@acept abl e carrier; b) a second phar na®emttise@l/0¢ss8posi ti on
conprising an amount of glatiramer acetate and a pharmaceutically
acceptable carrier; and c) instructiosss for use of the first and second
_pharmaceuti cal conpositions together to treat a human patient afflicted
with relapsing nmultiple sclerosis or presenting a 25clinically isolated
syndr one. EﬁﬂgﬁéL@ﬁﬁd&ﬂﬁéhﬁlmﬂhe first pharmaceutical composition is in the
form of an aerosol or inhal able powder. |In another enbodinment, the first
phar maceut Figale 1conpdgurteilar a igapliical Fep@senadtidh@if the ekperigaredl h@ﬁltsamjomamplat t he
first pharnaceutica CAR an di ment ,
the first pharnaceu?ﬂcal gét%bg?m%gﬁkgga?%bg22§5F} % 7 gtgsgﬁgnﬁg

enbodi ment, the fir¥@xigpegrshihpayesficr @th"‘é’cﬂﬁﬁ’ééts‘taFf‘dﬁ" ihSX'P’HS)t ablet form In
anot her enbodlnent the tablets are coated with a coating which inhibits
oxygen $roﬂmmmﬁtactngeﬂheagmmmmlhmeyemmmnmﬂhemmemhmﬂh@ﬂnuhmtMngbating
conprises a cellul 0ShCrRQLYNBbws fle gﬁtc%%garé to%e ERE HaBRSin @ﬁngﬁ&p%n »@nd
pigment. -1 7- In one empodi nment Ir arnaceutlca conposi tion
further conprises n¥RKFagYnst thﬁd%ﬁ?ﬁeh’éimcé‘ﬁ‘t%ﬂ’ief’r’é‘ﬁfe (or hexPXiPst phar maceut i cal
conposition further conprises an al kalinizing agent. |In another enbodi nent,
the al kal i Bigwiedy agéigtrei3sis megphical represchtaticarnd the expeemiyd iravelstiont Brempler st

pharmaceutical conpesife @Rpf Hol L clﬁQﬁREdréﬁ?th@-ﬁA@t‘ddgﬁg ih O42n ERGHGH R agent.
51 n an_enbodi nent, the first pharmaceutical conposition 1 s stable and free

of an afkalini zi ng ¥gEmEsHst ﬁﬁd"di?%é‘t“ij‘tﬁﬁmﬁéﬂ‘ﬁéis??@e E}EAtaxiPn anot her
enbodi nent, the first pharnmaceutical conposition is free of an al kalinizing
_agent and Figene dpf afigoxiddata geehiceldupesagatpgenmmarizing creriewibgddessgnfromt he first

phar maceuti cal compeginpieen.ii-s;. §tF§§al’ee4Aa§ng§c ﬁt@@lm@cfal dbre 'f&ttﬁegﬁﬁé]l:odenltsrﬁnanm her
enbodi ment, the first pharmaceutical ition further conprlses

| ubricant. |In 10anofiBEo8niBdIeHests) agf“ﬁ% “Ied’@fsl“@%frit‘ uption of the disgasq (§n thﬁe
conposi tion as sol i d-apsr Figwé €5showsthapradehrdinhitéting datithe®AE, rodehte inleddbrgrappnt i s
sodiuntstearyl fumarate or magnesium stearate. In an enbodinent, the first

phar maggut kigale sCOMPPBikisQfa gtaﬁrt.éaﬂep@&ﬁmwnsoeaw@xJethtren reshIR fasnpt,taelsle
enmbodi nent, the f|| esent

e co sition olid |cles In
anot her enbodi ment , ?ngﬁ? ﬁngfgwd&&ﬂ&?&cmﬁggﬁ8§é“ﬁﬁﬁéﬂiﬂﬁﬁ$* e? ar ch,
isomalt, mannitol, sodi@nmhstaricksgisybodat ef obsortiint(@lthe d&lisact 0se spray.
dried, |actose anhydrouse, or a conbination thereof. |In another enbodinent,
the filler is mannitol or | actose nonohydrate. In one enbodi nent, the
package further conprises a desiccant. |In another enbodi nent, the desiccant
is silica gel. In one enbodi nent, the first pharnmaceutica
conposition is stable has a noisture content of no 20nore than 4% In
anot her enbodi nent, laquininod is present in the conmposition as solid
particles. In one enbodi ment, the package is a seal ed packagi ng having a
noi sture permeability of not nore than 15 ng/day per liter. In another
enbodi ment, the seal ed package is a blister pack in which the maxi num
noi sture perneability is no nore than 0.005 ng/day. |In another enbodi nent,

t he seal ed package is a bottle. In another enbodinment, the bottle is closed
with a heat induction liner. In 25 another enbodi nent, the seal ed package
conprises an HDPE bottle. In another enbodi nent, the seal ed package

conpri ses an oxygen absorbing agent. In another enbodi nent, the oxygen
absorbing agent is iron. In one enbodi nent, the anount of |aquininod in the
first conposition is less than 0.6 ng. In another enbodi nent, the anount of
| aqui ninod in the conposition is 0.1-40.0 ng. In another 30 enbodi nent,

t he amount of laquininod in the first conposition is 0.1-2.5 ng. |In another
enbodi nent, the anmount of laquininod in the first conposition is 0.25-2.0
nmg. I n another enbodi nent, the anmount of laquininod in the first
conposition is 0.5-1.2 ng. In another - 18 - enbodi nent, the anount of
laquininod in the first conposition is 0.25 ng. In another enbodi nent, the
amount of laquininmod in the first conposition is 0.3 ng. In another

enbodi nent, the anount of laquininod in the first conpositionis 0.5 ng. In
anot her enbodi nent, the anount of laquininod in the first conposition is
0.6 ng. In another enbodi nent, the anount of laquinimod in the first 5
conposition is 1.0 ng. In another enbodi ment, the amount of |aquininod in
the first conpositionis 1.2 ng. In another enbodi nent, the anount of

| aquininod in the first conposition is 1.5 ng. |In another enbodi nent, the
anount of laquininmod in the first conposition is 2.0 ng. In an enbodi nent,

t he anDunt glatlraner acetate |n the second conp05|t|on is 0.1- 1000 ng. In

T I Y L M o, 4 v .. T Y 1 o "



ng of glatiramer acetate. In another enbodi ment, the second conposition is
a unit dose of 0.5 m aqueous solution conprising 20 ng of glatiraner

acet ate awo280mgessanni tol . In another 25 enbodi nent, tReTASC@N®48684
conposition is a unit dose of 1 m aqueous pharnaceutical solution which
contains in solution 20 ng gl atiraner-sacetate and 40 ng mannitol. In

anot her enbodi nent, the second conposition is a unit dose of 1 m aqueous
phar maceutical sol ution which contains in solution 40 ng gl atiramer

acet at e. | Betailedieserindonof fledavention he second conposition in an
entericallycoated form 3 OThis invention also provides |aquininmod for use
as an add- ois hnheriapprovides b metbadifitreaing @ hunadnt datigyt &flicred ik maltiple adlgosisrort r eat i ng
.a human pa fd t t

o1 imi ool |y rEBad il 3l hale foRly Ry iy Qa1 BTNy oy

i sol ated s§astief@rems hﬂnenetl?rpttneaqeaqetlym%@leaﬁnhthtrwé agtl absutanspusly Bicgtinat e are
adm nij st el’ﬁdpzﬁnbml/lltﬁ 20410 U5k YT ing @RtFaMEAA0AL) MBLtSih Yhe arhblin® vthEWth&? tcfgaheal Yo .
provides a._ t ition risin t of laquinino
and an amolifl g% eEB?Y‘H %r?agtllr’r%gumgggts"e?tthaf‘ WEG"HE%’ aige"tgra éé‘"é' '?tﬁrgey%m}?unan pati ent
afflicted wwth an i mMmune 5 di sease, wherein the | aquininod and the

gl at i r aner Ingeeeaodimgitdhemwing slemsie i rdmsne malvels sdsrgsison Wether swpRSIBEIROUS| Y,
and wher ei fhe fch@singhiip®: sdieSEaS eeldpSin@Rmdtidguliplenderdiisease, an arthritic
condition, a denyelinating disease, an inflammatory disease, multiple

scl erosis, 1@l aRSaR@nT G LhinDS |£EHlnHoB|afr‘d BC LRAAR Seert ARE RS, Hel & US,

psoriasis, rheumatoid arthritis nfl ammat ory bowel di sease, ohn's

di seasé’ o?ff"’%‘%t“erﬁi’”ée ? Hﬂ@?"e?fﬁuh@l’?éflﬂgﬁs’“ ‘hf@‘l*ﬁ?"spai‘??t/é‘ht@@ﬁ embedineb ovi des a
phar nraceut th€ &lmpeaip @ $ARlin@hit@@Nltips salgrogddisads uatvmfreldpmme,mccmdlaambfan anount
of glatira I ition is
'n The. f or AP Sehy felsphel dr RERAD difldhe ol BERGRU bGR e RIAR O e
phar maceut foeegnfiignsdpogisionsr iige osonfimdidtcdopragressian- anot her enbodi nent, t he
pharmaceutical conposition is in solid form In another enbodi nent, the 15
phar maceut incat erﬁmmn@ﬁti the ecunglation o plysical disabiditynis adsessed b tHeaimeaorbmdimree nt t he
phar mageut Gale fORRAGIA hidfkulcs bl ttut%g ehandeB ol B s%&?tsbﬁé e2a8pdhamgt, t he

tabl ets are coa coat rom contacting the
core. In aﬁ@t“?fé’fﬂb%q%‘é‘alﬂt‘?@ﬁ‘tem }taﬁé“ ED% s OEQJ?rﬁ‘r‘qréfe%dméf"%E’é‘I‘q"d’If Be{RmpG| yner, a
det acki f i e, andth@! @SdiREIANE Qhtienfd 44l BIDSSNEcorel oF Ems enhodl duBiistration eof

har maceut | cal. osition f yrt her, ca | 58S o] r.. 20
gnbodl nent| AaPHE é)tq?gr??ﬁ%eu |ca1ment s, gq{)l olr?ta%furt er Sccgrﬁp(r’f?ggg étlho(? 0
al kal i ni zi mymaglemn of IINUGWOénPﬂ)mthFEnmbodme BE Ratlentrfiag jam D&Y esete d4fS-Srggl uni ne.
I n anogher reﬁaoglon&@tadmﬁheatnhaafnﬁ@mddcat ARORP OibbdiAbhtf bonkiQE LQERri ses an
oxi dati on redum n nbodi nent

a a eu
conposi t i of°FESPY gé g?mtdhc“gfel&(q] %ﬂgt; FFgre g &t enagter %{?ﬁl’%%"ﬂa‘ﬁ‘ gh'e‘{(,ésﬁﬁs& ng
agent. | n pmgtsien ise b pdintiemease dfithe EPRSisacmceut i cal conposition is free of an
al kal i ni zi ng 25agent and free of an oxidation reducing agent. In an

enbodi ment j, Jnhemwaafeﬁta@rﬁatoi daadime@amﬁiptdgwasldnsls sicRRE€ b 100%E & @bther
di si nt egrant anot her e har maceu |c

gmposi tion further
Compr 1 sos SriodPre ARE | soRBRES HERGiRERE Ao RGBH Chnto-Fe B ckbh® " 1 he
conposkfi ormtadimew] itighe par toniiimed . disegse smegrdsson ésnivondisad by | 20:49€0. Ilabnnptbqnt is

sodi um st eéﬁ%hlmﬁaﬁtm@'&cﬁc&xhnﬁ@%ﬁ% W3Rk Al @hﬁ‘crea?é@'ti} moﬁmgét%&her the
phar maceut i cal ositi gn further cosg‘ﬁ]rl ses a | I'e I n anot her

enbodi nent embt°ﬁ‘8‘e'f‘1 mede eqn m}ffjg’é"élf‘f'tpr‘?gffs S‘EﬂFﬁS‘&Sjsltytat '8‘ﬁt %% solid particles. In
anot her enbodi nent, the filler is |actose, |actose nonohydrate, starch,

i somal t, nnnm¢v@mgm@@dWmm#@wéﬂ@wm@mye@mate, sorbitol, - 2 0- |actose spray
dried, |actose anhydrouse, or a conbination thereof. |In another enbodinent,
the fill erin snemambddingnt, Othe |patdno e lmmhgudfmamsw Nwign @. Seilrxd dannBqueust he
anmount . of ot her
crboc et APPSR ol ERIRIM hh b (BT AR ot T AT 2

anot her enﬁbﬂ@h@thm”%wWhéwamﬁﬂhﬂSGW”¢QGHFWWWQH>’W“HH@ BbAp &S IR |s
0.1-2.5 ng. In another enbodi nent, the anmount of |aquininod in the
conposition is 0.25-2.0 ng. In another enbodi ment, the anount of | aquini nod
in the conposition is 0.5-1.2 ng. |In another enbodi nent, the anount of

| aqui ninod in the conposition is 0.25 ng. In another enbodi nent, the anount
of laquininmod in the conposition is 0.3 ng. In another enbodi ment, the
anount of laquininmod in the conpositionis 0.5 ng. In another 10

enbodi nent, the anobunt of laquininod in the conpositionis 0.6 ng. In

anot her enbodi nent, the anount of |aquininod in the conposition is 1.0 ng.

I n anot her enbodi nent, the anmpbunt of |aquininmod in the conmposition is 1.2
ny. In another enbodlnent t he anDunt of IaqU|n|nDd |n the conp05|t|on |s

a = L, _,J__.,;__,_‘. o "



-2 1- This invention further provides use of an anount of [aquininmod and an
anount of glatiramer acetate in the preparation of a conbination for
treating wohomsenegsati ent afflicted with multiple sclero®Cs/useopnesent i ng a
clinically isolated syndrone wherein the | aquininod and the glatiraner
acetate are adm ni stered sinultaneoushy-or contenporaneously. 5Di scl osed
also is a nethod of treating a human patient afflicted with nmultiple
sclerosis or presenting a clinically isolated syndrome conprising orally
admi ni st er Phgnacentiedh eolyiign wbish containgiin spluders20mafglapiragepjackialg @hdOmgdnangired]

subcut aneoysdny erhydjigehtl tﬂgaﬂdﬂﬁoaﬁlﬁtﬁrﬁﬂgraéMadexﬂmQ@iehlés%ﬁﬁm@f 20ng gl atiramer
acetate, wherein the anpbunts en taken together is nore effective to treat

t he human ent dm ni st er scl osed
also is a ﬁl@hgr%od%gtﬁpg Sfpame?gclg'tat@% admmltst?rgﬁ lflggm}u]g(iul: ¥ o ano!hfr emboqluPPItjl e
scl erosi s B ghtifgaer aspipte fy M%‘?T?ﬁgwﬁw@h?w‘b alh |apothes smhedimient ythl glatiremesuggest i ve

of rmul tipl @ceﬁ@l.%mm&e@@mrﬂuﬁésrbgm&ﬁﬁIIQCAh&na:lr |eMb<§lﬂﬁ9nf"tl§:t @mrmrta&tatteh@ hunman

patient an nt, o ui ni n_.ano atiraner acet
Pherein ¢ natiii  indd AR raieeARe AT o pBhafy Beit by TPEAE  he
human pati &times draask. \Aherwt*ea@iboaglemtm Satgahrer pieBtedy @ehimdtaeel -3 limes@rveeek.

enbodi nent y, ££ﬁep%Uo@x%nth§§ g@ﬁflpﬁ{el’ %&%?edlsaadﬂnﬁgl'e@ 1% 'tlme§§|da 1[5 zﬁBtBé'i"Ck
suggestive of nul tégl e sclerosis and had at | east one )(e5| on suggestive

of multi pl E"¥EMepto §'at"f*fnefamwé.ad%5fa‘? héﬂfﬂeswé RBRIPA" eBPodimglMti nod and
t he ampoant glatirarg)slrateltateamﬂma(s&teateeerymﬁér dap Kieryet amgteérrbafbodxsemhegletirﬁmtl ve to
del ayi ng t@c%tafé‘?ﬁ\éﬁfn?sleﬁe’& aki cI inically definite multiple sclerosis in the
pati ent than when eac is adm ni stered alone. This i nventl on al so
provi des phar maceuyt i cal OSI tiaon conprisin n anmpunt _Jlaquininmod 2 0
for use in "t‘%“‘é%{PtPH’Q“’%f ‘QE:B‘]“B firatigneqf '%T‘é‘ﬂ‘°%“§ﬁa“%ﬂﬁtﬁ“ﬁf‘i§s dgp "Bét{a onggt

pr esent i ngglatirgher ade@@l Inyanptsa lcab@linepy ticradmmisagioanf gletttanmin atehrer salpyantallyi n

conbi nat i OE'reé’é’hésl?he%r%istrrﬁUi’FBfl ﬁ e by periodically admnistering the

phar maceuti cal conposition e glati rarrer acetate to the subj ect. This
i nventlg % 2@ lgr ov des har ITB.CEUtI cal rr%osi ti@n co r| si ng. an anount
of gl ati af ’E"é opu é’atﬂef‘b‘éf?"ﬁ‘ém%gﬁ QP PR R {fxﬂ"ﬂ 8l tipl e
scl erosi s bauipmeds thatapyndn anodier emtdiniest, ths(hbradnemiltl%ssymdmfglmnacadtd on

t herapy or thlergbyctgmllélﬁtzh%e%‘ptnbr %%Mmﬁg BEL%upyd tH&gﬂyoﬁll aﬁﬁhéﬂém@cﬁlmeﬂ{ sf.ering the
phar maceut | cal osition and the laquininod to the subject.. For the

f or egoi ng E‘i’ﬂ%dﬂa‘ﬁ’é ts rece&é{@hg@%ﬂla??é’fﬁ thrpny clob @byt B Merks Brier Rolhitiaties| at ed as
bei ng appl lagabhe maa;@anharmfhext émbooiimast| thel ihsiednOmecht ésniea@tlingegMttitamet sre@ddi t i on,

t he el n i on
embodi font £ edr pa i ef “EAE AL A0 '%f%“aﬂ“e%?iqﬁé’aﬁ%k PRI
2- d atirapsen Ré@!“atsefe@"mgl %lﬁﬁ‘?élef aviteatherany; for ahou’s 28 peekp sipr footEiatinghe
process f Omhgqdifi@odertdyatd stothed éodiadent, mbaumepatlheﬁsaeéenvﬁr@rglatifaaai meﬂatte of
farl ous SR BN wA0 LIE 681 SRS A0SRES AIRASUIERREE |,
1998/ 30227thfWD P@l%OGOﬁ@mwatme%@@tem‘ﬁw fOV@OBOGMM@SZ’W, tOV@tIQt@@G/ 029393,
WO 20065 Ozﬁé]lﬂ-r;hodvﬁrgp?/oﬁl Qﬁ&@oémbomeaomélhmlﬁﬂem %De?eﬂ@é/ glal&@x@ZaceM\@

2009/ 070293é 2011/ 022063,. WO 2012/1 10& WO 2003 04873? and WO

2011/ 00827453 1% 2 st Rrvee iR PR 2 BifRg 198tiBImOd HerRyn PRGBS PO S and
2008- 02752Bmanpatict). B. redeavingnglatiNosr a@1a@08¢ratly Sfom nlebut/ 55 5€¢ks Grior @abitiatag whi ch i s
hereby i ncorporatgd,py reference in its entireties into this application.
10Laqui ni mod Laqui ni Phod i xt ur es, conpositions, and the process for the
manuf acture ther escr 077,851, U. S
parent. no. Bgnbamt. fedshBlned i dtingidggherpning W Shigel Sipodisit 4175 157
U S. Appl i batiined Pabhinisiered @migho.In 21 GebodBS0 A laghirBnodAp With derdi renfbdo| | cat i on
No. 2012- 0Q4ddideht, tN&huidimad isABRIniseRl WRkbufibd | cation No. 2012-0010239, each
of which is hereby 15i ncorporated by reference inits entireties into this
application. Use of laquininod for treatnent of various conditions, and the
correspondi ng dosages and regi nens, are described in U S. Patent No.
6,077,851 (multiple sclerosis, insulin-dependent diabetes nellitus,

system ¢ | upus erythematosus, rheumatoid arthritis, inflamuatory bowel

di sease, psoriasis, inflammatory respiratory disorder, atherosclerosis,
stroke, and Al zhem er's 20 disease), U S. Application Publication No.

2011- 0027219 (Crohn's disease), U S. Application Publication No.

2010- 0322900 (Rel apsing-remtting multiple sclerosis), U S. Application

Publ i cati on No. 2011-0034508 (brain-derived neurotrophic factor

(BDNF) -rel at ed di seases), U S. Application Publication No. 2011-0218179
(active lupus nephritis), U S Application Publication No. 2011-0218203

(r heumat oi d art hr| t| s) U. S. Application Publication No. 2011-0217295

- ~ -



10Tabl ets may contain suitable binders, lubricants, disintegrating agents
(disintegrants), coloring agents, flavoring agents, flowinducing agents,
and nel t iwQ 2agensa4 For i nstance, for oral adm nistrati enTius2aib4séssage
unit formof a tablet or capsule, the active drug conponent can be conbi ned
with an oral, non-toxic, pharmaceuticahly acceptable, inert carrier such as
| act ose, gel atin, agar, starch, sucrose, glucose, nethyl cellul ose,

di cal ci um osphat e, calciumsulfate, 15 mannitol, sorbitol,

m crocryst &19n¢ prebogiaienty heslatirametiacetiteis pdriinisters ih tha lominigi In ehther cmbedimel® thst ar ch,

gel atin, nahhthidr a&i@ad RImTikeeredAbnigh. UE &R BmBYdinkRaL Ae kl@&%’e’? Soetafe Q¥ AmPHistrah,
natural and. S. acaci a, iﬂeg , ar sodi um al gi nat e,
ane ‘@‘Fr ‘6

povi done, '? %’8@(%?&??’3@1"&? E%ga[at’&’leg/aéftﬁtflis i °"\X%B‘ées and the |ike.
Lubri cants used in these dosage fornms include sodium ol eate, sodium
Stearate, YoUF mPIsETERDaedaquisimeid inadminitendsimubiengpusbn vat| thr glaticames testatei 0 aci d,

?gdl um st eadophbr Jnﬂbﬂaixh&ﬁ €he lananJdaJ éamﬁimireﬁ Ia&ltelnipKr@neo@ysthttﬁegglaﬁléaglreﬁacetate
i sint eqgr

nt s thout limtati ul ose,
Sgar . bent Drader RS g e bps s o r BBl il So iy b
gl ycol at e alndartdn@celaick B, anSjre cinbedgnep sdqaisimod istddinisect ithin dshour before or

phar maceut Lf@e?-'thleélaﬁﬁﬁgrpatcagé Gn GRHE] EFRdiRR EXGhRIREE S a&mrste,@a%m %lﬂ&ﬁd to
formul ate oral dosage fornms of the present |Invention are descri .

in US PaP®NE °r2‘§?{k9‘e giatigmey asqipte. o FIEROAISRY tBHIAquinApes iy Qf‘ﬁ‘f"i‘SEfFFdPGB’f‘Pcatl on
Nos. WDo2006&u 6cfer8 8afteN B 2RMahd 4deBie3 In dbiber 20008inleAD 2 aquimiaioe issddmindekedi ques
and conpos I r r ntion
are descri gg}HPQ§ h be K‘{%\%fﬂ%?‘g‘? ﬁegﬁgc%tse ﬁ’l\)% Jé‘?’n hglr?lﬁrgctgeu {Mcms"lngacl:ﬁapters 9
and 10 (Baﬁk‘e'?'S‘%’&dRH‘éd‘éé h°‘E6?f?r6?fsaﬂer1‘919)"amfl‘ﬁ%i’|‘aﬁ?aceut| cal Dosage For ns:
Tabl ets (Lieberman et al., 1981); Ansel, 30 Introduction to Pharnaceuti cal
Dosage For imson2 prelbokatiett] e meth&i/Gnter mgadmﬁnmﬂnaxfrrmemtdalcmh infenemogs, 17th
(Mack | i & , 5 n
Phar mmoeut | el S bk ool ARk B I HompdRNE M Blopegung.
Advance$ i MIBREFRGc sapbipationsse plonslew-asise  Prugs Dasdrtigostsatidrer FHPF“'CI' r é08% Jones,
Janmes MG minuwosupi&sive db@Q and/or Atibediess Pol yneri c Coati ngs for Pharmaceuti cal
Dosage Forms (Drugs and the Pharmaceutical Sciences, Series 36 (Janes

35M@G ni t Yin 'cgdembocilnggg)the Feh@&ﬁ?&r%l&#a&&' of l?aaﬁltuln&'il Lﬁ%t gq’atxga{eF 4cEthee 'COHTH&E %)eUt ic
Applications: - the Pharnaceutical Sciences, Vol 61 (Al ain

Rol | and, EB?F ”T@é‘g‘ja-‘/s If?r*l&‘@tht‘iél“??}’é?i?‘ {hs peridic edmipistgtion of daayipimpd aFF&EE'ra'(‘EI lis
Hor wood Boaksteicontiblve fddimoleabyingialdaySCin getae@@her Saddigni, the Pérbidadaibiktatiod of
Technolggy Wlson, Eds).; Mdern

Phar ma%gut zagu]mmgéuanbs_@gtﬁy T %etagﬁ%%n%(%g%? gg’}ﬁ{ 0é(g:%orences VoI 40 (Gl bert S
Banker, Chr| storBher T. Rhod es, ?f) These 5references intheir entireties
are her eby ™ #& SPpEIEN e the BYmipistFatiprofdeuiniod apd glatiramshpoetats inhibits a pmplomed s a
met hod f or retapgrat mnigpla selerbyiseby aafldabti 200€ dn viinbther r @hbagisieng theUddininistratios cdfer osi s
using |l aqu r j caci ous
reatnent  FRLTIG M bk bicol Thfi G Gl S AL 0 (P R bl

mul tiple st ae?tbegﬁeb%*awnb%ﬁdrwﬁ'éw |laguigifnge angredagiramer acesatey inhibigy eymeaeent No.
6,077, 851. oﬂ—l@m\t@rmulﬁﬂmesdlmeruyoaweahm SMlélﬁlﬁHeSIeﬂgdd}indchUliHjadrﬁflﬂitraﬁicheof
;ggggﬂ Dt e b Bl DhaT bl B AR BRI St S0kl PP Rleh ST Y
each agent Inareshrs emisinegt, ﬁe@a@rslé'épaﬁ@r‘E’ll%ﬁlumla!qélaﬂsirﬂlaégglers@%{%teah'blﬁsweﬂb'mp@e each

(r)]f the fol bowkRge hRINER satradld byhﬂM@ mta.heoo@leﬁﬂ mothbpanb%@itnefft%& Eunhﬂknamn &5As used
erei n, f’:l

nod aci rmaceut.i cal accept abl e
salt ther eoﬁ"“"ﬁs‘f’%‘g@&t'rﬁ"e‘? ceﬁate 'é‘hg"tsaansﬁﬂﬁtf’m o a“’iﬂg’g‘ﬁ HRS ¢ %?&‘ﬂg f"ﬁ%dhaﬁs
measur @@l i #0pa Inlyeganethw embddaneyt, the adrhigistratién| of tppeimmodénd|ghtiaineriapatetk ialobid apr esent

I N a prepagablorive relafSRnpRScIGbsislb) ol a0yt he preparation. A "dose of 0.6
ng | aqui ni mod" neans the ampunt of laquininod acid in a preparation is 0.6

rsrg.i ¢ regagd{na emLoaf;]r{;I rem](}%)%m Qiéf: %mrr:c_)'%gtg q%ﬁ‘{nﬁﬁ;{ol Or?wn F?Pen e%lonte ang tfxel ?I]’tl({l}e fOI’ mof a
necessary &'@}"‘ﬂ‘i*eevﬂic%lee avhgp dekepfalqe gs rpffedtisg) il rtnem)%ie viemag been'grleaﬂnethert han 0.6
ny (e.g., 0.64 no) due to the presence of the additional salt ion. As used
herein, "about"” in the context of a nunerical value or range neans 10% of
the nunerical value or range recited or clainmed. As used herein, a
conposition that is "free" of a chemical entity nmeans that the conposition
25 contains, if at all, an anmount of the chemi cal entity which cannot be
avoi ded al t hough the chem cal entity is not part of the fornulation and was
not affirmatively added during any part of the manufacturing process. For
exanpl e, a conposition which is "free" of an alkalizing agent neans that
the al kaI | 2| ng agent, i f present at aII |s am norlty conponent of the

o " -~ . o "



group of quercetin, norin, naringenin and hesperetin, taxifolin, afzelin,
quercitrin, nyricitrin, 15 genistein, apigenin and biochanin A, flavone,

fl avopi riwol2p13aedstavonoi ds such as the soy isofl avonoi #CTSRe1210¢8684
catechins such as the tea catechin epigallocatechin gallate, flavonol,

epi cat echin, hesperetin, chrysin, diaggin, hesperidin, luteolin, and rutin.
As used herein, "reduction agent" refers to a conpound selected fromthe
group consisting of thiol- containing conmpound, thioglycerol,

mer capt oet frairedimentt dithgdheaowhnt of laquirdinel wheotakengrjoge, dieramourtt bf gigirarsosretate 20

di t hi ot hr ek @l alcPRibho, oflbdchis@h RirdudTBIned BRI ARt CHENE) to treat the human
2,6-di-tert-butyl-4-nethyl phenol (BHT), sodiumdithionite, sodium

bi sul phi t eP® ‘F’Br mam di ne sodi um net abi sul phite, and anmoni um bi sul phite." As
used herein, "chelating agent” refers to a.conpound selected fromthe group
consi sti nngdf inpraiadncilsp Ipeerrideses, methofd efireating a hhinad patiineaffligledivithingltele iséematse (DDC) ,
2,3,2' -tet BWnﬂﬁgiglnéal@ 1§0ia?eti)syndrog15 c&ﬁf?i@ﬂ?ﬁegb&]@ally admmlsten to the patient an

N, N, N, N-tetrals g% enelamne(trf

1, 10- phenaﬂ?%’? ("%I’—f}’ a‘E é'f‘?‘%i’ P P‘B%é“f)é?f‘faéﬁ'nwﬁ%remt 5 BN SHEt BEPaani ne
and tri s( ngmbn«y@ttrvy ko) trepthinestpmamgati¢nt. GicbAe embadlinten©the amavet, of GRSHiMoEIDTA,

def er oxai nlh@?m(ﬁm((PF Q}lrag@r '}cggt Wﬁ%\l@?ﬁﬁgétlﬁ& R%o@e ecﬁ%!:tke (oatjre§tqul{h91 él?ns.nt
desferrioxani | ne esferal from Novartis preV| ously
Ci ba- G egy" ‘&ﬁﬁle"é‘b?ﬁe'&’%"iﬂ’ﬁ‘lnﬁterege‘% used herein, a pharnaceuti cal
conposition is "stable" when the conposition preserves the physical

st abi | L@ y/ Innegmbotiyneatntbld wnltigh eterasiallis relbmaing muttipleiseieresy: Inteylotbér emhedimant,i ve

phar maceut h@%ﬁapix%lﬁl%l@é@ferogyfs ldising-RinfeHR mutiple thebaore, "stable
pharmaceutical conposition” is characterized by its level of - 2 6-

degradatio roduct t excee, 5% at ,40C/ 759 ths or 3% at
5501 7506 RLPSHE BPL i e SO 6 sk ok arnr SO S e "DH B Lseq
herei n, " ctoadienateifentive tegeduse arympsesfihutiple solerosie mgthnbumah atients ] anpthérher apy

ei ther by éhmh&ﬁnfﬁ@s'ﬁnp%m %Wmﬂ%ﬁx@ﬂ@%lp@@eﬂa&éHlEe%Le' a‘anrltysleaﬁ'etﬁpeous
administration refers mnlstr%glono an adm xture ether a true

m xtur &> a*&UNRLp Pf(ﬁ%‘ys‘%hd‘ffﬁﬂfys ITEHeNSY ObieRBYES SR dmec8 iBHEES B¥§°of t he

| aqui ni modpragrebsibh ede@ased fimt ho Sof@se], relape, Erequiicn atfi dinicatsadodationebraidni xt ur e
or_separ al &GN AIRRTS bichRubAIHLRY, FRMA A chdifiofRn kAl aph Kis GRTRE N ] Ut
prior to adm nistration. rrpora éous a nlstratloanfters t he
separ at e atAMIed t reaTIsEHEM o‘f‘S"PlhéJ“F‘é?Quf%‘B‘l‘?de%ﬁﬁrad tRRIlA Czi‘e’“"t“ﬁemﬁ’a‘ﬁée“fl nme, or
at tines subifctien 6mtahryvomnes@n6rﬁ.gmtehwserbémaﬁ wﬁolSBﬂ&ﬂgTEhislﬁgrarﬁtdetéh&rynohe| ative

tot he2 a‘oaﬁltgler},{el' Cfam sta(?ust fhﬁctl%l‘;c?h&a a(ﬂlglll l'ld/OI'tS to%b‘segelrl (1?1 W0§k Obs er Ved AS

used herei “fEans an asse age of reagents
for use in thera , V\/nerel n the subj ect recel Vi ntg t he therap)(1 begi ns a
first tr ea{“rf’éﬁf’m‘?%@]eﬁteﬁe arowhef lauinignd and Bagasse pﬁl‘i“fﬁme't HeRE Y

ey a second
treat nent toggficre Bffofivedndecioase brOflebideduftion @Nrain eagﬁﬂlﬁanbtheralﬂbhdmmﬂbrhlﬁ t he
first treatygpnt he reagents used in the
t her apy ar%a st é?@%gdrwtpﬁggég%%@%Ch%éelg%fv%karrpl e, addi ng | aqui ni nod
t her apy to a patjient alread recelv GA therapy. As used herein, -
"effectivel %RE&'H""FEF& e ﬁ'@°‘§/’b° g ri‘PdB‘Fa'F‘&‘ﬁ‘hwﬁ‘*}?bad‘eb‘if&PtS?”%‘dl g amer
acet at es ( Gojetlreefs effs:chOtotulmeeaquanet to teynfinrhed digase progesbioantl/ abothg lembodiraemer acet at e
(GA) that j5, t%%%lgirﬁéoeﬁgeaste%m%}egs 1§imgr§a§écf b‘g/%tst)%r I%I%P;Lmbtﬁer eﬁaﬁ&ﬂﬂé@ nYMet hout
undue adverse si fects (‘such t OXI /, Irritation, or allergic
response) @dﬂﬂfé‘ﬁ%dﬂséisépr\ﬂﬁ’ﬁ%w&'sr'@é%%ﬁ@b?téeafbé efit/risk rati o when used in
the manner of 20this invention. "Adm nistering to the subject” or

“adm ni st emiang emidintvet, hhameum) offaduingmid“andriha awounhef giitivamagacethte wiitrslensi ng of ,

or applicafb@f Qf rIBAL & BRRase FohtRalitity ot{sé‘rO&%dlh%oTeOBr%nW fRbbRALl ignt. to
relieve, cure, or reduce the synptons associated wth a condition, e.qg.,

pat hol 6?,” cHPthErFAPdime, the aFF‘é“a”ﬁ“ﬁ‘b"f %'P%S“iils@ﬁ‘bﬁé(r'él"ﬁasérﬁ%hﬁél%é?l’aéded
i nduci ng | hisablditt SEMs Scaqg (RIISS) Gvre. Aii asdtias iembafmeat, dheS Gasmulatigid of)lph)dicﬂor der,
e.g., RVB ;0hiles sds‘s@;séagby &unmeeéSdoﬁkqmed T 1;,4,%% iof GAMELNE b RGYEr ity of,

ellmnatlng or “substantital |y el rmnati ng Irorating tom of the
di sease or Dtprlen Begoilit Speaicpln POSFEscapin P'é’él‘elt @’bﬁQF‘F’éﬁ’P%paﬁ?"éE@rﬁP%SCI S can
mean del aying the onset of clinically definite multiple sclerosis (CDVS),
del ayi ng the progression to CDMS, reducing the risk of conversion to CDVS5,
or reducing the frequency of relapse in a patient who experienced a first
clinical episode 30consistent with multiple sclerosis and who has a high

ri sk of developing COVM5. -27- A "synptoni associated with RMS includes any
clinical or |aboratory nmanifestation associated with RVM5 and is not limted
to what the subject can feel or observe. As used herein, "a subject

affI | ct ed WI 1 h reI ap5| ng rrul t| pI e scl er 05| s ~means a subj ect who has been



