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METHODS AND COMPOSI TI ONS FOR THE TREATMENT OF
EPI LEPSY, SEI ZURE DI SORDERS, AND OTHER CNS DI SORDERS
WGOR@E079973 THE | NVENTI ON Thi s invention rel at eSP€DUS2005/004819
conpositions and nmethods for treating CNS-rel at ed
condi tions, such as epil epsy, seizure disorders, and
convul sive di sorders. BACKGROUND OF THE | NVENTI ON
Epi l epsy, a condition that affects about 0.5%to 1.0%
OMETHQDS AND iCOMEGSIHIONS FOR THEI TREAPMENE OR ERILEPSY,
by recurr ei Because th
excessi véﬂ@@%&ﬁ@@h%@%@ﬁo& IDQQ%DW of
neurons in the cerebral cortex during these seizures
can produce severe brain danage, patients di agnosed
with epilepsy are tHHlkRIOY THEINYENHON at el y.
Epi sy and other seizure.and convul sive disor S
o o 1EO Sty R S i R B0 8 TR Fetated
condiGdnsd kit AQPi1epEy channelisbiabih bt PEShvutNLdisgrigsannel
i nhi bitors, carbonic anhydrase inhibitors, GABA
nodul at ors, benzodi azepi nes, and gl utamate rel ease
i nhi bitors. The eut | it es
avai |l abl e for t#&g&%@wgﬁp{‘ eS]g\ILJI 'ilbﬁ\{)ns
howBptiepsyas eotdifbrctblat MferBsoUDD 8% 10 I bBTdRShopRidtiod R brain
.and severe dehilitating side effects. These can )
dispyiier clpsacterizeddy Fapireent. usRTavgkebsmizuses. cRerensd the exeessive and/or
RYARAA ‘ [ n nd_ .
by RS G Actiny B ot Bl Core BTN 2t B B eiures
carhgpdtéecsel adel busie damhhps patiaits dlagaesep edtt épilepsyeaid typically treated
. fornul ations are needed to treat epilepsy, seizure
imgedigledier s, pain, and depressive disorders. SUMMARY OF
THE I : [ ' :
or L PAgeS e aieE s R ety B s Y el ated with o
var@igof diugs.ddclodingisbdinmschasune intdbitexp] dadgism, chamrey inlsbitoes, carbonic

T R e i T
Thé AERERAS HXPageif nloaslitidesaitdblMIPAhd RERRER! ofaRLsR UBRiRbNs however

and an anti-epileptic drug (AED). The adm nistration
aredypically assedintndwibrmodpstefficaydndeewérn debiditdting side effects. These can

incgfrdle,e%lr %%érﬁﬂe?t%ginpg)r o\\év%nc}f c‘éHmﬁfne?%r&B tS}QSqum ?éﬁ]%? aé Ev?gf (\év.lgt.,r}atigue,

somnolence, and cognitive problems), abnormal vision, skin rashes, and hepatic failure.

>

Thus, better compositions and formulations are needed to treat epilepsy, seizure

disorders, pain, and depressive disorders.

SUMMARY OF THE INVENTION
In general, the present invention provides methods and compositions for treating
CNS-related conditions, such as epilepsy, convulsive disorders, seizure disorders, and pain,
by administering to a subject in need thereof a combination that includes an NMDA receptor
antagonist and an anti-epileptic drug (AED). The administration of the combinations
described herein results in the alleviation and prevention of symptoms associated with or

arising from CNS-related conditions including, for example, epilepsy, headache, pain,
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arising fromCNS-related conditions including, for

exanpl e, epil epsy, headache, pain, neuropathies,
wa@esslhmrschem a, dementias, novenent di sor der BCT/US2005/004819

mul tiple sclerosis, and psychiatric disorders. The

NMVDA receptor antagoni st, the AED, or both agents may
ne@x,%%)ﬁ’thfé‘é,' & drﬁcl?en‘}igmé'n?ééﬂtigg ntve Ble@lg&qlefsehl%ﬂﬁﬁe gc%r'&is, and

with or wthout an 1 nmedi ate rel ease conmpdnent ihn
psynhipgric tisorders. ni ze the therapeutic benefit of each,

o e NN RiedonRgeomstahe ARD. G koltasnsgna o3 Bokded in a
codirdIRAWr ekRBIEEREAE fidfn WRINbF Rith6d QinSadadnd gegea{sg L:&ﬁ?ﬁneent in order

conponents, they are rel eased and transport rnto
to pediynire thedberapatticbepefiti dfgads, whilkkuedringurseaneddidheficcss associated

