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WO 2004/ 087073 PCT/ US2004/ 009637 TREATMENT OF
DEMYELI NATI NG CONDI TI ONS FI ELD OF THE | NVENTI ON Thi s
WO noogngioad rel ates to conpositions and net hodsPCT/US2004/009637
conpri sing an unconpetitive 5 NVDA receptor channel
ant agoni st for treatnment of denyelinating conditions,
such as multiple sclerosis. BACKGROUND OF THE
| NVENT] o‘lIRI%ATﬁmiﬂ”E&IlF DEMYELINATING iGONDEEI@NSs; s
(M5) is a progressive central nervous system (CNS)
di sease that 10 affects over 250,000 Anericans. M5 is
characterized by FEESLDOBAIREINVENDIONN the centr al
nervous systemw th the associated | oss of the
i NSTHigtniveaidtyelated 16 B6mpbsifisridrandmethctstdoenpridingaa untompeitive
nerve cells (denyelination). This loss of nyelin
NMDA rcertor ghanpelsanggopiskior tieatgient phdem yalinatingsditiaes, such as
mul't'iéﬁo%fe'r&sﬁ cuiting” of the electrical pathways nediated
by the arfected nerves and progressive neurol ogicai
inmpairnment. 1 [ ' s of elin
alrrrg destroyed%aﬁgwgﬁgmﬁmﬁﬁlﬁtem vimz/ a
chrc;&i g infla toory autoi mune reaction. This
desd/ingicatipn freated 1 5 scarring and danmmge to the
unaghlipid @164y MS) R ftogrREhe @Y trAPEN Gl lydtsRECNS) QisRase that
variety of synptons, ‘depending on the paits of the
affepisaivar 20600 pAmaticansr MStik aharagten zedfbyotegtbn deresiogatipptio e central

associated with M5 jnclud aln . and tingling,in the
nerdhiR SV e dssoffalerdions e 4 InrhiRt oy e Sh {Th Akud the
axofiYsCthe n&fve SeNA@emyEiataiion s ; THOWRE offgeldt ALOIEY in loss of electrical

dysfunction; diffirculty with bal ance when wal ki n

insulgticindghe harticaenigng’ of the alssiricabamawaysgaedhated by the affected
ner\aefsfakh @I’o%gjesw:vg “c‘%@{({g?(sz?wt%nﬁ&'tl ity to stand and/or
wal ntirely. [

°C neuritis may occur episodically
t hrlaughitpit stlemszquiches of myélen alt slestsnyed by eheshudytsaven iafraune
tional stress

exacerbated b hysi cal . fati gue or .
SYSIZE) Vi LB IFEIR B MHFY SRIREMBERPTOECN: p P nlsas to
scaxl?ﬁg%nﬁ 951%9%5' f39nd @rfﬂe?l&h{léﬁlem fibkrs, WAl Gy RS R s@ERIf in a variety of
un I [ s t ons

redi ct abl e attacks ere the clinica

ynp
symipsousydepandgeg on(thx paty dfthe brajn gvd spinad cerdsbyara afdertdsly

perj,0ods of rem ssion re.the synpto tabilize or )

i 1 SO eSO AP IR AU R e T Sl Uiy Emp @i legs:
locaizEdant gderdlifetsn @hbrieslingsscRpasthand ealtRsdiBSwaNshd bladder

exacerbations in MS occur, patients are often treated

dysfuinetiors idifificultowith bakeness whemwalking oftstandingo ard Rfiguei lpgnost cases,
reofB BB EORIEE b SLELSAPIRIELL 05, CHLLBAS: may
occaiedpiyoldivaRy trtughensihe icbuide spihk @isehddl. STHers@miptoRitd are exacerbated by
physical fatigue or emotional stress.

Approximately half the people with this disease have relapsing-remitting MS in
which there are unpredictable attacks where the clinical symptoms become worse
(exacerbation) which are separated by periods of remission where the symptoms stabilize
or diminish. The other half have chronic progressive MS without periods of remission.

When flare-ups and exacerbations in MS occur, patients are often treated with high
doses of oral or intravenous steroids which may temporarily ameliorate some of the

multiple sclerosis symptoms. The gradual nervous system deterioration persists despite

this treatment.
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WD 2004/ 087073 PCT/ US2004/ 009637 Anot her condition

for which there is a long felt need for a
wmoeon4e870mil ant phar macol ogi cal therapy is the Pat/Ug0e4/009637

associated with nultiple sclerosis (M5). In one study

i nv n ti with 0/ C I al ne

¢ ar ResthE%aBgoR Tt FRGR s 1B f A0 P hotS G
phafitiidosgech] eHespyiab ItKHfaﬁéuet dmcﬁatd@wlm rﬁgtlpwstleﬁs]s((Ms)alln one

et al., Arch. Phys, Med. Rehabll 65: 135, 1984). The
studyeny JMeg WQIP@P%H‘& stll\éﬁo%% cepplainegt of fatiavs: @ife guperienced it

I t

evengadzfgr {Mcfs%%:g%ﬁ@rgd gﬁk}é)t%%?ﬁ%%e%hﬁﬁl a%ﬁbﬁe%_gﬁ}ézg ae?§p Arcg Phys.
Med.Rehgbié. 65aK35 ﬂl%zﬁoﬁheNmnmrlIMulmph:chleﬁdsmanabuymvalmateb i839

patifgie PO G PP DA o5 P AT NS o @ger
th arRﬁ? ?@J& BnfRERQIE wal Hflhost |c6nﬁmﬂ€?é'poﬁ5&' AL iRfthi oug

ent's [isted fatigue as 10 the nost serlous sy
mllcbhy afﬂaaed patieggsdendsMYewaXork G ationd] mutiple bclerSsis Soqlzt)QH&alth

1985). Fatigue j orted to.,b h use
Serjigeadteseuis ReRPY. IPLLanpler oy Tod S0 Baferty i toieve as
the WokthseNBus $)mtomQT thitLdisétke IMGAIPR L Ant § \eeuNbDACil €Z:2P1,0085).
channel antagonists in this 15 and rel ated
Fatigpelisaapartpdgo cabel 44 deasiemporpsy disalylityigarp twE5% of patients
wuﬁﬁh?ted fatigue. Although the nechanismof M fatigue
IS poorly understood it has been attributed to nerve
conduction abnormalities wthin the central ner vous
system and i ncreased ener demands caused

nedndirigyi uses gf ungampetifive fsre%nmrafé@apﬂsfmt%sow jug his

anJ&LAtQ&‘%«ﬁ&ﬁndd@»terfer ence with physical functioning 20
and activities of daily living, aggravation by heat,

andAmentadine hegs atentubed @riccaoMS mht@th@atl gudvedlitibatgh sinsmetmnism of

Msgmggs% ybgr?ggf:'sgcquhgﬁas;l{?gn a&trﬂgqte(g i9 qﬁgyea%%nlgggt?onl a (rzlorl%na ities
withiR &Qtrﬁﬁe@a&;sla?ﬁamcéﬁm&a@ed 8tkrb P dapiRSsichudd® bfyfi‘khl%lt%lc

in 79% of patients in a double bli'nd, random zed
dlsabtlmdySemal qhtnscwgs:tlt\mf MS &ftighe Arsfinicrgrencawithphysieal fienctioning

and '&Fttl%vgle g%l?’ 4R | 4 vmosgi a%grﬁxll\k?%r %lycfr%Xt %\S% w%?sg{nng g-)e end of the day.

been nons

Medit&ione Usat hepreefibtdfdreedredimbiii Jfals galfg.ueﬁﬁtﬁudéeiﬂﬁfntddlﬂ@
partial for _nost patients and there are stj

pemglige, and offer Sh{!il#{?@FSs Agpariadinghassegh éemeb%wedﬁe bB@fiféfW fatigue
in 7W g{ﬂﬁgﬁtg ‘f’“ %1 eﬂf@ﬁm ?ﬁﬂd&)&n}%&%w&ﬁ?s%gcrhaﬁl@ﬁl%%leneﬁclal

ant agoni st s menant i ne are known
actio isrmop knd e (Knpp enik Naunalogy 454 D56) 1985 n Alttedugh asdanadine has

tirely on neurons .in.an excifQtqQxic st used
beeg, H%‘O%‘E ted 10 A AHEBRFWS ?ﬁl?é)@@%ﬁ ftﬁg\dg )%%tk%“& @s@s@ tis PamX] for
moéi? ﬁh’t’ié?ﬁsr ﬁﬂistﬂéﬂeta?é stillFss gﬁﬁéén\{ %u&%é&%ﬁt@erﬁ@&h@ képfért' RAnt S,

creased risk of neuronal apoptosis, which
t hddgietgeneral pnincompetétivedN ML ressptor ﬂhavselaamlagonissrhke

me n%ﬁﬁggﬁgﬁﬁg%? Erél vUrgj Itoclgjlet rlle ?oprotlggt?\?entwl% thelr actlo%)'ol‘)eﬁ%sfelt
almost entirely on neurons in an excitotoxic state caused by elevated glutamate, the
primary exicitatory neurotransmitter. Excessive glutamate can also lead to increased risk
of neuronal apoptosis, which is thought to contribute to progress in MS and other
neurodegenerative indications. Recently, the FDA has approved memantine

(NAMENDA™) for use in treating Alzheimers Disease in the United States.
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(NAMENDA") for use in treating Al zheiners D sease in
the United States. 2 WD 2004/ 087073 PCT/ US2004/ 009637
W@ dnign7aises of other therapeutics in this ineCTEs200£009637
Several general therapeutic approaches have been tried
it dge in M,
[ nc‘% ugbng Jag(ri‘otflogen ng}-]d‘[};"qugé ?‘dté‘ [ mmng'?uppr essive drugs
andSavembgenend] sberapmmg eppmpdws thave beamiried toplirne sisd iviemune-

treat t.s nd cyt oki ne- 55e0|f|c '
mediiye SR mdgs o VS P R Rl ES T G BHIPmgssive drugs
andSEhBh®; anti g&%&@w&%ﬁﬁ&%&%&%ﬁ% ‘E‘l'fﬁggsana Wehn@Sits; and cytokine-
nmet hyl pr edni sol one to alleviate th

Spegianﬁteoamesofsmtereapmod@srapm §@1 wultiplesscionosis mghxlde as

cortic!toé Fmg N hé‘ghochl @Mk’ﬁ dé\és{)éng%gbmﬁéggﬁam 0 allevxate the

syrdptSan o QNEEMpisodss] nidstRtaak a8 suchNOWANL AR I Mochlbfde
parti qum’E\rMpE) i nterferons 10 (1 FN-(3) haveybeen t est ed