3 0 inconplete enptying and incontinence), bowel problens (including
constipation and | oss of bowel control), inpotence, dimnished sexual
arousal , wozsiygfieesensati on, sensitivity to heat, | oss ofPCThisee12tvesers menory,
| oss of concentration, or |oss of judgnment or reasoning, and 2) at |east
one -28- |esion suggestive of MS. Inig-specific exanple, CI'S diagnosis
woul d be based on a single clinical attack and at | east 2 |esions
suggestive of MS neasuring 6 mmor nore in dianeter. "Rel apse Rate" is

t he nunber scgfe of G135 rieet adeinispatien oplaguinimpd: In angiber emhpdiment. itheerdtinghadpge r at e
is the rreaeoysﬂcue o@fi. sMh@r.eutma&mn@zfrane.oaff1hcfumﬁ@l>dr ﬁlaaaﬁeesm&ﬁmeﬁctlne pamte nt

mul tipli ed y and nunber t hat is on the
ot udy i ug AR DS B Dr S PI YoRe A0S ERa ety e B R g oyt om
that is fregdert|dscasspdgréssion ¢l aak pairtymcregse afi the FIDSA deordd iz anngjertembodioendi t | on  of

peopl e wi t@onﬁme%'dﬂéaﬁ’c ﬁ&ére%&ﬁk?esmﬁt iRRA% 8 haB9&SschE oM 0. 0 representing a
nor mal neurol ogi cal examto . representl ng death due to Ms. The score is

based upon, neur 0 ical tes exa t| on tjona tens (FS),
ohich are Mo spbSShGE earS BRI srroh b e B R G oo 1y
functi ons. erﬂlwélrrfeMncmnaquamotelyxnsemsm by theyRdremdBhltiplaSiclerosiy Watkinga$dale,

Cer ebel | ar (l\ﬁmﬁ)rlﬂ'saarteb(ﬁ]lrh)aesn@ﬁlﬁ}enlngﬁcﬂm &ﬁ)@ﬁﬁ% ik e@ﬁq@dllktﬁb aQE&ed b§§1@sor y

(touch and pain), Bowel and bl adder functions, Visual ntal, and O her

(i ncl udes éﬁ‘)‘?‘”ﬁ?ﬁé‘}de’h@md’l ‘B‘Qﬁh?féf“b?quﬁ"df H@‘?"’d’d@"btlw ‘Iﬁ/SﬁsesE‘RLW t‘*flsé’ieMH‘Fte 1983)

A " confibr medikgsMay ees iloamdtherfembddbifnt, dfipaireimndbilinie sselied bpsie Lpvo Gressiyon”  as
nmeasured b lﬁgﬁ? [ ned as a 1 point increase from baseline
EDSS sust al)(/[ne os%égft&? LZEQJISI\'?T)%%%DM hs. I n addi t| on, confirmation of

progressi on cannot, be nmade durj ng. a rel apse. Advirse event" or "AE" neans
any unt owat'dfrSdPEEI 8 drPEheleqUupImed Nt HE ampunt P &iftiriibjeRe YR st ered a
medi ci nal peoitusteffand twiidoda copiise inphimnaw & aotbawmbddimapl,@gnitvaShpapmeatt h t he ‘
treatment. 1SA§1e§Q\4§qr%%éﬁy(gBﬁgitﬁr\gt{aal?tgﬁfegg(@ﬁﬁﬁ &,@Ny unfavorabl e and unintended

sign including an nor oratory’ finding, syrrptom or di seases

tenporally assoc ed wt use of an o] medi ci nal product,
whet he b R “hRbTorn et b 355 & wheet B Secr e SRR B BIRAr b oduct
" Gd- enhancBuigeel @lobad rtipreseibre (SG1X @ Glipian GdpbelHapressos WF Chdngo@@Ch eakitiown of t he

bl ood- br ai anm“emerunctml GQtu?-QQﬁcﬁgurédrbyctQ@Edinaﬁ’ts S%Bn’tlﬂbrﬁlsGéﬂ%lnﬁeaGﬁ&Q@y' ni-um
contrast agents, Gandolini um enhancenent 25 provides information as to the

age of a | EXi8hSubigst lksporied Questipiagg Sé%‘Fdﬁ%‘w{h%ﬁ“@&q“PV“ GGy of S I AYSeSEFYsi x week
peri od of b;eSF 66) HO@DTaibjeonGlobdVigpressio &8GIpor dlinéviva f@Gobal Mepgssign’ ofThanidelll " i S
based gp t ke, AR Et %%ﬁ][)ocdﬂnelnphggﬁ%kt Ak 3%%@58%% ?n'eﬂ%l.uﬁﬁmrggg{'eod\/ls%pgm cal
exchange) et ween tons and macrombl ecu rot ons

appl yi ng ahnpefved. #reeetheaﬁ!e@dmm e P%“é‘ﬁlﬁéﬁé?l’*}?ﬂf‘%@W%"@h@mﬂﬂwﬁorﬁmﬁol ecul ar
protons, thersaduration of these protons is then transferred to the bulk
wat er protons. The result is a decrease in signal (the net nagnetization of

visible pr tho%éndo§ n{eﬁdﬁl&g%g)s,assgﬁm%e%sﬁnthé &%ed?’%%dk‘é@'?at gﬁe INEacP%a}éﬁ‘e”

ti ssue macronol ecul es and %neu zati on Transfer
refers to WES} faR<f dr Féﬁrncfr W@I"@ﬁlﬂf‘sn%fltherrﬁ"@‘ﬁ‘é"tlim?é‘f gle (EMIB-SEP) seprgnint he
hydr oges nuwihed entHodiviaitesyniptoai seha@ine of @itk ischashretiDbyl Ma vask pleuddyidr agen nucl ei
of wat er tpcﬁgltlqug%mentt(ﬂne @%a]g?%g?aﬁgfuestlogn%gom With M, the presence or
absence of “macromol ecu f}% anes or brain ti ssue) can be seen.
(I\/Ehta 1996; Grossnan 1994% "Magnet i zati on Resonance Spectraoscopy" or
"MRS" is a“‘s?f’e‘é‘]“é’F‘i”f%‘d"aﬂ‘éE‘Wﬂ GuBadB foum Inyinether gnbogigRs jguinimabKance
i magi ng ( MRIn)inistddSid @atudeilistrdiomds sother dntbedihany @dgsinidfod ¢hi ddiiisertl dagt mbol i t es
In body tigsyEs. ?_olaf?neh@mﬁ:;b?mti BT AAHGERRd AnctD SHe Y Ofnck %%%ﬂatﬁczgnﬁmérhat
correspond to diTterent ecul ar arrangenents of the I sot'ope bel ng
"exci t 84" . enhefigeny; lagyinimpdds adminisiered lepspfign ¢ g‘tj'r?&@é‘a‘b'ertal n metabolic disorders,
especi aIIy those affecting the brain, (Rosen, 2007) as well as to provide
i nformati ol gn emhmnnenneheabmuhtsmuu(uﬁmil digninisteAd (Y Yess Mvés 09 sregldapenednnthérnobi |1t y"

refers to aﬁ%dﬁmtl mwnoruallﬁqwnmdfaaamweb%a @gq 9B iR Imeed,emg@al&.em sk ength of
| eg nuscl es, g function and the abi| to nove wth or wthout

assi st anceam%‘d?qulnt"if’d e%mmsee%w Gét“%‘%?‘ Bpfher gnbagispeat B aaudpyinimodsy g
including but not limted to Anbul ation Index, Tine 25 foot walk,

Six-Mnute WVl k (6MA, Lower Extremty Manual Muiscl e Test (LEM\/IT) and EDSS.
Mobility can al so be reported by the subject, for exanple by
‘questionnaires, including but not 15limted to 12-Item Miltiple Sclerosis
Wal ki ng Scale (MSWS-12). Inpaired Mobility refers to any inpairnent,
difficulty or disability relating to nobility. "TI-weighted MR inmge"
refers to an MRimage that enphasizes Tl contrast by which |esions may be
VI sual i zed Abnor mal ar eas ina Tl -vvel ght ed NRI |mage are "hypoi ntense" and

. —yr oy



30 distance. Patients may use assistive devices when doing this task. The
score for the T25-FWis the average of the two conpleted trials. This score
can be usw0 20rsditgésdual | y or used as part of the MSFC compodiSt@284¢358€
(National M5 Society Wbsite). -30- One of the central synptons of
multiple sclerosis is fatigue. Fatiguescan be neasured by several tests
including but not limted to decrease of French valid versions of the

Fati gue | npact Scale (EM F-SEP) score, and European Quality of Life
(EuroQoL) @lrissireshin2-20 MEEBD)n arQghereambpdinyen, thej amokni ddanigimed admpistered isi t ed t o

Ccinician GS-Qbazllg/daf/mﬁ @l&)ﬁiepé}n&fhm@'tatﬂgﬁn&u%q@blrﬁﬁcﬁd%meﬁﬁ?ﬁs ¢3s ayShMPr essi on

(sd3d), asvve 5 C euse eval u raI alth status
and qualit§" o ' el"\%f"g’%ﬂ‘ qﬂ?@"}%‘l‘ a@ﬁ'{"g’"gj ‘iﬂﬂiﬁ‘f@t @h "14‘? en eﬂ’lb"de"f’? ‘a rating
scal e devethopeadiniiyquidaneg @dmigisterad is Oﬁwgéds)smotmnbmqutnwmbye mhujammmg)dt he tine

and deg§ eeamlmﬁ‘e?éi' 1§R)%r}1¢§da§e[gléh({tl%g erl}lﬂbdmktkthggmgtﬁﬂaquugﬁ@d‘ Shidi R8s f1 pom 0
(asynptomatic and fully agtive O (bedrid ). The patient 1s asked to

wal k a mar Rggol *rna%?f eme%fa?"éégea@wq%lﬁkwoaﬁéfmglatfrm s lésmysags}nbﬁn@herme
exan ner r ecodidsnt} thearﬁduﬁlﬂacﬁxﬁﬂnddyipﬁmﬁfereassu Sihgtey ein(yet Gother @mbaljimeng khcer |

crut ches) qtqglum“gggmlster;d%%m d Q5D"' is a standardi zed questionnaire -
instrunment for use as neasure o ealth outcorre appl icable to a range of
heal t h confjltlon and treatnents rovides a sinple descrlptlve profile
and a si ngl"e®™ KBEEWRH (s "F’B’Fmﬁ@éﬁa{“ﬁ acpale pdmipifiered ‘ézgrl 1Y ngda- IethE ¢l i ni cal
and ecbofhonembodivadtitbd dnennt glhlranér aleesd dihins@ree is&8-1¥0ehd/dagdn poher cabodimenheal t h
surveys. E@é §tPou atﬁla?ﬁé?%:cgtgt% qiir?}ﬁf&n]é@ 1S Oﬁufoglﬁzyay é(@ér%”)gr éM%&JHen‘E Qf;gje{nloﬁ S a

network of Internationa I sci pll nary researcners,
ori gi nal | ye'Remer aestpisrpdpmisiersd ds i%f‘OEﬁ@mnk& anqthey |ela?ﬂ91memné‘e N@P%ﬂla%fﬁ‘ﬂ"é Nor way
and Swedenacetdid Cadbn@iseR2dis e 5 trhgdapain’ enothSr leibddfieenip Uik mﬁoﬂorgatmamand:eﬁan be

obt ai ned f L el'rlé’d(?%m%/ﬂay ea{lgher en?bo lmm{ fne am%grggpaa?er ace ate adn}mms a1I th survey

with 36 qu | ons -sca PO T UNCET ¢ onal heal t h
and wel? - bep/fy- dcaother ﬁ@ompm the alpgylbaletmqruaeeéatq ydminigiesed BR) gverday- land nent al

heal t h suniRihyr ERRIHAS R NGnodntPEIRESL NERnd afBlstIRkst B0 Wgldby. tiy dnbdeXx. It is

a generic asure, sed to o t hat .t cif di sease,
or i1 eat meRTo P EtS TER e aP IRy Ty apad By ey TRaRREembEyaTR et om
Qual i tyl\/bt amaunt  gltgamep facdto wingieistered IRPQ mR/dap hiar mebeutmtodinenyt, the capumbl e

carrier’ ?ﬁtﬁin-?er fa&:ta?b &i?n'irﬁéte%d 19r10@)§n%)d£¥ %PEn&h@:aEmHoﬁméM' h@Rhn6unt QLuitheg W th 25
humans_and/ or ani t hout undué adverse side effects (sucCh as toxicity,

irritat? onace‘é‘ﬁdd'&‘P'IStérF%i‘sclor68g FEeey 'bHWWé’n“é’l?P%{f‘@“vH‘et paoynt glalisagien pretate
benefi t/ ri skinisirddds 30D ingveek. be a phar maceutical |l y accept abl e sol vent,
suspendi ng agent or vehicle, for delivering the instant conpounds to t he

subj ect.  incht exhb%dx%ﬁle{dﬁﬁmdnénQ@&lat%ﬁér%ce&teﬂ%fﬁ@i@& &hly. rI@E}Qﬁerle%bMuﬁéﬁk ded, all
integers within ran hs, 30t her eof , étged by t he

vent on eistaleing eyt 85t bttt BRECE oat b B gmasy hneirG) day
0.3 ng/ day¢mbethmemmomtn¢strﬁxoﬁoﬁgdtmy:r acetat Is-effddtadnderpvan § ioOriays II be better
understood by reference to the Experinental Details which follow, but those

3 Kill lezl.réI [ nmtda@eracroalmtl glatrrza@db&ewteapwnﬁmta&deormam at.mrsﬂ&ﬁmemcgmewrl ment s
etailed are

ustrative nvention as descrihed nor fuIIy|n
el a1 mes S AT BN Pt o BE P BeP bl By
Assessnent enftodied - shatiraffefl agette Gfadmiagtgiet bnwblcutaneo igjectipn. élaaretlierwrtbbriu@nat i raner

Acetate ( tlrger Lc@lral% rlsf a%{ngxﬁfep:@toaerg ErN?i -1)3geven Ma)%%wm{ fast & QQ)B(Qtvé%rr g/e
sub-opti mal  dose of  Laqui ni npd 8 al one or add on gl ati rarrer acetate

(12. 5ng/ kg)PTFEFoENIneetiqs Boane ey ?E’ibf?‘f?ﬁ'ﬁ’s@?“a’ﬂeh afféffeh‘sc?él?lé??tmﬂ HEowEB i ned
treat nent ineserdob® dinirapeiitoqealo Viehmaichlag aipyanadale nbueailyp sugéndll, t :ectéadinrabduiagt nent
al one. 10EXAMRLE (Sical¥P B Wo ©of Efficacy of Laquininod In Conbination

Wth d atiraner A etate I'n rodent EAE Model s Experl ment al aut oi mune
encephal o I|t| s an ani d wi_.th rodents) of
Che: humn ENEg BRI T g e Gt St HEMIRREY VAN EXThoh e “BeRBe St udy

15Thi s st ughgrmagseuties sajtien] which taagins rhwlugdrf 200g@jaticinet ?&q@ne And3Schginmnaitel.ogat i ng
MOG- i nduceg] fffer ér@oqwn@mnpdoam% dofSbesh ahQRE aifBredNHme e MRllekRh dRY) sand i n
conbi nati on wi th GA bl ocki ng terials and nmethods: Induction of EAE:

EAE was i nduced by subcut aneous injection of encephalitogenic emulsion at a
volunme of 0.2 2 Om/nouse in the right flank. On the day of induction,
pertussis toxin was injected i.p. at a volune .



dose of 0.2 nlnouse. The injection of the pertussis toxin was repeated
after 48 hours. Test Procedure: Day 0: Subcutaneous injection of MO into
ri ght fl awl,20i3p16as4ecti on of Pertussis toxin. Begi nni ngPoff/usadizp4deaqui ni nod
treatment. 25Day 2: ip injection of Pertussis toxin. Day 10: initiation of
scoring of mce for EAE clinical signss-Day 30: term nation of study. -32-
Myel i n ol i godendrocyte gl ycoprotein (MOG D sease induction: On day 0 all
mce were injected with the encephalitogenic enulsion (containing 1501..tg
myel i n ol i gudsrIzddenAperiof|of Bmpit gresiar of thaEyiodigpdmeiastiop.dn Aothern epbediudntsi s

enri ched Chboadifdlicsé RModblY thghrfidRSor el ifterddétt &€ G ind@ier stbbdid@ tHeAoading

(250M nous rts of oil and liquid

. The e si o made_from equal. .pa
bor 1 ona. &% st oit® B BB ot SR BRI B ot her v th Leur | ock,
transferred to insulin syringe and 0.2 m injected to the right flank of
each nouseln capenlodimgrfythe ddniinigigiqn of fragipigiod gibsiatily Prasedertie ederinistigignefwer e
i nj ect esl Wylhthhar® labetb$eS IrSand@etiembédimdat, the l@RinR@ation MSLrdnid Wttt sEidRandiany CSIL/ F1

m ce: EAE was.induced. by injecting the encephalitogenic m xture (enul sion)
consi st i ngpr(%‘i“’d‘ﬁ%@lglgm'ﬁ’s%g' (glyl’ll%ilméu frercial CFA containing 1 ng/nL 10
Mycobacterium tuberculosis (in ratio 1:1). A total volume of 50 1.11 of

emul si on wWHsPNE ainkadimsat the hpmgn: patigng is rpratying BlaEAReT AT Berepehrioy ¥sipigatingxi n was

i nj ected i PLAMENYGPY 1D BnokHBE erfl®Yim@it, the Glifdni PAHen® M0redbB/ing QuktifamkAheteat vol ume

dose of 0.5 m/ e)..,,Laqui ni mod .treat ment in mce: The high dose

(25! 10mu Pl T Tk 34 RSB Bk Rt Moty g B A ek y anc
storedl@ét huwempsiEnpiereseiving glatiramer aserie theggbya&os ayileadt 28 Mesekstitvior toiitiatipg 15 5
ng/ kg 1'[2 Macc]itﬂﬁmEJ"'ih§ap§lQlnuinbﬂadéﬂ@iédiﬂgﬂe%ethgr{lﬁgpamnt Weiv_[ﬁegl&i%ﬂ?pbbgﬁte\évas ) at
adm ni ster y. gavage _once daily during.the whol e experi ays) a
2o ume oIR8 A8 Rrea R B Re By B ERESTSTh Maay

post - EAE i maactpatiznt @neteiving glatamer| acethte atleragy §msit West 62 seeksaulior Reiagatmes: MOG
(TV-4915) , olNev&didey. 2 OM/cobacterium tubercul osis H37 RA (MI) Pertussis
toxin, "Sigm" Conplete freund' s adjuvant (CFA), "Sigm" St udy

Design; _92 female . C57B1/ 6 m ce 8-10 weeks.old were allqgcated randomy into
6 or SubE 2B COPRITR. 15 "ARY Erpesappiie somisRistiof 3 Forfero B E e RRAR Y o
Rout e St ar trugd CYRAIDS), dDEXNtes, gdaragrting 18udsacgeldni qemgdoudds, hydroxychloroquine,

sulfasalazine, combinations of slow-acting drugs, corticosteroids, cytotoxic drugs,

immunosuppressive drugs and/or antibodies.

In one embodiment, the periodic administration of laquinimod and glatiramer acetate continues for at
20  least 3 days. In another embodiment, the periodic administration of laquinimod and glatiramer
acetate continues for more than 30 days. In another embodiment, the periodic administration of
laquinimod and glatiramer acetate continues for more than 42 days. In another embddiment, the
periodic’administration of laquinimod and glatiramer acetate continues for 8 weeks or more. In
another embodiment, the periodic administration of laquinimod and glatiramer acetate continues for
25  atleast 12 wecks. In another embodiment, the periodic administration of laquinimod and glatiramer
acetale continues for at least 24 weeks. In another embodiment, the periodic administration of
laquinimod and glatiramer acetate continues for more than 24 weeks. In another embodiment, the

periodic administration of laquinimod and glatiramer acetate continues for 6 months or more.

In one embodiment, the administration of laquinimod and glatiramer acetate inhibits a symptom of
30 relapsing multiple sclerosis by at least 20%. In another embodiment, the administration of laquinimod
and glatiramer acetate inhibits a symptom of relapsing multiple sclerosis by at least 30%. In another
embodiment, the administration of laquinimod and glatiramer acetate inhibits a symptom of relapsing

multiple sclerosis by at least 50%. In another embodiment, the administration of laquinimod and
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another embodiment, the patient has been identified as a non-responder to glatiramer treatment.

This invention also provides a method of treating a human patient afflicted with an immune
disease, comprising periodically administering to the patient an amount of laquinimod and an
15  amount of glatiramer acetate (GA), wherein the amounts when taken together are effective to treat
the human patient, and wherein the immune disease is an autoimmune disease, an arthritic
condition, a demyelinating disease, an inflammatory disease, multiple sclerosis, relapsing-
remitting multiple sclerosis, diabetes mellitus, psoriasis, rheumatoid arthritis, inflammatory bowel

disease, Crohn’s disease, or systemic lupus erythematosus.

20  This invention also provides a package comprising a) a first pharmaceutical cdmposition
comprising an amount of laquinimod and a pharmaceutically acceptable carrier; b) a second
pharmaceutical composition comprising an amount of glatiramer acetate and a pharmaceutically
acceptable carrier; and c¢) instructions for use of the first and second pharmaceutical compositions
together to trcat a human patient afflicted with relapsing mu'ltiple sclerosis or presenting a

25  clinically isolated syndrome.

In one embodiment, the first pharmaceutical composition is in the form of an aerosol or inhalable
powder. In another embodiment, the first pharmaceutical composition is in liquid form. In another
embodiment, the first pharmaceutical composition is in solid form. In another embodiment, the
first pharmaceutical composition is in capsule form. In another embodiment, the first
30 pharmaceutical composition is in tablet form. In another embodiment, the tablets are coated with a
coating which inhibits oxygen from contacting the core. In yet another embodiment, the coating

comprises a cellulosic polymer, a detackifier, a gloss enhancer, and pigment.
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In an embodiment, the first pharmaceutical composition further comprises a filler. In another

embodiment, the filler is present in the composition as solid particles. In another embodiment, the
filler is lactose, lactose monohydrate, starch, isomalt, mannitol, sodium starch glycolate, sorbitol,
15  lactose spray dricd, lactose anhydrouse, or a combination thereof. In another embodiment, the

filler is mannitol or lactose monohydrate.

In one embodiment, the package further comprises a desiccant. In another embodiment, the

desiccant is silica gel.

In one embodiment, the first pharmaceutical composition is stable has a moisture content of no

20  more than 4%. In another embodiment, laquinimod is present in the composition as solid particles.

In onc embodiment, the package is a sealed packaging having a moisture permeability of not more
than 15 mg/day per liter. In another embodiment, the sealed package is a blister pack in which the
maximum moisture permeability is no more than 0.005 mg/day. In another embodiment, the sealed
package is a bottle. In another embodiment, the bottle is closed with a heat induction liner. In
25  another embodiment, the sealed package comprises an HDPE bottle. In another embodiment, the
sealed package comprises an oxygen absorbing agent. In another embodiment, the oxygen

_ absorbing agent is iron.

In one embodiment, the amount of laquinimod in the first composition is less than 0.6 mg. In
another embodiment, the amount of laquinimod in the composition is 0.1-40.0 mg. In another
30 embodiment, the amount of laquinimod in the first composition is 0.1-2.5 mg. In another
embodiment, the amount of laquinimod in the first composition is 0.25-2.0 mg. In another

embodiment, the amount of laquinimod in the first composition is 0.5-1.2 mg. In another
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embodiment, the amount of laquinimod in the first composition is 0.25 mg. In another embodiment,
the amount of laquinimod in the first composition is 0.3 mg. In another embodiment, the amount of
laquinimod in the first composition is 0.5 mg. In another embodiment, the amount of laquinimod in
the first composition is 0.6 mg. In another embodiment, the amount of laquinimod in the first
5  composition is 1.0 mg. In another embodiment, the amount of laquinimod in the first composition is
1.2 mg. In anothef embodiment, the amount of laquinimod in the first composition is 1.5 mg. In

another embodiment, the amount of laquinimod in the first composition is 2.0 mg.

In an embodiment, the amount glatiramer acetate in the second composition is 0.1-1000 mg. In
another embodiment, the amount glatiramer acetate in the second composition is 50-150 mg. In
10  another embodiment, the amount glatiramer acetate in the second éomposition is 10-600 mg. In
another embodiment, the amount glatiramer acetate in the second composition is 0.1-70 mg. In
another embodiment, the amount glatiramer acetate in the second composition is 10-80 mg. In
another embodiment, the amount glatiramer acetate in the second composition is 1 mg. In another
embodiment, the amount glatiramer acetate in the second composition is 5 mg. In another
15 embodiment, the amount glatiramer acetate in the second composition is 15 mg. In another
embodiment, the amount glatiramer acetate in the second composition is 20 mg. In another
embodiment, the amount glatiramer acetate in the second composition is 30 mg. In another
embodiment, the amount glatiramer acetate in the second composition is 40 mg. In another
embodiment, the amount glatiramer acetate in the second composition is 50 mg. In another
20  embodiment, the amount glatiramer acetate in the second composition is 100 mg. In another

embodiment, the amount glatiramer acetate in the second composition is 300 mg.

In one embodiment, the second composition is a unit dose of 0.5 ml aqueous solution comprising 20
mg of glatiramer acetate. In another embodiment, the second composition is a unit dose of 0.5 ml
aqueous solution comprising 20 mg of glatiramer acetate and 20mg mannitol. In another
25 embodiment, the second composition is a unit dose of 1 ml aqueous pharmaceutical solution which
contains in solution 20 mg glatiramer acetate and 40 mg mannitol. In another embodiment, the
sccond composition is a unit dose of 1 ml aqueous pharmaceutical solution which contains in
solution 40 mg glatiramer acetate. In another embodiment, the second composition in an enterically-

coated form.

30  This invention also provides laquinimod for use as an add-on therapy or in coinbination with
glatiramer acetate in treating a human patient afflicted with multiple sclerosis or presenting a

clinically isolated syndrome.

This invention also provides a pharmaceutical composition comprising an amount of laquinimod

and an amount of glatiramer acetate for use in treating a human patient afflicted with multiple
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sclerosis or presenting a clinically isolated syndrome, wherein the laquinimod and the glatiramer

acetate are administered simultaneously or contemporaneously.

This invention also provides a pharmaceutical composition comprising an amount of laquinimod
and an amount of glatiramer acetate for use in treating a human patient afflicted with an immune
5 disease, wherein the laquinimod and the glatiramer acetate are administered simultaneously or
contemporaneously, and wherein .the immune disease is an autoimmune disease, an arthritic
condition, a demyelinating disease, an inflammatory disease, multiple sclerosis, relapsing-
remitting multiple sclerosis, diabetes mellitus, psoriasis, rheumatoid arthritis, inflammatory bowel

disease, Crohn’s disease, or systemic lupus erythematosus.

10 This invention also provides a pharmaceutical composition comprising an amount of laquinimod

and an amount of glatiramer acetate.

In an embodiment, the pharmaceutical composjtion is in the form of an aerosol or inhalable
powder. In another embodiment, the pharmaceutical composition is in liquid form. In another
embodiment, the pharmaceutical composition is in solid form. In another embodiment, the
15  pharmaceutical composition is in capsule form. In another embodiment, the pharmaceutical
composition is in tablet form. In another embodiment, the tablets are coated with a coating which
inhibits oxygen from contacting the core. In another embodiment, the coating comprises a

cellulosic polymer, a detackifier, a gloss enhancer, and pigment.

In an embodiment, the pharmaceutical composition further comprises mannitol. In another
20 embodiment, the pharmaceutical composition further comprises an alkalinizing agent. In an
embodiment, the alkalinizing agent is meglumine. In another embodiment, the pharmaceutical

composition further comprises an oxidation reducing agent.

In one embodiment, the pharmaceutical composition is free of an alkalinizing agent or an oxidation
reducing agent. In another embodiment, the pharmaceutical composition is free of an alkalinizing

25  agent and free of an oxidation reducing agent.

In an embodiment, the pharmaceutical composition is stable and free of disintegrant. In another
embodiment, the pharmaceutical composition further comprises a lubricant. In one embodiment,
the lubricant is present in the composition as solid particles. In another embodiment, the lubricant

is sodium stearyl fumarate or magnesium stearate.

30 In an embodiment, the pharmaceutical composition further comprises a filler. In another
embodiment, the filler is present in the composition as solid particles. In another embodiment, the

filler is lactose, lactose monohydrate, starch, isomalt, mannitol, sodium starch glycolate, sorbitol,
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lactose spray dried, lactose anhydrouse, or a combination thereof. In another embodiment, the

filler is mannitol or lactose monohydrate.

In one embodiment, the amount of laquinimod in the composition is less than 0.6 mg. In another
embodiment, the amount of laquinimod in the composition is 0.1-40.0 mg. In another embodiment,

5 the amount of laquinimod in the composition is 0.1-2.5 mg. In another embodiment, the amount of
laquinimod in the composition is 0.25-2.0 mg. In another embodiment, the amount of laquinimod in

the composition is 0.5-1.2 mg. In another embodiment, the amount of laquinimod in the
composition is 0.25 mg. In another embodiment, the amount of laquinimod in the composition is

0.3 mg. In another embodiment, the amount of laquinimod in the composition is 0.5 mg. In another

10  embodiment, the amount of laquinimod in the composition is 0.6 mg. In another embodiment, the
amount of laquinimod in the composition is 1.0 mg. In another embodiment, the amount of
laquinimod in the composition is 1.2 mg. In another embodiment, the amount of laquinimod in the
composition is 1.5 mg. In another embodiment, the amount of laquinimod in the composition is 2.0

mg.

15 In one embodiment, the amount glatiramer acetate in the composition is 0.1-1000 mg. In another
embodiment, the amount glatiramer acetate in the composition is 50-150 mg. In another
embodiment, the amount glatiramer acetate in the composition is 10-600 mg. In another
embodiment,' the amount glatiramer acetate in the composition is 0.1-70 mg. In another
embodiment, the amount glatiramer acetate in the composition is 10-80 mg. In another

20  embodiment, the amount glatiramer acetate in the composition is 1 mg. In another embodiment, the
amount glatiramer acetate in the composition is 5 mg. In another embodiment, the amount
glatiramer acetate in the composition is 15 mg. In another embodiment, the amount glatiramer
acetate in the composition is 20 mg. In another embodiment, n the amount glatiramer acetate in the
composition is 30 mg. In another embodiment, the amount glatiramer acetate in the composition is

25 40 mg. In another embodiment, the amount glatiramer acetate in the composition is 50 mg. In
another embodiment, the amount glatiramer acetate in the composition is 100 mg. In yet another

embodiment, the amount glatiramer acetate in the composition is 300 mg.

In one embodiment, the composition is a unit dose of 0.5 ml aqueous solution comprising 20 mg of
glatiramer acetate. In another embodiment, the composition is a unit dose of 0.5 ml aqueous
30  solution comprising 20 mg of glatiramer acetate and 20mg mannitol. In another embodiment, the
composition is a unit dose of 1 ml aqueous pharmaceutical solution which contains in solution 20
mg glatiramer acetate and 40 mg mannitol. In another embodiment, the composition is a unit dose

of 1 ml aqueous pharmaceutical solution which contains in solution 40 mg glatiramer acetate.
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acetate are administered simultaneously or contemporaneously.

Disclosed also is a method of treating a human patient afflicted with multiple sclerosis or
presenting a clinically isolated syndrome comprising orally administering to the patient a daily
dose of 0.6mg laquinimod, and subcutaneously injecting the patient with a daily dose of 20mg
glatiramer acetate, wherein the amounts when taken together is more effective to treat the human

patient than when each agent is administered alone.

Disclosed also is a method of treating a human patient afflicted with multiple sclerosis or a patient
presenting a clinically isolated syndrome suggestive of multiple sclerosis comprising periodically
administering to the human patient an amount of laquinimod and an amount of glatiramer acetate,
wherein the amounts when taken together is more effective to treat the human patient than when
each agent is administered alone. In one embodiment, the patient has experienced a single clinical
attack suggestive of multiple sclerosis and has had at least one lesion suggestive of multiple
sclerosis. In another embodiment, the amount of laquinimod and the amount of glatiramer acetate
when taken together is more effective to delaying the conversion to clinically definite multiple

sclerosis in the paiient than when each agent is administered alone.

This invention also provides pharmaceutical composition comprising an amount of laquinimod
for use in treating a subject afflicted with multiple sclerosis or presenting a clinically isolated
syndrome as an add-on therapy or in combination with glatiramer acetate by periodically

administering the pharmaceutical composition and the glatiramer acetate to the subject.

This invention further provides pharmaceutical composition comprising an amount of glatiramer
acetate for use treating a subject afflicted with multiple sclerosis or presenting a clinically isolated
syndrome as an add-on therapy or in combination with laquinimod by periodically administering

the pharmaceutical composition and the laquinimod to the subject.

For the foregoing embodiments, each embodiment disclosed herein is contemplated as being

applicable to each of the other disclosed embodiments. In addition, the elements recited in the

packaging and pharmaceutical composition embodiments can be used in the method embodiments

30 described herein.
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2012/051106, WO 2003/048735, and WO 2011/008274, U.S. Patent Application Publication Nos.

2011-0230413 and 2008-027526, and U.S. Patent Nos. 8,008,258 and 7,556,767, each of which is

hereby incorporated by reference in its entireties into this application.

10 Laquinimod

Laquinimod mixtures, compositions, and the process for the manufacture thereof are described in,
c.g., U.S. Patent No. 6,077,851, U.S. Patent no. 7,884,208, U.S. Patent No. 7,989,473, U.S. Patent
No. 8,178,127, U.S. Application Publication No. 2010-0055072, U.S. Application Publication
No. 2012-0010238, and U.S. Application Publication No. 2012-0010239, each of which is hereby

15  incorporated by reference in its entireties into this application.

Use of laquinimod for treatment of various conditions, and the corresponding dosages and
regimens, are described in U.S. Patent No. 6,077,851 (multiple sclerosis, insulin-dependent
diabetes mellitus, systemic lupus érythematosus, rheumatoid arthritis, inflammatory bowel
disease, psoriasis, inflammatory respiratory disorder, atherosclerosis, stroke, and Alzhemier’s
20  discase), U.S. Application Publication No. 2011-0027219 (Crohn’s disease), U.S. Application
Publication No. 2010-0322900 (Relapsing-remitting multiple sclerosis), U.S. Application
Publication No. 2011-0034508 (brain-derived neurotrophic factor (BDNF)-related diseases), U.S.
Application Publication No. 2011-0218179 (active lupus nephritis), U.S. Application Publication
No. 2011-0218203 (rheumatoid arthritis), U.S. Application Publication No. 2011-0217295 (active
25  lupus arthritis), and U.S. Application Publication No. 2012-0142730 (reducing fatigue,
improving quality of life, and providing neuroprotection in MS patients), each of which is hereby

incorporated by reference in its entireties into this application.

A pharmaceutically acceptable salt of laquinimod as ‘used in this application includes lithium,
sodium, potassium, magnesium, calcium, manganese, copper, zinc, aluminum and iron. Salt
30 formulations of laquinimod and the process for preparing the same are described, e.g., in U.S.
Patent No. 7,589,208 and PCT International Application Publication No. WO 2005/074899, which

are hereby incorporated by reference into this application.
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Mean Maxi Mdmbae®NEth an oral, non-toxic, pharmaceutically acceptable, inert carrier such as lactose,
gelatin, agar, starch, sucrose, glucose, methyl cellulose, dicalcium phosphate, calcium sulfate,
15  mannitol, sorbitol, microcrystalline cellulose and the like. Suitable binders include starch, gelatin,
natural sugars such as glucose or beta-lactose, corn starch, natural and synthetic gums such as
acacia, tragacanth, or sodium alginate, povidone, carboxymethylcellulose, polyethylene glycol,
waxes, and the like. Lubricants used in these dosage forms include sodium oleate, sodium
stearate, sodium benzoate, sodium acetate, sodium chloride, stearic acid, sodium stearyl fumarate,
20 talc and the like. Disintegrators (disintegrénts) include, without limitation, starch, methyl

cellulose, agar, bentonite, xanthan gum, croscarmellose sodium, sodium starch glycolate and the
like.