S N T
exte@ddoelehye @dipdtietisehes af&e&dwd%ﬁiran%r{eﬁriﬁ‘ﬂoltbéeDb&gfﬂuids over a

anpunt  of the NMDA receptor antagonist, the A
periest of migaiasdo seerdldontini ni stered i n an anmount great er

t ha eSS e a t is,.,typicall .. .
i SPIBESbBR a IR B R  ER  cpisr
amoentesirhilaetortBatuypiesly ainpiaBtdréd/el syibrblse C@pﬁ&iﬁllzﬁﬂlé @ount of the
response (inclusive of adverse effects)” may be 2.5-80
NMBZ&@FGPMM%&OH@F, the ARD, e bethsigents may-beeaiipisteragkip an amount
i, ' i: f.or mul ati.on .
T escri E’ggésﬁ g?dgf. th@ g%gﬁﬁgﬁgﬂrl%gééﬁ ﬁgﬁlﬁ&yt S?e ditp SuRifdy For example,
therapueemt of mamiAlcs 'eqhirédﬁotﬂm@itiﬁbl@@&bt ihe‘paﬁéﬂt@?s BB (Belusive of
I d for caonditions suc S non-neur.opat hic pain
R NSO R SN et S T
adiiBYsthed ShbCthe Maptves rG R if@)ﬁ%e%rfﬂ%d%@f‘eitﬁER Higher dose amount of
achi eve a therapeBtl c effect in the patient.
the@pMiDedcegtor hutagonistrin thedwesedt mventitnsmay bbdeamnploybé fddBaditions such

receptor .antagonj st and the AED ar loyed in a unit
o R i B8 s Ll oo Bk ISR g ahtagoist may be
suffieihWhArCEd2EbiAsd FitHEROAREY BR¥hieS a HRBLhIRE 8Fbt in fhe patient.
refers to the concentration of an active

Opipaallyakosver ioe sgducedyrmaainss of bath thedN MDY ireczbtos antepenistemdithe AED
ient. 9. bl ood .
oS RR b BRSO o et e Ao s

mohbthetappl ogi cal may be determined by any standard assay
met hod known in the art. The term"Crax" refers to the )
maxussdchsieiant ¢ aralsn to higcheeenption of ancastiye pharofaceuticgl ingredient

in a{él?}gf?) ggs'gpéagr%l&aslucﬁ ayp iaﬁien?gﬁnﬁlg r(ér}g b%dz‘ rgerugne, fa.relcri %ertegrotslgll%al fluid).

The concentration of the drug in the biological may be determined by any standard assay

method known in the art. The term “Cmax” refers to the maximum concentration reached by
a given dose of drug in a biological sample. The term “Cmean” refers to the average
concentration of the drug in the sample over time. Cmax and Cmean may be further defined
to refer to specific time periods relative to administration of the drug. The time required to
reach the maximal concentration (“Cmax”) in a particular patient sample iype is referred to as
the “Tmax”. The agents of the combination are administered in formulations that reduce the
variability of the ratio of the concentrations of the active agents over a period of time, thereby

maximizing the therapeutic benefit while minimizing the side effects.

2



10

15

20

25

30

concentration of the drug in the sanple over tine.