(ZAOWFTlE% 1 o aiwpl as pdier pigmojesyles gueh @rgjglrmm ffletdle at i on

iR S AP N AN IRANE S 25 I° P e pferons
(IFP) %&véjﬁééﬁstest@d £hda gﬂgrdv@ﬁ eyt 018, (P%Sg an@®D%ug Alnthistration (FDA)
Patent No. 6, vitam n_D anal ogs, e.g

as ai MIS (t@rdBDB g, SMerfewngf)La (mvs)NExP‘éme 5pr7m'&;rm&}[31b

R Do e S b SRR o050
oyt PLESTONAND £, NS TR aip g2

Patd?aPablicaRuh INoc aoomzmmmagmﬂﬁﬂs, (4eef ¢.acYcS.iParat Nnd

f | |
4 6?4&% At e P ik AR AR, DDOSE o RaEY P Lok RatS. (e
%%ﬁ%ﬂ@ubTﬁgtlér{\Ngl\gd@b%Zg? Qetﬁfc?&ﬁ{& ah@YEN IS thereof, e. g.,

provi des a nethod of treatnen mul ti ple sclerosis,
minanytlinprixyeysdine i(P. P@t@nplb@ltcamtst)oEOQm@%ﬁdOBg areukrtavpl. e

sclerosis. In an enbodi nent, the invention relates to

nmet hods for treating multiple sclerosis through the

adm ni stration of one or nore am no-adamant ane-derived

unconpetitive NUMMARYOBPTHRIANVENBIONJgONni sts, such

as nmemantine, rimantadi ne, and amantadine. 25 In this

enbrd preseht indéntiongRoPAaEd 4 mégotidDire itaeAPc? indifB REkrosis, and

antagoni st is adm nistered to a subject having
phafmgaepiitad cempesitbenssor geatimgtmatiplerselerasis: i pl e scl erosis

IS I

unc%rrpe ﬁ)?dl\%en%%gmhno %Eattécsﬁg nrﬁnet@ Ila @%aﬁlﬂg tm-mﬁ‘]l;le sclerosis
throaghthel slhdhiewatich ¢faome o@fnoac axh&ronaiaemhtaneudenwmmnmpemve

I n anot her enbodi nent atient is dia

NMDA greeRiPhetiens fanfqg@atstfeﬁtc 2§ MeERandng,ima e @56 ﬁmgm’adine-
In tfng SmBBYinteRt, 39?1%5 &ﬁlvgwmrekbltﬁof MARRL1aRPebist is administered

m ni stereée treat the pati en
to a subject having multiple sclerosis, such that the multiple sclerosis is treated or at least

partially alleviated. The uncompetitive NMDA receptor channel antagonists are
administered as part of a pharmaceutical composition. In another embodiment, a patient is
diagnosed, e.g., to determine if treatment is necessary, whereupon a therapy in accordance
with the invention is administered to treat the patient.

In an embodiment, the invention relates to methods for treating symptoms

associated with multiple sclerosis through the administration of one or more uncompetitive
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In an enbodi nent, the invention relates to nmethods for
treating synptons associated with nmultiple sclerosis
wo booangio7s he adm ni strati on of one or nore PCT/US2004/009637
unconpetitive 3 WD 2004/087073 PCT/ US2004/ 009637
NMPRAESERRhMnct RADRGHiste L agan] iR ) ine.
e ne is ,5%_ Qﬂnéﬁﬁntlg]rl?‘egﬁg}ﬁgaéilfw &QEmadme

ri mantadi ne, and amantadine. Int
In thismbagioentpeknawv endduipititiee BIMDA reteptorehasme agaporsst is

is.adm ni stered tao a subj,ect havin [ tiple, . .
By B LT B neing P Seib e i ismSiipte scleross i
tredté@at fdeRf patialleardvid@l tial |y alleviated. 5 Synptons

associated with, or arising from nultiple sclerosis,
i nc SympHINS asseciaied withaprarising fromginuhipld selarpsis,ancisdiag atigue,

: > [ eralj.ze unbness,, nuscl e spasm
pai 33 ink Ein B8 b B A Ral G o PR s TS, RS spasm
andliveiknesy; bywel drld Hiadden dgsfukteion el ddiffiult9 fvi BuIsHcB Svhed Réalking

anmount of unconpetitive NVDA receptor channel _
or sipndipgnf g amewt 6F uncompatitive NMBA Tesepierhapral anfagonist and/or a
mudiile 5ol bl bRphLefrEqHER RUIPE QIFNERS e SRRl
obsgeresion of A neduatiooim yngworps.ovi des for conposi tions which
[ ncjg de am no- adamant ane- d$r i ved unconpetitive NVDA
F o D BRESGOH HARNOML I BN et TorgomRes iRtiwRich ingludepmigo-
adalrt¥@itank QR V8 in BtivERND ' id

e i T
used ¢ Hsttreatmodnd o patieats swéfering frombmalyiphe sleross.admi ni st er ed

g e M U A N I A
agefigtaes Admmistdred ALPdrENY pﬁa‘imﬁ@hﬁé&l%ﬁmgo&ﬁ]@ﬁ.e HP&{btIfer embodiment,
phar maceutical composition in accordance with the

a paticpeistdiagnosad, agnitofeiempiag ifi tipafpenytis nesessapamheraupomhe -
b .af 1] - eptar. ch el .

o R ISR Y P Do oo e
patepnptensnamdof ancenmpetitvalNMIDA esocptar ohamdik]l antigGhike bp@i is

in 20 _synptons. Advant ageously, the _ o
tyPlepl G rio EedHes RO At e aiable 2 obeeriaisn ofecieguasion in
syngfiggel antagoni st agents which are used in the

i'nvention include nemantine (1-am no-

3, 53 8i € ' 1t ad -
oA A A AR D peop e NMDA ecpor
chaamne] otagois steagets evhichCirh @sedaini thoinxeiationihealnde themiavere (1-amino-
uncgtggetitive VDA re‘?eg@gr 25 channel antagoni st )
3,5 ladpraantgnsdd EdRdinG e (4-muogthy adaspntagep o1 amentadine (1-
. Vv x e han;
T AR oS S A REL WA, S N Hegror
chapg] datpgorgiragenta arsl thosef descrihedan . SicPatdne SH63 408. i s
preferably greater than 30 ng/day, e.g., about from
abduncodtpetit vaNMID AGEcaptrdhynnel antagonist agents are administered at a

dosage of generally from 30-400 mg/day. For example, for memantine the dosage is
preferably greater than 30 mg/day, e.g., about from about 30 to about 80 mg/day.
Memantine is administered at 30, 40, 50, 60, 70, or 80 mg/day. Amantadine is
administered from about 150 to about 400 mg/day, e.g., at 180, 200, 250, 300, 350, or 400
mg/day. Rimantadine is administered from about 150 to about 400 mg/day, e.g., at 180,
200, 250, 300, 350, or 400 mg/day. Memantine is particularly preferred.
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Memantine is adm nistered at 30, 40, 50, 60, 70, or 80
ng/ day. Amant adine is 30 adm ni stered from about 150

wo eooalogmors 400 nyg/ day, e.g., at 180, 200, 250, BOOUSBBOH009637
or 400 ng/ day. R mantadine is adninistered from about

150 . ahout 4 [ da 00,
350A QE?S‘OP@’? W“ﬁ‘/@%ﬁﬂf hﬁé““’eg ‘B%FPP/ é’f‘no Zﬁlyy fopicalty,
intrRfiBAIRY, rsﬁl%ut%e&@l?Q%ﬁrﬂﬁs?:@VaSlyP&T intDAed41909637
Adm nistration of the therapies of the Invention may
be Phihl¥ntidnFRitE& rbMtes 't@kﬁ@ﬂff‘%ﬁt e %_a'il@%%ta%'ﬁ?%‘i{ﬂhyle sclerosis,
intramuscul arly, or intravenously.” The invention
confiprisiniger therapautisnlly offkétive dose of aneertcompeptivd NMIA meoepteg channel
conprising a therapeutically

am%_g‘of’g&tapgén g'ggtéo%ff%‘éﬂs Uifconpetitive NVDA receptor

C haph@hacdutioslicagpobisibns edthprisigd dngicompetifiad NMIPA W& ptor
Phar maceuti cal conpositions _conprising an

chappgl 9ntaeenist, neamgiisative ampurifs) te teat maultiplgselgensiss ere alse ingluded
e anount(s) to treat nultiple sclerosis, are
in tﬁ% {n%&]iti Y"I uded in the invention. The above descr i ption
set "Bhe‘ abolvé detipeion ketofutthyratheebivadly therpord mmorn‘aﬁafeuuum of the
of the 10 present invention in order that th

pregfst Hﬁ"F'é‘tP"déé’éﬁ"?%‘E%té‘FP qatafed sesqripgion ftlaﬁr?fekagatrfal}mﬁ%may be
und‘éﬁ%dsé AP or@cHQhétQtP] ﬁx@?ernt E&?&Bﬁtﬁg'ns% BRERE may be bette éappremated.
contributions to e art tter appreciate
Othéx hlaects bpdetenairesd thepresang mvwﬁtwrhmlpbmmu:tappamehﬂromnhe
fllvmll fgﬁ.aggﬁrent fromthe follow ng detailed
olgae C&P CSARYIRPLED DESCRI PTI ON OF THE | NVENTI ON 15
The features and ot her details of the invention wll
now be nMOIFEPAILEDUESCRIPTEON OPGHBINVENTIGN out in

the clains. It will be understood that particular
enbodi ments descri bed herein are shown by way

i || 43¢ featuresng pghen detagls of theiinvention §’1]éf10‘t"r‘?§ Wl @ﬁrchel@rly
desngi\f‘ﬁdgxrnh :}% n?@d th?ﬁtHér&zﬁglo Itt\bl'llsoe' dﬁ\ﬁ@ﬁtdoﬁ%%@éﬁ?{ﬁl}aﬁ Smbodlments

In various e di ment's wi t hout
desémlmdl ltel'ﬁen seahewabytwey ofnillesttatiom anddhdt a9 dimtisatianglof the invention.

erce by wei.ght unl ess 20, ot herw se
) e s AT o BT PP oY aright Ebadippents without
depﬁﬁin%qf‘on@f-lﬁl sc6pd SRS irfeh@sh. | A1 DRSS antPierQin®ag @ &l \Pei t unless
docunent are herein incorporated-by-reference
othmwlsempc@ﬁsrésThe sadritifictiublieatioos, p@mtsemp@meapm@ammsmted in the

ternms .used..in the specificat.ion | e an
varlgh§ B U5 SR ol mER R b ek ATR e dgr a1 purposes.
herein, the term "Agent" includes a protein,
onpeptlde peptide, nucleic acid (including DNA or
g"S anti body, nol ecul e, conmpound, antibiotic, or

dr Uhr cBR¥knience, certain terms used in the specification, examples, and appended

claims are collected here.

As used herein, the term "Agent" includes a protein, polypeptide, peptide, nucleic
acid (including DNA or RNA), antibody, molecule, compound, antibiotic, or drug, and
any combinations thereof.