Specific examples of the techniques, pharmaceutically acceptable carriers and excipients that may
be used to formulate oral dosage forms of the present invention are described, e.g., in U.S. Patent

25 No. 7,589,208, PCT International Application Publication Nos. WO 2005/074899, WO
2007/047863, and 2007/146248.

General techniques and compositions for making dosage forms useful in the present invention are
described-in the following references: Modern Pharmaceutics, Chapters 9 and 10 (Banker &
Rhodes, Editors, 1979); Pharmaceutical Dosage Forms: Tablets (Lieberman et al., 1981); Ansel,
30 Introduction to Pharmaceutical Dosage Forms 2nd Edition (1976); Remington's Pharmaceutical
Sciences, 17th ed. (Mack Publishing Company, Easton, Pa., 1985); Advances in Pharmaceutical
Sciences (David Ganderton, Trevor Jones, Eds., 1992); Advances in Pharmaceutical Sciences Vol
7. (David Ganderton, Trevor Jones, James McGinity, Eds., 1995); Aqueous Polymeric Coatings
for Pharmaceutical Dosage Forms (Drugs and the Pharmaceutical Sciences, Series 36 (James

35  McGinity, Ed., 1989); Pharmaceutical Particulate Carriers: Therapeutic Applications: Drugs and



G oup Mean Score A, Inhlbl Con Mean onset, days M-An D sease Duration, days
dose, ng/ kg conpared ,ntl1 ~r wrpand to GA=bl ock Control - 15/15

. 3115 4. 680201316684 241. 0 10.8i 1: 7 19. 233 | aqui ni nod GRCIbIuseki2foge684 5 13/ 15
1/15 3.17***1.6

10

15

20

25

30

_24_

the Pharmaceutical Sciences, Vol 61 (Alain Rolland, Ed., 1993); Drug Delivery to the
Gastrointestinal Tract (Ellis Horwood Books in the Biological Sciences. Series in Pharmaceutical
Technology; J. G. Hardy, S. S. Davis, Clive G. Wilson, Eds).; Modern Pharmaceutics Drugs and
the Pharmaceutical Sciences, Vol. 40 (Gilbert S. Banker, Christopher T. Rhodes, Eds). These

references in their entireties are hereby incorporated by reference into this application.

Disclosed is a method for treating a subject afflicted with relapsing multiple sclerosis using
laquinimod with glatiramer acetate which provides a more efficacious treatment than each agent
alone. The use of laquinimod for relapsing multiple sclerosis had been previously suggested in,
c.g., U.S. Patent No. 6,077,851. However, the inventors have surprisingly found that the
combination of laquinimod and glatiramer acetate (GA) is particularly effective for the treatment '

of relapsing multiple sclerosis as compared to each agent alone.
Terms

As used herein, and unless stated otherwise, each of the following terms shall have the definition

set forth below.
As used herein, “laquinimod” means laquinimod acid or a pharmaceuticaily acceptable salt thereof.

As used herein, an “amount” or “dose” of laquinimod as measured in milligrams refers to the
milligrams of laquinimod acid present in a preparation, regardless of the form of the preparation. A
“dose of 0.6 mg laquinimod” means the amount of laquinimod acid in a preparation is 0.6 mg,
regardless of the form of the preparation. Thus, when in the form of a salt, e.g. a laquinimod
sodium salt, the weight of the salt form necessary to provide a dose of 0.6 mg laquinimod would be

greater than 0.6 mg (e.g., 0.64 mg) due to the presence of the additional salt ion.

As used herein, “about” in the context of a numerical value or range means +£10% of the

numerical value or range recited or claimed.

As used herein, a composition that is “free” of a chemical entity means that the composition
contains, if at all, an amount of the chemical entity which cannot be avoided although the
chemical entity is not part of the formulation and was not affirmatively added during any part of
the manufacturing process. For example, a composition which is “free” of an alkalizing agent
means that the alkalizing agent, if present at all, is a minority component of the composition by
weight. Preferably, when a composition is “free” of a component, the composition comprises less

than 0.1 wt%, 0.05 wt%, 0.02 wt%, or 0.01 wt% of the component.
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As used herein, “alkalizing agent” is used interchangeably with the term “alkaline-reacting
component” or “alkaline agent” and refers to any pharmaceutically acceptable excipient which

neutralizes protons in, and raises the pH of| the pharmaceutical composition in which it is used.

As used herein, “oxidation reducing agent” refers to a group of chemicals which includes an

5  “antioxidant”, a “reduction agent” and a “chelating agent”.

As used herein, “antioxidant” refers to a compound selected from the group consisting of tocopherol,
methionine, glutathione, tocotrienol, dimethyl glycine, betaine, butylated hydroxyanisole, butylated
hydroxytoluene, turmerin, vitamin E, ascorbyl palmitate, tocopherol, deteroxime mesylate, methyl
paraben, ethyl paraben, butylated hydroxyanisole, butylated hydroxytoluene, propyl gallate, sodium
10  or potassium metabisulfite, sodium or potassium sulfite, alpha tocopherol or derivatives thereof, sodium
ascorbate, disodium edentate, BHA (butylated hydroxyanisole), a pharmaceutically acceptable salt or

ester of the mentioned compounds, and mixtures thereof.

The term “antioxidant” as used herein also refers to Flavonoids such as those selected from the
group of quercetin, morin, naringenin and hesperetin, taxifolin, afzelin, quercitrin, myricitrin,
15  genistein, apigenin and biochanin A, flavone, flavopiridol, isoflavonoids such as the soy
isoflavonoid, genistein, catechins such as the tea catechin epigallocatechin gallate, flavonol,

epicatechin, hesperetin, chrysin, diosmin, hesperidin, luteolin, and rutin.

As used herein, “reduction agent” refers to a compound selected from the group consisting of thiol-
containing compound, thioglycerol, mercaptoethanol, thioglycol, thiodiglycol, cysteine, thioglucose,
20  dithiothreitol (DTT), dithio-bis-maleimidoethane (DTME), 2,6-di-tert-butyl-4-methylphenol (BHT),
sodium dithionite, sodium bisulphite, formamidine sodium metabisulphite, and ammonium

bisulphite."

As used herein, “chelating agent” refers to a compound selected from the group consisting of
penicillamine, trientine, N,N'-diethyldithiocarbamate (DDC), 2,3,2'-tetraamine (2,3,2'-tet),
25  neocuproine, N,N,N',N-tetrakis(2-pyridylmethyl)ethylenediamine (TPEN), 1,10-phenanthroline
(PHE), tetraethylenépentamine, triethylenetetraamine and tris(2-carboxyethyl) phosphine (TCEP),
ferrioxamine, CP94, EDTA, deferoxainine B (DFO) as the methanesulfonate salt (also known as
desferrioxanilne B mesylate (DFOM)), desferal from Novartis (previously Ciba-Giegy), and

apoferritin.

30  As used herein, a pharmaceutical composition is “stable” when the composition preserves the
physical stability/integrity and/or chemical stability/integrity of the active pharmaceutical ingredient

during storage. Furthermore, “stable pharmaceutical composition” is characterized by its level of
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time. For example, adding laquinimod therapy to a patient already receiving GA therapy.

As used herein, “effective” when referring to an amount of laquinimod and/or glatiramer acetate
(GA) refers to the quantity of laquinimod and/or glatiramer acetate (GA) that is sufficient to yield a
desired therapeutic response without undue adverse side effects (such as toxicity, irritation, or

allergic response) commensurate with a reasonable benefit/risk ratio when used in the manner of

20  this invention.

“Administering to the subject” or “administering to the (human) patient” means the giving of,
dispensing of, or application of medicines, drugs, or remedies to a subject/patient to relieve, cure,

or reduce the symptoms associated with a condition, e.g., a pathological condition.

“Treating” as used herein encompasses, €.g., inducing inhibition, regression, or stasis of a disease
25  ordisorder, e.g., RMS, or lessening, suppressing, inhibiting, reducing the severity of,' eliminating
or substantially eliminating, or ameliorating a symptom of the disease or disorder. “Treating” as
applied to patients presenting CIS can mean delaying the onset of clinically definite multiple
sclerosis (CDMS), delaying the progression to CDMS, reducing the risk of conversion to CDMS,
or reducing the frequency of felapse in a patient who experienced a first clinical episode

30 consistent with multiple sclerosis and who has a high risk of developing CDMS.

“Inhibition” of discase progression or disease complication in a subject means preventing or

reducing the disease progression and/or disease complication in the subject.
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15 Laqui nimod 1 gav day 0 Laqui ni nod” + 2.5 1 gavage
On day O 1§1e LpaEﬁm srﬁr Bn 1mproves upon GA therapy As used herem a non responder” to GA

treatment is defined as a subject that does not adequately respond to GA-therapy. A “responder”
and a “non-responder” to GA treatment can be measured in any of methods known in the art
10  including that disclosed in PCT International Application No. WO 2006/116602, WO
2012/051106, and U.S. Application Publication No. 2011-0230413, which are hereby

incorporated by reference herein.
As used herein, a subject at “baseline” is as subject prior to administration of laquinimod.

A “patient at risk of developing MS” (i.e. clinically definite MS) as used herein is a patient

15  presenting any of the known risk factors for MS. The known risk factors for MS include any one
of a clinically isolated syndrome (CIS), a single attack suggestive of MS without a lesion, the
presence of a lesion (in any of the CNS, PNS, or myelin sheath) without a clinical attack,
environmental factors (geographical location, climate, diet, toxins, sunlight), genetics (variation
of genes encoding HLA-DRBI1, IL7R-alpha and IL2R-alpha), and immunological components

20  (viral infection such as by Epstein-Barr virus, high avidity CD4" T cells, CD8" T cells, anti-NF-L,
anti-CSF 114(Glc)).

“Clinically isolated syndrome (CIS)” as used herein refers to 1) a single clinical attack (used
interchangeably herein with “first clinical event” and “first demyelinating event”) suggestive of
MS, which, for example, presents as an episode of optic neuritis, blurring of vision, diplopia,
25 involuntary rapid eye movement, blindness, loss of balance, tremors, ataxia, vertigo, clumsiness
of a limb, lack of co-ordination, weakness of one or more extremity, altered muscle tone, muscle
stiffness, spasms, tingling, paraesthesia, burning sensations, muscle pains, facial pain, trigeminal
neuralgia, stabbing sharp pains, burning tingling pain, slowing of speech, slurring of words,
changes in rhythm of speech, dysphagia, fatigue, bladder problems (including urgency, frequency,
30 incomplete emptying and incontinence), bowel problems (including constipation and loss of
bowel control), impotence, diminished sexual arousal, loss of sensation, sensitivity to heat, loss of

short term memory, loss of concentration, or loss of judgment or reasoning, and 2) at least one
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“Adverse event” or “AE” means any untoward medical occurrence in a clinical trial subject
administered a medicinal product and which does not have a causal relationship with the
treatment. An adverse event can therefore be any unfavorable and unintended sign including an
20  abnormal laboratory finding, symptom, or diseases temporally associated with the use of an
investigational medicinal product, whether or not considered related to the investigational

medicinal product.

“Gd-enhancing lesion” refers to lesions that result from a breakdown of the blood-brain barrier,
which appear in contrast studies using gandolinium contrast agents. Gandolinium enhancement
25  provides information as to the age of a lesion, as Gd-enhancing lesions typically occur within a

six week period of lesion formation.

“Magnetization Transfer Imaging” or “MTI” is based on the magnetization interaction
(through dipolar and/or chemical exchange) between bulk water protons and
macromolecular protons. By applying an off resonance radio frequency pulse to the
30 macromolecular protons, the saturation of these protons is then transferred to the bulk water
protons. The result is a decrease in signal (the net magnetization of visible protons is
reduced), depending on the magnitude of MT between tissue macromolecules and bulk

water. “MT” or “Magnetization Transfer” refers to the transfer of longitudinal magnetization
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from the hydrogen nuclei of water that have restricted motion to the hydrogen nuclei of water that
moves with many degrees of freedom. With MTI, the presence or absence of macromolecules

(e.g. in membranes or brain tissue) can be seen. (Mehta, 1996; Grossman, 1994)

“Magnetization Resonance Spectroscopy” or “MRS” is a specialized technique associated with ’
5  magnetic resonance imaging (MRI). MRS is used to measure the levels of different metabolites in
body tissues. The MR signal produces a spectrum of resonances that correspond to different
molecular arrangements of the isotope being “excited”. This signature is used to diagnose certain
metabolic disorders, especially those affecting the brain, (Rosen, 2007) as well as to provide

information on tumor metabolism. (Golder, 2007)

10  Asused herein “mobility” refers to any ability felating to walking, walking speed, gait, strength of
leg muscles, leg function and the ability to move with or without assistance. Mobility can be
evaluated by one or more of several tests including but not limited to Ambulation Index, Time 25
foot walk, Six-Minute Walk (6MW), Lower Exfremity Manual Muscle Test (LEMMT) and EDSS.
Mobility can also be reported by the subject, for example by questionnaires, ‘including but not

15  limited to 12-Item Multiple Sclerosis Walking Scale (MSWS-12). Impaired Mobility refers to any
impairment, difficulty or disability relating to mobility.

“T1-weighted MRI image” refers to an MR-image that emphasizes T1 contrast by which lesions
may be visualized. Abnormal areas in a T1-weighted MRI image are “hypointense” and appear as

dark spots. These spots are generally older lesions.

20  “T2-weighted MRI image” refers to an MR-image that emphasizes T2 contrast by which lesions

may be visualized. T2 lesions represent new inflammatory activity.

The “Six-Minute Walk (6MW) Test” is a commonly used test developed to assess exercise
capacity in patients with COPD (Guyatt, 1985). It has been used also to measure mobility in

multiple sclerosis patients (Clinical Trials Website).

25  The “Timed-25 Foot Walk” or “T25-FW” is a quantifative mobility and leg function performance
test based on a timed 25-walk. The patient is directed to one end of a clearly marked 25-foot
course and is instructed to walk 25 feet as quickly as possible, but safely. The time is calculated
from the initiation of the instruction to start and ends when the patient has reached the 25-foot
mark. The task is immediately administered again by having the patient walk back the same

30 distance. Patients may use assistive devices when doing this task. The score for the T25-FW is the
average of the two complet_ed trials. This score can be used individually or used as part of the

MSFC composite score (National MS Society Website).
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One of the central symptoms of multiple sclerosis is fatigue. Fatigue can be measured by several
tests including but not limited to decrease of French valid versions of the Fatigue Impact Scale
(EMIF-SEP) score, and European Quality of Life (EuroQoL) Questionnaire (EQ5D). Other tests,
including but not limited to Clinician Global Impression of Change (CGIC) and Subject Global
Impression (SGI), as well as EQ-5D, can be used to evaluate the general health status and quality

 of life of MS patients.

“Ambulation Index” or “Al” is a rating scale developed by Hauser et al. to assess mobility by
evaluating the time and degree of assistance required to walk 25 feet. Scores range from 0
(asymptomatic and fully active) to 10 (bedridden). The patient is asked to walk a marked 25-foot
course as quickly and safely as possible. The examiner records the time and type of assistance

(c.g., cane, walker, crutches) needed. (Hauser, 1983)

“EQ-5D” is a standardized questionnaire instrument for use as a measure of health outcome
applicable to a range of health conditions and treatments. It provides a simple descriptive profile
and a single index value for health status that can be used in the clinical and economic evaluation
of health care as well as population health surveys. EQ-5D was developed by the “EuroQoL”
Group which comprises a network of international, multilingual, multidisciplinary researchers,
originally from seven centers in England, Finland, the Netherlands, Norway and Sweden. The

EQ-5D questionnaire is in the public domain and can be obtained from EuroQoL.

“SF-36” is a multi-purpose, short-form health survey with 36 questions which yields an 8-scale
profile of functional health and well-being scores as well as psychometrically-based physical and
mental health summary measures and a preference-based health utility index. It is a generic
measure, as opposed to one that targets a specific age, disease, or treatment group. The survey is

developed by and can be obtained from QualityMetric, Inc. of Providence, RI.

A “pharmaceutically acceptable carrier” refers to a carrier or excipient that is suitable for use with
humans and/or animals without undue adverse side effects (such as toxicity, irritation, and allergic
response) commensurate with a reasonable benefit/risk ratio. ' It can be a pharmaceutically
acceptable solvent, suspending agent or vehicle, for delivering the instant compounds to the

subject.

It is understood that where a parameter range is provided, all integers within that range, and tenths
thereof, are also provided by the invention. For example, “0.1-2.5mg/day” includes 0.1 mg/day,
0.2 mg/day, 0.3 mg/day, etc. up to 2.5 mg/day.
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This invention will be better understood by reference to the Experimental Details which follow,
but those skilled in the art will readily appreciate that the specific experiments detailed are only

illustrative of the invention as described more fully in the claims which follow thereafter.

Experimental Details

EXAMPLE 1: Assessment Of Add-on Effect Of Laquinimod In Mice Treated With Glatiramer
Acetate (GA) Or Interferon-beta (IFN-B)

Mice were treated with a sub-optimal dose of Laquinimod (10mg/kg) alone or add on glatiramer
acetate (12.5mg/kg) or IFN-B (500,000 IU/mouse). In both cases, the combined treatment resulted

in improved cfficacy when compared to each treatment alone.

EXAMPLE 2: Assessment_of Efficacy of Laquinimod In Combination With Glatiramer Acetate
(GA) In rodent EAE Models

Experimental autoimmune encephalomyelitis (EAE) is an animal model (mostly used with

rodents) of the human CNS demyelinating diseases, including MS.

Example 2.1 MOG Study

This study is designed to test the efficacy of laquinimod in abrogating MOG-induced EAE.
Laquinimod was tested alone (5 and 25 mg/kg/day) and in combination with GA blocking.

Materials and methods:

Induction of EAE:

EAE was induced by subcutaneous injection of encephélitogenic emulsion at a volume of 0.2
ml/mouse in the right flank. On the day of induction, pertussis toxin was injected i.p. at a volume

dose of 0.2 m¥/mouse. The injection of the pertussis toxin was repeated after 48 hours.

Test Procedure:

Day 0: Subcutanceous injection of MOG into right flank, ip injection of Pertussis toxin. Beginning

of daily laquinimod treatment.
Day 2: ip injection of Pertussis toxin.
Day 10: initiation of scoring of mice for EAE clinical signs.

Day 30: termination of study.

5.
BCA/UB2@2/0486841. 4
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O*** O'''" 100.0 100* 31*** QO*** * p<0.05; ** p <0.005; *** p< 0.0005 -
4 1 - Laquininod al one showed dose-depended efficacy fromno effect at a
dose of Iwopbidy1663470% GVS reduction at 5 ng/ kg and 95%Pcmhiskemioesssof GVB
at 25 nog/ kg. Despite the large effect seen with GA-bl ocki ng al one
(78.9%, |aquininod given in conbi natizen showed additive effect at doses of
sng/lcg (89.5% and 25nmy/ kg, where the higher dose resulted 5in conplete

i nhibition of disease. Since GA—bI ocKki ng was markedly effective in this
study, it Weslinglig cyte glycap QL) isease yidughip: | Oy Ojafpriwerrdmectedf t hi s

result by mmbmmadeahme@gme%umoﬁ Redataring | BOA mymdengbdzn&&g@r glp&p@@ml eve

better co on effect r. ced to sub Summary
of Studies o@e& dde%E I%:’/;] mbe"l‘fg’s'ﬂleﬁrl’cr}rlle)%cﬁ kﬂi‘f "ncf’uc,gé?i’psEX H (@Qﬁgﬁa 85
2.1-2.3) 1®mddd|cg’h@ﬁ0ms=) (Tse an'dsmﬁmgmggfrdnaqmlmammdopnruivhqdléworamsaddl tive

effect gvey;. %@L@ﬁiﬁg@go@&teﬁm wz&dnm neumaé ﬁa,%feamo &E\Qi\q’%{rﬁge fna@yres 4A
and 4B. Table 9 aqui ni. nod, + king | 2.55

25 1 2.5 gﬂ ?gct%taﬂ% Ilg§ ﬂagcspf 6acg 7103%7()!) tg%daé ?f igduction and 48 hours thereafter, mice

were injected with Pertussis Toxin (i.p., 100 ng).

MSCH-induced EAE in CSJI/F1 mice: EAE was induced by injecting the encephalitogenic

mixture (emulsion) consisting of MSCH in PBS and commercial CFA containing 1 mg/mL
10  Mycobacterium tuberculosis (in ratio 1:1). A total volume of 50 ul of emulsion was injected in
left foot pad of each mouse. Pertussis toxin was injected intravenously on the day of induction

and 48 hours later at volume dose of 0.5 ml/mouse).

Laquinimod treatment in mice: 'f'he high dose (25mg/10ml/kg) solution (150 mg in 60 ml DDW)

was prepared once weekly and stored at room temperature in an amber glass vial. For the dose of
15 5 mg/kg 12 ml of this solution was added to 48 m! DDW. The compound was administered by
gavage once daily during the whole experiment (30 days) at a volume of 0.2 ml/mouse. Mice

were obscrved daily from the 10" day post-EAE induction and the EAE clinical signs were scored.

Reagents:

MOG (TV-4915), "Novetide"
20  Mycobacterium tuberculosis H37 RA (MT)
Pertussis toxin, "Sigma" ~

Complete freund's adjuvant (CFA), "Sigma"

Study Design: 92 female C57Bl/6 mice 8-10 weeks old were allocated randomly into 6 groups
25  according to Table | below.



60.4 60.87 79.4 90.0 n 15 15 42 30 45 30 14 45 31 SD 72.1 32.4 30.6 29.0
37.7 32.5 33.0 27.2 18.5 se 18.6 8.4 4.7 5.3 5.6 5.9 8.8 4.0 3.3 Exanple
2.4 MOG Iwouresh1&RE Wit h GA bl ocki ng and Subcut aneous ( ®CT)us20ioks6s43A 15The
objective of this study was to test the additive effect of |aquininod and
GA in the EAE nodel in C57BI mce. The3C57B1 strain of nouse was sel ected,
as it is an established EAE nodel .

Table |
Group Dose Route - Start N
(mg/ke)

Control (DDW) gavage 16
o 5 gavage Onday 0 | 13

Laquinimod
25 gavage OndayO | 15
GA-blocking 12.5 With inoculum | Onday 0 | 16
Laquinimod + 5 - __pavage Onday0 | 16
25 gavage Onday0 ] 16

GA-blocking was done once, on the day of induction, by inserting GA into the encephalitogenic

emulsion. Laquinimod was administered daily throughout the whole experiment.

5 Preparation of Encephalitogenic Emulsion, Pertussis Toxin and Laquinimod:

Oil Portion: CFA (containing 1 mg/ml MT) was enriched to the concentration of 5 mg/ml: 52
mg/MT was added to 13 ml CFA.

Liquid Portion: Groups 1-3: 10.5 mg MOG was diluted in 7 ml PBS (1.5mg/ml, 150
mg/0.1ml/mouse). Groups 4-6: 20 mg GA was diluted in 8 ml PBS (2.5mg/ml, 250
10  mg/0.Iml/mouse). 12 mg MOG was added to this solution. The emulsion was made from equal
parts of oil and liquid portions (1:1) in two syringes connected to each other with Leur lock,
transferred to insulin syringe and 0.2 ml injected to the right flank of each mouse. 50 ml Pertussis
toxin (200 mg/ml) was added to 19.95 ml saline to yield 500 ng/ml (100ng/0.2ml/mouse). The
high dose LAQ (25mg/10ml/kg) solution (150 mg in 60 ml DDW) was prepared once weekly and
15  stored at room temperature. For the LAQ dose of 5 mg/kg, 12 ml of this solution was added to 48
ml DDW. The 'compound was administered by gavage once daily during the whole experiment

(30 days) at a volume of 0.2 ml/mouse.

EAE CLINICAL SIGNS: The mice were observed daily from the 10™ day post-EAE induction

(first injection of MOG) and the EAE clinical signs were scored according to the grades described

20 in the table presented below.



Laqui ni nod was adm ni stered daily orally for 30 days at dose level of 5.0
ng/ kg or 25.0 ng/kg. GA was adm ni stered subcutaneously for 10 days at a
dose of 280 2mp/digesar once, al ong with encephalitogen at pdoams20iewesesof 12.5
ng/ kg. 2 Oln order to study the additive effect of |aquininmd and GA,

| aqui ni nod was admi ni stered to groups3ef mce where GA was adm ni stered
subcut aneously at a dose of 250 ng/kg or along with enceiihalitogen at dose
level of 12.5 ng/kg. -42- GA at a dose of 12.5 ng/kg adm nistered al ong

wi th the ededphriltsged hehrsokitisyienser ved as positive control group.

Gener al Design Di sease was induced in the mce by the injection of the
encephal i {egeni c payisSt on ( MOG CFA) .| Dedcagiol ni nod was adm ni stefed orally
for 30 comsecut i vVENday Behiivioom t he | niftiNoaéuwobicaddignt.he study. GA was
adm ni stefed subclbgaenusl y for 10 dansdstdigatt vidhedd sdimp 4n@bfodpsile 1 hi ti ati on of
t he study.|1MATERI ACdmplete lihgtejul Ni mod qaeké whalk tallds dbse iibpsacet at e; | Puri fi ed

wat er; Peftussis [ axingieflsel gma;, MOG Jnimalhas\diffcultider adturda his featipdnel € Freund' s
Adj uvant (CFA): S| gnm; Saline: Mhf- |[sNdidoBhidbacend 10Mycobact er{um

t uber cul o$Bs H37 RAax@MI) : Mhf- Di f cq.wobkbRERIwhEneAdousdMbiRdMeSindpeti es, strain
and suppl iLer bal t hy, nul |i par oud . leghaeungteadgnant fenal e mi ce|lof the C57B1
strai n weildhi ng apentradBsif?2 g were dIpeouberhas dfioyltie signdingeriis i age on
arrival. The badylweight of the anij rAddsbubgikhas rempanteldnovamerthe 15¢ay of
delivery. [&vert!y| By ani mal s werTee meyss cariagvetits leas ialyitlepkoups arbitrarily

before tr oalas . titig K 2 . pas i nduced
by i nject msﬁﬂgﬁﬂﬁﬁﬁﬁt—%&u—c—m%@em#&mww of MOG

(150.0 ig/mouse). A volume of 0.2 m of enulsion was injected 2
‘Osubcut aneously into the flanks of the mice. Pertussis toxin was injected
i ntraperit Qae,ﬁJ e e.gcam%veqi@yquﬁe xPiifeht 08 O g P SthdnABlorel ARl amount

was 0.300 jig/pmouse in 0. dosage vol une G oup Assi gnnent The m ce
were all ocaf‘seﬁ/"trb"ria\’féa‘fdcﬂ"I“B\R]eﬁb“‘?rF NEFEhedPdlips as shown in Table 100 WO

2013/ 016684PCT/ US2012/ 048684 -4 3- Table 10: G oup Treatnment G oups _
Admi ni sbr alNewrihedash daduihimod sibig fianilyreduGairdrdiskase pdDemdteys ih dpseJepeddepsmanng?2. 5 . |
‘ (Table 3, Figure 1A). Blocking with GA was also effective showing 48% (p=001) inhibition of

GMS. Supplemental oral administration of both doses of laquinimod to the same group of mice

(blocked by GA) resulted in synergistic effect demonstrating considerable and highly significant

decrease in all tested parameters.

10  The differences in weight gain were correlated with the disease severity — stronger severity
resulted in greater weight loss. The differences were statistically significant (by MANOVA). The
pair-wise comparisons revealed that during the first ten days after induction all the groups gained
weight quite equally. However, when the first signs appeared the mice started to lose weight. On
days 16 and 24 the weight of control mice was statistically different from almost all the others

15  (Table 4, Figure 1B).
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Control

siig

17.5 +0.16

18.7 £0.30

176 £075

15.9 £ 0.36

16.6 £0.74

L 5
laquinimod

17.5 +0.27

18.520.28

18.6 £0.44

16.5+0.45

16.0 £ 0.63

25

250

e e e e e e

GA blocking

-

17.8 £0.33

179 +0.16

18.9 +0.36

b e e e et e e

19.3 x0.25

19.1":03
19.9""1£0.63

17.5+0.52

18.0°+0.63

o c——— ——

18.2 £+0.71

GA 5

17.510.17

18.6 1 0.21

20.4"**+0.22

18.3""+0.49

18.9* +0.53

aq.

blocking + 25

17.6 £0.17

19.1 x0.21

19.9" +0.24

18.5"" +0.48

18.5+0.64

* p<0.05; ** p < 0.005; *** p< 0.0005

Conclusion: Laquinimod given alone significantly reduced all disease parameters in a dose-

dependent manner. Combination of oral laquinimod with GA-blocking résulted in an additive

effect where the inhibition of disease score was greater than with each compound alone.

10

Although the discase was quite severe, laquinimod in both doses delayed the onset of the first

signs and ameliorated the pathological symptoms. Given in combination with GA-blocking,

laquinimod was extremely effective demonstrating up to 80% inhibition of GMS.

Example 2.2 MOG Study

This study was designed to test lower doses of laquinimod alone and in combination with GA-

15

blocking. MOG is a member of the immunoglobulin superfamily expressed exclusively in CNS

myelin. It is one of the most encephalitogenic proteins and- is widely used to induce EAE in

different rodent strains. In C57BL/6 mice, immunization with the MOG peptide pMOG35-55 in

The stock sol utions
g for groups
by gavage at



Clatiramer acetate: 5A 50.0 ng/m stock solution of GA was prepared in
Saline. 8.0 nL of 50.0 ng/nm. GA was aliquoted in 10 tubes and stored at
-20C. Evewyp 2myp1663¢ t ube was thawed and brought to RT. @ATWs301a0wscnd st er ed
subcut aneously daily for 10 days fromthe initiation of the study to the
mce of groups 4, 7 and 8 at 0.1 nlL. BXPERI MENTAL OBSERVATI ONS 10Morbidity
and Mortality Al animals were exam ned once daily to detect if any is dead
or noribund. Cdinical signs Scoring of EAE clinical signs was started from
Day 10 posCFEAEuiesdireti¢ pmgressde WAE. lo ding stydyedtle destdngingidses| of Beyin@Od Wetve

clinical skgR$inwN . 8okeaRicded according to a grading systemdescribed in the
table 11 bel ow 15Table 11 Eval uation of the EAE Clinical Signs. Score Signs
mouse tai | HiieseR PR FASLS o e BhERE bl e, KERERS 0,01
wal k - whenretsties ssmBxemplal.ks the hind | egs were unsteady. 3 Hind | egs

paral ysis The nouse can't nove it's hind legs and it drags them when he

wal ks. 4 Fglully pafzal Yo5i femaldhies7TB06 mee 8- 0 weekbON &veleldsiide@ @% Bdrouph hecortlihg 1000k 'S

t hi nner a”qabefe”i&il ated. 5 Death -. mce having scores of 1 and above were
consi dered Sick. \hen the first clinical si gn appeared all mce were giveén
food soaked in water, which was spread on different places on the bedding
of the cagéqgk?leAr?’ani mal which continued to have score 4 for three days was
killed on humane grounds 20and given score 5 on the next day. For

cal cul ati ¢on purpoSesp the scomeseof Rawte raPwrtt Nt |were sacrificed or died was

carried frward - 4 5 - 1 ni®@MPetati qn of Resplts
Control (DDW) gavage 15
GA-blocking 12.5 Onday0 | 15

5 gavage | Onday O | 15
Laquinimod

Laquinimod + GA-blocking 12.5 5 gavage | Onday 0 | 15

Laquinimod 25 gavage | Onday O | 15

Laquinimod + GA-blocking 12.5 2.5 gavage | Onday 0 | 15

Laquinimod + GA-blocking 12.5 1.0 gavage | Onday 0 | 15

Preparation of Encephalitogenic Emulsion, Pertussis Toxin and Laquinimod:

10  Oil portion: CFA (containing 1 mg/ml MT) was enriched to the concentration of 4 mg/ml: 45 mg
MT was added to 15 ml CFA.

Liquid portion: 24 mg MOG was diluted in 8 ml PBS (3 mg/ml, stock solution). Groups 1, 3 and
5: 3.5 ml of stock solution was diluted 1:1 with PBS. Groups 2, 4, 6, and 7: 22.5 mg GA was
diluted in 4.5 ml PBS (5§ mg/ml). 4.5 ml of MOG stock solution was added to this solution.

15 The emulsion was made from equal parts of oil and liquid portions (1:1) in two syringes
connected to each other with Leur lock, transferred to insulin syringe and 0.2 ml was injected to

the right flank of cach mouse.

41 pl Pertussis toxin (200 pg/ml) was added to 21.96 ml saline to yield 375 ng/ml
(75ng/0.2ml}/mouse). ’

20  The high dose LAQ (5mg/10ml/kg) solution (40 mg in 80 ml DDW) was prepared once weekly

and stored at room temperature. For the dose of 2.5 mg/kg LAQ, 25 ml of this solution were



Cal cul ation of the incidence of disease (Disease ratio) The nunber of sick
animals in each group were summed. The incidence of disease was cal cul ated
as WO 2013/016684 No. of sick mice in treat @dTgrsoup/okdd€l DENCE
of DISEASE = No. of sick mice in control group 5 The percent

I nhibition according to incidence was3gal cul ated as | NH BI TI ON (% of

I NCI DENCE = Nunber of sick mce in treated group x100 (1
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cal cul ated as an Duration= E Duration of disease of each nouse No.of mce
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of diseaseR@%ﬁ¥essed I n days was cal cul ated as -46- Mean Onset = Onset of
di sease of each nouse No. of mice in the group The nean delay in onset of
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10 evertheless, all the treatments significantly reduced this value (Table 6).

Table 6: The effect of laquinimod alone and in combination with GA-blocking on disease severity.

. _Parameter Mean Group’ PR Méan Mean
Group Incidence [Mortality | Maximal. Mean % nhibition Onset, Disease:
dose, ‘compared o
mglkg Score; Score o, control t:?é"i:abf;ik days Duration, days
Control - 15/15 315 | 460098 | 3.24210 10817 | 19.2:33
2.5 13115 115 1347216 150"+ 11| 53.7 18.9**%'6.6] 110.2**": 5 6!
laquinimod
5 12/14 04 2.89™+1.6)1.03"™: 09| 68.2 18.1"4+ 6.5| 8.6**"+60
GA blocking | 125 | 1114 0114 |2.18**1:1.6/ 073 07| 77.5, 18.7%6.8| 7.5
1] 1415 | 015 [ 37371017107 47.2 | <134.2 [195 4 111" k4
GA
blocking la 2.5 10114 014 ]2.71**:+18|1.27**%11] 60.8 740 [221**2 s.sl 8.5"*" +65
(125) + q Leee rre
S 715 0115 |1.87**22.1|0.70*+08| 784 4.1 [258**1+65|:4.8" 59

* p<0.05; ** p < 0.005; *** p< 0.0005

GA-blocking was very effective in inhibition of all tested parameters. Laquinimod given alone

15  showed dose-dependgnt efficacy (up to 68% improvement of GMS).

The combination of both compounds did not show any synergistic effect, as shown in previous
studies. In the present study a supplement of oral laquinimod to GA-blocked mice seems to

improve the neurological signs at the beginning of the disease (Fig.2)>.