Cmax and Cnean may be further defined to refer to
wG@p@siof47e3 t i nme periods relative to adm ni strat POIUSI005/004819

the drug. The tinme required to reach the nmaxi nal

concentrati on ("Cmax") in a parti cuI ar pati ent sanple

typ ed tp as the ] e h

conBidFE g St R PR idr T 5 on e BGRAR ayild er day oronce

per’ cﬁ@'bf@ﬁnt hﬁsﬂéﬁ ichs] the ¥ncvhtrbfiéh fagdp (or @‘fnakhffect) may be reduced so that
concentrations of the active agen%/s over a Eerl od of

therghgpge inirepesmration pne Hmegor REtMR 4G ) ts Ateprhiorpducger pliminate the
el B L2 G S £RLEG BT LA ERSSRIELr cxampl, by

incgeyingthoTmex e reiﬁyvdjbptnpoﬂtmnsmmmasAScorﬂhgly, a two-fold increase in
concentration rapp (or . Tmax effect y be €7o ced S@/IDA

the hpgx yalue g% kg seduge é@/fi;Te Y Apprpmaldly 3 4
i S S S T
redacabdmzlr 2):3 hlﬁﬂ),edfam rebeaser(do ealldsy/IR) mosagesony, witk ail amomatedaielay in the

it S PR R GO OB ST, b6 RECTatet g8 g sbift in Tna by 24
hoﬁixg BThds, BUYuE |4"H%"u§‘§ ¥ Wdufsabt ANeRf 1 Bour! Ntk asbdtgatdMeBuction in

receptor antagdni st may be provided so that it is
dCtdl may bd by factafdipptdramately G0l 10, 02 0:5 areti irastd). v by certain

e R 51 Bt R OE Y RUCOF LS T AT AR e or 95% of

theQUNITS kdckpior Bmiigdifist! @e Mliat(ﬁcboﬂpmﬂf O¥icgeulatorbf heliral system within
Tmax by 24 hours 16 hours, 8 hours, 4 hours, 2 hours,

onghowstof seehsadminisgation. The associ ated reduction in dC/ dT
may
0.5 "@} %{ ?)Cea%%ggéeg% 1(?)]‘1%2(%;% a:zggrﬁ%% Q C&gb]tnstlf}l? ﬁ rgfegrgd to as the
“Cafio0)Wwhich heg fhiktuae Sahe bemb@aton hﬂ&u@@%rel%@%ﬂ t}&%ported into the
90% or 95% of the NMDA re t.or. ant agoni st \%’? AED,
cirgplatep $ysieRt o CNS: @Ptaéalléadoﬁﬂo Fimigaigda thei pgesent
invRREor R4S s@hiisH &k GRb2oShE @E)ﬁlﬁﬂlatla—& %&ﬁﬁe‘a H&elﬁ hf)esuably, the
concentrations of two agents In a conbi nat
Cratef does adt ¢Imnﬁovdrelrﬂcﬁtmi uts)doxres@nndingmlahbm (fCrmtoevaa’Sls close to 0.

the ombi nat.i on .of drugs i s releas to
t he TF Pregeniipyeption Qeéﬁé{ﬁ %3%8 fﬂlgle'-ﬁg‘rb(p H}T 1ons ; directed to

dofe' Jptin2dtRA or/fae&%l &difivaioafto }éaﬁwe h@Ret eff&VsedéEéc@&ed ﬁnth separate

to'stabilize the Cratio for the conbinati ons descri bed
adinigiation Bﬁsaoﬂlaﬁgbyn Thwombmatlon@eﬁ e NM:DA eoegter an@gomst and the
AE@}”E and,i.ts c ond| n varl ation var'

By At 2 O FE BE e A Tt nsE e A Rbe PR o

f or Mekeddiny iRbné ﬁ’slﬁébtnﬁ{e' iAVéhtidh pR&E@S of phadi@B&utical composition that
optim zation or release nodification to reduce adversSe

inclfdes en NP At epterhnigoniss apgeendeagent that is an anti-epileptic drug (AED),

and, optionally, a pharmaceutically acceptable carrier. In some embodiments, at least one of

the NMDA receptor antagonist or the second agent is provided in an extended release dosage
form.