“Treating”, includes any effect, e.g., lessening, reducing, modulating, or

eliminating, that results in the improvement of the condition, disease, disorder, etc.

Preferably, the term “Subject” refers to a mammal. More preferably, the term

subject refers to a primate. More preferably, the term “subject” refers to a human.
5
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any conbi nations thereof. "Treating”, includes any

effect, e.g., lessening, reducing, nodulating, or 30
we@bdomiogmvri ng, that results in the inprovenment BET/UB®04/009637

condition, disease, disorder, etc. Preferably, the

termmn | ) ” . ref erapl

t e VLRI SGkrocls S Hiloh®, SRS e colfth Y oBLFLREHiptgms of
multipie S(ﬂﬁfrﬂSigSﬂlbﬁl acthbse ddseribed ia hemumbeﬂth Sclerosis: Trial

2004/ 087073 .PCT/ US2004/ 009637 "Mul ti pl Scl i
De%ﬁé{eaﬁ%% and fiufuge §’Wﬁ@"’€6r?ﬁo%\’@‘l‘\:% B%Lialgv_@eoglyﬁ;%%eweﬂag,
NeWérkPi@Z,sﬁirﬁElﬂlﬁf@th&H%%nfs!@i@%b@&%ﬁ 55%38'&.

Treatment of Miltiple erosis: Tria gn,
ResRhagmacgnticatiytarPhafeacopreidally deccepable Rindiude nasiecular entities

Goodki.n, Sprjnger.-Verl a New York, 1992, .
and 2808 s oL OB PHSSHeR o gV ek sl s sgioyvad regstion when
adnfinisipll woRMmQuMirhaI2bl ¥haharRakpmeptiael cal |y Acceptabl e”

i nclude nol ecular entities and conpositions that do

not«p : - epg] : .

o8 AAMERLA HNERSR Gl Bt ) I NSO dporsion
medis, coptimgsp antitaeteriaRindrantibmngel agehtsyisgioopndabsorplion delaying

i ncl udes..any.and all solvents, dispersion nedia, .
seepiant e e Bk melfiiraelh S Raagessiaeal detive
subkt8filed iy WelARAOVADEOhEhitOExE&)t f8oRg as 2y 8aRBESorAN thelilior agent is

i ke. The use of such nedi'a and agents for

incqypRatiblecwith theadctixe ingvedienibist usa dwe thejtkerapdutic lenmppsitions ise
' ti l. di . t
conftrtplackt SSHIpAGRA e % HReaRAR AN 3R ip B R in Y6

compositibas.t her apeuti ¢ conpositions is contenpl at ed.
Suppl ementary active ingredients can al so be

| NCPhpRRREeLCalR AR cEhteble GaMPURLIIO RS addition salts and which are
"Phar maceutically Acceptable Salts" include acid

formgghvith snpraanic acidmwchias.dpr example, diydioghlatic ler phespheré acids, or
ids: for e 2 rochl ori G.,ar phosphar,i c
ool R a8y TR LR T, SRIGRBARA o e

freetcartioryl groupsrasiallsothe defidted from inkganiSdlates shel 5% Gorvéxhple,
the free carboxyl groups can also be derived from
sodiufy PGLRTIRMpIBRENIR, [galgiim,cop fergg Airgoxides,gandisgh organic bases as

isopRO AR inRANAHE) hiGaind, Ybcale dh@ihd ey dr OXi des,
an S

uch orgari c bases as I sopropyl am ne

: garil ¢ bases propyl ai ne, .
U Ee g PR S AP oA Al e o

adamaathn eniaiot anoin o-ad anAMthees £8i trofid-hd RS AdeBa hadifsntanes, and
amant anes, nitroxi de-adamant anes, and

nitrone-a .adanal .
deriyarpicy QWQPg_s ATHBPBGRTANANGE ANE darrititvahbs ude amirg-pdaspanians
deriVEEbUAE Al LA AR TS 180 e cqgﬁﬂlé’ & cl‘?i'h g as antagonists of the N-methyl-
amant adi ne-deri ved nol ecul e capa% e58t acglng as
D-aspartagdNMD4) tfpetrbeepiorsiendl phardicEutaappac@pableNNDAInd §568s

r tors d pharmaceutjcally acceptabl e salts and
therg&?tc z\ﬁ%mgeﬁ of the u%competltlvetl\h\(/i%A Péceptor c%annel antagonist family
include those described in U.S. Patent 5,061,703. Preferably, the uncompetitive NMDA
receptor channel antagonists of the invention are amantadine, memantine, and

rimantadine.

Preferred uncompetitive NMDA receptor channel antagonists have no active
metabolites that possess NMDA antagonizing properties and have serum levels available

for measurement.
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t hereof. Menbers of the unconpetitive NVDA receptor

channel antagonist famly include those described in
wah@4/08mrent 5,061, 703. Preferably, the unconpetT/Us2084/009637

NVDA receptor channel antagoni sts of the invention

are mantine, and rimantadi ne. 30

Pre erre uncorrpe itive NVDA receptor channel

ant active t hat, possess .
S e g et Fee s PHA R apihvBog Giasonisis
hava‘beeﬂ wset €0 tréA il RasU r@{éﬁﬁkomﬁetmew‘/@&%@ﬁt%r channel antagonist
PCT/ US2004/ 009637 Am no- adamant anes Certail n

is memaRgne yatehis sHEentyeRTpead for the tremmpent @Eé&f@rmfcrr*ﬂhmse and
for ARLAINNME BFParlﬂﬁ"vngQ %gé?)cfé%'eqpsp%ﬁlcstk %I? {'rlelmn eq:s%gr%eldfir S‘e(?al Dtsch.

unconpetitive receptor
MedreWNsahiri 109; 987l Q$14)D andilsrUhGEIt dlﬁuc&pm\/es\&gdtlin@forttlikﬁtreatment of
reatnE t of &elnEr s di sease_and 5 for the

varippg agyr efefrfa%ﬁ PGAsTn Recantby, theflagt hapaparpred pemantine
(EBERAPAMNYA IENDEMIGHr fle 1ﬁ|tream% ARReime}eBise Y8Gh he éﬁl?edgﬁZtes

(1984)) and is under clinical 1nvestigation
t r danoompetitye NVHBA(IG@ptmwhmg mtegcnﬂnsts; dikdi mmmae are known to

Recent.| e. FD£ s_approved menant EBI XA
be TRARERSECHYE PEF 6o ong PRERH Rlimo SR hmndsrans o an epcitotoxic
staté biséiNby vt @ RSamAd LIBR&NY Eﬁc\(@asé\ﬂ\@%efl@lﬁ?@il&ﬁm%%}ﬁllatlons

ant agoni sts, |rke nemanti ne, are known
Gluiaaiois 28 i BpPTtans, eXCHaloFy BRIroteasmitiang Eemstve cgluiilmutstcan also lead

toi éds&ﬂlﬁ( Fhellfoha f%?qplt&l 1s§ Il(‘::hoit %Oé@gtst%tcﬁ%glau?e&?)g)?ogrgsmon

el evated gl utana evelrsan
in ne@bde¢generatocent rati ons. G ut arrate is an inportant
excitatory neurotransmtter. Excessive glutamate can

al swith@advistiflg tdWsd lﬁﬂﬁlﬁd)yrth&f%/ Qf isnRoUoRPBlat ARARGS Skerts a
al so which is thought to con Tibute to progression 1In

neusoprRietivg sfestderane itis awiemelanantigonigt ofche éIMJBArIdCdWor

L L

and wtrﬁgmemrsﬁ cﬂfurésfi@orfﬂmﬂtokmmf QrutarﬁilammﬁﬂDA Bed fRMHIVA1 coat
Eur . é Phar macol . 166:59 Memant i ne
protgineipd 9 LDexsF €4 fela|Saeaﬁ@248e%¢4a 99% M@ﬂarémlethaﬁ aufitryperic

I I
LG e T o)
hippveampalidamapaim mtst(Keylpoffiecal2 (Euprb PhetreliN19visL | D9 d
eve Mpglf,ll nol i ¢ aC| d-i nduced

Al Sy Aol et PRt ghappellockeps, mempntine

hiblap® teChed er 2992 t S
in 11'%33{{ Igﬁﬁd?{%cfllg r eﬁt f rgtrrcgl ot9 h@f“’ﬁ%ﬁﬂ%ﬂ?ﬁ efgggﬁgthl?glﬁlst,x brain
me

Aeast Migmarniting jalsiotbdodks lefhgr zwour@smtte{r@md ienotedpi¢ regeptors,
1nclw Hg glcgﬂmc Jagetyl%ﬁglme regep%(;rs ?Mgs W a&.,o EE’J 3! pharmacol. 130: 187

,1986) and 5-hydroxytryptamine 5-HT; receptors (Reiser et al., Brain Res. 443: 338,

1988). Memantine demonstrates anti-hypoxic properties in vitro and in vivo.

Compared to the other NMDA antagonists, memantine has been reported to have
the greatest effective potency for binding at the PCP and MK-801 receptor sites in human
brain tissue (Kornhuber et al., Eur J Pharmacol (Mod Pharmacol Sect) 1991;206: 297-
300). Memantine binds to the PCP and MK-801 binding sites of the NMDA receptor in

postmortem human frontal cortex at therapeutic concentrations (Kornhuber et al., Eur J
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menbr anes. Memantine al so bl ocks ot her
neurotransmtter-gated i onotropic receptors, 25

WO naplghiony ni cotinic acetyl choline receptors (RMBUS2L/009637
al., Eur. J. Pharmacol. 130: 187 ,1986) and

5- hydro tryp HT3 rece tors Rei s et al _,
Phagngtel 188%: 1654@“%@5 i TRBIRGH 1B OB (BAGHRe Bl 7
PhdakolOROX6CSPI-SPBr ties in V|tro and in vivo. Conpared

to the other NVDA ant agonj ne has been
rep{alnetrmdalbomma@tmc ABAA é{:AMEN% el potiemdy-f or
n at th an 801 receptor sites in human
dlmﬁg‘y E P%gﬁ%‘ %ﬂ‘?{ﬂﬁl}sed%sts al ., Eur J Pharmacol (Mod
Phar macol Sect) 1991 206: 2 300). Mermantine binds to

the PCP and MK-801 bi ndi ng 2es of the NVDA receptor
in postnortem human frontall cortex at therapeutic

concentrati ons (Komhuber e Eur J 7 WO
2004/ 087073 PCT/ US2004/ Rhar macol 1989; 166:
589-590), and reduces qurrents (Bormann, Eur

J Pharnmacol 1989; 66:
( EBI XATm NAMENDATM i
di met hyl adamant ane of fant ane class. NH2 5