Evidently, the onset of the disease is delayed by one to six days dose-dependently. However, from
20 days 18-19 the GA-blocked mice started to recover but the mice with combined treatment
continued to develop signs of progressive disease. After the final calculation, it looks like the

combined treatment of GA-blocking and oral laquinimod results in a negative interaction (in
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of the stuggu| S .no

tartin corin rbidity
ond vt al Y] BB AL AR e Mot e Shugere s BRI R ;s
Dur ati on ofilsqaﬁes‘é\a@etlyr He ohseicaf the dseaso$ dediy sitree fosixtdays desetdershdenty: eat ed
S5negative control group was 17/20 conpared to 8/ 20 in the GA bl ocking
posi tive conidwlongroup. No nortality was observed in the other treated
groups. Mean Maximal Score (MV5) and Group Mean Score (GVS) The MVB of the
vehicl et r 62 efheNgakbide oDkl thgrdgwpormﬁﬁ1m%d%mn Rf &Awm 8aliqkaPOST L1 ve

control gro G oup treate I hi Mod kg along wth
GA at aeseEﬁE\i@P'f Eﬁ*ﬂyzwrwg? R@eaeesmﬁt&fe%taaﬁ'éwgv)npé%%%@H’c'%md? >i Ve thefef ect

(85. 2% accatdidsngatively biyfSdostMis addl 28af/kaNSf laghigifiod werakkteddecause of high activity
exhi bited by | aquininod alone (71.4% according to GV5). GA adm ni stered

subcut aneokd yesex b Ivsaeq,eaﬁt&‘:fesaﬁggm\smose ccording to GVB, the GA bl ocking
p05|t|ve control and | aqui ni nod treated groups 15 suppressed

(25
" EAE co 0. the negative .con roI rou 000 and 95. 2%
(550, 60004 ) PrstBishetfe BFGR '“rpﬁesa?'blﬁf& @%ep&f)%%%?%é PBRST STPHRIE ¢ o
bl ocki ng arnih Gaeplackingrv marl@@ agdditivk glifecnébat ig nnfeverablbQiDésoaoti¢olagicyl findisgsabser ved.

CONCLUS% G\lthIhﬁerh@cﬁ;te Wes éyalgn@) ge QL @ff&ﬁ‘lec(%%tnﬁﬁo&ﬁfeﬁ%tc%xﬁar&f totd)@ negative
control grou nci denc

met
with the aB‘8§ﬂ’tgb?{t‘?é“‘éf”i“‘E & campﬁf?P'W%“%rTa%ml d«gfea&? a'tdhl @"r‘%dﬁret‘f’sé“&t ed with
| aqui ni nodorlbinnig/ckugont subdp g appdréntl=Fhoatd tloseativeineractidn wath GARodkppg.
(subcut aneous) exhibited additive effect (85.2% . However the additive

ef fect wasgpabled:MbEiseant rBRGaHae of high activity exhi bited by | aquini nod
alone (71.4%. WO 2013/016684P US2012/ 048684

In examples 2.1 and 2.2 the higher dose laquinimod had a clear synergistic effect while lower

20  doses apparently did not provide any additive effect over GA-blocking. Example 2.2 is repeated
here. Results are shown on Table 6 and Figure 3. Disease induction and treatment were carried

out as in example 2.1.

Materials and methods: EAE induction and Test Procedure are same as in Example 2.1. Reagents

are same as in Example 2.1

25  Study Design: 120 female C57B1/6 mice 8-10 weeks old were used the study. Mice were

allocated randomly into 8 groups according to Table 7 below.



-4 8- Table 12 Treatnment Mortality MVB GVS Mean Duration (days) Onset
(days) I nci dence % Inhibition 1 MVS value % I nhibition 2 GVS value %

| nhi bi ti ono2013ag@ti ve Control - 1/20 17/20 - 3.411. 6 - PRTAR2012/048682. 1+6. 5
purified water (oral)

- 3 9_
Table 7
Group Dose Route Start N
Control (DDW) gavage Onday0 [ 15
GA-blocking 12.5 With inoculum | Onday 0 | 15
Laquinimod 1 gavage Onday 0 | 15
Laquinimod + GA-blocking 12.5 | 1 gavage Onday 0 | 15
Laquinimod ‘ 5 gavage Onday0 | 15
Laquinimod + GA-blocking 12.5 | § gavage Onday0 | 15
Laquinimod 25 gavage Onday0 | 15
Laquinimod + GA-blocking 12.5 | 25 gavage Onday O | 15

Preparation of encephalitogenic emulsion

Oil portion: CFA (containing 1 mg/ml MT) was enriched to the concentration of 2 mg/ml: 16
5  mg/MT was added to 16 m! CFA. ’ '

Liquid portion: 24 mg MOG was diluted in 8 ml PBS (3 mg/ml, stock solution). Groups 1, 3, 5
and 7: 4 ml of stock solution was diluted 1:1 with PBS. Groups 2, 4, 6, and 8: 22.5 mg GA was
diluted in 4.5 ml PBS (5 mg/ml). This solution was mixed 1:1 with the stock solution of MOG.

The cmulsion was made from equal parts of oil and liquid portions (1:1) in two syringes
10  connected to each other with Leur lock, transferred to insulin syringe and 0.2 ml was injected to

the right flank of each mouse.
Preparation of Pertussis toxin

31.875 pl Pertussis toxin (200 pg/ml) was added to 25.468 ml saline to yield 250 ng/mll
(50ng/0.2ml/mouse). -

15  Preparation of laquinimod

The high dose LAQ (25mg/10ml/kg) solution (150 mg in 60 ml DDW) was prepared once weekly
and stored in the amber-glass at room temperature. The lower LAQ doses were prepared daily.
For the dose of 5 mg/kg, 1.6 ml of stock solution were added to 6.4 ml DDW. For the dose 1
mg/kg, 1.3 ml of the previous solution (intermediate dose) were added to 5.2 ml DDW. The



19.016.5 Positive Control - 0/20 8/20 52.9% 1.011.5 70.6% 0.510.9 76. 2%
4.3+6.3 GA bl ocking - (p--.00001) 26.6+6.4 12.5 ngy/ kg GA
bl ocki ng woQb2m16¢820 100. 0% 0. 010. 0 100% 0. 0- 10. 0 100% @COAG2@ 20236849/ kg +
LAQ
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compound was administered by gavage once daily during the hole experiment '(30 days) at a
volume of 0.2 ml/mouse.

EAE clinical signs

The mice were observed daily from the 10™ day post-EAE induction (first injection of MOG) and

5  the EAE clinical signs were scored according to the grades described in the 2 above.
Results

As in the previous study, GA-blocking was effective in inhibition of all tested parameters of the

disease (Table 8).

In general, laquinimod alone showed dose-depended efficacy from no effect at a dose of 1 mg/kg
10 10 70% GMS reduction at 5 mg/kg and 95% inhibition of GMS at 25 mg/kg.

Given in combination with GA-blocking, laquinimod at low dose did not show additive effect,
but two higher doses surpassed the effect of GA either reducing GMS of control group by ~90%
(5 mg/kg) or completely inhibiting the disease (no mouse was sick, 25 mg/kg).

Table 8: The effect of laquinimod alone and in combination with GA-blocking on disease severity

lFammeter Mean Group % inhibition Mean Mean
Group ~T——_]Incidence|Mortality | Maximal Mean copmared to Onset, Disease
dose, ; Duration,
gk Score Score | Control | GA-block days days
Control - 14114 4/14 [ 39316 247119 12.1+30 | 146156
1 15/15 4/15 427121225018 | 1.2 13.7:40 | 141253
laquinimod 5 11/15 0/15 | 2.23*:15]0.74"™+07| 70.0 210"+ 84| 6.3"":50
25 6/15 0/15 [0.77*"+1.1|0.12**:02{ 95.1 247**+8.1| 1.5™+23
--------- -—y— -
GA blocking | 13 5/15 0/15 |0.97™"+16/0.52**+10| 78.9 256**+79| 3.7""164
1 9/15 0/15 {1.80*+17|0.65"*z09| 73.7 -25.0 [23.3™ 179 51" 158
GA
blocking {laq{ 5 3/14 0/14 [0.61*:+13|0.26™*+06| 89.5 50.0 [284***t54 19" 144
(12.5) +
25 015 0/15 o (Vi 100.0 100" 31 ()i
15

* p<0.05; ** p < 0.005; *** p< 0.0005

The statistical analysis was made using Kruskal-Wallis test for non-parametric variables followed by Mann-Whitney

comparison



(p>0.00001) 31.010.0 - 25.0ny/ kg (oral) GA - 250 ng/kg 0/20 13/20
23.5% 2.511.9 26.5% 1.3+1.1 38. 1% 8. 316. 7 (subcut aneous) (1:9.7)
22.516. 7 woQo/Q6asg/ kg 0/ 20 8/ 10 PCT/US2012/048684
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Laquinimod alone showed dose-depended efficacy from no effect at a dose of 1 mg/kg to 70%
GMS reduction at 5 mg/kg and 95% inhibition of GMS at 25 mg/kg.

+

Despite the large effect seen with GA-blocking alone (78.9%), laquinimod given in combination
showed additive effect at doses of Smg/kg (89.5%) and 25mg/kg, where the higher dose resulted

5  in complete inhibition of disease.

Since GA-blocking was markedly effective in this study, it was difficult to obtain a more
significant improvement of this result by combined treatment with oral laquinimod. In order to

achieve better combination effect, the dose of GA is reduced to suboptimal.

Summary of Studies of GA-Blocking + Laquinimod in MOG-induced EAE (Examples 2.1-2.3)

10 At higher doses (5 and 25mg/kg) laquinimod provides an additive effect over GA-blocking as

summarized in Table 9 and shown on Figures 4A and 4B.

Table 9
laquinimod GA-Blocking- | laquinimod + GA Blocking
1 2.5 5 25 1 25 5 25
Mean | 1.3- | 53.6 | 57.3 | 74.88 67.6 60.4 | 60.87 { 79.4 | 90.0
n 15 15 | 42 30 45 30 14 45 31
SD | 72.1132.4]30.6] 29.0 37.7 32.5] 33.0 [27.2] 185
se 186 ] 84 | 47 | 53 5.6 5.9 8.8 40 | 33

Example 2.4 MOG-Induced EAE with GA blocking and Subcutaneous (s.c). Daily GA

15  The objective of this study was to test the additive effect of laquinimod and GA in the EAE model

in C57B1 mice. The C57BI strain of mouse was selected, as it is an established EAE model.

Laquinimod was administered daily orally for 30 days at dose level of 5.0 mg/kg or 25.0 mg/kg.
GA was administered subcutaneously for 10 days at a dose of 250 mg/kg or once, along with

encephalitogen at dose level of 12.5 mg/kg.

20  In order to study the additive effect of laquinimod and GA, laquinimod was administered to
groups of mice where GA was administered subcutaneously at a dose of 250 mg/kg or along with

encephalitogen at dose level of 12.5 mg/kg.

The suppressive activity of groups with combination treatment was compared to group where

laquinimod or GA were administered alone.



52.9% 1.511. 8 55.9% 0. 6+0. 9 71.4% 4.216.0 (oral) (p. 00006) 26.9-16.0
LAQ 25.0 ng/ kg 0/20 2/20 88.2%0.311.0 91.2% 0. 1+0. 4 95.2% 0. 8+2.6 (oral)
(p>0. 00004P 2B0/BaR46 GA - 250 ng/ kg 0/ 20 7/20 58.8% 1. 1PCTAIS2012/048684
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GA at a dose of 12.5 mg/kg administered along with the encephalitogen (blocking) served as

positive control group.
General Design

Disease was induced in the mice by the injection of the encephalitogenic emulsion (MOG/CFA).
5  Laquinimod was administered orally for 30 consecutive days from the initiation of the study. GA

was administered subcutaneously for 10 consecutive days from the initiation of the study.
MATERIALS

Laquinimod sodium; Glatiramer acetate; Purified water; Pertussis toxin: Sigma; MOG 35-55: Mnf
Novatide; Complete Freund’s Adjuvant (CFA). Sigma; Saline: Mnf- DEMO S.A; and
10  Mycobacterium tuberculosis H37 RA (MT): Mnf- Difco.

EXPERIMENTAL ANIMALS
Species, strain and supplier

Healthy, nulliparous, non-pregnant female mice of the C57BlI strain weighing about 15-22 g were
approximately 7-8 weeks of age on arrival. The body weight of the animals was recorded on the

15  day of delivery.
Overtly healthy animals were assigned to study groups arbitrarily before treatment commenced.
TEST PROCEDURES

EAE induction EAE was induced by injecting the encephalitogenic mixture (emulsion)
consisting of MOG (150.0 pg/mouse). A volume of 0.2 ml of emulsion was injected
20  subcutaneously into the flanks of the mice. Pertussis toxin was injected intraperitoneally on the

day of induction and 48 hours later (total amount was 0.300 pg/mouse in 0.2 ml dosage volume).

Group Assignment The mice were allocated to the following treatment groups as shown in Table
10:



67.6% 0. 3+0. 6 85. 7% 2. 313. 8 (subcut aneous) +

-5.0 ng/ kg (oral)

GA -

(p>0.00001) 28.813.8 LAQ

250 ng/ kg 0/ 20 2/20 88.2%0.411.1 88. 2%

0. 1+0. 2 9%02%43016681. 6 (subcut aneous) + PCT/US2012/048684
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Table 10:

Group | Treatment Administration schedule
Groups

I Negative Control — purified water (oral) Daily for 30 days
GA blocking — 12.5 mg/kg (subcutaneous along with

2 . ] Once
encephalitogen)

3 GA blocking — 12.5 mg/kg (subcutaneous along with | GA — once + laquinimod — daily |
encephalitogen) + laquinimod — 25.0 mg/kg (oral) for 30 days

4 GA - 250 mg/kg (subcutaneous) Daily for 10 days

5 LLaquinimod — 5.0 mg/kg (oral) Daily for 30 days

6 Laquinimod — 25.0 mg/kg (oral) Daily for 30 days .

7 GA — 250 mg/kg (subcutaneous) + laquinimod — 5.0 | GA - daily for 10 days +
mg/kg (oral) laquinimod — daily for 30 days

8 GA - 250 mg/kg (subcutaneous) + laquinimod — 25.0 § GA -~ daily for 10 days -+

10

15

20

mg/kg (oral)

laquinimod — daily for 30 days

Preparation and administration of encephalitogenic emulsion

Oil portion: CFA (containing 1 mg/ml MT) was enriched to the concentration of 2 mg/ml: 30.0
mg/MT was added to 30.0 ml CFA.

Liguid portion: Groups 1, 4-8: 46.3 mg MOG was diluted in 15.4 ml Normal Saline (3.0mg/ml
MOG stock solution). 11.0 mL of 3.0mg/ml stock solution solution was diluted in 11.0 mL

Normal Saline to yield 1.5 mg MOG /mL. Groups 2 and 3: 5 mg/mL stock solution of GA was

prepared in Normal Saline. 4.0 mL of this solution was mixed with 4.0 mL of 3mg/ml MOG stock
solution to yield 1.5 mg MOG /mL and 2.5 mg GA/mL.

The emulsion(for groups 2 and 3 and groups 1 and 4 to 8) were made from equal parts of oil

and liquid portiéns (1:1) in two syringes -connected to each other with Leur lock, transferred to-

insulin syringe and 0.2 ml was injected to the right flank of each mouse. The dose of the MOG

in all the groups (1 to 8) was 150 pg/mouse. The dose of the GA in groups 2 and 3 was 250

pug/mouse.

Preparation and administration of Pertussis toxin

75 uL Pertussis toxin (200 pg/ml) was added to 40 ml saline to yield about 375 ng/ml. The

pertussis toxin was administered intraperitoneally on the day of encephalitogen injection and 48
hours later (75.0 ng/0.2ml/mouse).

Preparation and administration of the test formulations Laquinimod:

The test concentrations of laquinimod were prepared in purified water. For high dose (25.0
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A0.2m emhﬁinergny\@@nhmfmxsedm&w‘gui AneekHsd i}orh rmtaput B&t f:}\@-ﬂllﬂﬁcn@nf alghe m ce.
i nducti on and

Pertussis toxin.wa traperi.t oneal

28 hour s | SEsRtBRen LEERE| M FRE bR aER bl Bl ByrkdAER | 1 0 s
m dosage @@Pm%thﬂ@@b@ﬂow\sm gnment The nice were allocated to the
followi ng treatnent groups (table 13): Table 13 G oup Treatnment G oups
Adm ni s6r atralodn! 1Ivhiedich 6f tHe E¥GD@INicdESiggont rol -purified water (oral) Daily for
30 days

Score Sigus Description
0 Nonnal behaviowr No newological signs.
1 Tail weakness The mouse tail was limp and droops.

2 Hind legs weakness Limb paresis, wobbly walk - when the mouse
walks the hind legs were unsteady.

3 Hind legs paralysis The mouse can't move it's hind legs and it drags
them when he walks.
4 Full paralysis The mouse can't move it's legs at all, it looks

thinner and emaciated.
5 Death -

mice having scores of 1 and above were considered sick. When the first clinical sign appeared all
mice were given food soaked in water, which was spread on different places on the bedding of the
cages. An animal which continued to have score 4 for three days was killed on humane grounds
20  and given score 5 on the next day. For calculation purposes, the score of animals that were

sacrificed or died was carried forward.
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10 « The mortality of disease was calculated as

MORTALITY of DISEASE = ( No.of dead or moribound mice intreated group )

No.of dead or moribound miceincontrol group

+ The percent inhibition according to mortality was calculated as

INHIBITION (%) of MORTALITY = (] _ Number of dead or moribound mice intreated group ) <100

Number of dead or moribound mice in control group

Calculation of duration of disease

15 e The mean duration of disease expressed in days was calculated as

i 2 Duration of disease of each mouse
Mean Duration =( f /

No.of miceinthe group

Calculation of mean delay in onset of disease

+ The mean onset of disease expressed in days was calculated as



20 aliquoted in 10 tubes and stored at -20 C. Every day one tube was thawed
and brought to RT. GA was adm ni stered subcutaneously daily for 10 days
fromthe woi2oisatisesa of the study to the mce of groups BCTASa01d/0%8681 a

vol unme of 0.1 ni.. EXPERI MENTAL OBSERVATI ONS Morbidity and Mortality
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criteriftd. I'n the PrPSERY mabligy vasRUgrtp treated with | aquini mod (2.5

ng/ kg) did not exhibit any additive effect with GA at dose 5 | evel of 250
ng/ kg (subcut an he i tf| vemebineaitd gras \Nn significant in the group
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at dose level of 250 ng/kg. (81.0%activity conpared to 71.4% activity

exhi bi ted R}ésbf‘&m ninmod (5 ng/kg) alone. Table 19 Treatnent Mrtality MVB

A summary of the incidence, mortality, MMS, GMS, duration of the disease, onset of the disease
and the activity of each group according to Incidence, MMS and GMS is shown in the -

20  summarized Table 12.



GV Mean Duration (days) Onset (days) I nci dence % I nhibition 1 MVS val ue
% Inhibition 2 GVS value % I nhibition 3 NegativeControl 0/15 14/15 -
3.4+1.1 -wD.2008/8668416. 1+4. 9 -purifiedwater (oral) PCTAIS9644/098684

GAbl ocki ng- 0/15 6/ 15 57. 1%

-47-~

Clinical signs and mortality No clinical symptoms were observed during the first 10 days of the
study (before starting of scoring for EAE). There was no morbidity and mortality prior to onset of
the EAE disease.

Incidence, Onset and Duration of Disease The incidence of disease in the vehicle treated
5  negative control group was 17/20 compared to 8/20 in the GA blocking positive control group.

No mortality was observed in the other treated groups.
Mean Maximal Score (MMS) and Group Mean Score (GMS)

The MMS of the vehicle treated negative control group was 3.4 and of GA blocking positive

control group was 0.5.

10 Group treated with laquinimod (5 mg/kg) along with GA at dose level of 250 mg/kg
(subcutaneous) exhibited additive effect (85.2% according to GMS) which was not significant
because of high activity exhibited by laquinimod alone (71.4% according to GMS). GA

administered subcutaneously exhibited 38.1% activity.

According to GMS, the GA blocking positive control and laquinimod (25 mg/kg) treated groups
15  suppressed EAE compared to the negative control group by 76.2% (p=0.00001) and 95.2%
(p>0.00001) respectively. In group where the combination treatment (GA blocking and

laquinimod - 25 mg/kg) was given, 100% activity was observed.
CONCLUSION

The test was valid as both calculated parameters of the negative control group, the incidence
20  (85%) and Mean Maximal Score (3.4) met with the acceptance criteria. In the present study, the
group treated with laquinimod (5 mg/kg) along with GA at dose level of 250 mg/kg
(subcutaneous) exhibited additive effect (85.2%). However the additive effect was not significant

because of high activity exhibited by laquinimod alone (71.4%).



1.3+1.8 61.8%0.7+1.0 66. 7% 12. 1+5.3 12.5 nyg/ kg (subcutaneous along with

encephal i t ogen) (p).00041) 26.1+7.0 GA - 250 ng,/kg 0/15 13/15 100. 0%
3.3+1. 4 WO%D/MA6B40 4. 8% 12. 1+5. 3 (subcut aneous) PCPAG2TIOY4684 1+5. 5
GA - 250ng/ kg 0/ 15 9/15 35.7% 1.8+1.7 47.1%
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Table 12
Mortality MMS . GMS Mean
Treatment Duration
(days)
Incidence | % MMS % GMS % Inhibition | Onset
Inhibition | value Inhibition | value 3 (days)
1 2
Negative Control — | 1/20 17120 - 3.4£16 | - 2.1£12 | - 12.146.5
purified water 19.046.5
(oral) :
Positive Control - | 0/20 820 52.9% 1.0£1.5 | 70.6% 0.540.9 | 76.2% 4.3+6.3
GA blocking — (p=0.00001) | 26.616.4
12.5 mg/kg
GA blocking — 0/20 0/20 100.0% 0.00.0 | 100% 0.0+0.0 | 100% 0.0+0.0
12.5mg/kg + LAQ (p>0.00001) | 31.0+0.0
—25.0mg/kg (oral) i
GA -250 mg/kg 0120 13120 23.5% 2.5%1.9 | 26.5% 1.3x1.1 | 38.1% 8.3£6.7
(subcutaneous) (p=0.7) 22.546.7
LAQ 5.0 mg/kg 020 8/10 52.9% 1.5£1.8 | 55.9% 0.6£0.9 | 71.4% 4.2+6.0
oral) ) (p=0.00006) | 26.946.0
LAQ 25.0 mg/kg 020 2120 88.2% 03x1.0 | 91.2% 0.1£04 | 952% 0.8+2.6
(oral) (p>0.00001) | 30.3x2.6
GA -250 mg/kg 0/20 7120 58.8% 1.121.6 | 67.6% 0.3+0.6 | 85.7% 2.3+3.8
(subcutaneous) + (p>0.00001) | 28.843.8
LAQ-5.0 mg/kg
(oral)
GA - 250 mg/kg 020 2120 88.2% 0.4x1.1 | 88.2% 0.1£02 | 95.2% 0.5+1.6
(subcutaneous) + (p>0.00001) | 30.5%1.6
LAQ-25.0 mg/kg '
(oral)
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15

Example 2.5 MOG-Induced EAE with GA blocking and Subcutaneous (s.c). Daily GA

The objective of this study was to test the suppressive effect of laquinimod alone .and in
combination with Glatiramer acetate in the EAE model in C57BI mice. In order to study the
additive effect, laquinimod and GA were administered alone or in combination and the
suppréssive activity of the groups with combination treatment were compared to group where
laquinimod or GA were administered alone. GA was administered subcutaneously for 10 days at a
dose of 250 mg/kg. Laquinimod was administered orally at dose levels of 2.5 and 5.0 mg/kg. GA
at a dose of 12.5 mg/kg administered along with the encephalitogen (blocking) served as positive

control group.

The EAE is an animal model for multiple sclerosis. The C57Bl strain of mouse has been selected,

as it is an established EAE model.

General Design

EAE was induced in the mice by the injection of the encephalitogenic emulsion (MOG/CFA).
Laquinimod was administered orally for 30 consecutive days. GA was administered

subcutaneously for 10 consecutive days from the initiation of the study.



0.50.9 76.2% 27. 3+5. 0 (subcut aneous) (p0.00005) 3.7+5.0 + LAQ -2.5

ng/ kg (oral) GA - 250 ng/kg 0/15 8/ 15 42.9% 1.8+1.8 47.4% 0. 4+0. 6
81. 0% 28.86208/(16dscut aneous) (p. 0.00001) PCT/US2012/048684
-49-
MATERIALS

Laquinimod sodium; Glatiramer acetate; Purified water; Pertussis toxin: Sigma; MOG 35-55: Mnf
Novatide; Complete Freund’s Adjuvant (CFA): Sigma; Saline: Mnf-DEMO S.A; and
Mycobacterium tuberculosis H37 RA (MT): Mnf-Difco.

5 EXPERIMENTAL ANIMALS

Healthy, nulliparous, non-pregnant female mice of the C57BI strain weighing about 15-22 g were
approximately 7-8 weeks old on arrival. The body weights of the animals were recorded on the
day of delivery. Overtly healthy animals were assigned to study groups arbitrarily before

treatment commenced.

10 TEST PROCEDURES
EAE induction EAE was induced by injecting the encephalitogenic mixture (emulsion)
consisting of MOG (150.0 mg/mouse). A 0.2 ml emulsion was injected subcutaneously into the
flanks of the mice. Pertussis toxin was injected intraperitoneally on the day of induction and 48
hours later (total amount will be 0.150 + 0.150 =0.300 ug/mouse in 0.2 ml dosage volume).

15 Group Assignment

The mice were allocated to the following treatment groups (table 13):

Table 13

Group || Treatment . Administration schedule
Groups

1 Negative Control — purified water (oral) Daily for 30 days

2 GA blocking — 12.5 mg/kg Once
(subcutancous along with encephalitogen)

3 GA -~ 250 mg/kg (subcutaneous) GA — daily for 10'days

4 GA - 250mg/kg (subcutaneous) GA - daily for 10 days + LAQ —
+ LAQ-2.5 mg/kg (oral) : daily for 30 days

5 GA - 250 mg/kg (subcutaneous) GA - daily for 10 days + LAQ —
+ LAQ 5.0 mg/kg (oral) daily for 30 days .

6 LAQ-2.5 mg/kg LAQ — daily for 30 days

7 LAQ-5.0 mg/kg LAQ — daily for 30 days

8 LAQ~25.0 mg/kg LAQ — daily for 30 days

20  Preparation and administration of encephalitogenic emulsion

Oil portion: CFA (containing 1 mg/ml MT) was enriched to the concentration of 2 mg/ml: 33.5
mg/MT were added to 33.5 ml CFA.



2.7+3.6 + LAQ 5.0 nyg/kg (oral) LAQ - 2.5 ng/ kg 1/15 6115 57. 1%
1.5+2.1 55.9%0.51-0.8 76.2%0.8+2. 6
ng/ kg 0/ WO 13#166843% 2. 1+1. 8 38.2% 0. 6+-0. 7 71. 4% 5. 76 PET/US2012/048684
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Liquid portion: Groups 1, 3-8: 45.9 mg MOG was diluted in 15.3 ml Normal Saline (3.0mg/m]
MOG stock solution). 12.5 mL of 3.0mg/ml stock solution was diluted in 12.5 mL Normal Saline
to yield 1.5 mg MOG /mL. Group 2: 5 mg/mL stock solution of GA were prepared in Normal
Saline. 2.5 mL of this solution was mixed with 2.5 mL of 3mg/ml MOG stock solution to yield
1.5 mg MOG /mL and 2.5 mg GA/mL. The emulsification was made from equal parts of oil and
liquid portions (1:1) in two syringes connected to each other with Leur lock, transferred to insulin
syringe and 0.2 ml was injected the right flank of each mouse. The dose of the MOG in all the
groups (1 10 8) was 150 mg/mouse. The dose of the GA in group 2 was 250 mg/mouse.

Preparation and administration of Pertussis toxin 60 mL Pertussis toxin (200 mg/ml) was’
added to 31.940 ml saline to yield about 375 ng/ml. The pertussis toxin was administered

intraperitoneally on the day of encephalitogen injection and 48 hours later (75.0 ng/0.2ml/mouse).
Preparation and administration of LAQ formulations:

The test concentrations of laquinimod were prepared in purified water. For high dose (25.0
mg/kg) 2.5 mg/mL stock solution was prepared (group 8). The 2.5 mg/mL stock solution was
diluted 1:5 and 1:10 to yield 0.5 and 0.25 mg/mL for dose levels of 5.0 mg/kg for groups 5 and 7
and 2.5 mg/kg respectively for groups # 4 and 6. Laquinimod was administered daily from the

initiation of the study, to the respective groups by gavage at a volume of 0.2 ml/mouse.
Glatiramer acctate:

A 50.0 mg/ml stock solution of GA was prepared in Saline. 5.0 mL of 50.0 mg/mL GA was
aliquoted in 10 tubes and stored at -20° C. Every day one tube was thawed and brought to RT. GA
was administered subcutaneously daily for 10 days from the initiation of the study to the mice of

groups 3, 4 and 5 at a volume of 0.1 mL.
EXPERIMENTAL OBSERVATIONS

Morbidity and Mortality All animals were examined once daily to detect if any is dead or

moribund.

Clinical signs Scoring of EAE clinical signs was started from Day 10 post EAE induction and
was continued daily until Day 30. The clinical signs were recorded according to a grading system

described in the Table 2 above.

All mice having scores of 1 and above were considered sick. When the first clinical sign appeared
all mice were given food soaked in water, which was spread on different places on the bedding of

the cages. An animal which continued to have score 5 for three days was killed on humane

(p- A0. 00003) 30.3+2.6 LAQ -

5.0



(p-00001) 25.11-6.8 LAQ - 25.0 ng/kg 0/15 0/ 15 100.0% 0.0-1-0.0 100. 00%
0. 00. 0 100. 00% 31.0+0.0 (p>0.00001) 0.0+0.0 WO

2013/ 016680RCT/UGR012/ 048684 -5 3- Sumary of G oup MeamrCBase@2(0@dS)

I nhibition in MOG Conbi nati on Studies (Exanples 2.1-2.5) Table 15 GA-
Bl ock GA s.c LQ 2.5ng/ kg 51—

grounds and given score 6 on the next day. For calculation purposes, the score of animals that

were sacrificed or died (6) was carried forward.
INTERPRETATION OF RESULTS
Same as in Example 2.4.

5 RESULTS

A summary of the incidence, mortality, MMS, GMS, duration of the disease, onset of the disease
and the activity of each group according to Incidence, MMS and GMS is shown in the

summarized Table 14.
Clinical signs and mortality

10  No clinical symptoms were observed during the first 10 days of the study (before initiation of
scoring for EAE). There was no morbidity and mortality prior to onset of the EAE disease. One
mouse died in group treated with 2.5 mg/kg laquinimod. No mortality was observed in the other

treated groups.
Incidence, Onset and Duration of Disease

15  The incidence of disease in the vehicle treated negative control group was 14/15 compared to 6/15
in the GA blocking positive control group. The onset and duration of disease were 14.9 + 4.9 and
16.1 = 4.9 respectively in the vehicle treated negative control group compared to 26.1 + 7.0 and

12.1 £ 5.3 respectively in the GA blocking positive control group.
Mean Maximal Score (MMS) and Group Mean Score (GMS)

20  The MMS of the vehicle treated negative control group was 3.4 + 1.1 and of GA blocking positive
control group was 1.3 + 1.8. According to GMS, the GA blocking positive control (12.5 mg/kg)
and laquinimod (25 mg/kg) treated groups suppressed EAE compared to the negative control
group by 66.7% (p=0.0004) and 100.0% (p>0.000001) respectively. GA administered
subcutaneously exhibited no suppressive activity -4.8% (p=0.7). Group treated with laquinimod (5

25 mg/kg) along with GA at dose level of 250 mg/kg (subcutaneous) exhibited additive effect -
81.0% activity according to GMS (p=0.000001) which was not significant because of high
activity exhibited by laquinimod alone -71.4% (p=0.00001) according to GMS). GA administered
subcutaneously exhibited no suppressive activity -4.8% (p = 0.7). Group treated with laquinimod

. (2.5 mg/kg) along with GA at dose level of 250 mg/kg (subcutaneous) exhibited no additive effect

30 —76.2% activity according to GMS.
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CONCLUSIONS

The test was valid as both calculated parameters of the negative control group, the incidence
k93.3%) and Mean Maximal Score (3.4) met with the acceptance criteria. In the present study, the
group treated with laquinimod (2.5 mg/kg) did not exhibit any additive effect with GA at dose
5 level of 250 mg/kg (subcutaneous). The additive effect was not significant in the group treated
with laquinimod (5 mg/kg) along with GA administered subcutaneously at dose level of 250
mg/kg. (81.0% activity compared to 71.4% activity exhibited by laquinimod (5 mg/kg) alone.

Table 14
Mortality MMS GMS Mean
Treatment Duration
(days)
Incidence | % MMS % GMS % Inhibition | Onset
Inhibition | value Inhibition | value 3 (days)
) 2
Negative  Control | 0/15 14/15 - 34x11 | - 2,109 | - 16.1+4.9
— purified water 14.934.9
(oral)
GA blocking - | 0/15 6/15 57.1% 1.3£1.8 | 61.8% 0.7£1.0 | 66.7% 12.145.3
12.5 mp/kg (p=0.00041) | 26.1£7.0
(subcutaneous
along with
encephalitogen)
GA -250 mg/kg 0/15 13/15 100.0% 33+14 | 2.9% 2.0+1.0 | 4.8% 121453
(subcutaneous) (p=0.70) 18.145.5
GA - 250mykg | 0/15 9/15 35.7% 1.8+£1.7 | 47.1% 0.5£0.9 | 76.2% 27.3£5.0
(subcutaneous) (p=0.00005) 3.7+5.0
+ LAQ-25
mg/kg (oral)
GA — 250 mg/kg | 0/15 8/15 42.9% 1.8+1.8 | 47.4% 04406 | 81.0% 28.3+3.6
(subcutaneous) (p=0.00001) 2.743.6
+LAQ 5.0 mg/kg
(oral)
1/15 6/15 57.1% 1.5£2.1 | 55.9% 0.580.8 { 76.2% 0.842.6
LAQ-2.5 mg/kg (p=0.00003) | 30.3x2.6
LAQ- 5.0 m/kg 0/1s 9/15 64.3% 2.1x1.8 | 38.2% 0.6£0.7 | 71.4% 5.746.6
) .00001) | 25.146.8
LAQ-25.0 mg/kg | 0/15 0/15 100.0% 0.0+0.0 | 100.00% 0.0£0.0 | 100.00% 31.0£0.0
(p>0.00001) | 0.0+0.0

10
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5 Example 2.6: Combination Study in Biozzi mice

" The objective of this study was to determine the optimal effective dose of laquinimod and to study
the suppressive effect of laquinimod and GA alone and together, following daily administration
by oral gavage, once a day for 59 days in relapsing remitting (RR) EAE in Biozzi mice

(preventive model).

10 EAE is an animal model for multiple sclerosis. In the Biozzi AB/H EAE mice, a RR EAE can be
induced. In this model, unlike the Lewis rat model and many other acute EAE models in mice, the
mouse does not become refractory to disease induction following a single acute episode. Re-
injection of an encephalitogen can induce a chronic relapsing disease that enables measuring

long-term effects on subsequent relapses rather than immediate effects.
15  Materials

Glatiramer acetate drug substance; laquinimod drug substance; Lyophilized Mouse spinal cord
homogenate (MSCH) from ICR mice; Incomplete Freund’s Adjuvant (ICFA) “Difco”; Milli-Q
purified water (pH2O); Mycobacterium tuberculosis, H37Ra (MT); and Difco PBS, “Sigma”.