In a further aspect of the invention, the NMDA receptor antagonist and the AED are
formulated as a single pharmaceutical composition. The NMDA receptor antagonist, the

AED, or both agents may be provided as a controlled released formulation.
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adm ni stration of each agent. The conbination of the
NVDA receptor antagoni st and the AED may result in an
wa@adasnrares or synergi stic response, as descri berRCbhebms/004819
Accordingly, in one aspect, the invention provides a
phar maceutical conposition that i ncl udes an NVDA
t or, ant a

;ﬁf ?x? %quﬂileé F?PP&? %%EV8M§ aagl'gg@ ﬁgpll'eventmg or treating a CNS-

rel B CORTESOH Ediaprisin PGNPt 16 ArsubREt 1n|riée<$ﬂfé&of a therapeutically
enbodi nents, at | east one of the NVDA receptor

effegitvegomaust olot carplinationseannyisng an NVHPA yeqeptor aptagenist and a second

aget'?'@fI b5y % a% Aﬁbe‘%ﬁ?%rﬂg %@%ﬁdlﬁﬁg 1! 13ad oh& bF ﬁ].% ﬂﬂ%?etcg@tor antagonist

Inventron For “an agonls and

or t‘hEBeéUnd algeritin tled @nisationsis pgiv@de[dhﬁ rregeutitdtrlease dosage form
osition. The NVDA receglt or ant%gonl st, the A
bot deged, Shei) DA regepior datpgaRistis selfased inta g snbueeta%wle at a slower

raté ﬁ{ﬁag‘téhg%bﬁtpfo'r On 3RALAR I%%QE&QR% E‘J}ﬁqdle[’c%’g‘ag{if él%g tafgg.aﬁdéﬁlﬁﬁr of the

preventing or treating a
antagaordst] Wherenﬂhp réledsa gata wmmgltedrasnbe 46/d’ swebp definédperiod within the

reBST AR L PRSI 8 B Shod e

ratf‘fochI:f@fI{j f(ﬁ'ﬂﬁﬁ{tlohh M sdrie BRAbSERentsMIRAOIE F&%@fjs' l@%srﬁﬁn aldut 60%,

east one of the NVDA receptor antagonist or
50%346%;13@9@92\0%; or t0¥e of thetyatador tha IRé‘omldamcme Simmlady, the AED may

S S A e S i

laﬂtY\?rWHe?élﬁ theREaSPRES N esbabBed a9 tHeIHET 346r a defined period
reI ease formul ati on of the same quantity of the

within ﬁlgcpnngd 0 me farithe R feraudationtanditie ¢/ Lrat@ds ksss than about
s0%eoE andSe” i B A ESD St | Berrtp B R o

forhRggiohhan about 80% of the rate for the IR
fornul ation. In sone enbodi nents, the dC/ dT ra

| esdn alh Eegaing aspeeisof Gromvention, lﬁd%lrezi@%le%ﬁt 5%%9%4’0, Ph, or

esseﬁﬁﬁly{)agf ?fte F@ g‘g@a&%%&&taﬁﬁﬁogﬁ fﬂstg%# 1 a%aglcﬁfzb%\}ﬁ%ltmn may be

provided ih haonwditeel reledsef dHSa@’lfohﬁ o somé ambodinehts, belesa90% of the

antity whereip the release ra S neasured as
N Flranipcgaist feapinsap;t e’%ﬂ‘i‘?ﬁrﬁfoﬁ%é’ igan pag heyr ftGH?ng

1nt1®aﬁ5tl(fr€6f thd ghalrﬁlaf:&ftﬁ‘éf ?%ﬁﬁsﬁ?ﬁ AndohEsubfect TTHANRID & réc%ﬁﬁ)r

han about n about” 60, 50% 40%
ant396nist 209 haye am%/CQfean ol eppraxmla‘teziy 1t6ha .9, FR4t dBnarllessi @Prox1mately 2

ho% tc|§a lgtlalgqs?gog/é) lg&fﬁgg ?fr e l&nr\égeqa c|>roar1]1’tagoms(f~l 18 1n&oc?uced into a

subject.