Memant i ne has a favorabl e pharmacol ogi cal profile, is

wel I
yeaysehl\(/a\llh 12 mfgﬂfjral!ﬂle th%fa'fE tg{bap]lkﬂomec gse\?/élgtﬁ)l{ar?ﬂéd TRAKas been
in chlamablllse for masyny<opwith 119914na431de9:ﬁe¢t@4§(orriﬂabﬁley ahaBNeural
nti n ci,ated with SI nificant
Tragpauenl 908950 005 K nit tramaRf et Aioriated with significant

sidCEASHRRA as 1IPRYEIQ, %ﬁlﬁzﬁﬁ}iﬁe%rﬂ'ﬁsﬁﬁ and{)sﬂ&oé\'@'@Rz%e et al., J
Transm 1992; 277- 282, ederer et al., Lancet,

Neupalt ngsr&38?347%'67 A8 Riglereras ab damcol 199109¢1d9; WB) 1022 3)

ant aﬁﬁ hlgt ?\g\/[ﬁ%g rglltaag(%nr ?gl? gaJs Ip Ie?cﬁfgﬁguel? anci f%épamme Memantine is
welpﬁwbtaa iPhe gfeﬁﬁtriMjiophlatlbnsl for wmhaaisltyplmgqﬁescbméd imEurope
Europe (Cortel neyer et Arznei m For sch/ Drug Res

(Gorghpeyep ef qfp Argregy- Fawq%ﬁxgj%ﬂﬁ@%@ﬁ% BBt heory, one
posﬁ"lt‘ﬂbhﬂ ﬂeY O Sggﬁéai g%n'e ob&Bifit r&\%hghﬁég{aﬂtmé"ﬁlléﬁq%% to

cognltlve sychosi s
indueegloiggitivk defidifseamtl psyahobil enayh;e;mtehahta negligible effects pnaba s

(HPA) conpared to.qt her ant a I Sts such, as
hyPRvlARIR @ltuwﬁxrse(@%p‘wpgmﬁ do BQ@E&?\@@%@P@@OW%@C*I as
ketdrine! N?@DA'}G& forP Y &:'eﬁg ﬁn@ﬂlﬁﬁé Hv%lvreﬁ %th%tﬂh%longxc pulsatile

ornone rel ease fromthe PA axi s
regiletivroeittooone ml@gy froepthe HIPA 183 (Bﬁat emle M@@oe(nﬂgeﬁquogy 62(2):

758 BRI R RSP PR b SR BB
coghltiVe Rfities iAMilAple@oREsti N8 BE&L]iMedity bh Yncreased dopamine activity
secondary to this HPA overactivity (Walder et al., Biol Psychiatry 2000;48: 1121-1132).
The lack of memantine’s effect on the HPA axis and resulting increased dopamine activity
may be an explanation for the low rates of psychosis seen with this drug.

Memantine has significant neurotrophic and modulatory properties, and it can be
used to modulate glutamatergic neurotransmission, while also providing for robust
neurotrophic effects via direct intracellular mechanisms. Memantine displays potent non-
competitive voltage-dependent NMDA antagonist properties with effects comparable to

MK-801 (see, Bormann, Eur J Pharmacol 1989;66: 591-592). Memantine also
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secondary to this HPA overactivity (Wal der et al.

Bi ol Psychiatry 2000;48: 1121-1132). The |ack of
worzovangione' s ef fect on the HPA axis and resul t PEUS2004/009637

i ncreased dopam ne activity may be an expl anation for
e R RS Qi AR RIS ASE ik ick Al dbbdiinpricgijecs im
vitrpr(ogee Maj erznamdF arschdBrugoRes 198213Qe 61236012730 UMdngantine has been
uﬁﬁjutagEZ§r&Jc neur o rqasnission whi |l e al so_providing

SHCF GBS £ RERPY PO Phivermany deg the reatmeng gnild and moderate

ceréBthIl RERInbh ! di§B2818 WithTRe fIWRNRAY E418ind f&ﬁs:%ﬁ@&ﬁration and

non- conpetitive vol tage-dependent NVDA ant agoni st
meppppdisendess, laiss of inferest ard drovep areatriterefatiguvkarBDdenfesitie syndrome,

1 r..J Pharnacol 1989: 66: 591-592). ntine

o LI s BT ea B o s B B Das
reqaifdd. 0Ostebrabat s#)ami SsPERHEIOR PRFk&Edo \4Ad PafkPRohlIB& ddedses are other
. dopam nergic effects in vitro (see, Maj, Arzneim
indicghiansfophishmeamangige capbe uds- 1273) . Menanti ne has

be ' 1.S..8 I.n. Cer.nany faor .

e HEF L el i im B e R, el Pelons Shemanine
resylssrih an impoeeiestin dnal wdrishidston dndldcovdtion ofaediondl In the state of

s¥q?tqns: concentration and 5 nenorg di sorders, |oss
a magsiyeglutamate gleasey £igy dschgminyemanting plogke NMIAA recepiars that

me&YRIROIR itotcRk i eibh o??luiteﬁ‘nfgé RASEDnd. Mt We@i@v@d‘thg{‘i@' ease

of attention and alertness (vigilance) 1s required.

neuprelvetiNe propertigs araldus palNMIRA rgcepfon pitiaparosm am gathologies with

. Parkinson-|i di seases.are.other indjcations for

inctghlet e, MentrlRe T 86N i Piknan BEisGRa i Boerppeested o

be zgllesmaaﬁwawﬁzge@ﬁam@ﬂ‘z& €6r 416) MRk ieREd BAMAQT the
memantine 10 results in an i nprovenent 1n signal

glutamatessic seitisa-siiindal apd svbihalamicepaltidalrpathyays (Kides gethertamd Turski,

i | rel ea A8 cad em.a,, .
rrfls B TRISONE 8 KO 80 860 Soo6 8. sy 390500 Bmic s .
TrerdscNéurbsx 189@E3:146M D ThlswifteoBils éndepemiint 6MGopahdind &

its neuroprotective properties are due

bel i eved t hat
nor%nqump‘e Fd%a8Bt or ant agoni smin pat hol ogi es wit h
| NoVERaRchetal base é\fmgm ' LRkt ici
Parkinson'esadiseasgO as e§h9§Sé§§£§%§ t&nfgeggagondCﬁat
sympeaud or depressize ayrnptioms communly foand 2 other newelogizhledontiitiéns such

as BaflSheeR s G defpetay, Bt wufepERRniotsh dosmankiagyd Parkinson’s
disehdd, picths @F&p?ééﬁéiﬁhood,-ﬁﬁﬁiegsld& oF 8864, sdBfe dturbances,
285-286: Ann Neurol 1990: 28: 539-546, and Schm dt et

impajrment i vigikgscasherbtasin meporyl@d coseentptiomvers egrfifcdntlys

ek St SRR SEaroP SRatFY AR GeREsSens S

hyp@rasti ity eestiédsesk SandreugRériLivith nieY LIRSS TS, ARAaRER M8y have
. synptons comonly found in other neurol ogical
simidgagtivatoesisais ppom themymptamoef muifinjesderosind denent i a.

' ot GRethpdiAhe RN AYel b SIS HERd 2nABShi EASLT R b en proven
effective to treat a variety of afflictions, such as rimantadine (1-(1 -
aminoethyl)adamantane, FLUMADINE™), for the prophylaxis and treatment of influenza

in humans.
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di sease, the synptons of depressed nood, anxiety, |ack
of drive, somatic disturbances, inpairnent in
woe@ilosaoce, short-term nenory and concentrat i OPCTHESE04/009637
significantly 25 inproved with nemantine. Some of
these studies al so reported_the aqmerse events of
hyperactivity, restlessness,~angd-euphoria with
memanti ne. Thus, nemantine may |have simlar
activating effects upon the synptons of multiple
scl erosis. Anot her unconpetitireNVDA receptor channe
ant agoni st whi ch has been ¢f fective to treat a
variety of afflictions, ant adine (1-(1 30
am noet hyl ) adamant ane, FLU g, for the
[ enza in humans. 9
WO 2004/ 087073 PCT/ US2004 NH2 Amant adi ne
(1- am no- adamant ane, SYMMVETRELT"') has been used for
t he 1 I Pa
Y Szggiggﬁ(a%fgfh(\?\gnﬁﬁo Q@Jﬂaﬂteﬂfe §?WE3‘§@I&S Sf KAS%?]T B%eéi)f"r the
trezp@gntiof ®8h inflsgnzaznd ﬂ’aﬂuﬂoa?srthmsﬁ (Schwale engd9di AkmOMed. Assoc.
| S an unconpetitive NVDA receptor channe
“9§§g§§dﬁﬁgg in an effective amount(s) to treat nultiple
sclerosis are al so included |n t he i nvention. The
nmet hods descri bed herein can b: €arried out either in
vivo or in vitro (or ex vivo)., 10 The unconpetitive
NMDA receptor channel antagomgt~agents used in
conpositions of the inventi i Ni

Memantine is adm ni stered”at 30,7740, 50, 60, 70, or
80 ng/day. Amantadine is adm nistered from about 150

to Hﬁﬁﬂhceﬁﬂ@al%ﬁfé@éﬁnoﬂ@c&@}smgﬁn ukRBmpeftive N A %?:Q?nor

350, or 400 ng/day. R mantadine is adntnlstered
chapgieh gatagarset ip @n sHectvesomuntis)iayreaemyltiplesclereds arg@lso included in

the aéfg{ltlcﬁloofh %choc? deégrgb 'EQ{eQeIP{ can'\@ ncga%%dgo%%geﬁ zﬁé/mo ortnﬁ gltro

cul arl erred,
(oreoﬂp@mnd of the |nvent|on is taken orally once a day
or twice a day. The present invention provides a nore

ef fRRtintempBIthRINMID A F8ptBEMHanhOranfgbhisPAdnts used in
compositions of the invention are administered at a dosage of generally from 30-400
mg/day. For example, for memantine the dosage is preferably greater than 30 mg/day,
e.g., about from about 30 to about 80 mg/day. Memantine is administered at 30, 40, 50,
60, 70, or 80 mg/day. Amantadine is administered from about 150 to about 400 mg/day,
e.g., at 180, 200, 250, 300, 350, or 400 mg/day. Rimantadine is administered from about
150 to about 400 mg/day, e.g., at 180, 200, 250, 300, 350, or 400 mg/day. Memantine is
particularly preferred. In a preferred embodiment, the compound of the invention is taken

orally once a day or twice a day.