Experimental animals

20  Healthy, specific pathogen free, female Biozzi mice were used in the study. The mice were 6-11



5 encephal i t ogeni c agent (MSCH enul sion). 0.3 nL of the encephalitogenic
agent containing 1.0 ng of MSCH and 200.0 ug of MI was injected

subcut anewo2b1s/016484t WO sites in the right flank of ‘eachpPomuse012048684 L at
each site). The second injection was done in a simlar manner in the |eft
flank, one week later. Tr eat ments4sgr oup assi gnnent: On the day of
first injection of encephal otigen, the Biozzi mce 10were randomy

all ocated to eight treatnment groups as follows: Tables 16-17. Table 16

G oup G oupreskdeldni imecod indentiondnd wriighed 20gdf%schedul e | 25.0 ng/ kg LAQ + 12.5
ng/ kg GA adm nistered orally Dailyfrom njectionof encephalitogen for 59
days -) 5. @estgfdegiukAQ + 12. 5 ng/ kg GA admi ni stered orally

Dai | yfrom nj ecti onof encephalitogen for 59 days 3 25.0 ng/ kg LAQ

admi ni st er @d g0 @hdti¥n: Dﬁx'e'E)l\fEHQJDc{Un% Qmededa&?cﬁkgat'o' tREHaR: ‘fRWEAﬁsgBl gys 4 12.5
my/ kg LAQ admi ni stered ora rom nj ectlonof encephal i togen for 59

days 5 5.0 AgPRe E‘)&Q%ﬁﬁ’f%‘ﬁhg @Pé'aec)éf’ évhcgiaq%ﬂslym BriRGieant yecslater with
encephabi t egephalitogenid Agalaphas Exfulsich). .3l kOtha eritephblabgehiie dgaat @hnlapiing 1.0

Dai | yf rom QJ %?MS%QO}M encé%h%qMTt \%gq\ﬂec}eg ubglgangglxg/ J\R%){lt%gﬁqlthe r%”trﬂafﬂ& gfd wat er)

Dallyfron1nject|ono toge
2013/ 01668aPrmopssid) 1o aggdpite). The second injection was done in a similar manner in the left

flank, one week later.

Treatment group assignment: On the day of first injection of encephalotigen, the Biozzi mice

10  were randomly allocated to eight treatment groups as follows: Tables 16-17.

Table 16

Group | Group Identification Administration schedule

25.0 mg/kg LAQ + 12.5 mg/kg GA administered orally | Daily from injection of
: encephalitogen for 59 days

Daily from injection of

encephalitogen for 59 days

Daily from injection of

~

5.0 mg/kg LAQ + 12.5 mg/kg GA administered orally

3 25.0 mg/kg 1LAQ administered orally encephalitogen for 59 days
4 12.5 mg/kg LAQ administered orally Daily from injection of
) encephalitogen for 59 days
5 5.0 mg/kg LAQ administered orally Daily from injection of
encephalitogen for 59 days
.. Dail from injection of
6 GA 12.5 mg/kg administered orally ence);,)halitogen for 59J days
7 Control (purified water) Daily from Injection of

encephalitogen for 59 days




-55- Table 17 DAY 1 DAY TEST PROCEDURE 1 Subcutaneous injection of Al SCH
+ CFA enmulsion into tight flank. 1 Allocation of mce to treatnment groups
and i nitiwoi2ors/abesur eat nent for 59 consecutive days 8 SeoTaiSaneoussss
injection of MSC H + CFA emulsion into left flank 15 Initiation of scoring
of mce for EAE clinical signs 60 Terdqgsnati on of study Schedul e of
procedures during study Preparation of test fornul ati ons 5The wor ki ng
concentrations of the laquininod and GA were prepared in purified water. A
5.0 ng/ nL §8Btk ol ution of laquininmod and a 1.25 ng/nL stock sol ution of
GA was prepared. The 5.0 ng/nL | aquininod stock solution was diluted 1:2,
1:4 and 1:10 to yield 2.5, 1.25 and 0.5 ng/nlL for dose levels of 25.0

ng/ kg, 12.5 ng/ kg and 5.0 ng/ kg | aquini nod respectively. The 2.5 ng/nlL GA
stock sol ution V\gs dilfuted 4:2, to yield 1.25 nmg/nL foryp dose level of 12.5
ng/ kg 10 GA.pathe 2.5 ¢ng/ mLisGA stock solution was dilutged 1:2 with 5.0
nmg/nmL laquininpd to vield 1.25 ng/nl GA and 2.5 ng/nml | aqui ni nod for dose

| evel s of 12.5|My/[kg GA and 25 ng/ KE*IPEQEAPKERod. The 5.0 ng/ i | aqui ni nod
st ock sol uti on[Was| di T Ut @tturdnedns ij&arioy b1 GibcH +ICr NEalBbn nrohig M. > Y7 T[L GA st ock

sol uti on was d Illn“ pﬁll 1: ?f\A@ th 1 0 _ng/ '!'a'n'::li ni nod to l}/i eld 1.25 ng/ nm. GA
and 0.5 ng/nL | aquji RIS FPET° YEEE" §E &y Riyph of Seament Gttty 5.0 ny/ kg

| aqui ni nod. 15[Test| art | clhecuaekais hieSitueMSCBACTRRSulsth Belek Muldl | NG Jgr oups were
adm ni st ered dpibyt-by—oral—gavage a-volume dose_leovel of 250/ nouse of
the respective|test formulations From the ay the'nice are al|l ocated to the
treatment groupg([first injection dfmemeephdl |t ogen) for 59 gonsecutive
days until the“termratton—of—thestudy—206Hniecal—oebservatfon and scoring
The m ce were exam ned and scored according to the follow ng table, until

t he term n&tlichwle offpredadurest duelipe 6t8dy days after initiation of treatnment). WO
2013/ 016684RGI/LG2O12!L RiB&EBdons S 6- Table 18: Eval uation of the EAE cli nical
signs. Score Signs Description O Nornmal behavior No neurol ogical signs. |
Tai |

vvegk n%‘ﬁesworking concentrations of the laquinimod and GA were prepared in purified water.

A 5.0 mg/mL stock solution of laquinimod and a 1.25 mg/mL stock solution of GA was prepared.
The 5.0 mg/mL laquinimod stock solution was diluted 1:2, 1:4 and 1:10 to yield 2.5, 1.25 and 0.5
mg/mL for dose levels of 25.0 mg/kg, 12.5 mg/kg and 5.0 mg/kg laquinimod respectively. The
2.5 mg/mL GA stock solution was diluted 1:2, to yield 1.25 mg/mL for dose level of 12.5 mg/kg

10  GA.The 2.5 mg/mL GA stock solution was diluted 1:2 with 5.0 mg/mL laquinimod to yield 1.25
mg/mL GA and 2.5 mg/mL laquinimod for dose levels of 12.5 mg/kg GA and 25 mg/kg
laquinimod. The 5.0 mg/mL laquinimod stock solution was diluted 1:5 to yield 1 mg/mL. The 2.5
mg/mL GA stock solutioﬁ was diluted 1:2 with 1.0 mg/mL laquinimod to yield 1.25 mg/mL GA~
and 0.5 mg/mL laquinimod for dose levels of 12.5 mg/kg GA and 5.0 mg/kg laquinimod.

15 Test article administration

The mice in all the groups were administered daily by oral gavage a volume dose level of 250
mL/mouse of the respective test formulations from the day the mice are allocated to the treatment
groups (first injection of encephalitogen) for 59 consecutive days until the termination of the

study.

20 Clinical obsérvation and scoring

The mice were examined and scored according to the following table, until the termination of the

study (60 days after initiation of treatment).
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A summary of the incidence, mean maximal score, group mean score/ individual mean scores and

mean duration of disease during first attack, second attack and first and second attack together are

shown in the summary tables 19-21.

During the observation period, 2 and 3 mice died, respectively in groups treated with GA (12.5 -

15

mg/kg) and water (Control).

During the first and second attacks, and when the scores ‘of the first and the second attacks of

EAE were calculated together, groups treated with dose level of 12.5 mg/kg GA along with

laquinimod at dose levels of 25.0 and 5.0 mg/kg were the most effective in the suppression of
EAE.

20

During the first attack, the individual mean scores of these groups were 82.0% and 66.3% lower
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than for the water administered control group (see table 20). During the second attack the
individual mean scores of these groups were 84.6% and 64.5% lower than for the water

administered control group (see table 21).

When the scores of the first and the second attacks of EAE were calculated together, the group
5 mean score of these groups were 82.6% and 60.9% lower than for the water administered control

group (see table 19).

Groups treated with laquinimod alone were more effective in the suppression of EAE during the

first relapse than during the second relapse.

During the first attack, groups treated with 5, 12.5 and 25.0 mg/kg laquinimod were 38.2%,
10  53.3% and 42.8% lower than for the water administered control group (see table 20). During the
second attack, groups treated with 5, 12.5 and 25.0 mg/kg laquinimod were 18.4%, 41.4% and

29.2% lower than for the water administered control group (see table 21).

5.6 GA administered alone at dose level of 12.5 mg/kg was 15.6%, 35.5% and 21.7% lower
than for the water administered control group during the first, second and first and second attacks

15  together respectively.
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Table 19
Treatment Mortalit | Incidence MMS GMS Mean
y " | Duration(Days
: % valu | % valu | % )
inhibitio | e inhibitio | e inhibitio
n n n
25.0mg/kg 0/14 3/14 | 76.9% 1.1+ ] 69.4% 0.4+ | 82.6% 53123
laquinimod . 1.9 0.8
+12.5mg/kg GA p=0.0005
5.0mg/kg 0/14 7/14 | 46.2% 1.9+ 47.2% 09+ | 60.9% 14.6+6.2
laquinimod 20 1.0
+12.5mg/kg GA p=0.007
25.0mg/kg 0/14 9/14 | 30.8% 26+ | 27.8% 1.6 + | 30.4% 23.0+16.4
laquinimod 2.0 1.3
p=0.19
12.5mg/kg 0/14 10/1 | 23.1% 2.8+ | 22.2% 1.3+ | 43.5% 17.5+ 14.0
laquinimod 4 1.8 ' 1.0
p=0.05 .
5.0 mg/kg 0/14 10/1 | 23.1% 3.1+ | 16.2% 1.8+ | 21.7% 26.5+17.0
laquinimod 4 1.7 1.1
p=0.36
Glatimer 2/14 12/1 | 7.7% 3.6+ | 0.0% 1.8+ | 21.7% 23.8+16.2
acetate 12.5 4 1.6 1.5
mg/kg p=0.43
Control(Purifie | 2/14 131 - 3.6+ |- 23 |- 29.1£159
d water) 4 14 1.6
Table 20
No. Mortality | Incidence | % MMS IMS Mean
Treatment Inhibition | value % value % Duration
1 Inhibition Inhibitio | (days)
2 n3
1 25.0 mg/kg 0/14 3/14 78.6% 1.1x1.9 | 69.4% 12.5421.9 82.0% 3.0+6.6
LAQ+ 125 p=0.01
mg/kg GA
2 5.0 mg/kg 0/14 7/14 46.2% 1.942.0 | 47.2% 23.4+26.6 66.3% 84196
LAQ+ 125 P=0.04
mg/kg GA
3 25.0 mg/kg 0/14 9/14 30.8% 2620 | 27.8% 39.7+32.3 42.8% 13.9+£10.0
LAQ P=0.18
4 12.5 mg/kg 0/14 10/14 23.1% 2.7x1.9 | 25.0% 3244249 53.3% 9.6+8.6
LAQ P=0.23
S 5.0 mp/kg 0/14 10/14 23.1% 29+1.9 | 19.4% 42.9+29.8 15.6% 15.4+10.9
LAQ P=0.69
6 GA 12,5 2/14 12/14 7.7% 3.5¢1.6 | 2.8% 58.6+70.5 15.7£14.0
mg/kg
7 Control 3/14 13/14 - 3.6+14 | - 69.4+74.3 - 18.8£14.4
(purified
water)
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Table 21

No. Mortality | Incidence | % MMS IMS Mean

Treatment Inhibition | value % value % Duration
1 Inhibition Inhibition | (days)
2 3

1 25.0 mg/kg 0/14 2/14 80.3% 0.6t1.5 | 79.3% 7.3x19.8 84.6% 2.3459
LAQ+ p=0.002
12.5 mg/kg
GA

2 5.0 mg/kg 0/14 6/14 41.0% 1.5£1.8 | 48.3% 16.8+233 | 64.5% 6.1+8.9
LAQ+ 4 p=0.02
12.5 mg/kg
GA

3 25.0 mg/kg 0/14 8/14 21.5% 23£2.1 | 20.7% 33.5+32.2 | 29.2% 9.1+8.6
LAQ p=0.33 .

4 12.5 mg/kg 0/14 9/14 11.6% 2.5£2.0 | 13.8% 27.7423.1 | 41.4% 7.9+6.5
LAQ p=0.12

5 5.0 mg/kg 0/14 10/14 1.8% 2.8+1.8 | 3.4% 38.6+28.5 | 18.4% 11.4+11.5
LAQ p=0.52

6 GA 12,5 0/12 6/12 31.2% 2.0x1.7 | 31.0% 30.5+33.0 | 35.5% 9.4+10.5
mg/kg p=0.25

7 Control 0/11 8/11 - 29+19 | - 473372 | - 13.249.9
(purified
water)

Example 2.7 MSCH-Induced EAE in CSJL Mice

5  The objective of this study was to compare the suppressive activity of laquinimod following daily

administration by oral gavage alone and along with GA in the EAE model in CSJL/F1 mice.

MS is an immune-mediated disorder of the CNS leading to progressive decline of motor and

sensory functions causing permanent disability. The CSJL/ FI strain of mouse was selected, as it

is an established EAE model to test for the efficacy of candidate molecules for the treatment of
10 MS.

General Design Disease was induced in all mice by the injection of the encephalitogenic

emulsion (MSCH/CFA). The test articles and the vehicle were administered orally twice a day.
Materials

Glatiramer acetate; Laquinimod; Purified water (RO water); Pertusis toxin, “Sigma”; Lyophilized

15 mouse spinal cord homogenate (MSCH); and Complete Freund’s Adjuvant (CFA) “Sigma”.
Experimental animals

Healthy, nulliparous, non-pregnant female mice of the CSJL/FI strain weighting about 17-20 g on
arrival were approximately 10 weeks of age. The body weights of the animals were recorded on
the day of delivery. Overtly healthy animals were assigned to study groups arbitrarily before

20 treatment commences.
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TEST Procedures

Group Assignment The mice were allocated to the following eight treatment groups on Table 22:

Table 22
Group | Group Identification Dose/day Administration schedule
1 Vehicle 10mL/kg Oral
. . Along with

2 GA Blocking (sub-optimal dose) 0.5 mg/kg encephalitogen

3 LAQ (Positive control) 1.0mg/kg Oral

4 LAQ 0.3mg/kg Oral

5 LAQ 0.1 mg/kg Oral

6 LAQ 0.0lmg/ka Oral

7 LAQ + GA Blocking (sub-optimal | 0.1 mg/kg LAQ + 0.5 | LAQ oral + GA along
dose) mg/kg GA with encephalitogen

8 LAQ + GA Blocking (sub-optimal | 0.01 mg/kg LAQ + 0.5 | LAQ oral + GA along
dose) mg/kg GA with encephalitogen

5  Preparation and administration of encephalitogenic emulsion
Oil portion: CFA (containing 1 mg/ml MT).

Liquid portion: For groups 1 and 3 to 6, 160.2 mg MSCH was suspended in 4.0 ml PBS to yield

40 mg/ml MSCH suspension. For groups 2, 7 and 8, GA will be dissolved in PBS to yield 0.4

mg/mL GA /ml. 60.0 mg MSCH will be suspended in 1.5 ml of 0.4 mg/ml GA solution to yield
10 40 mg/ml MSCH suspension in 0.4 mg/ml GA solution.

The emulsion was made from equal parts of oil and liquid portions in two syringes connected to

each other with Leur lock, transferred to insulin syringe.
0.05 ml was injected into the left foot-pad of each mouse.

The concentration of MSCH in emulsion in all groups was 20 mg/mL. The dose of the MSCH in

15  all the groups was 1.0 mg/0.05 ml/mouse. The concentration of MT in emulsion in all groups was
0.5 mg/mL. The dose of the MT in all tﬁe groups was 0.025 mg/0.05 ml/mouse. The
concentration of GA in emulsion in all groups was 0.2 mg/mL. The dose of the GA in groups 2, 7
and 8 was 10 mg/0.05 ml/mouse equivalent to 0.5 mg/kg. This is the sub therapeutic dose which
is 25 times lower than the therapeutic dose which is 12.5 mg/kg (250 mg/mouse).

20
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Preparation and administration of Pertussis toxin

70 mL Pertussis toxin (200 mg/ml) was added to 69.93 ml PBS to yield 200 ng/ml. The pertussis
toxin was administered intravenous on the day of encephalitogen injection and 48 hours later
(100.0 ng/0.5ml/mouse).

5  Preparation and administration of working concentrations of Laquinimod Solutions at
concentration of 0.001, 0.01, 0.03 and 0.1 mg/mL laquinimod were prepared in water for dose
levels of 0.01, 0.1, 0.3 and 1.0 mg/kg respectively. The test formulations were stored at 2 to 8 °C
until use in amber colored bottles. The mice were administered with the respective dose levels of
laquinimod at volume dose level of 200 mL/mouse. The test formulations were vortexed before

10 dispensing in syringe. The test article formulations were administered to the respective groups by
oral gavage. The vehicle (purified water) was administered to the negative control group (Group
1) and to group 2 in a similar manner. The different dose levels laquinimod were administered to

the respective groups once a day.
EXPERIMENTAL OBSERVATIONS

15  Morbidity and Mortality All animals were examined once daily to detect if any is dead or

moribund.

Clinical signs Scoring of EAE clinical signs was initiated from the 10th day post-EAE induction
and was continued daily until Day 23. The clinical signs were recorded according to a grading

system described in the table 23 below.

20  Table23

Score | Signs ST Destription T
0 Normal behavior No neurological signs.
I Tail weakness The mouse tail is limp and droops.
2 Hind legs weakness Limb paresis, wobbly walk - when the mouse

walks the hind legs are unsteady.
3 Hind legs paralysis The mouse can't move it's hind legs and it
drags them when he walks.
4 Full paralysis The mouse can't move it's legs at all, it looks
thinner and emaciated.

5 Death

All mice having scores of 1 and above were considered sick. Animals with score 4 for more than
three days were given score 5 and sacrificed for humane reasons. For calculation purposes, the

score of animals that are sacrificed or died were carried forward.



- 29.1 15.9 d water) 4 1.4 1.6 Table 20 No. Treatnment Mortality
I ncidence % Inhibition 1 MVS | M5 Mean Duration (days) val ue %
| nhi bi ti owW020184l16684% | nhibitio n3 1 25.0 ng/ kg 0/ 14 3/ PET/US2012/048684

-62-

INTERPRETATION OF RESULTS
The calculations are as shown in Example 2.4,
RESULTS

A summary of the incidence, mortality, MMS, GMS, duration of the disease, onset of the disease
5 and the activity of each group according to Incidence, MMS and GMS is shown in the

summarized Table 24.
Clinical signs and mortality

Severe EAE clinical signs were observed resulting in mortality of all 10 mice of the control group
by Day 16 of the study. Between 0 and 8 mice died in the other treatment groups. Due to severe

10 disease, the efficacy of laquinimod was less than that seen in previous studies.
Incidence, Onsct and Duration of Disease

The incidence of disease in the vehicle treated negative control group was 10/10. 90 to 100%

incidence was observed in the groups treated with different dose levels of laquinimod alone. 7/10

mice were sick in the group treated with suboptimal dose of GA (0.5 mg/kg) administered along
15  with encephalitogen.

When laquinimod (0.1mg/kg) was administered to the group treated with sub optimal dose of GA
(0.5 mg/kg) the incidence was 6/10 (40% activity). The onset and duration of disease in this group
were 18.8 + 4.9 and 4.1 + 4.5 respectively compared to 12.2 + 0.8 and 11.8 + 0.8 respectively in

the vehicle treated negative control group.
20  Mean Maximal Score (MMS) and Group Mean Score (GMS)

The MMS of the vehicle treated negative control group was 5.0 + 0.0 as all the mice died.
Compared to 1.7 + 1.6 in the group where laquinimod (0.1mg/kg) was administered to the group
treated with sub optimal dose of GA (66% activity according to MMS). According to GMS, this .
group suppressed EAE compared to the negative control group by 80.9% (p < 0.000001).

25  Amongst the groups treated with different dose levels of laquinimod, dose level of 1.0 mg/kg was
the most effective with 38.1% activity (p=0.006) compared to the control group according to
GMS. Group treated with sub optimal dose of GA exhibited 61.9% activity (p=0.0002). When
laquinimod (0.01mg/kg) was administered to the group treated with sub optimal dose of GA,
57.1% activity (p=0.000001).according to GMS was observed compared to the negative control

30  group.
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CONCLUSIONS

Under the conditions of the test, laquinimod at dose level of 1.0 mg/kg administered daily orally
by gavage exhibits additive effect with sub optimal dose of GA (0.5 mg/kg) and is more effective
in the suppression of chronic MOG induced EAE in C57Bl mice than administration of
laquinimod (1.0 mg/kg) or alone sub optimal dose of GA (0.5 mg/kg).

Table 24
Mort | Incide | % MMS GMS Mean
Treatment ality nce Inhibiti | value % value % Duratio Onset
onl Inhibitio Inhibition3 | n(days) | (days)
n2

Vehicle (purified 10/1 10710 - 5.0+00 | - 4240. | - 11.8+0.8 | 12.2%0.

water) 0 3 8

GA Blocking — 3/10 7/10 30.0% | 2.9+2. 42.0% 1.6£1. | 61.9% 5.844.5 17.0+4.

0.5 mg/kg (sub- 1 5 (p=0.00003 9

optimal dose) )

LAQ (1.0 mg/kg) 3/10 10/10 0.0% 3.6+0. 28.0% 2.6x1. 38.1% 10.7£1.9 | 13.0+2.
0 ] (p=0.0002) 0

LAQ (0.3 mg/kg) 6/10 10/10 0.0% 4.2+l 16.0% 3.0+1. | 286 10.842.0 | 13.242.
0 2 (p=0.006) 0

LAQ (0.1 mg/kg) 710 9/10 10.0% | 4.1x1. 18.0% 2.9+1. 31.0% 9.844.0 14.244.
7 5 (p=0.016) 0

LAQ (0.01 mg/kg) | 8/10 10710 0.0% 4.810. 4.0% 3.540. 16.7 11.5£0.8 | 12.5%0.
4 9 (p=0.029) 8

GA Blocking (0.5 | 2/10 10/10 0.0% 3.320. 34.0% 1.8+1. 57.1% 8.3£2.6 15.342.

mg/kg) + LAQ 9 0 (p=0.00000 2

(0.01 mg/kg) D

GA Blocking (0.5 | 0/11 6/10 40.0% 1.741. 66.0% 0.8+1. 80.9 4.144.5 18.8+4.

mg/kg) + LAQ 6 9 (p<0.00000 9

(0.1 mg/kg) (U))

Example 2.8 MSCH-Induced EAE in CSJL/F1 Mice

The objective of this study was to compare the suppressive activity of laquinimod following daily

administration by oral gavage alone and along with GA in the EAE model in CSJL/F1 mice.

MS is an immune-mediated disorder of the CNS leading to progressive decline of motor and
sensory functions causing permanent disability. The CSJL/ FI strain of mouse was selected, as it
is an established EAE model to test for the efficacy of candidate molecules for the treatment of
MS.

General Design

Disease was induced in all mice by the injection of the encephalitogenic emulsion (MSCH/CFA).

The test articles and the vehicle were administered orally twice a day.

p0. 01
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Materials

Glatiramer acetate; Laquinimod; Purified water (RO water); Pertusis toxin, “Sigma” Lyophilized
mouse spinal cord homogenate (MSCH); Complete Freund’s Adjuvant (CFA) “Sigma”;
Incomplete Freund's Adjuvant (ICFA), Difco; and PBS “Sigma”.

5  Experimental animals

Healthy, nulliparous, non-pregnant female mice of the CSJL/FI strain weighed about 17-20 g on
arrival, and were approximately 9 weeks of age. The body weights of the animals were recorded

on the day of delivery.

Overtly healthy animals were assigned to study groups arbitrarily before treatment commenced.
10  TEST Procedures

Group Assignment

The mice were allocated to the following eight treatment groups on Table 25:

Group | Treatment Groups Dose/day Administration
Route
1 Vehicle (purified water) 10mL/kg Oral
GA Blocking (sub-optimal Along with
2 dose) 0.5 mg/kg encephalitogen
3 LAQ (Positive control) 1.0mg/kg . Oral
4 LAQ 0.3mg/kg Oral
5 LAQ 0.1 mg/kg Oral
6 LAQ 0.0Img/ka Oral
LAQ + GA Blocking (sub- | 0.1 mg/kg LAQ + 0.5 | LAQ oral + GA
7 optimal dose) mg/kg GA along with .
encephalitogen
LAQ + GA Blocking (sub- | 0.01 mg/kg LAQ + | LAQ oral + GA
. along with
optimal dose) 0.5 mg/kg GA .
encephalitogen

Preparation and administration of encephalitogenic emulsion

15 Qil portion: CFA (containing 1 mg/ml MT) + ICFA in ratio 1:2 to yield 0.5 mg/mL

Mycobacterium tuberculosis.

Liquid portion: For groups 1 and 3 to 6, 360.0 mg MSCH was suspended in 3.0 ml PBS to yield
120 mg/ml MSCH suspension. For groups 2, 7 and 8, GA will be dissolved in PBS to yield 0.4
mg/mL GA /ml. 180.0 mg MSCH was suspended in 1.5 m] of 0.4 mg/ml GA solution to yield 120
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mg/ml MSCH suspension in 0.4 mg/ml GA solution.

The emulsion was made from equal parts of oil and liquid portions in two syringes connected to

each other with Leur lock, transferred to insulin syringe.

0.05 ml was injected into the left foot-pad of each mouse. The concentration of MSCH in
5  emulsion in all groups was 60 mg/mL, The dose of the MSCH in all the groups was 3.0 mg/0.05
ml/mouse. The concentration of MT in emulsion in all groups was 0.25 mg/mL. The dose of the
MT in all the groups was 0.0125 mg/0.05 ml/mouse. The concentration of GA in emulsion in all

groups was 0.2 mg/mL.

The dose of the GA in groups 2, 7 and 8 was 10 pg/0.05 ml/mouse equivalent to 0.5 mg/kg. This
10  is the sub therapeutic dose which is 25 times lower than the therapeutic dose which is 12.5 mg/kg
(250 pg/mouse).

Preparation and administration of Pertussis toxin

36 pL Pertussis toxin (200 pg/ml) was added to 44.964 ml PBS to yield 160 ng/ml. The pertussis
toxin was administered intravenous on the day of encephalitogen injection and 48 hours later

15  (80.0 ng/0.5ml/mouse).
Preparation and administration of working concentrations of Laquinimod

Solutions at concentration of 0.001, 0.01, 0.03 and 0.1 mg/mL laquinimod were prepared in water
for dose levels of 0.01, 0.1, 0.3 and 1.0 mg/kg respectively. The test formulations were stored at 2

to 8 °C until use in amber colored bottles.

20  The mice were administered with the respective dose levels of laquinimod at volume dose level of

200 pL/mouse. The test formulations were vortexed before dispensing in syringe.

The test article formulations were administered to the respective groups by oral gavage. The
vehicle (purified water) was administered to the negative control group (Group 1) and to group 2

in a similar manner.

25  The different dose levels laquinimod were administered to the respective groups once a day.
EXPERIMENTAL OBSERVATIONS
Morbidity and Mortality

All animals were examined once daily to detect if any is dead or moribund.
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Clinical signs

Scoring of EAE clinical signs was initiated from the 10™ day post-EAE induction and was
continued daily until Day 23. The clinical signs were recorded on observation cards according to a
grading system described in the table 23 above. Animals with score 4 for more than three days
were given score 5 and sacrificed for humane reasons. For calculation purposes, the score (5) of

animals that are sacrificed or died were carried forward.
INTERPRETATION OF RESULTS

The calculations are as shown in Example 2.4.
RESULTS

A summary of the incidence, mortality, MMS, GMS, duration of the disease, onset of the disease
and the activity of each group according to Incidence, MMS and GMS is shown in the

summarized Table 26.
Clinical signs and mortality

Seven mice died in the Vehicle treated control group due to severe EAE clinical signs. Between 0

and 2 mice died in the other treatment groups.
Incidence, Onset and Duration of Disease

The incidence of disease in the vehicle treated negative control group was 11/11. 91% incidence

was observed in the laquinimod (0.01 mg/kg) treated group.

Dose dependency in the activity was observed at different dose levels of laquinimod compared to
the vehicle treated control group. According to incidence, in the groups treated with laquinimod,
at dose levels of 0.01, 0.1, 0.3 and 1.0 mg/kg activity of 9.1%, 27.3%, 36.4%, 90.9% was

observed compared to the vehicle treated control group.

4/11 mice were sick in the group treated with suboptimal dose of GA (0.5 mg/kg) administered

along with encephalitogen.

When laquinimod (0.1mg/kg) was administered to the group treated with suboptimal dose of GA
(0.5 mg/kg) the incidence was 0/11 (100% activity) indicating some additive effect.

However when laquinimod (0.01mg/kg) was administered to the group treated with sub optimal
dose of GA (0.5 mg/kg) the incidence was 4/11 which was similar to GA (0.5 mg/kg)

59
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administered alone indicating that the two test articles did not interfere with activity of the other.

Compared to the Control group there was a delay in the onset of the disease and duration of
disease at different dose levels of laquinimod which was dose dependent except the lowest dose
of laquinimod (0.01 mg/kg) where the duration and onset of disease were 13.7 + 3.8 and 9.5 + 3.9
-5 which were similar to those in the control group where the duration and onset of disease were

11.5+2.7and 11.5 £ 0.7 respectively.
Mean Maximal Score (MMS) and Group Mean Score (GMS)
The MMS of the vehicle treated negative control group was 4.5 = 0.8. -

MMS of 1.1 & 15 was observed in group treated with sub optimal dose of GA (0.5 mg/kg)

10 administered along with encephalitogen.

In the groups treated with different dose levels of laquinimod, activity of 35.3%, 55.9%, 73.5%
and 97.1% was observed at dose levels of 0.01, 0.1, 0.3 and 1.0 mg/kg according to GMS.

According to GMS, group treated with sub optimal dose of GA exhibited 79.4% activity
(p=0.0002). When laquinimod (0.1mg/kg) was administered to the group treated with sub optimal
15  dose of GA, 100.0% activity (p<0.000001 was observed compared to the negative control group.

CONCLUSIONS

Under the conditions of the test, dose dependency in activity of laquinimod administered daily,

orally by gavage was observed at dose levels 0f 0.01, 0.1, 0.3 and 1.0 mg/kg.

Laquinimod at 1.0 mg/kg administered daily, orally by gavage exhibits additive effect with

20  suboptimal dose of GA (0.5 mg/kg) and is more effective in the suppression of chronic MOG

" induced EAE in C57BI mice (100% activity) than administration of laquinimod -1.0 mg/kg
(55.9%) or sub optimal dose of GA -0.5 mg/kg (79.4%) alone.
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Table 26
Mortality | Incide | % MMS GMS Mean
Treatment nce Inhibitio value % value % Dura | Onset
nl Inhibitio Inhibition | tion (days
n2 3 (days | )
)
Vehicle (purified 1 10/11 - 45+08 | - 34+13 | - 11.5 11.5+
water) +2.7 0.7
GA Blocking — 011 4/11 60.0% 1115 | 75.5% 0.7£1.0 | 79.4%() 3.64 20.4+
0.5 mg/kg (sub- 5.1 5.1
optimal dose)
LAQ (1.0 mg/kg) 0/11 1111 90.0% 03+0.9 | 93.3% 0.1£0.3 | 97.1%(0) 0.5+ | 23.5
1.8 1.8
LAQ (0.3 mg/kg) 111 11 30.0% 2.1x1.8 | 533 0.940.9 | 73.5%() 4.2+ 17.3+
3.7 5.5
LAQ (0.1 mg/kg) 8/11 1/11 90.0% 2.6+1.8 | 422 1.5+1.2 | 55.9%() 6.9+ 16.5+
5.1 5.3
LAQ (0.01 mg/kg) | 2/11 10/11 0.0% 34x1.4 | 24.4% 2.2+1.2 | 35.3%() 9.5+ 13.7+
3.9 3.8
GA Blocking (0.5 | 0/11 0/11 100.0% 0.0£0.0 | 100.0% 0.0+0.0 | 100.0%() | 0.0+ 24.0+
mg/kg) + LAQ 0 0.0 0.0
(0.01 mg/kg)
GA Blocking (0.5 1711 4/11 60.0% 1.3+1.8 | 71.1% 0.7+1.1 | 79.4%() 3.5+ 19.8+
mg/kg) + LAQ 48 59
(0.1 mg/kg)

Results/Discussion

It is important to note the mouse dosing presented here cannot be used to determine human dosing
5 by simply adjusting for body weight, because a gram of mouse tissue is not equivalent to a gram of
human tissue. For this reason, the National Institutes of Health (NIH) provides a table of
Equivalent Surface Area Dosage Conversion Factors below (Table 27) which provides conversion

factors that account for surface area to weight ratios between species.

Table 27: Equivalent Surface Area Dosage Conversion Factors

To
Mouse 20 g | Rat 150g | Monkey 3kg | Dog 8kg | Man 60kg
Mouse 1 Ve Va 1/6 1/12
tRa 2 1 Ya Ya 1/7
Monkey | 4 2 1 3/5 1/3
1
Dog 6 4 123 1 )
g
<4
= Man 12 7 3 2 1

10
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EXAMPLE 3: Clinical Trial (Phase II) — Assessment Of Add-on Effect Of Laquinimod In

Relapsing Multiple Sclerosis (RMS) Subjects Treated With Glatiramer Acetate (GA) Or
Interferon-beta (IFN-B)

A multinational, multicenter, randomized, double-blind, parallel-group, placebo-controlled study,

5 followed by a double-blind active extension phase is conducted to assess the safety, tolerability
and efficacy of two daily doses of oral laquinimod (0.6mg or 1.2mg) in adjunct to glatiramer
acetate (GA) or interferon-beta (IFN-B)-1a/lb preparations in subjects with relapsing multiple
sclerosis (RMS).

Study Duration
10  The total study duration for each eligible subject will be up to 19 months:
Screening phase: up to about 1 month.

Double blind treatment phase: about 9 months of once-daily oral administration of laquinimod 0.6
mg/day, 1.2/day or placebo in addition to current therapy (i.e., subcutaneous GA 20mg or any of

the following IFN-P preparations: Avonex®, Betaseron®/Betaferon®, Rebif® or Extavia®).

15 o Double-Blind Active Extension (DBAE) phase: all subjects who complete all 9 months of
the DBPC treatment phase are offered the opportunity to continue to a DBAE phase.
During this phase, all subjects continue the same background injectable treatment which

they used in the DBPC phase.

. Subjects who were originally assigned to either of the active oral treatment arms
20 (laquinimod 0.6 mg or 1.2 mg) continue with their original oral treatment assignment.
Subjects originally assigned to placebo are equally randomized to either laquinimod

0.6mg or 1.2mg. The duration of this phase is 9 months.
Study Population
Relapsing Multiple Sclerosis (RMS).
25  Study Design
Eligible subjects are equally (1:1:1) randomized into one of the following treatment arms:

1. GA 20 mg or any IFN-B preparation + oral daily administration of laquinimod capsules

0.6 mg.
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2. GA 20 mg or any IFN-P preparation + oral daily administration of laquinimod capsules
1.2 mg.
3. GA 20 mg or any IFN-J preparation + oral daily placebo.

The 0.6 mg laquinimod capsule can be manufactured according to the method disclosed in PCT
5 International Application Publication No. W0/2007/146248, published December 21, 2007 (see,
page 10, linc 5 to page 11, line 3).

Randomization is stratified in a way that in each arm the number of subjects treated by GA will be
equal to the number of subjects treated by IFN-B preparations (Avonex®, Betaseron®/Betaferon®,
Rebif® or Extavia®).

10  During the DBAE phase, subjects continue the same background injectable treatment which they
used in the DBPC phase. Subjects who were originally assigned to either of the active oral arms
[either laquinimod 0.6mg (arm 1) or 1.2mg (arm 2)] continue with their original oral treatment
assignment. Subjects originally assigned to placebo (arm 3) are equally randomized to either

laquinimod 0.6mg or 1.2mg.

15  During the DBPC phase, subjects are evaluated at study sites for 11 scheduled visits at Months: -
1 (screening), 0 (baseline) and every month thereafter until Month 9 (termination/ early

termination).

During the DBAE phase subjects are evaluated at study sites for 6 scheduled visits at months 9
[Baseline EXT; the termination visit of the DBPC phase], 10/1AE, 11/2AE, 12/3AE, 15/4AE and
20  18/5AE (termination/ early termination visit of the DBAE phase).