In all foregoing aspects of the invention, the second agent may also be provided in a
controlled release dosage form. Thus, at least 50%, 60%, 70%, 80%, 90%, 95%, or
essentially all of the AED may be provided as a controlled release formulation. If provided
as such, the second agent has a Cyax /C mean Of approximately 1.6, 1.5, 1.4, 1.3 or less,
approximately 2 hours to at least 6, 8, 12, 16, 24 hours after the second agent is introduced
into a subject.

Optionally, the Cratio.var of the NMDA receptor antagonist, the AED, or both agents
is less than 100%, e.g., less than 70%, 50%, 30%, 20%, or 10% after the agent(s) have

4
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essentially all of the NVDA receptor antagonist in the

phar maceuti cal conposition nay be provided in a
waeoemsnmred rel ease dosage form I n sone enbodP@EDERN5/004819

at |l east 99% of the NVDA receptor antagoni st remains

in the extended dosage formone hour follow ng

i.nt.r ction of..the ar.ma CONMPOSi ki [Jd
ol Q5 R RIS R BB B 2 SR iR, o some
emmiﬂemeﬁmfraﬁ@pmx ldﬁﬁlﬂfah)ébéuta)o% (eSg Ibsﬁthaﬂ aBoI75M£61550%) of that
pr oxi rrately hours to at | east 12, .16, 24 hours

foréﬁtaémlmn@atm thesams %ﬂtwmb@@mfe@maﬁ ingregionsyiones dhe sk 6, 8, or
c foregoi ng aspects of the invention,
12??1“5 S gro%d légea{dmmay al so be provided in a controll ed
rel €as GINSDfe&med éandivionThatsmaypbe trefted acdiding @9the peent invention may
80% 90% 95% or essentl ally_all of the AED may be
be, §r o ACtraEe-td ach etitiQns) Eehas cRENSY s iAW disPIgRrs, ?cfute pain, chronic
r Laaang
paif}! pcgﬁr{%r%@ %@P&H %I]f)é'lll{ %ﬁg bE ‘%‘éﬁt‘éd ?Qigxgttheb lﬁnﬁ Bhs ds described
heregnp r@tkenE&N Bl-rylaﬂedfmudmohmmludeaay tforfin oBe;pﬂ'bﬁsy, t€izurd4isorder, or

hours after the seco ent. j.s .intrqduced to a )
SyTRRIBgne aesociad WP RS BPHPHGongRiop mepiagompler partal,
snﬁrpﬁé:ﬁﬁ{fglo ABLRAA] @con&a?ﬁ gﬁﬁ%@ahz‘ﬁﬁof?%eﬁe@ﬁ%ﬂ--%néﬁdlhg§§sence grand

e.g., less 0% 30% 209% or
mah(tomic ctdmc)al@aru @w)lictlwecleaichmbnata@m;i infantile spaamt. tAddigonal

or. durin first 24 hours post mnistration n__.
spegiiree RGeS st B et o) e eB ek Gy estal
ten%l/ﬁl ([18bepilehBS DoéthiAAl fbAML 10be %@i‘l’éps?% gl%Esﬁ@@ﬂeF)@}V witlR mental

adm ni stratlon of the sane active pharnaceutica
retmd@%dae@p@gm@wemwchmosfmlhps}ﬁ 8, or 12 hours after

adm.pi st r n rel a n

e e SOl i) e i 8 B SPRULIR R Kheiftha Rhevention of
oth@r fisordsRi iAeluding Qb@da@ﬂes? @étélblbkf&féﬁlar disehbepBoRR Inbﬁi@ﬁ)d;lseases

sei zure di sorders, acute pain, chronic pain, chronic

dementiaspisuredepnarativesdjsageess Stekes dnengmeyt dwerdﬁmﬁam%#@mes
{
dlsgfgggﬁtgﬁgﬁnﬁaﬁ&%e g\g)ugs%sﬁéﬁﬁo%r%lgﬁﬁ r%s&?lgﬁzﬁl elopethies, traumatic
braiti sl ghéxial cond m}mjntradmtmsbxm mjuayl, mullh[pless:zbdmsis q;ostekaemngms