The present invention provides a more effective method of treatment for multiple
sclerosis, and pharmaceutical compositions for treating multiple sclerosis, which may be

used in such methods. In an embodiment, the invention relates to methods for treating a

10



10

15

20

25

30

20 sclerosis, and pharmaceutical conpositions for
treating nultiple sclerosis, which nmay be wused in
we uph/ogmrhods. | n an enbodi ment, the inventi onP@BUS1088009637
to methods for treating a 10 WD 2004/ 087073
subliet hA¥PPORMIHIO &It osi§, Ltmo%gﬁ Bt st & X aeco%gécﬁft%' cdntaining
t hrough the adm nistrati a conposition contal ni ng
oneqENQye UREIrap&iye APDIA IW@tann@%pigonlth annel
ant agoni sts. In one enbodi nent, nethods of treating
mul lﬂi leembodanay methods ofi teatiog eﬂr,ltiplb ec¢letionis afndisclosed, wherein

ML S T
muRipfdscldiadis M&ﬂ thatltd ﬂhﬁlp‘?&i%f@% % theudd'd?at I%%t%an% Aa\tlleviated.

| east partially alleviated The unconpetiti
Therlm@@mp@ritl%kiwﬂgtt repeptog chareic] antaguiist i awnistredsasart of af

ar ut| C itio nother enbodi neEnt, a
phofi B PR DGRt SRR o Bpg bl A liE IS FRRRbER o
detérinifeif @R a@ient iSMREESUPOWhereGEFIPOSIhpEHtidnin 6&6&9&%@ GAth the

wWth the invention is admnistered to treat the

invegyiiondp admipgiergein igat e nagientrpidic amapat sfmsompetiveeNMIA

uce

rec GRSt BhORINTL oo REIOo SE FE ol D fe EFpge on
obsenVasgmpf oreductBmhiedymgtonis. adni ni strati on The

conpositions of the invention are adni nistered in any

sui Sekdale gfldntinistiatiogbt ai n t he desired treatment of

mul tiple sclerosis in the patient. 15 The present

| nveRy é&ﬁbd@ftfé\ﬁk Bethe 3nVERTin ﬁrfefa%ﬁ{lhlgt%ré@jh BR¢ s@fable fashion to

treatnment for nultiple sclerosis phar maceut| ca
obtmoﬂm@snﬁ@trsatmm efrmddtiplegsclendsis iplthe patieat.osi s, whi ch

may be wused in such nethods. The invention further

r el Bieepresent loivestidnoprovidess moge gffddtion heethuahofngatmint g rRultiple

scl.ero sing a therapeutica effective
SCIGNE A58 PABHRER S i R Baes TRl lcrogs. which may be
use@ iy aAM&hodsor treating or at least partially

alleviating the synptons of the condition, and

i nstheiovérdion faherirelates sekitsTioe trpatmqmtlentn‘hewn'g omuliigle sclerosis,

surtabl for th duction of multiple 0Si S
conf il Ber Baylril FEEdEE B S imirn G N FA B e
antdpohist fir@reaGh@eo08 léast parGallidlel Ating U syRptdn@8the condition, and

tingling.in the arms and | egs; |ocalized and
instycHEPRfor #e@Shiunbness, nuscl e spasm and 25 weakness;

bowel and bl adder dysfunction; and difficulty with

bal HF?CI@CWI‘I@WVMMG ipguitable for stmdtedrgctloitﬂ@é maxtiple sclerfosis symptoms.
mpetiLl receptor chaé] nta oni.s

0
SyrpyaRE ARy ety o 9B EE R B A ol 2R RS bl and
tingfifg Qbﬂﬁfahﬁt laﬁkﬁle@@ 18cdligeigid gnetaliz6d MrhBHERs, HusBMAdpHdaHh &nd
whether a patient is benefiting fromthe (treat nment ),
weakpessphamelad blagder dysfunction; and difficulty with balance when walking or
standing. The amount of uncompetitive NMDA receptor channel antagonist is typically

effective to reduce symptoms and to enable an observation of a reduction in symptoms

To evaluate whether a patient is benefiting from the (treatment), one examines the
patient’s symptoms in a quantitative way, e.g., by decrease in the symptoms of motor
dysfunction, improvement in cognitive abilities or reduction in decline of cognitive
abilities, or in reduction in psychiatric symptomatology. In a successful treatment, the

patient status will have improved (i.e., decrease in the symptoms, improvement in
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patient's synptons in a quantitative way, e.g., by
decrease in the synptons of notor 30 dysfunction,
WO ppros®ment in cognitive abilities or reductiPOr/Us2004/009637
decline of cognitive abilities, or in reduction in
coghskeiblitcs ©r FAHuBHSHTRL Rk ddgniti 25 iatl; Larent
%?he _patient status mﬁI?&%gbg%PﬁBEg@gg%ifﬂé?%£@§%$§gse
psychiatrissysipigmaalogydnpr overrent in 11 WO 2004/ 087073
PCT/ US2004/ 009637 cognitive abilities or reduction in
deCAF] fer evtryodggithe desagf.)isl dnti';lq&rtaﬁlt; partofh tﬁds&gés@ B kHe htreatme:nt
Latric s t tology ). As for every drug, the
and iR HepIfh f e, PRERl I FYEN£459. 1o amecifiad £, te phsécian has to

detérhfiAd (HRbest R94kelfOLa BRRK ?)Q[lé?‘lft a{c@ﬁrgﬂ%:t'o% sex| %?g\slvg[%:t, 5

case, in the specified range, t ysi ci ah
pathdegiealistate anbotherspargfogterse for a gi ven pati ent,
according to his sex, age, weight, pathological state
andThbe plermpeswinel cnsposifioas pihiat Peesenttih catltion @BMARI 4 therpeutically
ff°¥' t he \%ez nt invention contain a therapeutically
CHeEHY e PPV © Vg Age Hheameung gk Hecomprundwillidepend on the
atieht 1 M pari ' heRt gl inistrati
P ISFRRURY I budRERGH by DR LR ygmmiacon
andrjuggraent of thedmeseribingathysiniat 8harid b tukgmémd acfounhiar deciding the

rescripi hysi.ci.an shoul d be taken into account in
pro éé‘."b"uuﬁg ftgee&)et%—frﬂ‘ba&p"éﬁﬂgﬁ??peﬁﬂgal CHEHYHATPEH Bfna
uncbRPERPRUTMIRA katepiof EfdnhYCand PR is%elﬁwlitpiﬁrlﬁé’gaﬁﬁitlx}%igy Bf one

. NVDA receptor channel antagonist is well wthin
witk gl pn thetdtles of one with skill in the art. In sone

cas jt Y- C 0_use dosages outsi de of .
il 5 IRSRBSEN L B85 RO85T: B e
pharmaenticdl patkagilg iseprtbiteat a paties €TIERE @aseWilill bB8pparent to the

aggar ent to the prescribing physician. Wiere it is
prescHpIEPRYSIcian. WYRett Hilnnecgpsary. 4iphysikianwiH alsodnawissnandovhen to
inteh0p€ hdiiRor t@HiHAL trRhtndeRt i i | i
o eco{r)lj un]ct ioénagmiltit ar g%g{)l?sagﬁ}gﬁ Clté&gg?tﬁﬁ Q%ﬁpgﬁse (bfé’tllmétﬁ(iu.lar
patigt. For nul ati on and Admi ni stration The conpounds of the
present invention are admnistered in a suitably
forpul ated dosage form _ Conpounds are administered to
a pﬁﬁm@ﬂﬁ"%ap@wmww phar maceutical |y

acChpt RpigRuRdd &f RE }d)}egenq im%ﬁ?&%lﬁhhﬁﬁ%te&%m %%Ht%bg? formulated

conpound that is admnistered in a pharmaceu
dosagerfpusi Compousdsrara administdreditosaipdtieht i thefdrivest a0pharmaceutically

BT TR ORI T IV G —

phaﬁﬁd@:@ﬁtﬂﬁ%ﬁxﬁﬁ@s‘iﬂid&l is Shik&FWith 8 sAItIHOLarribLE &S pidht &ikh that a
anmount of the conpound that 1s necessary to achieve a

therapeytiedly effrgpve amoynt igpreseie oy hasompositiopt She teans derageedcally
effeWi\}ehanqcyulnE’j 1%¥eers ?ocalmez{rr?gdn§ )of the compound that is necessary to achieve a
desired endpoint (e.g., decreasing symptoms associated with multiple sclerosis).

A variety of preparations can be used to formulate pharmaceutical compositions
containing the uncompetitive NMDA receptor channel antagonists, including solid, semi
solid, liquid and gaseous forms. Techniques for formulation and administration may be
found in "Remington: The Science and Practice of Pharmacy, Twentieth Edition,"
Lippincott Williams & Wilkins, Philadelphia, PA. Tablets, capsules, pills, powders,

granules, dragees, gels, slurries, ointments, solutions suppositories, injections, inhalants
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A variety of preparations can be used to formnul ate
phar maceuti cal conpositions containing the
waemengmrd ti ve NVDA receptor channel antagoni SPGT/US2004/009637

including solid, sem 30 solid, liquid and gaseous
[
wnd Q5 BECRBANES: 01 LORIM A, B AITTLSH Ak e

elthf-ﬁ aFl’braiﬂ nawtenﬁwmannetdr 1Ed idepator Sudtaipgd reteaké faghiohl ans &
PA. Tablets, capsules, pills
AlREREn OTghe e ccan e ot dgared in Gt wask. In & refered
embBodi iRl e ro8R! df A stPAiOR IS bal ! InSther eAHBAMARS the route is
i nhal ants 12 WD 2004/ 087073 PCT/ US2004/ 009637 ang
bucgal: sreial spasenseral amfrﬂpegtooﬁalsmﬁdefrmahmaasdemal infragasal, and

S OARAORL A6, D GuBEH U S0 B RE e

in doaﬂiima:mn w1ﬂﬂmme$jl 6ﬂpha@ﬂﬁaa§uut&1%x61‘@[&%5 irtc'ltﬁfln§§ﬁblhﬁng agents,
al_,gerformad inavariety of ways. In a preferred
ﬁ“ﬁ88?14%ﬁ@caP%‘H%“W’OfGF@u}éFOWdﬁWQbPéW@m is oral. In
ot her enbodi nents, the route is 5 buccal, rectal,
par Ehe Breparatiomef phaempeestieallor phanmagdiegival c;ompoailinde wmlhbe known

{ QL.r , rache use
to th&te oef'g ?lﬁg rt]l% %?mtlféﬁt rPtr?SSﬁt dﬂgcgosblée ? '+ SHE, d:omipﬁsmons
may bfrbrelpalfeki(aﬁl so¥id fors Vafsrtalﬁéty oﬂbthﬁhﬁﬂlﬂlﬁWﬂrhlod'éllrmmstratlon as time
ex0|p|ents i ncludi ng stabilizing agents, «carriers
‘efﬁﬁHWﬁFuéﬁcapsulatlon formul ati ons as descri bed herein.
The preparatlon of pharmaceutical or pharnacol ogi ca
nprdiumagradmipistratis, Rigpavationshpuldirhess eteatitys®MA mamifacturing
4 f the present disclosure. Typically,
“mkﬁﬁﬁ%'&ﬁggghp g%gg may be prepared as SO|Id f or s; as
.ot h or al tratlon

f
t P oA ita8h OF LR BundR ajedinifipied Sk P dEiiery Gtid or liquid).