The following assessments are performed at the specified time points:

1 During both DBPC and DBAE phases, vital signs are measured at each study visit.
2 During the DBPC phase, a physical examination is performed at Month -1 (Screening)
and Months 0 (Baseline), 1, 3, 6 and 9 (Termination/Early Termination visit of the DBPC
25 phase). During the DBAE phase, a physical examination is performed at Month 9

(Baseline EXT; termination visit of the DBPC phase), 10/1AE, 12/3AE and 18/5AE
(Termination/Early Termination visit of the DBAE phase).

3 The following safety clinical laboratory tests are performed:



p-=0.25 7 Control 0/11 8/11 - 2.9+1.9 - 47.3+37.2 - 13.2+9.9 (purified
wat er) Exanpl e 2.7 MSCH | nduced EAE in CSJL M ce 5The objective of
t hi s st udyowas/tiesssonpar e t he suppressive activity of | aquiuscema4§684 | owi ng
daily adm nistration by oral gavage alone and along with GA in the EAE
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total bilirubin and pancreatic amylase), and urinalysis is performed at all
5 . scheduled visits in both DBPC and DBAE phases. Lipase is tested in case of
abnormal pancreatic amylase results. Glomerular filtration rate (GFR) is

calculated at Month -1 (Screening) and prior to each MRI scan.

c Lipid profile (total cholesterol, HDL, LDL and triglycerides) is performed at
month -1 (Screening) or Month 0 (Baseline) of the DBPC phase, under fasting

10 conditions.
d During the DBPC phase, Thyroid function tests (TSH, T3 and free T4) are

performed at Months 0 (Baseline), 6 and 9 (Termination/ Early termination visit
of the DBPC phase). During the DBAE phase thyroid function tests (TSH, T3

and free T4) are performed at Months 9 (Baseline EXT; termination visit of the

15 . DBPC phase), 15/4AE and 18/5AE (termination/ early termination visit of the
DBAE phase).
e Urinalysis is performed at the Screening visit.
f Serum B-hCG (human choriogonadotropin beta) is performed in women of child-

bearing potential at each scheduled study visit in both DBPC and DBAE phases.

20 4 Urine dipstick B-hCG in women of child-bearing potential during both the DBPC and the
DBAE phases, at all post-Screening study visits and the early termination visit. In
addition, during the DBAE Phase, urine B-hCG test is performed at home twice between

scheduled visits:

a. At months 13AE and 14AE (30+4 days and 6044 after Month 12AE visit,

25 _ respectively).
b. At months 16AE and 17AE (3044 days and 60+4 after Month 15AE visit,

respectively).

The subject is contacted by the site staff via telephone within 72 hours after the test is
scheduled to be performed and asked specific questions regarding the test. In case of

30 suspected pregnancy (positive urine p-hCG test result), the caller instructs the subject to
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Oral 5 LAQ 0.1 (uferige)® Hasedine; three recordings 10 min apart, before first dose), 1, 2, 3, 6 and 9
5 (termination/early termination visit of the DBPC phase). During the DBAE phase, ECGs
are performed at Months 9 (Baseline EXT; termination visit of the DBPC phase),

10/1AE, 11/2AE, 12/3AE, 15/4AE and 18/5AE (Termination/ Early Termination visit of
the DBAE phase).

6 Chest X-ray is performed at months -1 (screening), if not performed within 6 months
10 ~ prior to the screening visit.

7 Adverse Events (AEs) are monitored throughout the study.

8 Concomitant Medications aré monitored throughout the study (both phases).

9 During the DBPC phase; neurological evaluations, including Expanded Disability Status

Scale (EDSS), Ambulation Index (AI) and Functional system score (FS) are performed at

15 Months: -1 (screening), 0 (baseline), 3, 6, and 9 (Termination/Early Termination of the
DBPC phase). During the DBAE phase, neurological evaluations, including EDSS, Al
and FS scores are performed at Months 9 (Baseline; termination visit of the DBPC
phase), 12/3AE, 15/4AE and 18/5AE (Termination/Early Termination of the DBAE
phase).

20 10 During the DBPC phase, Symbol Digit Modalities Test (SDMT) are performed at
Months 0 (Baseline), 6 and 9 (Termination/Early Termination visit of the DBPC phase).
During the DBAE phase, SDMT is performed at Months 9 (Baseline EXT; Termination
visit of the DBPC phase), 15/4AE and 18/5AE (Termination/Early Termination visit of
the DBAE phase).

25 11 During the DBPC phase, each subject undergoes 3 MRI scans at Months: 0 (baseline), 3
and 9 (Termination/Early Termination visit of the DBPC phase). During the DBAE
phase, each subject undergoes 2 MRI scans at Months 9 (Baseline EXT; Termination

| visit scan of the DBPC phase) and 18/5AE (Termination/Early Termination visit of the
DBAE phase).

30 12 During the DBPC phase, neurological evaluations, including Expanded Disability Status
Scale (EDSS), Ambulation Index (AI) and Functional system score (FS) are performed at
Months: -1 (screening), 0 (baseline), 3, 6, and 9 (Termination/Early Termination of the



LAQ 0.01ng/ka Oral 7 LAQ + GA Bl ocking (sub-optimal dose) 0.1ng/kgLAQ + 0.5
ng/ kg GA LAQ oral + GA along with encephalitogen 8 LAQ + GA Bl ocki ng

(sub- opt iwal20tbome9840. 01ng/ kg LAQ + 0.5 ng/ kg GA LAQ or alPCF/US2012l0¢8684 Wi t h
encephal itogen 5Preparation and adm nistration of encephalitogenic

emul sion G| portion: CFA (containing7s-ng/m MI). Liquid portion: For
groups 1 and 3 to 6, 160.2 ng MSCH was suspended in 4.0 M PBS to yield 40
mg/ M MSCH suspensi on. For groups 2, 7 and 8, GA will be dissolved in PBS
to yield 0.4 ngPREC GA@S?)rrP?rmeohﬁogw RBSHNGW¢legiggkevaiyaisasn insluding ERSS A of 0. 4
mg/ M GA sol uti g tDscpic€hd pborfdd BUMOhthIMB@s QM NeRSHash Viflt OF dhe BBPOI GA

solution. The enul si e fr al. parts of oil  an i qui d portions
in two syringesPEs nFe&(/:rBtA\e?%%f/gR]géié‘?:% lg/%%?rﬂiﬁ"f’ 1op &gy %R‘f’mi"rcgrfg? ggf\gd to

i nsulin syringepha@)05 M was injected into the left foot-pad of each nouse.
The concentration of MSCH in enulsion in all groups was 20 ng/nL. The dose
of the WBCH3in Dlfngaht mmrel ]QfaQUBSSmNWJS)ligh Prodaniti€. Dt (()’S%Nﬂl)thﬁé?perﬂa_i?ﬁed at f
concentration o emul sion.i.p all.gro was. 0. 5 e dose o
the MT in all t é’r"\(gsr% 6Sseml\;l\%sé Qaégemrr’{g’?tt?%ggﬁfe %%?'éylsﬁ'g%éecr%%})cce%asre iti on of
GA i n enul si on Prring|the RRAFphason8RBMQ ipperfopmed at Menghs @dBeseline EXAeT@Ainatipngr oups 2,
7 and 8 was 10 gm{ 6 (RODBRE PRS S sSRAR Ml §UE (TemBnafolEHrilf Grermiddtisn Visit dfhe sub
t herapeutic dosef\lﬁgghgh |% 25 tinmes |ower than-the therapeutic dose which is
12.5 ng/ kg (250" #4%9:.  -61- Preparation and administration of
Pertussis toxin 70 nmL Pertussis toxin (200 ng/mM) was added to 69.93 m PBS
to yielld 209 ngPwing te{eBREahpsgsesrhssubjest updergaes 3Rk sains ptavienghsi hbpsglinehdus on t he

day of encephal iddogermifitiewEirdNTean atbd vivR WE Shel BBES phat®ODRinhH DBAE/ Mouse) .

5Preparation and adm pi stration of Ki n ncentratjons. of Laqui ni nod
Sol ubtons ar coMe@ntian i wreEeS g MR BRESTE i Rn B i o
wer e prepared i risingtreef thoPBloplasd) ende] 88 AGf (T@mhation(Eafly TOmBadamdvisit. of theg/ kg
respectively. ThgaEgskef ornul ations were stored at 2 to 8 Cuntil use in
anber colored bottles. The mce were adm nistered with the respective dose
-l evel s of | aquipinod at volu ose. |l evel of 20 nouse. The test

f or nul z:aLt9 i orlél welrgcelap\?n’oc'ra eec%fo %J(gﬁ%l%%re‘?%?u%]‘lmétﬁléeﬁa%%%oﬁﬂh{lassﬁ/s ‘inge. The test
article formul ati ons were adm ni stered to the respective groups by oral
gavage. Th&ekpsgleptmentyrjfjed water) was administered to the negative
control group (Goup 1) and to group 2 in a simlar manner. The different
dose | evel §hd altpwiesdhitreaaenndorea gadhpsenis Sttewvendust Methyiprednisslomxc 1 gridey r omps Sonce a
day. EXPER|MENTAL GBSERVATI ONS 15 Morbidity and Mortality Al animals were
exam ned once daily to detect if any is dead or noribund. Cinical signs
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i nduction &g was continued daily until Day 23. The clinical signs were
recorded according to a gradi n% system descri bed in the table 23 bel ow
20Tabl €923 Tk gybiscts are closely monitored through the study course by an external independent Data

Monitoring Committee (DMC).

MRI Activity Alert Criteria

In case 5 or more GdE-T1 lesions are demonstrated on an MRI scan, the, MRI reading center
issues a notification letter to the Sponsor, invesﬁgator and the DMC. MRI parameters of activity
25  are not considered stopping rules and the decision regarding individual subject's participation in

the trial is at the discretion of the treating physician.

Ancillary studies:

Pharmacogenetic (PGx) assessment; Blood samples for PGx parameters are collected from all

subjects that signed the informed consent form (separate from that of the core study), pending
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24. C inicénggBﬁéyQ%H“Wﬁ$%ality Severe EAE clinical signs were observed
resulting in nortality of all 10 mice of the control group by Day 16 of the
study. Bet Weénio@Eadiesid® Gritea died in the other treatnent groups. Due to
severe 10di sease, the efficacy of |aquininod was | ess than that seen in
previ ous std¢akiescrikraci dence, Onset and Duration of D sease The incidence of
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criteria {Ann Neurol 2011: 69:292-302], with a relapsing disease course.

2. Subjects must be relapse free, in a stable neurological condition and free of corticosteroid
10 treatment [intravenous (I1V), intramuscular (IM) and/or oral] 60 days prior to

randomization.

Subjects must be treated with GA (Copaxone®) or an IFN-B preparation (Avonex®,

[¥5)

Betaseron®/Betaferon®, Rebif® or Extavia®), at a stable dose for at least 6 months prior to
randomization (switching between IFN-B preparations during the 6 months prior to
15 randomization is allowed; switching between any IFN-B preparation and GA, or vice
versa, is exclusionary), and there is no plan to change the subject’s injectable treatment

(either Copaxone® or IFN-f preparation) during the course.of the study.

4, Subjects must have an EDSS score of 1.5-4.5 (inclusive) at randomization.

5. Subjects must be between 18 and 55 years of age, inclusive.
20 6. Women of child-bearing potential must practice an acceptable method of birth control.

Acceptable methods of birth control in this study include: surgical sterilization,
intrauterine devices, oral contraceptive, contraceptive patch, long-acting injectable

contraceptive, partner’s vasectomy or double-barrier method (condom or diaphragm with

spermicide).
25 7. Subjects must be able to sign and date a written informed consent prior to entering the
study.
8. Subjects must be willing and able to comply with the protocol requirements for the

duration of the study.
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6. Previous use of any of the following: cytotoxic agents, Mitoxantrone (Novantrone®),
cladribine, laquinimod, total body irradiation, total lymphoid irradiation, stem cell
15 treatment, autologous bone marrow transplantation or allogenic bone marrow

' transplantation.

7. Previous treatment with intravenous immunoglobulin (IVIG) or plasmapheresis within 2

months prior to randomization.

8. 'Use of moderate/strong inhibitors of CYP3A4 within 2 weeks prior to the randomization
20 9. Use of inducers of CYP3A4 within 2 weeks prior to randomization.

10. Pregnancy or breastfeeding.

11. A 22xULN serum elevation of either alanine transaminase (ALT) or aspartate

transaminase (AST) at screening,.
12. Serum direct bilirubin which is >2xULN at screening

25 13, Subjects with a potentially clinically significant or unstable medical or surgical condition
that would preclude safe and complete study participation, as determined by medical
history, physical examinations, ECG, laboratory tests or chest X-ray. Such conditions

may include:



10/1 10/10 - 5.0-10.0 - 4.20. - 11.80.8 12.20. water) O 3 8 GA
Bl ocking- 3/10 7/10 30.0% 2.92. 42.0% 1.61. 61.9%5.84.5 17.04. 0.5 ng/ kg
(sub- WO 2613((1698400003 PCT/US2012/048684

-76-

a. A cardiovascular or pulmonary disorder that cannot be well-controlled by

standard treatment permitted by the study protocol.

b. Renal diseases.
c. Any form of acute or chronic liver disease.
5 d. Known human immunodeficiency virus (HIV) positive status.
e. A history of drug and/or alcohol abuse.
f. An unstable psychiatric disorder.
g. Any malignancies, excluding basal cell carcinoma (BCC), in the last 5 yc;ars.

14. A glomerular filtration rate (GFR) less than 60 ml/min at screening visit.
10 15. A known history of sensitivity to gadolinium (Gd).

16.  Inability to successfully undergo MRI scanning.

17. Previous endovascular treatment for Chronic Cerebrospinal  Venous Insufficiency
(CCSVI).
18. Known drug hypersensitivity that would preclude administration of laquinimod, such as
15 hypersensitivity to: mannitol, meglumine or sodium steai'yl fumarate.

Route and Dosage Form

1. GA 20 mg or any preparation of interferon-beta (IFN-B) + oral daily administration of
laquinimod capsules 0.6 mg (one laquinimod capsule 0.6 mg and one placebo capsule for

laquinimod) (applicable to both DBPC and DBAE phases).

20 2. GA 20 mg/ImL or an IFN-B preparation + oral daily administration of laquinimod 1.2
mg (2 capsules of laquinimod 0.6 mg) (applicable to both DBPC and DBAE phases)

3. GA 20 mg or an preparation of IFN-f + oral daily administration of placebo (2 placebo

capsules for laquinimod) (applicable only to DBPC phase)
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Outcome Measures

The primary objectives of the study are to assess the safety, tolerability and efficacy of two daily
doses of oral laquinimod (0.6mg or 1.2mg) in adjunct to GA or IFN-B preparation (Avonex®,

Betaseron®/Betaferon®, Rebif® or Extavia®) in subjects with RMS.

5 Primary Efficacy Endpoint for DBPC Phase:

e The percent brain volume change (PBVC) between month 0 (Baseline) to Month 9
(Termination/Early Termination after Month 6 of the DBPC phase).

Key Lxploratory Efficacy Endpoints for DBPC phase:

» Change in whole brain Magnetic Transfer Ratio (MTR) histogram between month 0
10 (Baseline) and Month 9 (Termination/Early Termination visit after Month 6 of the DBPC
phase).

e Time to Confirmed Disease Progression (CDP). CDP is defined as a sustained increase in
EDSS of 21 point from Baseline for at least 3 months. Progression cannot be confirmed

during a relapse.

15 Exploratory Endpoints for DBPC Phase

. The percent change in cortical thickness between month 0 (baseline) and month 9

(termination/early termination visit after month 6).

) The cumulative number new T1 hypointense lesions at months 3 and 9 (termination/early

termination visit after month 6).

20 o The number of active (new T2 or GdE-T1) lesions at month 3 that evolved into black

holes at month 9 (termination/early termination visit after month 6).

. The cumulative number of GdE-T1 lesions at months 3 and 9 (termination/early

termination visit after month 6).

o Change in T2 lesion volume from 0 (baseline) to month 9 (termination/early termination
25 visit after month 6).
o Change in GAE-T1 lesions volume from month 0 (baseline) to month 9 (termination/early

termination visit after month 6).
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J Change from baseline to month 9 (termination/early termination visit after month 6) in
SDMT score. '
o The general health status, as assessed by the EuroQoL (EQSD) questionnaire.
. Assessment of the effect of general health and symptom severity on work, using the work
5 productivity and activities impairment General Health (WPAI-GH) questionnaire.

10

15

20

25

. Annualized Relapse Rate (ARR).
. The time to the first confirmed relapse.
J Pharmacokinetics of laquinimod.

Exploratory Endpoints for DBAE Phase

A similar set of endpoints are analyzed for the DBAE phase.

Safety and Tolerability Endpoints for DPBC phase

. The cumulative number of GdE-T]1 lesions at months 3 and 9.

. The cumulative number of Combined Unique Active (CUA) lesions at months 3 and 9.

. Number of subjects with adverse events.

. Number of subjects with potentially clinically significant abnormalities based on

laboratory tests and vital signs and ECGs during the study.

. Proportion of subjects (%) who prematurely discontinue from the study, reason of

discontinuation and the time to withdrawal.

. Proportion of subjects (%) who prematurely discontinue from the study due to adverse

events (AEs) and the time to withdrawal.
Results/Discussion

This study assesses safety, tolerability and efficacy of laquinimod in adjunct to glatiramer acetate
(GA) or interferon-beta (IFN-B) in relapsing multiple sclerosis (RMS) subjects. Since the
mechanisms of action of laquinimod and GA have not been fully elucidated, the effect of the

combined therapy cannot be predicted and must be evaluated experimentally.
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Daily administration of laquinimod (p.o., 0.6 mg/day and 1.2 mg/day) as an add-on therapy for a
patient already receiving glatiramer acetate (GA) (s.c., 20 mg/day) provides increased efficacy
(provides an additive effect or more than an additive effect) in relapsing multiple sclerosis (RMS)

subjects without unduly increasing adverse side effects or affecting the safety of the treatment.

5  Daily administration of laquinimod (p.o., 0.6 mg/day and 1.2 mg/day) as an add-on therapy to
glatiramer acetate (GA) (s.c., 20 mg/day) is also safe for use in treating relapsing multiple sclerosis

(RMS) patients.

Administration of laquinimod (p.o., 0.6 mg/day and 1.2 mg/day) as an add-on therapy to

glatiramer acetate (GA) (s.c., 20 mg/day) provides a clinically meaningful advantage and is more
10  effective (provides an additive effect or more than an additive effect) in treating relapsing multiple

sclerosis (RMS) patients than when GA is administered alone (at the same dose) in the following

manner.

1. The add-on therapy is more effective (provides an additive effect or more than an
additive effect) in reducing the decrease in brain volume (determined by the percent brain
15 volume change (PBVC)), in relapsing multiple sclerosis (RMS) patients.

\

2. The add-on therapy is more effective (provides an additive effect or more than an
additive effect) in increasing the time to confirmed disease progression (CDP), in
relapsing multiple sclerosis (RMS) patients, where CDP is defined as a sustained increase
in EDSS of 21 point from Baseline for at least 3 months. Progression cannot be

20 confirmed during a relapse.

3. The add-on therapy is more effective (provides an additive effect or more than an
additive cffect) in reducing abnormalities observed in whole Brain MTR histogram, in

relapsing multiple sclerosis (RMS) patients during.

4. The add-on therapy is more effective (provides an additive effect or more than an
25 - additive effect) in reducing the number of confirmed relapses and therefore the relapse

rate, in relapsing multiple sclerosis (RMS) patients.

S. The add-on therapy. is also more effective (provides an additive effect or more than an
additive effect) in reducing the accumulation of physical disability in relapsing multiple

sclerosis (RMS) patients, as measured by the time to confirmed progression of EDSS.

30 6. The add-on therapy is more effective (provides an additive effect or more than an

additive effect) in reducing MRI-monitored disease activity in relapsing multiple sclerosis
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(RMS) patients, as measured by the cumulative number of T1 Gd-enhancing lesions on T1-
weighted images, the cumulative number new T1 hypointense lesions, the cumulative
number of new T2 lesions, the cumulative number of new T1 hypointense lesions on T1-
weight images (black holes), the number of active (neW T2 or GdE-T1) lesions, presence
5 or absence of GdE lesions, change in total volume of T1 Gd-enhancing lesions, change in

total volume of T2 lesions, and/or cortical thickness.

7. The add-on therapy is more effective (provides an additive effect or more than an

additive effect) in reducing brain atrophy in relapsing multiple sclerosis (RMS) patients.

8. The add-on therapy is more effective (provides an additive effect or more than an
10 ~additive effect) in reducing the frequency of relapses, the frequency of clinical
exacerbation, and the risk for confirmed progression in relapsing multiple sclerosis (RMS)

patients.

9. The add-on therapy is more effective (provides an additive effect or more than an
additive effect) in increasing the time to confirmed relapse in relapsing multiple sclerosis

15 (RMS) patients.

10. The add-on therapy is more effective (provides an additive effect or more than an
additive effect) in improving the general health status (as assessed by the EuroQoL
(EQS5D) questionnaire), symptom severity on work (as assessed by the work productivity
and activities impairment General Health (WPAI-GH) questionnaire) and quality of life,
20 in relapsing multiple sclerosis (RMS) patients. .

11. The add-on therapy is more effective (provides an additive effect or more than an
additive effect) in decreasing cerebral dysfunction/cognitive impairment (as assessed by
Symbol Digit Modalities Test (SDMT)), in relapsing multiple sclerosis (RMS) patients
during the double blind study period.

25  Administration of laquinimod (p.o., 0.6 mg/day and 1.2 mg/day) as an add-on therapy to
glatiramer acetate (GA) (s.c., 20 mg/day) provides a clinically meaningful advantage and is more
effective (provides an additive effect or more than an additive effect) in delaying the conversion
to clinically definite MS in patients presenting a CIS suggestive of MS than when GA is

administered alone (at the same dose).

30  Administration of laquinimod (p.o., 0.6 mg/day and 1.2 mg/day) as an add-on therapy to
glatiramer acetate (GA) (s.c., 20 mg/day) provides a clinically meaningful advantage and is more

effective (provides an additive effect or more than an additive effect) in reducing the rate of

’
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safety of the treatment
Daily administration of laquinimod (p.o., 0.6 mg/day) in combination with glatiramer acetate (GA)

(s.c., 20 mg/day) is also safe for use in treating relapsing multiple sclerosis (RMS) patients.

15  Administration of laquinimod (p.o., 0.6 mg/day) in combination with glatiramer acetate (GA) (s.c.,
20 mg/day) provides a clinically meaningful advantage and is more effective (provides an
additive effect or more than an additive effect) in treating relapsing multiple sclerosis (RMS)

patients than when each agent is administered alone (at the same dose) in the following manner:

Administration of laquihimod (p.o., 0.6 mg/day and 1.2 mg/day) in combination with glatiramer
20  acetate provides a clinically meaningful advantage and is more effective (provides an additive
effect or more than an additive effect) in treating relapsing multiple sclerosis (RMS) patients than

when glatiramer acetate is administered alone (at the same dose) in the following manner:

12. The combination therapy is more effective (provides an additive effect or more than an
additive effect) in reducing the decrease in brain volume (determined by the percent brain

25 volume change (PBVC)), in relapsing muiltiple sclerosis (RMS) patients.

13. The combination therapy is more effective (provides an additive effect or more than an
additive effect) in increasing the time to confirmed disease progression (CDP), in
rclapsing multiple sclerosis (RMS) patients, where CDP is defined as a sustained increase
in EDSS of 21 point from Baseline for at least 3 months. Progression cannot be

30 confirmed during a relapse.
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or absence of GdE lesions, change in total volume of T1 Gd-enhancing lesions, change in

total volume of T2 lesions, and/or cortical thickness.

18. The combination therapy is more effective (provides an additive effect or more than an
20 additive effect) in reducing brain atrophy in relapsing multiple sclerosis (RMS) patients.
19. The combination therapy is more effective (provides an additive effect or more than an

additive effect) in reducing the frequency of relapses, the frequency of clinical
exacerbation, and the risk for confirmed progression in relapsing multiple sclerosis (RMS)

patients.

25  20. The combination therapy is more effective (provides an additive effect or more than an
additive effect) in increasing the time to confirmed relapse in relapsing multiple sclerosis
(RMS) patients.

21..  The combination therapy is more effective (provides an additive effect or more than an
additive effect) in improving the general health status (as assessed by the EuroQoL
30 (EQSD) questionnaire), symptom severity on work (as assessed by the work productivity
and activities impairment General Health (WPAI-GH) questionnaire) and quality of life,

in relapsing multiple sclerosis (RMS) patients.
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8Concom tant Medi cations are nonitored throughout the study (both phases).

9Dur i ngs 't hersDBRES phRs®o. f‘%&ﬁ@’l Ailed Ry B 8oy AdoRiN %erel:ﬂ?l udi ng Expanded
Disability Status Scal e (EDSS), Anbu¥ ation | ndex and Functional system

score (FS) re r en| n 0 (baseline), 3, 6,
and 9 (Ter m%natllpgn ;{F’y7$8tégr2%§1hsé‘fwgg?f’te&ber %e g"@) During the DBAE
phase, neurol ogi cal eval uations, including EDSS, AI and FS scores are
per f or med 20 §H’éte?}“(’B’e§§éP‘?8ﬂt§5ue‘i@Pﬁ‘?‘ﬁéﬂ(’éh(Fﬁn‘Sﬁl?tabX t he DBPC phase),

12/ 3AE, 15/ 4AE and 18/ 5AE (Term nation/ Early Term nation of the DBAE
phase). 2010DurU.si@atitdNoDBRY 4pH Hswed AGyustn 201 DiRyiathnidedal)i t i es Test (SDMI) are
performed at Months O (Baseline), 6 and 9 (Term nation/Early Term nation

visit of the DRPS plaie)s,009958, Nsuel RegsBARPN@SonieRM! 1S performed at
Mont hs 9 (Basel i ne EXT; Term nation visit of the DBPC phase), 15/4AE and

18/ 5AE, { Te n of . the DBAE phase). 2511During
t he DEZPéc p ig‘se%é%,ﬁ%b?’ggﬁﬁﬁ% %?INB 1§’g§1ma Y eta@ at Months: O (baseline),
3 and 9 (Term nation/Early Term nation visit of the DBPC phase). During the
DBAE phase!**eactf!8tfbjt ébt(zoéf‘?dé‘f'ﬁ%’ ocefifg alteraifductign ‘%WH’&"“Q‘“‘(‘B%T@M e EXT;
Term nati on vi Selipsisganitigé sctetveis’ DD IOSRsRiS, 0angd. 18/ SAE ( Ter m nati on/ Ear| y
Term nation visit of the DBAE phase). 3012During the DBPC phase,

neur ol ogi cpk. e%hglaet |aq)n5(200hﬁ@téx';dhﬂﬂ>d E%mﬂﬂ%zPs%QkJei lie §E@Io%§en§cc§| e

(EDSS), Anbul ati on and Functjonal system sco are

n
perforned at I\/t’fﬁ‘ieﬂ'gema i““( &'E‘P'geeeﬂfeﬁl@aﬁmyﬁl"'f H’é‘?&'?‘F%‘B‘) Thiglhz @al"“ﬁﬁ EPdQ“d“C"S
(Ter m 2/t i on/ EalrelTh3 Geakime AGETBanLevfis rotkie). Newf@mmunol. 156:3-9.



DBPC phase). During the DBAE phase, neurol ogi cal eval uations, including
EDSS, Al and FS scores are perforned at Months 9 (Baseline; term nation
visit of wbeoDBR&Sphase), 12/ 3AE, 15/4AE and 18/ 5AE ( Terrirnstoeianidesas | y
Term nation of the DBAE phase). 513During the DBPC phase, Synbol Digit
Modal ities Test (SDMI) are perforned as-Months O (Baseline), 6 and 9

(Term nation/Early Term nation visit of the DBPC phase). During the DBAE
phase, SDMI is performed at Months 9 (Baseline EXT; Term nation visit of
the DBPC ph¥se)Yong£0gRE Diffsepntia mohenismeaf astiam of inierfezrh apd Blatimineraacetaning sit of
t he DBAE phase)mshGlAidgyisag-7t he DBPC phase, each subj ect undergoes 3 MR
scans at Months: O (baseline), 3 and 9 (Termnation/Early Term nation visit

of the DBPGphag rdpih 18 mPRAR 2 MR
scans at Mont hs &% %gge |ng:%§m epﬁpﬁgﬁpbﬁq§?§%# ch%mMQQ% Q%S%BC phase)
and 18/ 5AE (TerM§ P81’y Ternmination visit of the DBAE phase).

1515Rel apses are conflrned/nnnltored t hroughout the study (both phases).
Rel apses5Tr éz&t metvu et all{z002)“Beppeshion pmpmmtalhmuna;uﬁeeieaps By ABR-2IB06Zvenous

Met hy| pr edni sol Qng.dy i e fmmmna&l& and FARRAG, Ao MR b@@éﬁs% ng 20The
subj ects are closely npnitored through t he u course n external .
i ndependent Dat'¢ WBPhe'tab'fef"ﬁg‘jss rﬂﬁ—&ﬂ‘@é&iﬁﬁm@) Acti vi ty AI ert Criteria

In case 5 or nmore GJE-T1 | esions are denonstrated on an MRl scan, the MM
readi ng center issues a notification letter to the Sponsor, investigator
and the DMC. MM paraneters of activity 25are not considered stopping rules
and the decision regarding individual subject's participation in the trial
is at the discretion of the treating physician. Ancillary studies: -74-
Et hics Conmi ttees approval, during the DBPC phase, preferably at Month O
(Baseline) or any other visit follow ng Month 0. Nunber of Subjects
Approxi mately 600 subjects. 5Inclusion/Exclusion Criteria |Inclusion
Criteria Subjects nust have a docunented MS diagnosis as defined by the
Revi sed McDonald criteria [Ann Neurol 2011: 69:292-302], wth a relapsing
di sease course. 2. Subjects nust be relapse free, in a stable neurol ogical
condition and free of corticosteroid 10treatnent [intravenous (IV),
intranmuscular (IM and/or oral] 60 days prior to random zation. 3. Subjects
nmust be treated with GA (Copaxone) or an |IFN-O preparation (Avonex(r),

Bet aseron(r)/Betaferon(r), Rebif(r) or Extavie), at a stable dose for at

| east 6 nonths prior to random zation (sw tching between | FN 13
preparations during the 6 nonths prior to 15 random zation is allowed,

swi tching between any | FN-P preparation and GA, or vice versa, is
exclusionary), and there is no plan to change the subject's injectable
treatnent (either Copaxonee or |FN 13 preparation) during the course of the
study. 4. Subjects nust have an EDSS score of 1.5-4.5 (inclusive) at
random zation. 5. Subjects nust be between 18 and 55 years of age,

i nclusive. 2 06. Wnen of child-bearing potential nust practice an
acceptabl e nmethod of birth control. Acceptable nethods of birth control in
this study include: surgical sterilization, intrauterine devices, oral
contraceptive, contraceptive patch, |long-acting injectable contraceptive,
partner's vasectony or doubl e-barrier nethod (condom or diaphragmw th
sperm cide). 257. Subjects nust be able to sign and date a witten i'nforned
consent prior to entering the study. -75- Exclusion Criteria



1. Have a non-rel apsing, progressive formof M (e.g., PPVM5) (as deftned by
Lublin and Reingold, 1996). 2. An onset of a relapse, unstable neurol ogical
condi ti orwonomsmiecdsaeat ment with 5 corticosteroids [intPavaseus/0§ses) ,

i ntranmuscular (in) and/or per os (po)}9or Adrenocorticotropic hornone 60
days prior to random zation (last day of steroid treatnent shoul d be equal
or greater than 60 days prior to random zation). 3. Use of experimental or

i nvest i gatebrifl ctriggd isdnd/ or participation in drug clinical studies within
the 6 nonths prior to random zation. 104.Use of imunosuppressive agents

Wi thin 6 mont hs nREHo@rof tRati@NARAATakion - affﬁetemhqﬁum& @éleréynabpl(eiemﬁﬁg)al | D),
fingolinod (G| enyag) or anti-B cell .therapy within years prior. to

randoni zat i on.cligicalyiaRlted gyngrome GPng&falkywéwwtqﬂaw%@e P?:‘Vf”o"‘r Gily doss@ént s,

M t oxantrone (INMWRREEIARRE) and CuBRkAnEIuRI§ injb@BL it paidat With @ldaiRogse iof nadE at i on,
total lynphoid irradiation, stemcell 15treatnent, autol oigfous bone marrow

transpl ant at i GRIGISE PreRiR e AR ovier fakers pesPar s Mo offsctivefodisabiie

treatment W t hyinah pAMENEASY ARG RUdNMidM fBncor pl asmapheresis within 2
nonths prior to random zation. S.Use of noderate/strong inhibitors of

CYP3A4 wit hin ri. or, t random zatj on 209. i nducers of
CYP3A4 wi% hi n %e\%’g’?é Figrls ¥ er?%ﬁ’t%‘?ﬁ“ﬂ’ FEGIPSTS isdelaﬁf‘@gﬂ’j‘r‘@’i/s" OSIS.
breastfeeding. 11. A >2xULN serum el evation of either al anine transam nase
(ALT) or 3asparithatrectliddastSediina SehefcAShy relbpsaer@elfiplogelebas iSetdpsinglidngting

bi l'i rubin which | ] %FixULN at screening 2513. Subjects with a potentially
clinically si gM¥R'R3M¥% unstabl e medical or surgical condition that woul d
precl ude safe and conplete study participation, as determ ned by nedi cal

hi story, @hysiﬂﬁhe&maﬁmmh@mlalm M&bfmfm amtyunt ei’slﬁcmlrﬁrhocbdiﬁshe a)ﬁouﬁty)f Such
condi ti ons rnatyltr ude: . A gar 8# cu ar orap narf fr der
that cannot be We1< aS%?Fo‘Y}P a‘alben 882 ﬁdésr R e R k2 he st udy
protocol . b. Relnabis i tsetas®@s patient. Any form of acute or chronl c I|ver di sease.
5d. Known human |mTunodef| ciency virus (HIV) p05| tive status. e. A

hi story dr se tab psychi a di sorder.
. “hny” mat i gnadenBEeO b duGar R BRSSP RO RN Rl isheaS: e
years. 14. A gkivigrglapye rite, Iawmlﬂamnn pﬁmgmcarﬁi@bﬂhtg,sfsequmm o6 lapdes.Nraquakcy

T6 “Tnabit ity ¥ o EE sty oS M R SR R YO oo S
endovascul ar tcpefiatnmntsea‘soprogimsmm c Cer ebr ospi nal Venous | nsuf f| CI ency
(CCsVI). 18. Known drug hypersensitivity that woul d preclude adm nistration
of | aqui ni nod, S I sodi um
otearyl fumar a5 il B A RRUBRDEML Iy of AL it APLLEL e Ol SO

i nt er f er on- bettane(th EART@3d disaaqreairogj@mbly asdeAswed by Kitan E@lﬁanﬂatmlsabulrmﬁtamapsul es
0.6 ng (one Ias%ﬁ}? [5%51 &@psule 0.6 ng and one placebo capsul e for

| aqui ni nod) (applrcable to both DBPC and DBAE phases). 202.GA 20 ng/l nL or
an | FN-13 preparation + oral daily admnistration of laquininod 1.2 ng (2
capsul es 7of | ddaimé¢thesd of cBinng) whatspl iheamsitientt mdbat EDEBRIand BBADrPhdses) 3.
-GA 20 ng or FN-13 + oral daily adm nistration of

pl acebo (2 pl aglgg{%%ﬁm%m%(ﬂ

8. The method of claim 6, wherein the patient had an EDSS score of 5.5 or greater prior to

administration of laquinimod.

9. The method of any one of claims 6-8, wherein confirmed disease progression is a 1 point

increase of the EDSS score.

10. The method of any one of claims 6-8, wherein confirmed disease progression is a 0.5

point increase of the EDSS score.