pileptjc conditions,includ | ex_partial, sinple
e, aanon&ése@a?% QYIS @é&&ﬁﬂ%ﬁ{éﬁ@@ bics) pain syRgliomes, axonic brain
daxﬂ?%ée Eﬁ’%ebﬂ étﬁﬁ:'s gt e ﬁ cﬂélﬂe s?&haﬁfc%‘éo?ders and-drug

‘at oni c, on| c, neonat al
depenflamei | e spasrrs Addi ti onal specific epil epsy

syn ﬂbglf?éggoglgﬁ slf)i\égtg :olgﬁw \(/)é:nltl(())gl the mb%prsezéptor antagonist may be an

Len
aminoadamantine derivative memantine (1-amino-3,5-dimethyladamantane), rimantadine (1~

(1 -aminoethyl)adamantane), or amantadine (1-amino-adamantane). The second agent may be
a GABA transmaminase inhibitor, GABA re(uptake) inhibitor, carbonic anhydrase inhibitor,
benzodiazepine, or sodium channel inhibitor. Alternatively, the second agent méy be y-vinyl
GABA, B-Alanine, guvacine hydrochloride, nipecotic acid, riluzole hydrochloride, SKF
89976A hydrochloride, (S)-SNAP 5114, TACA, tiagabine, carbamazepine, oxcarbazepine,
phenytoin, zonisamide, clonazepam, ethosuximide, ethotoin, felbamate, gabapentin,
lamotrigine, levetiracetam, loreclezole, metharbital, oxazinane-dione, phenobarbitone,

phenobarbital, primidone, tolgabide, topiramate, valpromide, or zonisamide. Alternatively,
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tenporal |obe epilepsy, nocturnal frontal |obe
epi | epsy, progressive epilepsy with nental

WO e40a/00er3 on, and progressive myocl oni ¢ epi | epBYT/UII005/004819
conbi nations of the invention are al so useful for the
treatnment and prevention of other disorders including

headaches,. cerebrovascul ar _di sease, . nbt or, neuy o
thegp RAREnt i AR S REA Smar e dectishfomorphone
oxthé1pkEife, hiBOBEEsHe, ity eBa6HR, fepéridite,ropddIpRERS tramadol, butorphanol,
di sorders of the synpathetic nervous system crani al .
buprenarphige.sanddfentenylpatanpiernidakanti-idlammateryiaesnts (afd acetaminophen,
spi nal,. d injur radi ati .an..i nj i QJ .
3Bl g, Bl R SRR B WALABHE roteconts
valdykit, afé acstAdaliuyldid)l Sn amesthetipad £ pocaina, lidosyinerioi@sine,
axoni ¢ brai n damage, encephal opat hies, chronic fatigue
bupiysrgisnBrilogaipefneniy caing SuPrRFasanentPPEvAGEIaBifdEie glidocaine, and
beAz'ac;ﬁL%). fﬁ]rug 9RL Wﬁ?%%ﬁ(&%t&ﬁ%ﬁisi Hl\ég 3)% 2 nadtid€ vilefhe second
recept’or antagoni'st may be armr am noadamanti ne
agéhe friay dkioxearberapirie, pabapentanyianootiigmegiophtinyteavd pratean@jisamide, or
.rimantadine (1- (1 -am noethyl)adamant ane), or
viggh#Hhadi ne (1- ani no- adamant ane). The second agent may
be . b : .
i nhiﬁ})l tgé ?Fe(%%?boni C anﬁyﬂ&%}gglgh%eﬁ%ic%i tor, W&%@ﬁﬁ‘é&ﬁﬁte, and this
coinbinziel mased wetread chivadti nociceptavengsdin.i nhi bi t or .