A paftiRPREIFCoMshidH Brel GbndP 8dr thé Sdrhinidide SVer !
pst anda?ds aslrequflré]g?byr FDA. f5 Agm ni glt%?g{r@ghﬁ% dFehe

NP dLPRPS %day oafviceiaslayed to be oral delivery (solid
or liquid). A particularly convenient frequency for
t heUpeimfionmulation,itherapduticwiltoevabmindsered irt zhmamilem‘tembhtﬁlﬂe with

aortvmeada Upon fo [
the G BERETRIIRH, o m S ariotbs slbiarloBiealetective. The
forrglaP@si &é €asyW talmiri&tered 9% 2 Yidt BFHJ)@%E %hnsaﬁféh 'aQ 013@.1"}I ch
anount as i s pharmacol ogically effective.

fom'aawsaeﬁmdablé mogified/drug rdledse tablassi amdwcaepswlas anzt the dike can

r S..Qr fornul at.i ons. descri bed
also iRt T8 i HGe o8 Bt BE RIS ERT SRR oE e
conlpokiéion &nbe adrﬁlmstheecﬁdiﬁ;ieﬁ&'ﬁﬁ) thk Rodthinfm&1a8 be Xieatel NPrecise amounts
uantlt of, actlv i ngredi ent and vol une of

of ag uBth f%“rs% g eministrasion dlepriskethe dedgneat Abie practitioner
d [ﬂ o REcH ih8R% Preci se anounts of active
an our11 reql?llr eﬁ (%glr adm ni stration depend on the

] ud@nmln’mabi'olume ob a@otmipbsidoerequired to disperse the active compounds is
typically used. Suitable regimes for administration are also variable, but would be typified
by initially administering the compound and monitoring the results and then giving further
controlled doses at further intervals. The compounds of the invention can be formulated by
dissolving, suspending or emulsifying in an aqueous or nonaqueous solvent. Vegetable
(e.g., sesame oil) or similar oils, synthetic aliphatic acid glycerides, esters of higher

aliphatic acids and propylene glycol are examples of nonaqueous solvents. Aqueous
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25 and are peculiar to each individual. A mninal
vol unme of a conposition required to disperse the
wa@edosegroconpounds is typically used. Suitabl eP€BYSI08E009637
for adm nistration are al so variable, but would be
soluti¥fd fdchds ﬁmﬁ s%mneh' Ixmge&r@ QST drihy §1Bﬁ>gﬁ%ﬂpa%€ BuBiBCean also
monitoring the results then givinhg further
be usetht r ol | ed doses at further intervals. The conpounds

ntlon ated by 30.di.s
cuSouisrR AT B ERaFBopyhas ok baft G et Gl i Re saes
can $¢ F&%ﬁied 1Nﬁ&aatr@bﬂteﬂ>1y fritx &l witl$ & S@fRetaHt) such s ﬁydrbkﬁfropylcenulose
synthetic aliphatic acid gl yceri des, esters of

Dlspﬂrgh@ercan@ﬂsom@anrmar inzlyeasiel, [ g pobisthydang ehycolss and mixtures

B

contdii K pesérOhtiMel to Previshithe grevth of dicroorganispisy si ol ogi cal
saline buffer can also be used. Solutions of active

CONDRYPRPadtiody @R VRISENWAteR RRbIBCEMghaad Vit phapiafiiRally
salts can be prepared in water suitably m xed with a

acceptatieearsians thas gehweld kngwin xihp e pylihe EpIrigrognable the compound to be

fOﬂ]blgflteg,tfﬁy? a%nepqgrhs%lt etb gilp E%%ﬁ{ 5?%%“{“% é %@PQ éhétgma&i release

forrilhSon; \godaer, nqdlkirmrgyl fop ol ingestiory tht padge. @nal uss éormulations
t hese prepar ati ons contain a preservative tO \

can pp ebigiTsetih A yATIEHy Of SR B ARTIUHES nfiige i eqmrend oy %%ﬂ?ébe

|
exc%geré)gj;ﬂpg%ﬁgl){: %M@Q? a%t tI‘h&EhI‘W Jdlamgv\r&ﬁftﬂﬁg %Hilllﬁlfi'és ahd

re wel in the art
procdelsing dtergremde enetiotee THeefonnmgthdmtchldb@exalx@ldismfmbme@@s that
l e, t abl et sul e, sol uti

f il o
can 6 4sReFiG: By prald Gty s died % 4f 2HEe Iamtg? or sorbitol;

celllﬂogéJPﬁ %tl&?sl sutRhs Rlapk stal@e abh elutdtywhdie siarthl éthto v, gelatin,
use fofnulations can be obtained in a vari ety of

gumwry&camthcmgm'hgelwiosﬁﬁg'erPmYbD@Ihﬂlcwltlﬁseas%lllmd

Cm@g&]’ﬁg‘y&ﬁl{l%‘% I%r(x) aﬁ | l ?/mgl }e}ghg i (B?’P?) eé&"zll tf&x%g.{l%“(?gs Y Fude such

nor8aBy BmPloved Exkigientt s, ff)ﬂé)lamplél@hhmsdceuﬂi@ﬂ gﬂldss efanmlies, lactose,
of excipients that 15 can be used in an ora

starelormagnasipBrhieasaigsodiugnsaschasing ellylose. MAERHYE caRpmaierand the
1iked" Sor bitol; cellulose preparations such as naize
Starch, non gluten wheat starch, potato starch,
gel atdeftain dgfined ¢rabadimehts, orab[tl’myrhamhballcomppsmons will comprise

hydr oxypr opyl net h | ul pse, sodiu .
an 168 HORYR RATBUANS PBle HEET o1 GO T B FRedpsed dhbardopsgf shell
ge]zgnaé glﬁé rHtllt S)J lﬁﬁfbé &%M@%eﬁ %B tabls B lthey BEPbOMRErporated
excl |ents a or exanp phar naceuti cal grades of
dirardpwithahe fdcaicxtfdls@dleﬁ mstoaal Ghﬁramgﬁ @diniisteationr e active

eSS ke R RGP U EPS PG v
bude NALBIES Slébhdsabaps 0P, Qsixirk &spenkiohs, 8PRIPE, i véafers, and the like. Such
compositions and preparations should contain at least 0.1% of active compound. The
percentage of the compositions and preparations may, of course, be varied and may
conveniently be between about 2 to about 75% of the weight of the unit, or preferably
between 25-60%. The amount of active compounds in such therapeutically useful

compositions is such that a suitable dosage will be obtained.
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an inert diluent or assimlable edible carrier, or

they nmay be enclosed in hard or soft shell gelatin
w@Eap3ns®73 or they may be conpressed into tabl ePGT/US2004/009637

they may be incorporated 25 directly wth the food of

thgndifliets, TRIh&, Billst &h%%\ﬂ@f-‘!ﬂd e KUy M JoohQih theH8llowing: a

active conpounds may be incorporated with excipients

bindands gsmdragncatnh‘e aﬁmlancgmstar@eﬁf pelptin;teapipients, sudh g digalcium
troc

| S
phosgfpisradisiiRE e askRE SR cof! {lihipor Y BRET Rl acid gnd he
like; 0 1RBAEA | DS ashaghedivap b @b, aid 4 easdtering dgent, sadt asmacrose,

corrpound The percentage of the conpositions and

lactqse op sacaharimmayhy addsd Qs @flavering 8ESPhy B a%mpﬁ*a’yns @il of
wmt\%%@é’%nbxew H#r t?a%oh \AWB?E %’(Esg%&i bt it vvg g%épz/ 1tt1£‘§‘y contam
in addifotto raiteAals bf/mecabnymtypel,sx liquid umhet héarips wher aidte;nals may be

presiRiR SBUITEB ORI e TSP E S T6JoRLs] DeSBEtER 0 g0
1nstaq39 thiABls tegfls c}rrcgﬁéﬁfe% md) bd &at&aﬁw&lﬁﬁa@@dgﬁw bbihk €A BRMp of

contain the follow ng: a binder, as gum
elixir neayavatimtheactes @mpoNds sresk,as @rswgetbamg @mgent methyl and
exci Qi ents, such as |ca
promi G aheagsar g et 2v€ def My AR S P rrapes favor.
starch, alginic id and .the . |ike;

2 FhegiogRoBHioE: RS PESTTLRMeI gD SRt Hg HE el i enaHoRy sprey

pre iroﬂsf?omg ke%%r%@ Qék 23fe6Mek Br {18 zp&yfp@%@r idhal@r. Suitable
avor i ng gen S as peppermnt, oil

propeillants ugat eambe medomempl;ulleeamhdngfor wmpl@ wbcld@r@ég’blomrmethane

for S a caps nt.ai_n t
wichgroflpree R Hem TRy pETRE pid b BRI de; The Brage can be
detePhiiRE bYRr&Viliml S vERE tBdeli Rir@Sefilaed atoaht dfdhe @mpaund in the

ot herwise nodify the physical formof the dosage unit.
amé@ﬂamhgvanﬁbmﬂ@@blets pills, or capsules may be

cfergpqv,?\%t%}ms %} 1“13& &qg{ufﬂﬁtlﬁqhaud YE4IR a9k sus;pgnsmns in

¢ontain I Ve compoun s sucrose
phaﬁﬂ&%hﬁéﬂllrygic&gﬂlﬂe Iﬁqtlehmh ofiakanisrsopghs aorabmsgesthereof, and

reservatives, dye and flavorin s che
poveam gAY SO EORBRPELT TN pAs BEeaceurtalty
acc%ﬂ%%] E){&{ﬁe s D8t Adove eﬂe\f@ﬂhﬁl";’ thdlcSHipRATAS Ate AdMiAtered by

reparation froma pressurized pack, a nebulizer or
the brabor sasdl msmmmﬂg route fizrl lecal oSslystqmlc effegtr §pmtpasittons ithpreferably
can be used nepul i ncl.ude exanpl.e
serif PIERERHCP L PG eRab G ente gy HecTrpulie s PERL fer agses.

Netifigbd %I%&{srn‘i’zf}] Béq{rgﬁhm%cﬁvqro@@fﬂé%bﬂhﬁ%g asviceldiahe nebuhzmg
osage can determ ned by providing a valve to

devitelmaygre fataclafgmoattfe@ matky FeNt of intrmittentypesitiee prssufrebreathing

ressurized aey oso o)
macﬁwrf:a é.?&l\ltbqﬁxp SYSPEDSION ¢ a?tw g?s%)dém 2} l% I%&?}rgﬂﬁfe ded preferably
orafty/ SPRAREN P Fonh aew&!wmac 8alivie€ Bel fyrriatt ﬁbdnea,ppﬁupmammanner
or oéganlc solvents, or nm xtures thereof, a
1

pové gonanﬁ@rmulqmna seitablesfor @thep Fogss of mnﬁﬁylwﬁfwﬁmﬂal
capsﬁies or suppgs AHER Cl%f‘tsh&?clslt}fnes, traditional binders and carriers may include,

for example, polyalkylene glycols or triglycerides; such suppositories may be formed from

mixtures containing the active ingredient in the range of 0.5% to 10%, preferably 1%-2%.