11. The method of any one of claims 5-10, wherein time to confirmed disease progression is

increased by 20-60%.



capsul es for laquininod) (applicable only to DBPC phase) -7 7 - CQutcone
Measures The primary objectives of the study are to assess the safety,

t ol er abi IwWoypomnde@siif i cacy of two daily doses of oral | agquirniscexd/og¢€ss6é6ny or
1.2nmg) in adjunct to GA or IFN-r3 prepasati on (Avonex(r),

Bet aseron(r)/Betaferon(r), Rebit(r) or Extavia(r)) in subjects with RVS
S5Primary Efficacy Endpoint for DBPC Phase: The percent brain vol unme change
(PBVC) befweenauretted 0f ¢iBaskl ivhepinttioneNp pertinged disspsei piegrésoinh Bandrgasekeyrt nat i on
after Month 6 Qdfsé?h/e DBPC phase). Key Expl orat ory Ef fi cacy Endpoints for
DBPC phase: ange in whole brain Magnetic 'Transfer Ratio (MIR)

hi st ogram between nonth 0 10(Baseline) and Month 9 gTer m nation/ Early

Term nat ilén vildemegfod ef anyone bf daip 1t1RevipBRdaghzigey is laquingreodsedidsnf i r med

Di sease Progression (CDP). CDP is defined as a sustained increase in EDSS
of poi nt fiyom Bagehdun Jrohy %Be lo?@l%ﬁns?’l MR HRRin BE Q&S H fﬁj&ct@@@ﬁ&hta@e%usl
confirnmed during a rel apse. | oratory Endpoints for DBPC Phase '\‘i' he

per cent changémghoée} of @alaqmuwﬁegew@e% eltiorp ihish ccopisiis dn jsawjiom Admgont h 9
(tern nation/ eqfidrdmdr QEHORI20R: Wafihitoraf ter month 6).  The cumul ative number
new Tl hypoi ntense |esions at nonths 3 and 9 (term nation/early term nation
visit after nmonth 6 20The number of active (new T2 or CGJE-T1) | esi ons at
month 3 tiRat WS Wethod af anpioae f Hiis lat. mdistan dhe( sdsipistasion i) lagtinijpod

term nation V'sﬁbsrtanﬁilﬁy%frec@@é@ttﬁ'é Aninistrhi6h SRl YQtapunber of GJE-T1 | esions
at nonths 3 and 9 (termnation/early termnation visit after nonth 6).
Change in T2 | esion volume from Q (basellne) to month 9 (termnation/early

term nati'én 25\ drgthodrof @py apsnefrelagys 1-Idnwhegan the aé%l@wrrfﬂ%%f PHL2NS |67 £ r om

mont h O (baselsub@htifll proRIR (12 Lidlifianat danfuedhdd termnation visit after
nonth 6). -78- Change frombaseline to nonth 9 (term nati on/earI y

termnatign vi nont score, The gener heal t h st at us,
as assesslgd b HBe 8’?36161“( E@B&eraaéwwﬂww@m 15 re"gﬂg% AT 2612 he

ef fect of genehadpypeiat fohinifitthg SaqiimeD Ba&YSL i ty on work, using the work
S5productivity and activities inpairnment General Health (WPAI-GH)
questionngire. al i ed Rel apse Rat e o the
first confirmed® F‘E}QBQQHMI Vi CIBWHQ?WG%S B%C“Vl&%%‘iaﬁlia%ra"“’etﬁﬁB]eE?P%t ory
Endpoi nts for fOBAkafPDasecks pldk tsinitiatiay laqatimod themglpoi nt s are anal yzed for the
DBAE phase. Safety and Tolerability Endpoi nts for DPBC phase The

cunul at|v nunber nul.ative
nunber of Corrbl Ret n?ﬁ‘g%l kgt W@% %alju e ?tbelﬁtslsacewm%gﬁma?er {83 21 theml‘ilﬁnber
of subjects wifoint Bdy 28 secks pentts initbbid indpérimod themfpj.ect s with potential ly
clinically significant abnornmalities based on

20. The method of claim 19, where in the human patient is receiving glatiramer acetate therapy

for at least 48 weeks prior to initiating laquinimod therapy.

21. The method of claim 20, where in the human patient is receiving glatiramer acetate therapy

for at least 52 weeks prior to initiating laquinimod therapy.

22. The method of any one of claims 1-21, further comprising administration of nonsteroidal
anti-inflammatory drugs (NSAIDs), salicylates, slow-acting drugs, gold compounds,
hydroxychloroquine, sulfasalazine, combinations of slow-acting drugs, corticosteroids,

cytotoxic drugs, immunosuppressive drugs and/or antibodies.

23. The method of any one of claims 1-22, wherein the periodic administration of laquinimod

and glatiramer acetate continues for more than 30 days.

24. The method of claim 23, wherein the periodic administration of laquinimod and glatiramer

acetate continues for more than 42 days.



| aboratory tests and vital signs and ECGs during the study. Proportion of
subjects (%9 who prematurely discontinue fromthe study, reason of

di sconti nvet2ommiessd the tinme to w thdrawal . Pr opectriusroiefi4s8bj ect s
(99 who prematurely discontinue from+t¥e study due to adverse 20events
(AEs) and the tine to wthdrawal. 1?esul ts/Di scussion This study assesses
safety, tolerability and efficacy of |aquininod in adjunct to glatiraner
acetate (2GA) orheinrpthodfodcloim %tvehe(elilFlNe perjodicradmanisipgomef lmlirlirh?ﬂ adspddtieanes i s

(RVB) subj ect s EJ% ng,of action of laquininod and GA have
not been fully eﬁ gte e efO?ect of the 25conbi ned t herapy cannot be
predi cted and nust be eval uat ed experinentally -7 9- Daily admi nistration

of | aqui fonod The. methodyofpanyypugagt elmens11-25, Wweﬁay)hemst@aﬁl lagpaimgdyanflor a
patient already, #ecehydAdinBbild &APRM @Qaép%gm(l%ie sél@rogis by @ %all36H2Y)
provides increased efficacy (provides an additive effect” or nmore than an
additive effect) in relapsing nmultiple sclerosis a@ ) subj ects w thout
undul y i #dr easlibggmeibiede p§ @nsiofe obfclaiip S6.0vhepincthe japyinisHatiogagfelaguigimod rpad
treat ment. 5Daiidifandd B dRlShhiBid dAmBlond AR FRAIHHR sQerosiPbyPat MLEBY, and 1.2
ng/ day) as ar?aéadda on therlaply to g?:gtl ram::prgl %glgtigtes ?"%ﬂ) >6as C. 20 ng/ day)
is also safe for use in treating rel apsi ng mul tiple scler05|s
pati ent s.28Adni e stethed 8h 2B opaghickimbd’( pheein the @%}S&%&Pnaﬁdlaqu@%/aaéy) as
an add-on t hergiantd® a@had inhiBiEs syﬁxﬁ%ﬁﬁdf@elz{p%% mufipfe-scledfls BRMGRYDan RO®Y. des a
clinically neaningful advantage and is nore 10 effective (provides an
additive effect or nore_ than an additive effect) in treatlgtg@rel apsi n%

at

mul ti pl e Zcl erld€igetpedved 2pacrent Camsrswidrcimahy edmirpioat o Barinimga en

the same dose)gldtitaniddGcchd 1lnmw_tmsyﬂa? RESf relasind BRIPRAcIONsit BehaRYhah So0vRr e
effective (provides an additive fect or nore than an additive effect) in

reduci ng t he crease, ip brain de erm e percent. brain
15vol une 8hang@e(‘ﬁﬁﬁf?§5 ))P h OP%|O\é{F9 "HY 2éﬂulW fpPhe fh@%‘/’ifgﬁt ( I\Eﬂ““b‘ﬁ‘f’fié‘ﬁﬁs
The add-on t hejlaipymdr Gcdid @hibi L mpiot dfw@mmgleﬁlt@m seleldiit bwﬁo@ﬁﬁaﬁ@om rmre
than an additive effect) in increasing the tine to confirned disease

progressign ( i,n.relapsi er.osi atients, where
CoPC o et nedt astigh Seeguhon A el B SRl Re e BB o a
| east 3 nont hlinPslygiseh&t osyndrama alonipeisiad) ponddidalie cdtlinistenigg ao rbd ppieat ad. The
add-on therapy is JTor e effe t| ve %‘Er oVi es..an addtlttl vge efftect or re than
an addi tive effEet) i el (P 18 TRECT G Ry BT eI AT BPACR MTR
hi st ogr am |ntdﬂeha;;g&hagremﬂﬂe&tlvakﬁreacﬂhehmﬁanq)a(lms) patients during. 4. The
add-on therapy is nore effective (provides an additive effect or nore than
an 25additive gff reduci n nu co f|rrred rel s and

t heref or e3t2t he 1‘r%el a%lsedrc(éfnm, rvlvlhrlg éges?%ougp(%ﬁ%quﬁllle e él?eoasnlloémt(%%mmfl ents.
5. The add- on atétae aqdnyn taken @gﬁh)erm)mereea'fﬂeﬁﬁfbltwﬁea(tpi’[ed\undespatmnt thehd when enckef f ect
or nore than an ect) in reducing the accunul ati on of physical
di sability inFE 1%l e sclerosis (RVS) patients, as measured by
the tinme to conflrrred progression of EDSS. -8 0- (RMS) patients, as

nmeasur ed 3By t Héecwetiddadli dlems uitther 3 fwhEreirGtheembigple i snigrobie 3¢ odlepsiog mltiplei ght ed
i mges, the c%% ?{Slve nunber new Ti hypoi ntense | esions, the cumul ative
nunber of new esions, the cunul ati ve nunber of new Ti hypoi ntense

| esi ons on Ti-weight imges (black holes), the nunber of active (new T2 or
GJE- T1) [|3¥si onlde npﬁﬂe@eﬁ@éﬁrﬁdﬁ whaen dle wlhp@Embkipleaksrosis haredpesingrranottiag

vol une of Ti qﬁ’&‘fﬂ jag | esions, change in total volune of T2 |esions,
and/ or cortica |ckness 7. The add-on therapy is nore effective
(provides an additive effect or nmore than an additive effect) in reducing
brai n at rdphy Tha medod pEingneref oldips &l-&6 Waereisitke aoRyE)of frquiniapdgnd ghe ampent add- on
therapy is Mg ekt bkl REQY LGS ANAIdLRHE BHEERL aUmBBRCot HamEn 10
additive effecté@l n reducing the frequency of relapses, the frequency of
clinical exacetlmsis syihe mwnp#fisnt i sk for confirmed progression in rel apsing
mul tiple sclerosis (RVM5) patients. 9. The add-on therapy is nore effective

(provi dessgan agdihduyd (ﬁf(ﬁﬁﬁt%mwh@éfnethg RafptEn 1?-‘3%1%1 MBnithdembdiple NelefdGik €asi ng
the tinme to confirnmed relapse in relapsing nultiple sclerosis 15(RVb)

patients. 10. m@ea\e@uwnrelan@rra}ﬁyachmw® Az @@ab(ﬂﬂv oGRS A TleIsPS | ve
effect or noreethang ﬁﬂle%“ébﬂﬂn‘ﬁ@d @fs@a‘%‘& oatSsibdTREQ¥sAihE G esehal ripdl th
status (as assessed g Eur oQo 6 uéstionnaire), synptom severity
on work (as adtgsgeyo 911&1% eW?IkatWoEFa@tﬁth vy neienab@tsfuprtaneBeurapplainiufie nt
CGeneral Health (WPAI-GH) questionnaire) and quality of life, 20in relapsing
mul tiple sclerosis (RM5) patients.

%15 admll,]rus?eredI a{l



11. The add-on therapy is nore effective (provides an additive effect or
nore than an additive effect) in decreasing cerebral dysfunction/cognitive
i mpai r rerwoQas/assessed by Synbol Digit Mdalities Test PCBDISE)1R/ 048684
relapsing multiple sclerosis (RVS) pat$ents during the double blind study
period. 25Adm nistration of laquininod (p.o., 0.6 ng/day and 1.2 ng/day) as
an add-on therapy to glatiranmer acetate (GA) (s.c., 20 ng/day) provides a
clinically neaangﬂdﬁmanv@nvaqendﬁmxw§mmmkébemﬁ@@wﬂve&ﬁpﬁ@vWﬂedﬁanﬁadditive
effect or mor quiAian idRairddinds\f efct§a b iy Qﬁtay'tl ubflS GRNYEEST Qb
clinically defi In patients esent suggestive of th
when GA is ad mbmrsmletree@b@mden (wdiplet Brainsd iR mﬂﬁmm ®te®1Amnvrnmsgqneztal baalthf

| aqui ni mod (p. -/ herapy to

gl atiramer acé?QFéQ?gK§E€§ (ﬁggé%fg%ggegg%%ggﬁﬁggmg g??ﬁ?%ally meani ngf u
advantage and is nmore effective (provides an additive effect or nore than
an addi ti¥e effheercthoilef elaindd. mieremehe gpambgf laquirgmad andeheedregyireefiglasramer
clinically defjqidt ¢ndfRakeh e@&ﬁy&ﬁ£ﬁ&§o@%mﬂ&%rNB%HQ&E&%%%@H&%%&ME% in the
brain, the accunulation of Tesion area in the brain and brain atrophy in
persons at hl%ﬁ risk for develgglng M5, and is nore effective in reducing
t he occurencelefmaitadrickains 7d eheraintbsaivs oAy iprespatied by DFTEGE PES VOIHEC br ai n
damage in thegﬁm@ﬁ (SRg). t han when GA is adnministered alone (at the 5same
dose). Based on the fore90|ng, anal ogous results are expected for therapy
usi ng |§g¢lﬂlﬁDd p. 0 ng/day and 1.2 ng/day) in conmbination with
glatira ac ehsmstioday cle@l 3 Wh%mrfb? gt Oféffélaﬂtl?(t:%ﬂ |the agpyny gf glatiramer

admi ni strati oncQite Gt RREhERs Ffecti t8inbi3hd e dD Ebnfire dEeERY ogkddsion.
conbination with glatiraner acetate (GA) (s.c., 20 ng/day) provides

i ncreased efficacy (praovides an additive 10 effect or nore than an

addi ti ve f f ectiy RRRA of KB HICEER HOP SheBfrBgcHsAaHPeTar A INHCHES Bpsi ng
mul ti pl e scl ernpses,. (RMS) subj ects without unduly increasing adverse side
effects or affecting t he safety of the treatnent. Daily adm nistration of

| i ni nbi nat tir, . t at GA
(o0 " 20y o af By b g PRty G pen g R I

sclerosis (RNﬁ%mpﬂBtents 15Admi ni stration of |aquininod (p.o., 0.6 ng/day)
in conbination with glatiraner acetate (GA) (s.c., 20 ng/day) provides a
clinically meaningful van is more effectjv rOV|de an addltlve
ot toct o ror el s SHAT 4 Fe 8Pt Syt R SRR e

scl erosi s ( RVapetfpatvhanthisnttbpathenib efficceacty dageisd abinsrnaadititsnibsdreddeia wablo rmal(l at t he
sane dose) in£& foll owi ng manner: Admi nistration of |aquininod (p.o., 0.6
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59. The method of claim 36, wherein quality of life is assessed by SF-36, EQSD, Subject

Global Impression (SGI) or Clinician Global Impression of Change (CGIC).

60. The method of claims 58 or 59, wherein the patient’s SF-36 mental component summary

score (MSC) is improved.
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71. The method of claim 70, wherein the amount laquinimod administered is 0.1-2.5 mg/day.

72. The method of claim 71, wherein the amount laquinimod administered is 0.25-2.0 mg/day.

73. The method of claim 72, wherein the amount laquinimod administered is 0.5-1.2 mg/day.

74. The method of claim 70, wherein the amount laquinimod administered is 0.25 mg/day.

75. The method of claim 70, wherein the amount laquinimod administered is 0.3 mg/day.

76. The method of claim 70, wherein the amount laquinimod administered is 0.5 mg/day.

77. The method of claim 70, wherein the amount laquinimod administered is 0.6 mg/day.
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1054. Nat i¥8nal Nbsaethed piepia $2e whesein the waguns glpigmerppgtate administered is 20 mg/day.

90. The method of claim 82, wherein the amount glatiramer acetate administered is 30 mg/day.

91. The method of claim 82, wherein the amount glatiramer acetate administered is 40 mg/day.

92. The method of claim 82, wherein the amount glatiramer acetate administered is 50 mg/day.

93. The method of claim 82, wherein the amount glatiramer acetate administered is 100
mg/day.

94. The method of any one of claims 31-81, wherein the amount glatiramer acctate

administered is 10-600 mg/week.

9s. The method of claim 94 wherein the amount glatiramer acetate administered is 300

mg/week.
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105.  The method of any one of claims 31-104, wherein the patient is injected subcutancously
with 0.5ml of an aqueous pharmaceutical solution which contains in solution 20mg

glatiramer acetate and 20mg mannitol.

106.  The method of any one of claims 31-105, wherein a loading dose of an amount different
form the intended dose is administered for a period of time at the start of the periodic

administration.

107.  The method of claim 106, wherein the loading dose is double the amount of the intended

dose.

108.  The method of claims 106 or 107, wherein the loading dose administered for two days at

the start of the periodic administration.
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118.  The method of claim 117, wherein the periodic administration of laquinimod and glatiramer

acetate continues for more than 30 days.

119.  The method of claim 118, wherein the periodic administration of laquinimod and glatiramer

acetate continues for more than 42 days.

120.  The method of claim 119, wherein the periodic administration of laquinimod and glatiramer

acetate continues for 8 weeks or more.

121.  The method of claim 120, wherein the periodic administration of laquinimod and glatiramer

acetate continues for at least 12 weeks.
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"Q atiraner acetate after i nduction therapy with m toxantrone in rel apsing
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25t he Th3 cytokr ne TGF-13 in Lew s rats" J. Neuroi munol . 156: 3-9. -93-

126. Y f t f t f f 13
glatir ggrgsl ace 5%69?"& ‘%@E‘n I g;r’ &rLg s Otra“%g ?% B%ﬁﬁamlf‘ gﬁgé?t%%}falcg?t& nti al

mechani sns of 1ﬁ1ﬁttltsemy1ﬁ15tommfetabeﬁg)ﬂnulﬁﬁleaﬂdosgdbgztartreaqm(r%acet ate in M5
Neur ol ogy, 59:1-7. 5128. Zou et aI (2002) " Suppressi on of experi rrent al

aut oi mmrﬁ9ne L] %hogyof A %ﬂé W ln th n?lrcl\'llst{arhon OWa 1n1m0 q tlramer acezt te
bal ance and in |b|et mgratrOn of b the peri pher al

nerve ti ssue",inlgtnephpiomat elapgivg mdlﬁplé’&ilerosm\/l@rﬁcﬁéﬂlblﬁ)]]!ﬁ%4pcr / U82012/ 048684
- 94 - Wat isclained is: 1. A nethod of treating a human patient

afflict edl W t hfh@%e&ﬂoﬁlo? 1%% ?%fh hgre I’theo £c§1§ 1[? g['}altlﬁlg otala ulﬁl 8 %H O%at}r%g%%%&ge

syndrome conprising oral’ nrst ering I'ent ose of
0. 6ng | aqui ni nmdbltsamyinetulbwlﬂte@nengrmhlyplb njlaeds bygnctrhélaqoalOP/ent Wi t h a daily
dose of 20ng glatiramer acetate, wherein the amunts when taken together is

more eff 881 I Vell‘htg gneettl{oﬂ%tf cfanl? 1%%%91%& ?d?ﬂhm&@aﬁ@n X\pﬁgﬂnﬁﬁgﬁl ar?dg@ﬁhaﬂlér acetate

adm ni stered
nhibits a symptom of relapsing multiple sclerosis by more than 1000%.

132.  The method of any one of claims 31-131, wherein each of the amount of laquinimod when
taken alone, and the amount of glatiramer acetate when taken alone is effective to treat the

human patient.

133, The method of any one of claims 31-131, wherein either the amount of laquinimod when
taken alone, the amount of glatiramer acetate when taken alone, or each such amount

when taken alone is not effective to treat the human patient.

134.  The method of any one of claims 31-133, wherein the patient has been identified as a

responder to glatiramer treatment.



2. The nethod of claim1l1l, wherein the nultiple sclerosis is relapsing
multiple sclerosis. 3. The nethod of claim2, wherein the rel apsing

mul ti pl e wol2ersogsas4i s rel apsing-remtting nultiple scl ePa3its2014/04868€ et hod
of any one of clains 1-3, wherein thelaapunt of | aquininod and the anmount
of glatiranmer acetate when taken together is effective to reduce a synptom
of nmultiple sclerosis in the human patient. 5. The nethod of claim4,

wher ei n tlé sylhptnmthadsofaniRhe pbelpinoridd 3auivhirgh ¢hespratientdws beai ideidied acti vity,
rel apse rate, ( i . .cal disability, frequency of rel apses,
frequency of éﬁ?%% ad%gk %8?%???%%h&§rain atrophy, risk for confirned
progression, or tine to confirmed di sease progression. 6. The nmethod of
claim5, Mher el methed ofciteating athupan ortigphp8licel with sabmnupg dissasaseewsisdsby t he
time to confirygd;dis %@ﬁﬁus%%? SR PlicSar{ RASHAL %@l IR nffhid #iteaEXRaREed
Disability Status Scale (E scor . The net hod 01 claim6, wherein the
pati ent had argl#Desrgectte(@y), wh%elsthprain@mnt&wheadﬁemogfth@tarecﬂﬁfe@fve F()at@ﬂat e nod 8.
The method of h%ln%h Bﬁt@nt W(}Vﬁ&@lnttﬁlaemaﬁﬁl'e Qim:asp"i'sda%tcﬁgﬁﬁn§ gigéage Qt];l étll%tl@r
greater prior to adm ni'stration of |aquininod 9. any one of
claims 6-8, wverdiion cordomyaingtiog s@%f@@a mnogrf@mamy i Gbseaseg_ Iplélitlhlp pokipsise of
the EDSS scor Qelaﬂsgl ryilﬁtll{ge;nnﬁgleost:leﬂ)@ﬂé &Q@etégfmé-\liltﬁ%] %O@asi% rh\éﬁﬁzﬁ@iﬂrﬁrtﬁﬁm ' rmed
di sease progression is a 0.5 point 1ncrease of SS score.

met hod of any ieffrenmeftorg bawmhsgaswlrolvmw@aw P1f Sygtemig IWﬁﬁl‘lYﬂlﬁ@éltO%}lSsease
progression is increased by 20-60% WD 2013/016684PCT/ US2012/ 048684 - 95-
12. The ngyhody pfck eQbﬂ?&Qn wherein tine to confirmed di sease progression
is increased by at 6@6 13. The nmethod of any one of clains 1-12,
wherein | aquininod is | aquini nod sodium 14. The net hod of any one of
claims 1-13, Wher eitnhehagateeice! sannonfiet tarprsimg i aupus] yaumiond enban of
an aqueous phar macumhinfagdutislyubdpabwiEil; contains in sol ution 20ny
glatiramer acetate and 20ng mannitol. 15. The nmethod of any one of clains
1- 14, wherein %he admi ni s ratlonag | aqui ni nod, substantially. precedes the
adni ni stratiodPbf g5 Ahwmaceel FREIPOYEON S4TETIHEE HB ARt 4hg/ABRRCTGFCRF ai s

1-14, wherein the agdahphamh@bii@y adceghtad tdrddibindacet ate substantial ly
precedes the adm nistration of Iaquininod 17. The method of claim 16,

wherein the h n patlent |s recejv atira acetate therap rior to
ht et ng 1 adin ni Rt bpyse SEhe bRluRebia DR mefaiA smotRare s e e
hunan patient is raceabatiamgmah &tieﬁt&ﬂﬁ&te@ﬁﬁh@él@sﬁl@a{&ﬁﬂe dcrosator prastingd weeks
prior to initiating.la pi.ni o 5hrap 19. The method of claim 18, where
in the human patleﬁwn?gj?%%%? YA OﬁFatlraner acetate therapy for at |east
28 weeks prior to initiating |aquininod therapy. 20. The method of claim
19, wherd3Bn ﬂmEph&aﬁnﬁpamheal\ﬂﬁmmEMeﬁmiﬂgmghﬁmkmanﬁmoﬁmﬁhaheméhﬁmamy for
at | east 48 weeks r|or % i nit |at|ng I aqui ni nod therapy. 21. The nethod of
cl ai m 20, mheﬁ@aPﬁ‘¥ﬂrmh %ﬁ dfient is receiving glatiraner acetate
therapy for at |east 52 weeks prlor to initiating |aquininod therapy. 22.
The net hddof Tayadag diclagh &3 shdreidihe firstrphh@racading cospagioadinh Higsd fami on of
nonst er oi dal anti-inflannatory drugs (NSAIDs), salicylates, slow acting

Qi ugs, Joluf COMRRUAIS. orKlh 91 Ghl 8 A Ao SHLLASELARDAGIL EOFELINGLLLNS Of
S|OMFaCtIng dru ti“¢os ef0|d§ %OtOXIC ru nMuNosuppr essi ve
drugs and/ or antlbodles 23. The nethod of any one of clainms 1-22, wherein
the peri ddilc ddwipailege af tlaim 40, Ivehqmirnihnﬁhlstawh@hrgbwﬁimlanmposa;t@etiatilecmmi@i nues
for nore than g@ days. 24. The nethod of claim 23, wherein the periodic
admi ni stration of |aquininod and gl atiraner acetate continues for nore than
42 days. WO 2013/016684PCT/ US2012/ 048684 -96- 25. The nethod of claim 24,
wher ei n tiHé pelhic paikeged wlamm $44: athprain tasf firptapdainwientidl aprpagitan isria tablet Beat at e
continues for 6 nonths or nore. 26. The nethod of any one of clains 1-25,
wherein tihg adig. %@Jagétsf Qﬂm0f42| @HHElH'tl@le&@Qregéoa{eH RAHES coﬁfﬁ% @hieh iR ts a
synptom of relapsing nultiple sclerosis by at |east 30% . The net hod of
any one of cl @xHEendEm ¢oeeEigihe 49 adni ni strati on of |aquini mod and
glatiramer acetate inhibits a synptomof relapsing nmultiple sclerosis by at
| east 50%4428.ThEheckBE hat1ah 2%y VRGP hCLAAB Brhipriddh@r &lN1okiB olymer, a

admi ni stration of [|aquininod and gl atiraner acetate inhibits a synptom of
rel apsi ng nul tdepriafiact dpysnkangsf, WEPEMCRan 100% 29. The nethod of any one
of clainms 28, wherein the adm nistration of |aquininod and gl atiraner
acetate inhibits a synptomof relapsing multiple sclerosis by nore than
300% 30. The nethod of any one of clains 29, wherein the adm nistration of
| aqui ni nod and gl atiraner acetate inhibits a synptom of relapsing nultiple
sclerosis by nore than 1000% 31. A nethod of treating a human patient
affllcted mnth nultlple scler05|s or presentlng a cllnlcally |solated

-, Y " Y




34. The nethod of claim 33, wherein the relapsing nultiple sclerosis is
relapsing-remtting nmultiple sclerosis. 35. The nethod of any one of clains
31- 34, whwoenms/ab@a4anount of | aqui ni nobd and the anpunt eCTgiSati2znasees
acetate when taken together is effectilvé-to reduce a synptomof nultiple
sclerosis in the human patient. 36. The nethod of claim 35, wherein the
synptomis a MR -nonitored nultiple sclerosis disease activity, rel apse
rate, accldhul dhconckege pirapgircall clingsalsivt lidtywheiqie tha dmss phamagwtiegh serspositieer eased
time to confi rﬁpﬁg i ression, decreased tinme to confirmed rel apse,
frequency of cli nfg(ﬁpqg?(sg%%ﬁl %ti on, brain atrophy, neuronal dysfunction,
neuronal injury, WD 2013/016684PCT/US2012/048684 - 9 7 - neuronal

degener atliton, Theweekagd ofagpp@ees climsy 133K 46 orhegscim fhie g dphyymeeputend cempposiios ual
function, fatigue, i ARRLS BAKIRALhE Ldkn, COgNi tive inpairnment, reduction of
brain volume, abnormalities observed In whole Brain MIR histogram
deterioration in general health status, functional status, quality of life,
and/ or syifpt onhhs @9rga of clyim g phergip therligalipiging ggeng s achiniie36, wherein the
anount of | aquininmd and the anount of glatiranmer acetate when taken

t oget her 8. ef'ﬁh@%ﬁék‘é%e &&&ﬂ&ﬁr&@ﬁ%sofﬂilﬂw Whdreif 86 UL{tipaAnmafcuRERLinpRligae. 38.
The met hod of claim 37, erein brain volunme is neasured by percent brain
vol ume change fPBBYeymPrises anpridation RKINGRSW-ai m 36, wherein the anount of

| aqui ni nod and the anount of glatiranmer acetate when taken together is
effectiveq)o iMeHeaSE: §f MRode@f CRMY 13785 Al iRAS e FirQ PhafStRAeal dépokitien met hod
of claim39, wherein tine to confjrned di sease progression is increased by
20-60% 41. THESHEE HYde6r @1 Hrainiae b rain i tes e8cw8AT™ med di sease
progression is increased by at |east 50% 42. The nethod of claim 36,

wher ei n tiFe. anmmgiaci@abe bagkinh il 4D dviarch thb&iramhbiacqiticd|BbssaiRris daeetoate when
taken together is effective to decrease abnornmalities observed in whole
Brai n MIR hi staéiijﬁ%nga%e}“ af*ﬁéreﬁﬁ HOF BHOLCNHHEIE ™ Wher ei n the accunul ati on
of physical disability is nmeasured by Kurtzke Expanded Disability Status
Scal e (EDSY) sitempackadedof ahh@crogichogs 137-16D.aviara6 the M@ hearmatdudcah cabpasitiah i on of
physi cal di sabil.i i S assessed by the tinme to confirnmed di sease

progressi on as® ﬂ%b;%ﬂ‘rdgtffeﬂgg?éﬂtf%@?e Expanded Disability Status Scal e (EDSS)
score. 45. The nethod of clainms 43 or 44, wherein the patient had an EDSS
score of 1325. Shpmadagd o agmenif stainat 130 Sof wheagu thifino phdttracclilienl nathfredionf
clainms 43 or %ﬁ e\r/\héang(%isgsa{tlhgicp%ti ent had an EDSS score of 1.5-4.5 prior to
adm nistration o FacPw i mod 47: The nethod of clains 43 or 44, wherein the
pati ent had an EDSS score of 5.5 or greater prior to adm nistration of

| aqui ni ndd3. WO'h2 @aG/add 6684RCIY2USRO TR/ i) BEBhnt BGresdiB. in Theecompbiiteh of sobdy one
of claims 36-47.. gger ein confirmed di sease progression is a 1 point

i ncrease of tHe EDSS score. 49. The method of any one of clainms 36-47,
wherein confirmed di sease progression is a 0.5 point increase of the EDSS
score. 5054Théllwwetiege of cleinailn? 36 | S3nwdewinnthe inbaraneds sedivinl dteayylifemarsis@ssed by
the Tinmed-25 E t. 51. The nethod of claim 36, wherein inpaired
mobility is asnga%gsless\‘e[bgll‘%g/atriﬁ e 12-1tem Mul tiple Sclerosis Wal king Scal e
(MBWE-12) sel f-report questionnaire 52. The nethod of claim 36, wherein

i mpai r ed 1¥dbi IThepatkgeaeivagensdf klpinshis 7A bl zerdin the [fingd @harmagepticad gompRisigiopret hod
of claim36, VHereldniRalfiRg mobility is assessed by the Six-Mnute Valk
(6MN Test. 54. The nethod of claim 36, wherein inpaired nmobility is
assessed by the Lower Extrem ty Manual Miscle Test (LEMMI) Test. 55. The
met hod of1581 aile3Bckagh of éiaﬁmtlﬁé whoeipttho fillpaiuireichiolt Ba¢ompesitoRAIntolids

gl atiranmer acefai.gswhen taken together is effective to reduce cognitive

i npai rment. 56. The nethod of claim55, wherein cognitive inmpairnent is
assessed by the Synbol Digit Mdalities Test 1(,SDI\/IT score. 57. The net hod
of cl ai mléé-, wihe s keg ehelrigs et Rosvhareia thestilis db siopr: Haptash aopplvetain.
(EQeD) questi Qi §8malBURIRadl, Bdakdbialc ARSBIcOLHKiIRE hct@E shial kigd, agttdst obal

| mpressi on of Change (CA C). 58. The nethod of claim 36, wherein functional
status i s neasOReEouss of neopRinatienthesoShor t - Form General Heal th survey
(SF-36) Subject Reported Questionnaire score. 59. The nethod of claim 36,
wher ei n qyal i thhe@hekbid & clain 355 a&eHE thyfilRFis3Inn B Plactidh@ehy ddt@bal

| mpression (SA@) or Cdinician A obal |npression of Change (CA C). 60. The
met hod of _cl ai 58 or 59, wherein the patient's . SF-36 nental conponent
sunmmary slég-reYrLt%/Béi‘ages"fiaW&?g ?lms\]/éi‘gﬁi Té@%‘ﬁ%%{%ﬁﬁﬁ*’ﬁ048684 -99- 61.
The nmethod of clainms 58 or 59, wherein the patient's SF-36 physical
conponent sunmary sore (PSC) is inproved.



62. The nethod of claim 36, wherein fatigue is assessed by the EQGD, the
patient's Mdified Fatigue Inpact Scale (MFIS) score or the French valid
ver si ons wb 20ts@16@ti gue | npact Scale (EM F- SEP) score. ®8T/Ush@2/matchod of
claim 36, wherein synptom severity onrlwerk i s nmeasured by the work
productivity and activities inpairnment CGeneral Health (WPAI-GH)
questionnaire. 64. The nethod of any one of clainms 31-63, wherein

| aqui ni mo@0i s Thaqeikaga dlago dmhere® . theldesicemt ihoiticaadelany one of cl ai ns 31- 64,
wherein the laquininod is adm nistered via oral adm nistration. 66. The

met hod  ofy6aNY 1438 QkieEbBinYohedFcARns WHEGE] Pnddd e FAY IpRAIRCuliS ACHJiSh er ed
daily. 67. The net ho% of any one of clains 31-65, wherein the laquininod is
admi ni st er ed ndsteblohas @ moishep covrmeoidgwimgre theg4%The met hod of any one of
clainms 31-65, wherein the laquininod is admnistered | ess often than once
dai ly. 694> Therrethedcofr a%¥n0Re RimC!187-761, 3dnb8n MRRLALA il PEesBTTH Nhe

| aqui ni nod admi nistered is |less than 0.6 ng/day. 70. The nethod of any one
of clains 31- 69MpeifEmneas pelidpartislebunt | aqui ni nod adnini stered is 0.1-40.0

ng/ day. 71. The nethod of claim 70, wherein the anount | aqui ni nod

adm ni st ersed !'ﬁleg)aékagg of ABLARYE cldids 13NecBiRAth ok fRtidbiMs/al scalth §alaBing he
anount | aquininod admnistered. is 0.25-2.0 /day. 73, The nethod of claim
72, wherein t HevViagd ieistareRfameabHbyowhinpicdhaarladng/dypeslitar. 2 ny/ day. 74. The
met hod of claim 70, wherein the anopunt |aquininod adm nistered is 0.25

my/ day. 7%4. Thverpatiagd optlakh abINwilreinMherseildd %A’&ﬁag@rﬁ@ldrﬁlisﬂeﬂ Atk h VBch the
admnistered is 0.3 ng/day. 76. The nmethod of claim 70, erein the anount

| aqui ni mod adrRAFIEYR FREUSPeMerbily &9 moyethanih@0Se/fyd of cl ai m 70, wherein
t he amount | aqui ni rod adm nistered is 0.6 ng/day. WO

2013/ 016684 PCTinp2kigy 34668463, $BEein % sedibEpdrrido ach whtlec! ai m 70, wherein the
anount | aquininod adm nistered is 1.0 ng/day. 79. The nethod of claim 70,

wherein t amyunt | aqui ni adm nistered is 1.2 /day. 80.. The nmethod of
't m 70, Binor gt Agnd WRBmocT SRR AT o Rede B Bef Mopedghtay 81 The
met hod of claim 70, wherein the anount |aquininmd admnistered is 2.0

ng/ day. 837. Thighe matiage odbnyany obnkinof 16SF Bioeh3Ein8he seledr @ickngt kempuisosiab

gl atiraner aceﬁ&;heboqt(i]m nistered is 0.1-1000 ng/day. 83. The nmethod of claim
82, wherein the anbunt glatiramer acetate adm nistered is 50-150 ng/ day.