be AThR MDA e e aiRb R Srpub et St dReutsy be formulated
forzdg%tl?%ﬁl\glge%%%ﬁ&ﬁgkﬁédaﬁ SoansASFMBIYHG AN a4 Nk pid Al Ssubtopical

’ CA, tiagabine, carbamazepine, )
transepithddiak, spbdremap loe inhabsition delivrrs.akhus theagsntsadeperihed herein may be

et hosuxi m de, et hot oi n, | banat & ent.iqn, .
foriigRd S hBensE ity et PR Tons S Bhbh o geyice (e.e. @
suMéﬁﬁélgﬂmﬁjlﬁit%ls deRe 9 dbdtbbt Aiahalphenplapp it &sired, the NMDA

prim done, tolgabide, topiramate, val prom de, or
antagonisanil ke ARDi v\ he pdmixgd ime siwslesmpegision. Alieraptively, the two
oo B e ARERh tonhnfons AREARAIS, oSO8 B o ows.
threehairs, dinkourfriedwayy) be 24 hoirs afreabbl othdru i Haduhiaisedred separately, the

Wg;gqrn?angrﬁ}e gl A Bﬁgntedrgé Z)gitlgen%/alg%eéqr?ii grgiﬂgt%w?l{?g Iﬁ% gql]{ninistration three times

t I j j xen,
a dif (A iy, Ghée DA B cveniBh IR0 ey BB S0 b,
val Optionally, terdMVHRA rgdeptlr butpp@tist)anddine sacesd hgent ere provided in a unit
%'eg. (F; , procaine, |idocaine, tetracaine, bupivacaine,
dogief I§8hi ne, rmepi vacai ne, chl oroprocai ne, ropivacai ne,
di byeqisPEd, 1kl hHofRioTehe RN A 8REH0R 1@ bonidtiH $he SHAEMANRACal
receptor antagoni st may be nemantine while the second
composition is less than the amount of NMDA receptor antagonist required in a unit dose to

obtain the same therapeutic effect for treating CNS-related condition when the NMDA

receptor antagonist is administered in the absence of the second agent. Alternatively, the
amount of the second agent in the pharmaceutical composition is less than the amount of the
second agent required in a unit dose to obtain the same therapeutic effect for treating CNS-
related condition when the second agent is administered in the absence of the NMDA
receptor antagonist. Optionally, the NMDA receptor antagonist is present in the

pharmaceutical composition at a dose that would be toxic to a human subject if the NMDA

6



10

15

20

25

30

agent may be oxcarbazepi ne, gabapentin, |anotrigine,
topi ramate, val proate, zonisam de, or vigabatrin. In

- wWoee@spreferred enbodi ment, nmemantine is conbi NPAT/AWS1005/004819

topiramate, and this conbination is used to treat
chroni c noci ceptive pain. The NVDA receptor

reBloR R hyt® PR NGueaR PlersyBloct e AR TRY snd agont. 16

dedifedN 8d8EE0Hd 4p8h1GH prdsé@if fasgHarmadenfital @bmpssitibA Rt £dbse that would be
transepithelial, subdermal, or inhalation delivery.

toxge tsa human suhient & the seqone ageri avess sdmanstered tothamsnbieeidn dke absence

S Bﬁﬂﬁi , capsule, tablet, suppository, |otion,
Ofgléatsg?ﬁ, 0 eg{]évi ce (e.g., a subdermally inplantable

del iUrdesg otlerwize definéd) all idvhhivhl ad seientific tdrinsdrsed h&din have the same
t he NMDA ant agonj st and the AEgi may kﬁi a&gi xed in.a_ ., . .
megning| a8 COMMARLY HdsEstood Peeneael regry skplb in (6 agide thichythis invention

bef\kﬁ%% Vﬁftﬁ&ghh%&ﬁgﬁ’sr aﬂﬁierﬁétglriﬂy Ei?&la? 3p ﬁ%ﬁ%@ﬂt’tb fhds¥ ’de&{‘ibi% herein can