The subject treated by the methods of the invention is a mammal, more preferably

a human. The following properties or applications of these methods will essentially be
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accept abl e exci pients as set out above. Preferably the
conpositions are adm nistered by the oral or nasal
wo empiosarory route for |ocal or system c ef f ecPCT/US2004/009637
Compositions in preferably sterile pharnaceutically
deszeibePiorhumafiOhl Rt -
gases. Nebul i ‘gﬁltgso@?gﬁ%@@ngyb%ﬁﬁgrtgé?ﬁ%gmg ap’ﬁtl&ls 8
apesy Benkeys. drasumice; etg- dbeinvenden thhlssfcmebah alsb g ugaj 1d&1v\re®e&manan
be attached to a face nmask, tent or intermttent

positive pressure breathing machi ne. Sol uti on,
ans nmay be adm ni stered,

susq%nshon ortgfrder co 03|
pr ef er BTy ACEIaT §OTBPOsH IOIf 9’6 IPYIIOR ST used tuipatanultiple
sclehi@bkisV @llsd theatd Oy Phbh@iackiti@N SR

Addi tional for ryu?ha?)?‘ons Cswlt a(t:J eﬁés%’b?&dg?ﬁ%éﬁﬂ@%ﬁfon afe Symptoms
arigggfiomsmpliplcoselerass. uaﬁnp@waﬁsocmewith,sor@nsmg from, multiple

sclélleglg 0?1&1‘1185 #n%%emex?t di Ccrrg drg Sslutcg ras' ﬁgﬁplugggg%olérgr?lgrllts balbrrlgr%rlasl

mqweinymhkarﬂde:heregl mh&&hﬁﬁ%&ﬁ&ﬁ Qs ifi@fectudl @fterioration, difficulties
suppositories may be fornmed from m xtures contai ni ng

in pgRtabiiexiudity, ﬁgfle'eﬂnéh‘@mmg peveinfermpsions argl diffiouby 10emory recall;
an@?s@%ﬁéﬁ?ﬂ%&nﬁ)@%#sucﬁ gkec'i‘:%y&%lﬁﬁ t an&ge??to%g?sgxg%%g mmitall;lﬁgy,

impulsimeness secihlovitiodrhwal, iffiperytingfatiag aamly B&fcheds, Haflucinations,
t hese t hods essentially be 15 WO 2004/ 087073

ddﬁﬂﬁ?il 8&?3@@637 described for humans al t hough they

may al so be applied to non-human manmal s, e.g., apes,

nmonkeys, dogs, mice, etc. The invention therefore can

al so be used in a veterilBXSAMBPLESont ext. The

phar maceuti cal conpositions of the invention are used

to treat multiple 5 sclerosis. Also treated by the

eyt itions of the invention are

EX@@@B?@@%%hgﬁﬁéﬁﬁgﬂﬁpﬁﬁi$§$tip|e sclerosis. Synptons

as spahidleRmple! DserlRl oR Eompaati & KAt ﬁ)blﬂhﬁmestﬁ)ls%eg ?&Smultlple

i ncl ude novenent di sorders, such as involuntary

sclgrpsieiristcsibedh Rbe pratly ismomalieerntre, dowbleblimds aandongzudt plaeebo-

det er | atl
con§BAREET AT Vol DEE gty Ciieparely 125 patents
wmhmmmgmeml iShatyndiratiom, is aRdadi fficul ty in nenmory
recall; 10 and psychiatric synptons, such as

demmﬁﬂSOPanéifﬂ%élﬁgﬂ{le f&hﬁﬁ%ﬁld&qﬂﬁﬁ& IFN 'hhltv@?hﬂxénttsy between the
n}JuI siveness, social withdrawal, difficul
ages g

13-37.idiegnased withip thepast Rysars wnthablapmngmmmm MS (RR MS).

Soo SRR BN o RIPTERy 35 R ot e

andthanpanr BklexdedsDisabiksy SIBtuHBB@BYEIDSSﬂ@%?&g&in&fO A 355pl e
sclerosis is described. The study is a nmulti-centre,
dolﬁév-&ﬁ_lﬁﬁ!d TreaipgBimDouhle-Blings Effcacy Study.

Study assessments. The initial screening assessment includes a complete

(010)

neurologic and medical history, physical and neurologic examination, including the
extended disability status scale (EDSS), Ambulation Index (AI), disease steps (DS) scale
MS functional composite score, PASAT, 9 hole peg test, and the 25 foot walking time. A
12-lead electrocardiogram (EKG) and chest x-ray will be performed. Serum chemistry is
assessed as well as electrolyte and thyroid stimulating hormone (TSH) levels. A brain
MRI (with and without gadolinium), urinalysis, and urine pregnancy test (for women of
reproductive potential) is performed. Blood is collected for mechanistic studies.
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controlled efficacy study of various doses of

memantine. The trial enrols 125 patients 20 with M5 at
W®2004087033 t es. Study duration is 1 year. Pati et BUS2004/009637

Patients eligible for this study include 1FN- naive
Newealogierexamirnaeibivasd MRIscadgas repeattd ob Studg idag n osPaderm's fdminrﬁ to the

thePast 2 years with relap Sln%l%,s;dmt“ng S‘
study, eR eh tqrisehgduled; fppo‘tvy.m SVETY @Wﬁ UERE theRitig) £ week treatment
S
P A DOt M) A3 Bl i Tty O uatings
phybxetamemnluﬁngrﬁﬁ &(HEDSS s@tm‘@yaldepsrfgnnedméaasedmm 12, 24, 36, and 4-8
ll'gou e- Bl i g i cacy Stud 1 d Ssess nts hl?
weqt i gp needbl don risoSE SbeSERY B inb S5 EE e ally for
hen2€3168L BfHichemitdl, AR tlfy%ldfifh&ttl@h)fesuﬂghiﬁd f(ﬂ'deféﬁ%natlon of
neur ol ogi ¢ exam nation, including the extended
neutrplizang antibpdy (Makiditesa mere(aE)deﬁp@ﬁb@ﬂ the pppearange of & gy,

sy BF SpREE o RIS Hfore R bRl AL SATRRT Spiering

finding®h ne‘hr&@gﬂ;%thﬁﬁtleh 8¢ thieslRiddd eguledto ESEhg atldast N8 $burs in the
wi | performed. Serum chemistry i s assessed

abswe\%gfqvea%n%méeqdﬁé Pytaéleaﬂ&%%w of clinieal FabUicY PIGTHYSP YRFRRAL.
r
| ni urr%'- on Sﬁldﬁ q%g [ %mveg arine grﬁglgﬁ%%%‘ ' t‘%tsvf’e 2( 48; @ final
scamrperfonﬁed queybif yidg s¢any befood endy alitjation. fae fpﬁmafyjen@lonmk the

is.col]ected for, pnechanistjic studie 6
PropsHan BSW?‘BE‘Edh /Y GelaRsES dRB&%?ﬂ c?é C&&%am nat i on

andrMnes€ alncﬁleﬂlrs Qrd AR8GHhEEd Areetive )Snéjéﬁ’thé folfRtih 8 Bfudy arms:
return to the study center for schedul ed fol |l ow up

Armg Vemgmantinecadds mguaralndpitlyhArm i mrieajantide ‘J@emglctab'eArménmemantme
al so at

50 Repo S Rediuble stnBly: Rt S8 maried BRserdm s

merhiMiind @08/ ESy; 24¢h EDSIRcEH00 mhagtudgnmmmm o8 Qe .
baseline, 12, 24, 36, and 4-8 5 weeks, and as needed

for reI apse assessment. Bl ood sanpl es are obtai ned

EX ’l"}ﬂﬂm%ﬁ?@ i ochemi cal, and thyroid
%unctl on testl ng an d%t erm nation of

neudn ik lexamge,amstembs dfycqrjzendti vei shwlies. of Angradnaips elosages for multiple

sl UB AP OGT LI DI ERU e e Ot B> By aized, placcbo-

con@BINORTiLRY Y FChHYES ddsk6l ematineedhe t@sliefirols 125 patients
exam nati on by the blinded evaluator, l|asting at |east

witlpMSas6r-s10 sitesh Sturly durationde 1 9fart ever and preceded by at
| east 30 days of clinical stability or inprovenent.
VRIPasienins Patientieligeble florghas dwdjayclade BiNdnave pgtieﬁtwbeth&en the

ek 24. At ek 48, a scan is. erf
e Sl 73 St BT wioC? iy PRRTPADT RO HETENS (R MS).
Such ?Bgﬁ)éﬂti‘{vﬂl §picdiRy hBVORAddNo Bf &mRPAnh&SH én K/H{l%b{ﬂrlmﬁg &ftﬁs brain
of relapses during the 24 weeks. Treatnent. Patients

andave amBxtondedddisailivyeyetuy Ecda €EDPS) dveref keftwern hands3.0dy

o o A5l BB RS R RS A 2

Study assessments. The initial screening assessment includes a complete

neurologic and medical history, physical and neurologic examination, including the
extended disability status scale (EDSS), Ambulation Index (AI), disease steps (DS) scale
MS functional composite score, PASAT, 9 hole peg test, and the 25 foot walking time. A

12-lead electrocardiogram (EKG) and chest x-ray will be performed. Serum chemistry is
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50 ny/day; Arm4: nmemanti ne 60 ng/day; Armb5:

memantine 70 ng/day; Arm6: nenmantine 80 ng/day; Arm
wQ'2004fp8mcebo. The study lasts a total of 1 yeaPCT/US2004/009637