84. The nethod of claim 82, wherein the anount glatiraner acetate

admi ni st eivgd iBe(adkagd ofrghydbay of 8BImsThE- 18t Wbcrcinf the kailah [BRkagwnivempiisas the
anount gl atirape e e adm nistered is 10-80 ng/day. 86. The method of
cl aim 82, V\hefoé(iy%ent%ﬁseotrbglﬁﬁ)% "glatiraner acetate admnistered is 1 ng/day.
87. The nethod of claim82, wherein the anount glatiraner acetate

adni ni st eib@d iThe hagkggaddylaind 808, Whercmahdooigafabedrbingr @Rt is whwr ei n t he anount
glatiramer acetate adm nistered is 15 ng/day. 89. The nethod of claim 82,
wher ei n tlb@. anﬁlgggckgéea&fl a%?'aﬁg %?ﬁ&-?@%ﬂéréﬂl @I{eecﬂ'holn?t og@aq{ﬁg{n%ﬁxn thg%rst Th_e
met hod of claim 82, Wherein t%e anount gl atiranmer acetate admnistered is
30 ng/ day. 91.comhesitippilerd theh 0¢lned. m 82, wherein the anount gl atiramner
acetate adm nistered is 40 ng/day. 92. The nethod of claim 82, wherein the
amount glag i r afRr, a6t 8 Sny2OrH B QhiRk 99431180, 30hBH HRY%modR: of TARIHRLRMMET
claim 82, wherein the anount glatiranmer acetate adm nistered is 100 ng/day.
94. The net hodowyposgioy idhe4bP Mgl ai ms 31-81, wherein the anount gl atiraner
acetate adm nistered is 10-600 ng/ week. 95. The nethod of claim 94 wherein

the amount>gl atheadBEe aCaiat £7124Rr8h $Heehmfind o 1RfRihE WeRKfirst composition is
0.1-2.5 mg.

173.  The package of claim 172, wherein the amount of laquinimod in the first composition is

0.25-2.0 mg.

174.  The package of claim 173, wherein the amount of laquinimod in the first composition is

0.5-1.2 mg.



WO 2013/ 016684PCT/ US2012/ 048684 -101- 96. The net hod of any one of clains
31-95, wherein admnistration of glatiramer acetate is effected daily. 97.
The net howloahi3anyesane of cl ai ns 31- 95, wherei n adm ni st pPatriuseoiaf4ggBat i r aner
acetate is effected twice a day at hallb7the amount. 98. The net hod of any
one of clainms 31-95, wherein admnistration of glatiraner acetate is
effected once every 5 to 9 days. 99. The nethod of any one of clainms 31-98,
wher ei n di7at i ridwweckageviatlam 1adhdrein dheeanmgntorf daquipimddoin. theThist qpapboidonof any
one of clains(§%3%§, wherein glatiramer acetate is adm ni stered nasally.
101. The nethod of  clains 99 or 100, wherein glatiramer acetate is inhaled.
102. The nethod of any one of clainms 31-98, wherein glatiramer acetate is
admi ni st ded bRhepedhegn dlbans7 ], wheeinithprpmopydf laqyaimed irhibel figsf costpagitanio® 3
wherein glatiq@ger acetate is adm nistered over a period of seven days with
at | east one day between every subcutaneous injection. 104. The met hod of
any one of clainms 31-98, wherein glatiramer acetate is adm nistered through
an i nt r avi@houstheippkpggyd claing halawhereinthegmegrof Reuinimed ipthe St conppsgitdosis 0.5

vagi nal, rectg}s intraocular, intrathecal, topical or intradermal route.
105. The nethod of any one of clains 31-104, wherein the patient is

i njected subcutaneously with 0.5nml of an aqueous, pharmaceutical  sal ution
whi ch cont’&i nslteRadkagqrficliim d0myhgriathcament of kayinimed e bohgempanitnisf© 106.
The nmethod of gny one of clains 31-105, wherein a |oading dose of an anmount
different formthe intended dose is adm nistered for a period of tine at
the start_of the periodic. admnistration. 1Q7. The nmethqod of cl aim 106,
wher ei n tIH& | ddaiPAgeefcd slaing Tio iereindlifemenpsoh tagpined & hniisHeawotywds 1908,
The et hod of g ainms 106 or 107, wherein the | oading dose adm nistered for
two days at the start of the periodic admnistration. WO

2013/ 016684PCT/ US2012/ 048684_-102-. 109. The npethod of apy one of cl ajns

31- 108, v&%@rei ePﬁ‘g‘a%Fd?ﬁc ?"%Hlaf”g‘c‘fﬁm © AmRHRioh aﬂ‘BHm‘é’db‘b’P‘élﬁ%? c&mpﬁ?s“b"rné%g%es t he
adm ni strati om@®f glatiramer acetate. 110. The nethod of any one of clains
31-108, wherein the admnistration of glatiranmer acetate substantially

pr ecedes e mni.stratjon of |aquininod 111. .The nethod of any ane_of

Cl s 315008 kB are ot hEP A Ol SRR Sy o P B0 T St rapitond B o o
therapy prior @ initiating |aquininmod therapy. 112. The nethod of claim
111, where in the human patient is receiving glatiramer acetate therapy for
at | east ks prior. to initiati | agui ni mod. t her .. 113. .The t hod
of cramtz: el Ot LR bR A Hes i NG Bt o
therapy for atmg.east 28 weeks prior to initiating |aquininod therapy. 114.
The nethod of claim 113, where in the human patient is receiving glatiraner
acetate thera f t ast 4 j Qr fnitiatin e

Cher apy. 15, s a8kafl o {88 the PEMBSHTTREL Shekefh hCUbRE LR G TPRc
recei vi ng gl atseeoadrermmsictmis €.1t1106¢0 mpy for at | east 52 weeks prior to
initiating |aquininod therapy. 116. The nmet hod of any one of clains 31-115,
further ¢ ri-si.n 1 nd tiic@n opst I . |- rugs
R s e A L e

hydr oxychl or oguinnesitionid Ja$llezi ne, conbi nati ons of slow acting drugs,
corticosteroids, cytotoxic drugs, imunosuppressive drugs and/or

anti bodi egs 11, JJEEagErE&ﬁ?Qin?fmin)&zh&@ﬁ at é}hcﬁ;h{r%laﬁﬂah%l@cetéﬁ@‘%ﬁ €hd stGd
periodic adm nistration of |aquininod and gl atiraner acetate continues for
at | east 3 dayempasit®n isTiWedOfwighod of claim 117, wherein the periodic

adm ni stration of l[aquininod and gl atiramer acetate continues for nore than
30 days. 1349. THae,dIRidaogk ehint! @B MwhlBin WRCLRIA: LRGrRRF 10G4E RAM Nb&hiat i on
of laquininmod and gl atiraner acetate continues for nore than 42 days. 120.
The met hod of cemaestionisy)-I-ihBeei n the periodic administration of |aquininod
and gl atiranmer acetate continues for 8 weeks or nore. 121. The net hod of

cl ai m 120 g7whergi puckdde Petiadi 183 2AMNERinS ik adh Rt %fatﬂaﬁfapiaeétﬁpcln and @loali ramer
acetate continues for at |east 12 weeks. WO 2013/016684PCT/ US2012/ 048684
-103- 122. TheompeHva o0-%mg m 121, wherein the periodic adm nistration of
| aqui ni nod and gl atiraner acetate continues for at |east 24 weeks. 123. The
met hod of;ggl aimhe 1g8kagdher lafin LIRS, RAELRIHG @SUTNIgRlifaflct QB ihagelisBior®d and
glatiramer acetate contjnues for nore than 24 weeks. 124. The net hod of
claim 123, wheéPBPeitoRd 188i odi ¢ adninistration of |aquinimod and gl atiraner
acetate continues for 6 nonths or nore. 125. The nmet hod of any one of
clainms 31-124, wherein the adm nistration of |aquininod and gl atiraner
acetate inhibits a synptomof relapsing multiple sclerosis by at |east 20%




126. The nethod of claim 125, wherein the adm nistration of |aquininod and
glatiramer acetate inhibits a synptomof relapsing nultiple sclerosis by at
| east 30%O02RiB/01dd3e net hod of claim 126, wherein the adecmiusteianissas of

| aqui ni nod and gl atiraner acetate inhilbBts a synptom of relapsing nultiple
sclerosis by at least 50% 128. The nethod of claim 127, wherein the

adm ni stration of |aquininod and glatiraner acetate inhibits a synptom of

r el apsi ng8hul tTihgl eackage epfosiam biy3.atwherems the 7006unt] 2GitiraTige apgsathod thé sedoail m 128,
wherein the adm.ni i of laquininod and glatiranmer acetate inhibits a
synpt om of reﬁg%@§ﬁ%%%%%@?ple sclerosis by nore than 100% 130. The net hod
of claim 129, wherein the adm nistration of |aquininmd and glatiraner

acet at e 18R bitths packagapefomaint 1881 aprsiemgthauanqupl glagramer @edtaie by thorseconthan
300% 131. Thqmgﬁ&gggﬂpglﬁiain113o, wherein the adm nistration of

| aqui ni nod and glatiraner acetate inhibits a synptomof relapsing nultiple
sclerosis by nore than 1000% 132. The nethod of any one of clains 31-131,
wherei n dd&h ofhet prskagsoefnelatt [8aquihpricirothe wHamnt glagrimsr gpgate 4ndhe Hecoatount
of glatiraner @eetalodisdigh:. t aken alone is effective to treat the human
patient. 133. The nethod of any one of clainms 31-131, wherein either the
anount of | aquini nod when taken al one, the anpbunt of glatiranmer acetate
when t akefi2al oré, Paskagsaeh caife H 8andlifrinwie napaRe glagiagie ardathde 1t rsewilve to
treat the humagmpafida™3oda34. The nethod of any one of clainms 31-133,
wherein the patient has been identified as a responder to gl atiramer
treatment. WD 2013/ 016684PCT/ US2012/ 048684 -104- 135. The nethod of any
one of cldPms BE-RaskegeuplerBith 1Bhe YhgEitelie HAINL SRHMEE LT d the sgeond
non-responder(%@mghahmp@qgi treatment. 136. A nethod of treating a human
patient afflicted with an 1 mmune di sease, conprising periodically

adm nistering to th atjient amount of |aqui njmod and an .anmpunt of

gl ati ramer*ac t%"“’%@% ‘,’# \?\FIE‘? Z]i%ﬁ’ PRECEN TG N WRh SHUIPARE F°H PG o Htg? sgpoad
effective to tdompésitlones Joun@an patient, and wherein the i mune disease is an
aut oi mune di sease, an arthritic condition, a denyelinating disease, an

i nf| t i tipl | is, relapsing-remtti | tipl
Sl er o S0 aec Becisl v e0 SsorPagis b, HERRREBRES thott 1 B stiimat or y

bowel di sease,cofupeditionss WOsease, or system c | upus erythematosus. 137. A
package conprising (a) a first pharmaceutical conposition conprising an
amount ()f1913.a'qullhre]I o g%'n(c)jf g‘lafr)lp alr8ga(v:v%g}efnc%le! A &G egB&i%%lee ag Gt Vit The (ste)gong
second pharmacelit {¢at* cOnpést ticon "compr I Si Ty “an Sarnount of gl atit aner
acetate and a cohassitmoéLd0led) | y acceptable carrier; and (c) instructions for
use of the first and second pharmaceuti cal conpositions together to treat a
human patj,ent afflicte 1 re I i ple.sclerosi enting a
cIinicalﬂe%iso ﬁPéﬁ%%yﬁaﬁ%%gﬂ’Ygﬁgiﬁgg%gﬁiéﬁﬁmé?éE%aFﬁf%g%gﬁl %f%wﬁn?he
first phar maceuiigaedlomposmo hg ofglitisamenadehae. f or m of an aerosol or inhal abl e
powder. 139. The package of claim 137, wherein the first pharnmaceuti cal
conposi ti I Sy L SLU] of . i . Ln.the
Firer pharnacel it A el ity B r R ) AR SR T
140, wher ei n tshietifr qogprighaithmg efl gldticaher ewtatronil EPngmpmitplh capsul e form

142. The package of claim 140, wherein the first pharmaceutical conposition
s in tabbet ek Maddbrthn PACagenthe chalTuddRiih RSl Giflhd i APAfLss ar e
coated with a coating which inhibits oxygen fromcontacting the core.

144. The packagbagfceyfiesl solntupe whigheeaiains tin solaibant 30hge elntipinics eestate el 40ungsi ¢

pol ymer, a detagkifiier, a gloss enhancer, and pignment. WO

2013/ 016684PCT/ US2012/ 048684 - 105- 145. The package of anyone of clains
137-144, wherein the first pharmaceutical conposition further conprises
manni t ol .20846 Thyeckpzecifslpem 93, amgisinghoiecand gpwmgositon isjywit dopreeteli Hl 2aMeoUs i r st
phar maceut i cal,pGARRQaELA LdRioh Which85ntERATR LSRR 48 hedhdiRnlcPhZlaRg agent. 147.

The package of claim 146, wherein the al kalinizing agent is nmeglum ne. 148.
The package of anyone of clainms 137-147, wherein the first pharnaceuti cal

conposi t 2k  JFEHEEkage prank e 05 dmyA87-80). rwgirin g gk composition i an

enterically-coated form.



149. The package of anyone of clains 137-145, wherein the first

phar maceuti cal conposition is stable and free of an al kalinizing agent or
an oxi datwororadeesieng agent. 150. The package of cl ai m P¢®/UuSadienasonsd t he
first pharmaceutical conposition is frnéé-of an al kalinizing agent and free
of an oxidation reducing agent. 151. The package of anyone of clains
137-150, wherein the first pharmaceutical conposition is stable and free of
di si nt egr?dat . Leg@ninipHdopescleage add-ommhyeope cwofin combinagion 37ithiGdatiramfreacetpta in he
first pharmac i The
package of cIg#%#%%gFﬁﬁﬁg%%?%HﬁﬁwﬁuﬁEr|c %QQERhQQ§ ém%ﬂﬁ%é&ﬁ@%g%%ggggtlon
as solid partisghdseme.154. The package of clalns 152 or 153, wherein the
lubricant is sodiumstearyl fumarate or magnesium stearate. 155. The
package ofy3anye ?ﬁarﬁ’ifaceﬁhc‘?’a'l eemﬂaélzlo&%émpm aﬁf ﬁnm{eof laﬁlﬁhmBH i bl
conposition further conprises a fil ackag | ai m 155
wherein the f|g14te@nqr§cq®q¢e§eru@e inrtre@m %Wﬁiaﬂ@@ﬂ @e%mﬂil alubm}etﬁcer%e or157,
The package of;,&l@ings é—lﬁg’caﬁ? isbRed y%elroﬁfenwmenfmé |1£1(11nh§od| ﬁﬁlt 28 Slatit AL 0S€
nonohydr at e, starch I sonal manni‘tol , sodium starch glycol ate, sorbitol,

| act ose spray2@@We@fa@@@@%@@“ﬁﬁﬁ?@ﬁ@dﬁ@f“@ﬁnwo@eﬁﬁ$mat|on thereof. 158. The
package of claim 157, wherein the flller is mannitol or | actose

monohydr ajg. l@%ha{m@ceﬁe&k (thloﬁ-mﬁg arChRbIIE oA Bduidin®d ahdbh BRGunt of
conprising a desiccant. 013/016 4PCT/ US2012/ 048684 - 106- 160. The
package of cl| &l¥rasy acqxﬁefceuurﬁe thecaiegs ¢ éeampaiﬂgmsaifﬂhptéewgblan imgyne qipraspackage
of anyone of ¢l}dwP tht3dqudRBed m{helgmmeer abo&tE RNATRGERMY | sHRllIAQIROS T ON
is stable has a noisture content no nore than 4% 162. The package of
anyone of cl au%te@warfellsly,mér‘ehwm é]éfuiIWPdelﬁ@sepFSe%leﬂ‘t‘tomﬁm’fnﬁe‘P i¥a¥pdsi ti on
as solid partk&&ﬁ&:m%@%mnEh%n@@ﬁ&ﬁﬂ@dﬁ&m@@ﬂQHﬁm8£m9§éh&ﬁe¥§ﬂmﬂ@§ﬂm&ﬁﬁre'”

t he package is a seal ed packagi ng having a noisture perneability of not
nore than 15 rgrRiEg-Tp@HHtINg makiple 1sglerosithdiabeags kagjbtup fpseiisgis nihe@natoidipathelis t he
seal ed packag@nfigniatl ibek@disBAGKCrbih WREGE, bNGsBRXIPATLAReSkL L. Per meabi ity
is no nore than 0.005 ng/day. 165. The package of claim 163, wherein the
seal ed package is a bottle. 166. The package of claim165, wherein the
bottle i 2081 ogbahaRmaruticah seppasiign COPRRSING Hetmouph of laqyiainigd apd g aBpumfone of
cl ai ms 163- 166G atitde) 8édtatd. e seal ed package conprises an HDPE bottle. 168.
The package of anyone of clainms 163-167, wherein the sealed package
conprises_an Q n absorblng agent package | ai m 168 mhereln
the oxygéﬁ%bﬁﬁ qﬁﬁna&%ﬁ? FRIACPIHA OifglmS'rﬁ%“ ﬁa@%g&fhe?m ﬁ@ phpfagptieal aj
163- 169, wher @bfpbdi@naimuid folh of QLo FPGhAIELIE fevdel.r St conposition is |ess
than 0.6 ng. 171. The package of any one of clains 163-169, wherein the
anmount of, [ aquini ppd in.the conposition 172. The package of
clalml7fOl7 gﬁﬁp armaceutical aTEPOgiFIon “ﬁfh%d”zﬁs gm?$?@? conposition is
0.1-2.5 ng. 173. The package of claim 172, wherein the amount of | aquini nod
in the fiao8t Cclhepbambdentical Sonthorifieof1diy.204 6205 Tingolpbforage of cl aim 173,
wherein the anmount of laquininod in the first conposition is 0.5-1.2 ny.
WO 2013/ 68 us201 48684. Ra kage of claim 171,

wher ei n ?ﬁg aﬁ@L fmn?cqékﬁ%oanth?o Eﬁg FWCOH%OSItIOH is 0.25 ng. 176.
The package of claim 171, wherein the amount of laquininmod in the first
conposi ti2df. i sTlﬁpBarmgceu&@aYcon’lﬂmeitiplack?é{JQIeZG& ictablentofi7z. 1, wherei n the anount of
| aquininod in the first conposition is 0.5 ng. 178. The package of claim
171, whergin t j i : ny.
175, The phckags 'BPREP el ofRtuRBr i NS wreleht of A rl fagv R R
first conp05|tqwﬂn&W¢KmiﬂﬂW§(mmsmﬁﬁvhenpauma@exmﬁ cIa|n1171 wherein the
anount of laquininmod in the first conposition is 1.2 ng.

212.  The pharmaceutical composition of claim 211, wherein the coating comprises a cellulosic

polymer, a detackifier, a gloss enhancer, and pigment.

213.  The pharmaceutical composition of anyone of claims 204-212, further comprising

mannitol.



181. The package of claim 171, wherein the ampbunt of |aquininmod in the
first conposition is 1.5 ng. 182. The package of claim 171, wherein the
anount ofwbagqui/mbesed in the first conposition is 2.0 ngPCI8B3201Thesspackage
of any one of clains 137-182, whereirltthe amount gl atiramer acetate in the
second conposition is 0.1-1000 ng. 184. The package of claim 183, wherein
the anount glatiranmer acetate in the second conposition is 50-150 ng. 185.
The packadé ofThelhrmat8aicalwieapesittont dfearymrunt clgiat 104 2ddr fugthet @mprising rhe
second conposijfi.on.is.k03; 600 ny. 186. The package of claim 183, wherein the
anount gl atiraner acetate in the second conposition is 0.1-70 ng. 187. The
package of claim 183, wherein the anmount glatiramer acetate in the second
conposi t i20f i sTheoplgongpguticalggomysiiop aelk slgn l4c vaiginl 88, aliplaviang agdé ianount
gl atiramer aC%ﬁ%#ﬁmL& the second conposition is 1 ng. WO

2013/ 016684PCT/ US2012/ 048684 -108- 189. The package of claim 183, wherein
the amount gl atiramer acetate in the second conposition is 5 ng. 190. The
package dfloc| alibg phamaceiied] esopmppridonapforencgPlaslpimamdf-2aé elugthe qomptipee §8cond
conposi tion i sxMaidMredtfit-agddie package of claim 183, wherein the anmount
glatiramer acetate in the second conposition is 20 ng. 192. The package of
claim 183, wherein the amount glatiramer acetate in the second conposition
i s 30 ng.2!193. Therdbepmpcruigd mmpesitHehl gmyonGdd cdiims LHEZhhotiHeh &1 Hes phfer
acetate in thensesend LAMRAs bkidMbnir&iuéle B8nt. 194. The package of cl ai m 183,
wherein the anount glatiranmer acetate in the second conposition is 50 nyg.
195. The package of claim 183, wherein the anpunt glatiraner acetate in the
second co%p}%-osi dRarmaceptiepl poyupopigign ofrfaimild ) wpigh fsefreg|of prplkalizingreertiand ¢ he
amount gl at i r arBhf ACAL@E6n icBudifitagsigcond conposition is 300 ng. 197. The
package of claim 191, wherein the second conposition is a unit dose of 0.5

package ool aPROPTE) S HEn LR W BTG TAG A T 051 0. 5

m aqueous soldiinteagonpri sing 20 ng of glatiranmer acetate and 20ny
manni tol 199. The package of claim 191, wherein the second conposition is a

unit dos f m .aqueous pharmaceut jcal sol.ution I cgntains.in
2ol ut on 38 g5 PR OB GohAb A g d 2ol Bod S SRR of
cl ai m 193, whatigicantt he second conposition is a unit dose of 1 m aqueous
pharmaceutical solution which contains in solution 40 ng gl atiraner

acetate. 1. .The, package of any.on f. clai 137-200.. wherein the, second
conposti 7an | n e BAREAREy Ry PRiPed Frra® WBron i bbeedRc CebiTeF 0asesa
-109- 202. Laguinposinya af eqlidpseicks an add-on therapy or in conbination with
glatiramer acetate in treating a human patient afflicted with nmultiple

scl er 0si 9,01 PAESENLNG%:i% ChhRl it of ARl Befl SYNEEAIE AR ca is sodium
phar maceuti'cal conposition conprising an anoun d?fﬁaqU|n|n03 and”an" anount
of gl atiraner saesl Anerdtioer npgacsium steageat.i Ng a hunan patient afflicted with
mul tiple sclerosis or presenting a clinically isolated syndronme, wherein
the | aq“'z’ik.m)drh%[ﬁ}ﬂ hi& gé ?EdAﬂp%rE]ﬁ'ﬁBn &%%&&k%f @E&S%Ji‘-‘z@i%&rﬁ{el% 'n'EliHJf’Lﬁﬁ&QUS' y
or cont enpor aneo s?y. 504, pharmaceut i cal conposition conpristrng an
amount of | aqui ninod and an anount of glatiramer acetate for use in
treating B4hunide pPatmasputicalf ¢dnposiden Wi tofpim 223 myiawsind ths efalics | is \iinesesi i thpe

| aqui ni nod anq0&5§mgh%g&ﬂ@qgﬁmﬁgetate are adm ni stered sinultaneously or
cont enpor aneously, and erein the i Mmune di sease i s an autoi nmune di sease,
an arthritic condition, a demyelinating disease, an inflammtory di sease,
mul ti pl e 2281 erldsi Bamiaseuisdi ogpeEtan of Alginmd i o1 €24s eiheiebisthg fillgr dbhketese,

mel litus, psSOrh@st Smonbly@HIRE@IH, i@5rhdl hhhritol, isBdibA TRL Qi) o ARV SRARE
Crohn's disease, or system c |upus erythenatosus. 205." A pharnmaceuti cal
conposi ti on cohpy dgehgpciere akpliptse.or 2 cagbingionthe'e@hd an anount of gl atiraner
acetate. 206. The pharmaceutical conposition of clains 204 or 205, wherein
t he phar mageutthe FhasRBRAS tbRPositni ot clahtf 20 9rARfn 81 AR ASANnAG1 drnktalsabl e
powder. 207. The g?arnaceutical conposition of clains 204 or 205, in liquid
form 208. Then¢Mbdrdeeutical composition of claim204 or 205, in solid
form 209. The pharnmaceutical conposition of claim 208, in capsule form
210. The jphar na gihinfadduti€QEBRABositioANf Ahy GhabMiZAB 204228, akcrin hokmoud bt. The
pharmaceutical conposition of claim?210, wherein the tablets are coated
with a coati ndainef ip theicampesiton e tep BfMeont act i ng the core. 212. The
phar maceuti cal conposition of claim 211, wherein the coating conprises a
cellulosic polyner, a detackifier, a gloss enhancer, and pignment.



213. The pharmaceutical conposition of anyone of clains 204-212, further
conprising mannitol. WD 2013/016684PCT/ US2012/ 048684 -110- 214. The

phar macewoDcal3/maessposi ti on of anyone of clains 204-213, pCurush@r/oessapri si ng
an al kalini zing agent. 215. The pharmadedti cal conposition of claim 214,
wherein the al kalinizing agent is nmeglumne 216. The pharnmaceuti cal
conposi tion of anyone of clains 204-215, further conprising an oxidation
r educi ng 288entThe pharmaTiyéicyd vamnessontdf @ay oo ndsinsi2ft-26, veiwyeonthe emoeit aif s
204- 213, which,j s.: f |4 Nz agent or an oxidation reducing
agent. 218. Tﬂgbgﬁééﬁgggﬁfl@gﬁbggﬁ%gg%?ﬁ'h of claim 217, which is free of
an al kal i ni zing agent and free of an oxidation reducing agent. 219. The
phar maceudP-calThed pautienh compastiipa mé clofm 1% vwhgreghe 2@t ghlagningd &t hpl e and
free of disinggg*&ﬂknhggpzsﬂgg pharmaceutical conposition of anyone of
clainms 204-219, tfurther conprising a lubricant. 221. The pharmaceuti cal
conposition of claim 220, wherein the lubricant is present in the.

conposi t 28k asThs phpregnaprafiedl ¢pagositop »f chiipe 25h arhgisinghe preaint eblgpaaimed dhthef
claims 220 or Zalesit®Isn.he | ubricant is sodiumstearyl fumarate or
magnesi um st earate. 223. The pharnmaceuti cal conposition of anyone of clains
204-222, further conprising a filler. 224, The pharmaceuti cal conposition
of cl ai m223, WRehamcqea! compesitiop of glapy 2%, wheretnrfhe amensb ef eawnmad ishr| d
particles. 22%mphgionfarsrmeeti cal conposition of clains 223 or 224,
wherein the filler is |lactose, |actose nonohydrate, starch, isomalt,
manni t ol , sodium starch glycolate, sorbitol, |actose spray, dried, | actose
anhydr ouse? orThg PAHRRFHELY! GHmpIsEicR of claym 628, phereiprhs ﬁ‘ﬁ%‘bf’{ lagyinipgdinde t i on
of clain1225,(Mﬁ@&gbﬂﬁﬂnsﬁgjler is mannitol or |actose nonohydrate. 227
The pharnmaceutical conposition of any one of clains 204-226, wherein the
anount of_ | aquinipmod in the conposition is |ess. than 0.6 .. .\MO, .

2013/ 01662§5;PC#h€J§ HTos s samRopipn "%2@%‘“ %?fﬁe vﬁﬁra %%‘H‘B‘in&a{rﬂ%m%ﬂ hen of
any one of cl abfposadbi2dR6mgwherei n the anount of |aquininod in the
conposition is 0.1-40.0 ng. 229. The pharnmaceutical conposition of claim
228, whergin the anmount .of | aquini mad in e conpesition is 0..1-2.5 ng.
330, The har dcantrEsuch BB T St lT ssSar Reiedl ol Eutidnbimptor

| aqui ni nod i n colmpostrmpass mpon is 0.25-2.0 ng. 231. The pharnaceuti cal
conposition of claim228, wherein the anount of |aquininod in the

conposi ti is.0.5-1. 2 . .232. . The ar eutic co sition of .claim
28 wherarn CHe PRBRTRH P SoRARR TR s FETRRS! bhRagl yih®5y
The phar maceutcomadsitdangbémgi on of clai m 228, wherein the amount of

| aquininod in the conposition is 0.3 ng. 234. The pharnmaceuti cal

conpositi of~ ¢l al Ln t t - [, 0i in.the.

Compoct /AR G LE e 0S8\ 0y HRRTEA Ok UL TRE P s,

wher ei n t he armowpesitohid Bguini nod in the conposition is 0.6 ng. 236. The

phar maceuti cal conposition of claim 228, wherein the amount of | aquini nod

inthe c 0Sify I . : . (o [:t:1.0n:0f clalm
0S T 7 Ylarhm F0E;Ph H th, P & f

226, wherarn e PnReckily upcrin of QREDA, THEEH LS Bho fOIPARILEN 1Py 2o

The phar maceutdomadsitwonpodingi on of cl ai m 228, wherein the anount of

llaqui ninod in the conposition is 1.5 ng. 239. The pharnaceuti cal

conposl t 1838 prhglpﬂﬁrmag%ﬁcal \e&%&itﬂn%@glam}m%h%feinl tﬂghﬂl&lnmplathihlla§ in the

conmposition is 2.0 ng. 240. e pharmaceutical conposition of any one of

cl ai ms 204- 23Fomppigiopiinl.1 Me anount gl atiramer acetate in the conposition is

0.1-1000 ng. 241. The pharmaceutical conposition of claim 240, wherein the

amount glabi r amRLHhAGRLALE lBmp&IRioh QFBRRL 22O WheRindHe ARANITF laqdnod in the
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composition is 2.0 mg.

240.  The pharmaceutical composition of any one of claims 204-239, wherein the amount

glatiramer acetate in the composition is 0.1-1000 mg.

241.  The pharmaceutical composition of claim 240, wherein the amount glatiramer acetate in

the composition is 50-150 mg.



242. The pharmaceutical conposition of claim 240, wherein the anount
glatiranmer acetate in the conposition is 10-600 ng. 243. The pharmaceuti cal
conposi t iwo 20f3/ab@i4m 240, wherein the anmount gl atiraner pataisatie/oussss he
conposition is 0.1-70 ng. 244. The phanpaceuti cal conposition of claim 240,
wherein the anount glatiranmer acetate in the conposition is 10-80 ng. 245.
The pharnaceuti cal conposition of claim240, wherein the anmount gl atiraner
acet at e %42t helhe phprowiqution cpmpdbitipy.of 2ban 24hevhetear thaewonnt ghtiramengreictinon of
cl ai m 240, wh i J atiramer acetate in the conpositionis 5
ng. 247. The gﬁ%?ﬁ%&%ﬁFﬁggf&bo bosition of claim?240, wherein the anpunt
glatiranmer acetate in the conposition is 15 ng. 248. The pharnaceuti cal
conposi t i28h ofThe phimmaoantcal whapaesition tof elagmrd dh twhgtea the apreynt glebrameraceigtetipe
conposi tion i §;,20¥8siticdddo.1 FhmePhar maceutical conposition of claim 240,
wherein the anount glatiraner acetate in the conposition is 30 ng. 250. The
pharmaceuti cal conposition of claim 240, wherein the anmount gl atiraner

acet at e 44t helhe Phpaereutienh cpapediopyfl cham 240rrdeisigtherament glelmgniesBsiiti on of
clai m 240, whep&iohpbdiondMIImg! atiramer acetate in the conposition is 50
ng. 252. The pharmaceutical conposition of claim 240, wherein the anount
glatiranmer acetate in the conpositign is 100 ng, 253. The pharmaceut.i cal
conposi t iZ8h of 'he|PApRagwitical \gpapesitionoh slaipdtthtvhgiciy the amant glabrmeacetctipe
conposi tion i sh3QthpBBtiond®fmgThe pharnaceuti cal conposition of claim 248,
wherein the conposition is a unit dose of 0.5 m aqueous solution
conprisng 20 ng of glatiranmer acetate, 255. The pharmaceutical conposition
of clai m254, WRehaMIcurer! comprsdioniodslaime 240, peteinggs ampynt glatiraper aggiedis

sol ution conprisiod@odtbnTs A, gl atiramer acetate and 20nmg mannitol. WO
2013/ 016684PCT/ US2012/ 048684 -113- 256. The pharmaceutical conposition of
claim 248, wherein the conposition i.s a ynit dose of 1 m_ aqueous .
pharnaceﬁ%?ca?ﬁﬁégﬁ?PSW“W£RE%W¥3WPéFﬁ?“?24@dﬂﬁFFﬂﬁe?@mﬁﬁgﬁF PFT %8I YBcet at e
and 40 ng mannhd @mpositoh.is g phar maceut i cal conposition of claim 250,
wherein the conposition is a unit dose of 1 ml aqueous pharnaceuti cal

sol ution ich.contains .in solution_40. | atiramer acetate. 258. Use of
o arpont bt CTHS aR R SRR e it 24t B Sufet sbbSing R
prepar at i on ofthecoapoditidnad 2omg.f or treating a human patient afflicted with
mul tiple sclerosis or presenting a clinically isolated syndronme wherein the

| aqui ni mﬁgb.or h?.? gra %gelillH:a %Lrgl%/(%sﬁ%%eo? tc aglll %40? %&ll};[e e'{nht%g gnqgun?gg}i}aﬁ%z%lét%%ekﬁ amer
acetate are admnistered sinmuttaneously Or "contenporaneodsly. )
phar maceut i calthcompostidniiod) wgnpri sing an anount of |aquininod for use in

treating a subject afflicted with nmultiple sclerosis or presenting a

clinically,is t S . her [ |.nat | W th
gl ati r ams Vot SuRpPU Rt ThnB%iR] R uHinnRal JARB R b SRIRLEELLAN
conposi ti on ankk dompogticatis 4lamer acetate to the subject. 260. A

pharmaceutical conposition conprising an anount of glatiraner acetate for
use treatyjhg j | ] . W | C i . i-ng a

i ni cal 131 5ol e b hEohlcr bl BB LR Bl R B,

| aqui ni mod by thewompdiitealid 30 mgni ni st eri ng the pharnmaceuti cal conposition and
the laquininod to the subject.

252.  The pharmaceutical composition of claim 240, wherein the amount glatiramer acetate in

the composition is 100 mg.

253.  The pharmaceutical composition of claim 240, wherein the amount glatiramer acetate in

the composition is 300 mg.

254.  The pharmaceutical composition of claim 248, wherein the composition is a unit dose of

0.5 ml aqueous solution comprising 20 mg of glatiramer acetate.

255.  The pharmaceutical composition of claim 254, wherein the composition is a unit dose of

0.5 ml aqueous solution comprising 20 mg of glatiramer acetate and 20mg mannitol.
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The pharmaceutical composition of claim 248, wherein the composition is a unit dose of 1
ml aqueous pharmaceutical solution which contains in solution 20 mg glatiramer acetate

and 40 mg mannitol.

The pharmaceutical composition of claim 250, wherein the composition is a unit dose of 1

ml aqueous pharmaceutical solution which contains in solution 40 mg glatiramer acetate.

Use of an amount of laquinimod and an amount of glatiramer acetate in the preparation of
a combination for treating a human patient afflicted with multiple sclerosis or presenting
a clinically isolated syndrome wherein the laquinimod or pharmaceutically acceptable salt

thereof and the glatiramer acetate are administered simultaneously or contemporaneously.

A pharmaceutical composition comprising an amount of laquinimod for use in treating a
subject afflicted with multiple sclerosis or presenting a clinically isolated syndrome as an
add-on therapy or in combination with glatiramer acetate by periodically administering

the pharmaceutical composition and the glatiramer acetate to the subject.

A pharmaceutical composition comprising an amount of glatiramer acetate for use
treating a subject afflicted with multiple sclerosis or presenting a clinically isolated
syndrome as an add-on therapy or in combination with laquinimod by periodically

administering the pharmaceutical composition and the laquinimod to the subject.