EXAMPLE 2: AVANTADI NE TRIALS 20 In this exanple, a

f t St es of. mant | ages for.
wse§ el EQRPLRL WP tiE Py Bl THRRL BT RR8R° o Bl
MRnw/ﬂth aﬁlﬁwtth@t gd@(blhh@mb)|drﬁd1ysisﬁﬂdﬂlﬂné§ﬁ‘egrﬁh@6@hqfor women of

controlled efficacy st uBé of various doses of

repragyaitYeiPRiential és rerfoamednBlnod ia 99jlgstedifermechapistip stvdiest 6
I NtS, .
Neuﬁolgig g%%(élﬁﬁ‘an% gll%/l\/ﬁﬂ s@% s?c{ge g %Iteéf ?ﬁc udg zita#' ENtP%té?n\}se return to the
studya:bnuenfcs sclliﬁethhﬂefnll(b\h&lp eZIEryagwseksfdui:ﬁgﬂ&: inttiahQMowsek treatment
t he, past, 2 rel apsi remtting MS. |
Pe“?@zﬁé"k@fo at %W%/ e\mea ?%aq ISRt Byl aduating
phygfnaﬂ SRYkin g@ts o] Eaﬂséfﬁilorﬁl ane Ipeﬁoeﬁeé zﬁ%a&rlﬁ\h nu) 3At6 and 48
have an Extended Disabi ity Status Scal e score
weekstand@s néedad dor3eBpscSisseipmeat i Bjnod H’meﬂemtobtamed senally for

b Blind, FEff t
nematog & proshBisal Ay B Tintbn it nd T BB MaRan 05
neuﬁ‘ﬁiﬁiﬁ’% afivedpNaByRiES A Riapbdis\efiRé &I thébppafhnce of a new

neur ol ogi ¢ exam nation, including the extended

syrrmtqm or Wptsymgg af an olﬁcsa/mtqrEDssympm bren apprppidas obiagtve

ﬁnd1 e%@éﬁ@%xé&ﬁ) 1§r? % ghetﬂeYEx[dE('l' Bvd éﬁzﬁﬁra glqggtol?é& 54 ll(lours in the

abséﬂcHBf foer éxﬁl—ﬂre&de@ beat Ieﬁﬂ@()dia?@6ﬁfﬁlﬁcﬁﬂ(§i)1bﬂm;doﬁlhﬁbvemem
x-ray wll erfornmed. Serum chem stry is 1
8 OP’QI;‘F‘

MR} gz aes don yden d4asbRysDrd Waskaisiegvesk %ewt week 48, a final

scarﬂ s?%ffb%é’& @Jraglﬂﬂn é E%f'ng’ ?gmfoﬁétﬂw dﬁ‘ﬁtﬁ Qg B tqﬁﬁggﬂﬁ}ag);r omt is the

proportio@bfy/satients aerdainin grfeeem‘farghapses ylutmg the(2oweeks.ren of

Cohreaent. (5 BRs R nod iz R O S5 i filigheing study arms:

Arn X adth &4 di 91 89) eh\bzhi &&@nﬁnﬂrﬁ al@RAaINE 200 MPddid W reey 1.
Patients return to the study center for schedul ed

amahmdllrmﬂiwpn@’dey yAmn Q\E@k@tmw 3&9 mg@a}/m@n 4l amantyding 350 mg/day;
t
e A fine B g0 St 25 Bihed pF SdPalR G oty veor

physi ci an, including FS and EDSS scorl ng, are
perfornmed at baseline, 12, 24, 36, and 48 weeks, and

EXAMM@emMNTMB%mA@mm Bl ood sanpl es are
: | ( : |
R e T T R
sclemshmsabsmlba@ The $thdylis a(rhhln)cehtre,edmlbleAblrrrel egndemized, placebo-

defined as t he e a _new
conyrghledrifipReystudyp ggaowﬂiﬁ% m%aﬁw&aﬁ%@ %‘fnéms 125 patients
[ b [ ;04 on neurol ogic
Wlﬂ{ii)%agmﬁﬁsrat iﬂgﬁtegylsﬁ% dk{)l??tlr}({lj]égqg\e/gl uator, lasting at | east
24
24 LS. BAyRE R RIS g RGEFASA D ln e
ages of 18-55, diagnosed within the past 2 years with relapsing-remitting MS (RR-MS).

Such patients will typically have evidence of demyelination on MRI scanning of the brain
and have an Extended Disability Status Scale (EDSS) score between 0 and 3.5.
Study design. Treatment, Double-Blind, Efficacy Study.

Study assessments. The initial screening assessment includes a complete

neurologic and medical history, physical and neurologic examination, including the
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MRI scans are done on study day 1, and every 4 weeks
up to week 24. At week 48, a final 15 scan is

woerhostwesl qual i fying scans before study initiBtT/o82004/009637
The primary endpoint is the proportion of patients

exerERpaney it S BT RO 4ES ADL BTGS2 sres g scate
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hemat ol ogi ¢ bi ochem cal, and thyroid function testing
and for determ nation of neutralizing antibody (Nab)
w0 2a0a08707A rel apse i s defined as the appear anceCDUSHE04/009637
new synptom or worsening of an old synptom
acconpani ed by an appre@UI¥ALENTSctive 15 finding on
neur ol ogi ¢ exam nation by the blinded eval uator,
| adthpseskatied inshg arpwilh msrpgm% of fhe ablgtie asecraipfusinger meygdhan
IOUIBI &% edrgrgr%ng%lon wﬁ‘ﬁg oilaﬁgmg dig ggn té\% gﬁ&ﬁggro%%&msslaesgntged herein.
Sucle&@ﬁyalénty\@nekz‘@nsmexw to\BetitRh th&scope ok thfé&’pre@nf inﬂ&hnon&ﬁlal’are
gerforned qual i fyi ng scans before study injtiation.
covewde pHiefaligvisgakmat Visgornbstiubprsy eltgations. td medifigations
mayfib%'m{idy tB Qhef E@&ltﬁ)fn \)51%&1’98 fl‘ éﬁ@ %) gf"aﬁ’c‘f‘s%g C 012196 ]lnventl on
reatment. Patients are rand recelve one o
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| VALENTS Those s in will recognize
otheg pogyneify ay Be SaEuf b fitat S Rishurempotiaits figreor
experi ment ati on, numerous eqU|vaIents to the specific
procedures descri bed herein. Such equivalents are
considered to be wthin the scope of the present
invention and are 5 covered by the follow ng clains.
Various substitutions, alterations, and nodifications
may be nade to the invention w thout departing from
the spirit and scope of the invention as defined by
the clains. Other aspects, advantages, and
nodi fications are within the scope of the invention.
The contents of all references, issued patents, and
publ i shed patent applications cited throughout this
application are hereby fully incorporated by
reference. 10 The appropriate conponents, processes,
and met hods of those patents, applications and other
docunents may be selected for the present invention
and enbodi nents thereof. 20 WO 2004/087073
PCT/ US2004/ 009637 What is clained is: 1. A nmethod of
treating nmultiple sclerosis conprising adm nistering
to a subject having mnmultiple sclerosis an
unconpetitive NVDA receptor channel antagonist, such
t hat

20



said nmultiple sclerosis is treated or at | east
partially alleviated. 2. A nethod of treating nultiple

W@ ed0eng®rs, conprising adm nistering to a patiBCL/USIN04/009637

need thereof a pharmaceutical conposition conprising

What is@imiegd gsipeti ti ve NVDA receptor channel antagonist, in

10.

11.

- gdmtﬂ?%? ireaiing mpliile s

an anount effective to treat said nultiple sclerosis
in said patient. 3. A nethod of treating nultiple
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treat nent andamnlsterlngtoapatlent i n need
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observation of a reduction in synptons. 5. The nethod

dfannd:lammgmmsmareamosra|e¢ﬂfecm\@dnp@tat taid/muNipleigresie pt said
% antagoni st is selected fromthe group
o)t stl ng of memantine, rimantadine, and anmantadi ne.

thod of ¢claiml, wherein said treatnment s
i OpiseCRPTURE GRENGSHIEA PADCHEsesh of

trEBmBADHadRfiniSRtifg Hﬁ&ﬁzim:% infhe¥@ (NI ah RRERhAEtitive NMDA
channel ant agoni st Is at | east about 30 to 400 ng per

rasptoischaihed antagbuist, efchahati saidimuliipler sslenositie te¢ated ot least
i tive NVDA receptor channel antagonist is at
Pgﬁ@f?@&e ‘go to 180 ny per day. 9. The nethod of
aim1, er ei unconpetitive. N
%“c thef o f/ﬂ HRdt WL?H%%‘SB ﬁF‘QP"ﬁ said negmpetifys, fegeptor

@Qnﬂa aRBgofidVis efBetivENS rdlRicB efmplonts! Al énabY@ﬁf SbsBrviali8n of a
dose of uncorrpet itive NNI DA receptor channel

wduetpoinsymptonzst | east about 180 to 400 ng per day.
11. A kit for treating a patient having nultiple

‘Tird method ©f claonyly whenetn said imevapetitiva MDA rﬁfepmt:ha/rmel
dose of .an un etltlve NNI DA r ecept or .channel

SRR ASEICCRAAIOT e 7 ER NSRS P! PEDANERE, HgEn{gine, and
2AML88L073 PCT/ US2004/ 009637 12. The kit of claim 11
wherei n said unconpetitive NNVA receptor channel

Y AINBLDE clafin ?lelwﬁgr'eﬁldsafcf QB i 5%}5{911&8?% b?aﬂiy.n g of

memant 1 ne, rimanta arrant
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recep or
channel antagonist is at least about 30 to 400 mg per day.

The method of claim 1, wherein the dose of uncompetitive NMDA receptor channel

antagonist is at least about 30 to 180 mg per day.

The method of claim 1, wherein the dose of uncompetitive NMDA receptor channel

antagonist is at least about 30 to 80 mg per day.

The method of claim 1, wherein the dose of uncompetitive NMDA receptor channel

antagonist is at least about 180 to 400 mg per day.

A kit for treating a patient having multiple sclerosis, comprising a therapeutically
effective dose of an uncompetitive NMDA receptor channel antagonist, and

instructions for its use.
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antagonist, in an effective anobunt to treat nmultiple
sclerosis. 14. The pharnaceutical conposition

w@ewmangtionyy to claim 13, wherein the unconpeti t POBUSNMM9637
receptor channel antagonist is selected fromthe group

12.CRsitsdfichgmoll] whesnihidéicompBiieAIMIPA réteftod BRdHnatim&onist is
15. A nethod for treating nmultiple sclerosis

seiepied Siomyths @R CONgistipg Of memartipg, eatankdinengnd amantadine.
synptom of nultiple sclerosis an unconpetitive NVDA
13.r%ep gewtisalraesIPosiioagompsisingian uanompesiive NMD#¥ fegeptprehannel

R BE T B ErRUIRARELANE o ARG Rlafiod of craim
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14. . pHaT R i SRR S SreF e 1t T B PRt
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nmuscl e spasm nuscl e weakness; bowel dysfunction,

rheraaidine gymantading.ond amgnthddief fi cul ty with bal ance when
wal ki ng or standing. 17. A nethod of treating multiple

15.s¢ irettwodlifer weatipginsilnpleadierasisstogprisingtadndnisiehing od a hibjearhaving
gluoslyhalé)?clagy? ?rlgggpqg Iscslerggrsr?lg tulngc?mgettiti%e ?\m%eregéptgrt chlar?r?é tantagornist
in an amount to effective to reduce the symptom and to enable an observation of a

reduction in the symptom.

16. The method of claim 15, wherein the symptom is selected from the group consisting
of fatigue, pain and tingling in the arms and legs; localized numbness, generalized
numbness, muscle spasm, muscle weakness; bowel dysfunction, bladder dysfunction;

and difficulty with balance when walking or standing.

17. A method of treating multiple sclerosis comprising administering to a subject having

multiple sclerosis memantine at a dosage of at least 30 mg/day.
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