i'n one hour, two hours, ree , SI'X hours,
be lused ), the pra2dcchantestingfof dlacinvettivas suitableadethndsaret materials are

separately, the twq agents may. be adm ni stered by the
deieifhe Briow! AL pablicaRett aeieatarRlir s P A0 R B TalFifaces
méatidAYd hdr¥th Gee fi‘icgﬁ%rat refer8Ré in i CURNDAIN GE (HRMEBEY of W flict, the
days. Optionally, the NVDA receptor antagonist and the

presentdicHigation, amcduding defirationsy wall genitrol d &s adybitiém the mhferials, methods,

onf REATipIcs e DHrRr oRg ap at Piapd & BELSIIEN AP iroentages
arPbNVEWSht @feRtotierviNedpediiisd. required in a unit dose to
obtain the same therapeutic effect for treating

CNS-rel ated conditi on when the NVDA receptor

second agent . RREFIESCRIPTTONSEBTRIGRES "ccconc
ageMIGURE h& dhaplirstesiihg dak caargied irélease of shd MMDA kédeptor

t he anmount .of the second agent required in a unit dose
antagoypkrgststima rediigHon Hed@/dbuti ¢ ef fect for treating

CHSR0Ek g0 M, MO ORGP g v 24 b 1
dagsnfon R ailminist@piono Midthantint hepiivided ne2@ptedrid (Rimag 8hi, T1/2 60 hr) and
I e T

NVDAY & CRiEE 218 isaa{‘éegﬂﬁ’ Bf giag%’l‘é%}ﬁm@@@![ §61§feﬁﬁlet1t‘id}xls]t¢d%r first 24 hours and

subject I n the absenc t he second agent.

10dleys foe CR Formdaomnd Mgmantinsispreddet ati23.5 ing qd (Tmax 12hr, T1/2 60
PR BERH i58s pFOMROP A 0%e 4 (FmiLi5nt 12) YRR Pe

FIGURE 2C is a series of graphs showing API concentrations over first 24 hours and
10 days for CR Formulation 2. Memantine is provided at 45 mg qd (Tmax 12hr, T1/2 60 hr),
whereas lamotrigine is provided at 50 mg qd (Tmax 12hr, T1/2 12 hr).

FIGURE 2D is a graph showing the ratio of Lamotrigine to Memantine concentrations
for IR Administration and CR Formulation 1.

FIGURE 2E is a graph showing the ratio of Lamotrigine to Memantine concentrations
for IR Administration and CR Formulation 2. FIGURE 3A is a table summarizing the

pharmacokinetic properties of gabapentin and memantine as IR and CR formulations.
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toxic to a human subject if the second agent were

adm nistered to the subject in the absence of the
wa@ewsnm®7ayent . Unl ess ot herwi se defined, all teChOBa$/004819

and scientific terns used herein have the sane neaning

as commonly under st ood by one of ordinary skill in the

o GRS o SR8 A At PO i nd

gaﬂs@eﬁﬂxmas:malmecmeﬂnmauéﬂse practi ce or testing of t he
i nvention, suitable nethods and materials are

descri bed bel ow. Al publications, pat ent

applicati ong ﬁgﬂl ff'{ﬁ(] PORNES oned
herein arelncorpora?)e re encelnthgﬂlr N

ent I’Ilhetpyeseﬂxtnanmﬂoﬁ PeEvidds methf)dis arid, cohip®sitioas fortireating or preventing
Naﬁ‘ilflcat qcludlgg deflnltlons %@E‘Iél control. In .
CNReslate fondifiis iualuding ©or YRR BRICR > @gutg pain, chronic pain,
neﬁujo#)é’tﬁfe a(%iéb%ﬂ@éﬂeﬁné'?ﬁnﬁﬁﬁa% Hoveae &19019&5' lln{ﬂtfﬁ @Q:ler@élé and
and percentages are by wei ght unless otherw s
ps@ﬁmné disordei3RITHE cDEbBGHLPH ixdihdes aThiE délnﬁdﬁ&ﬁ tEdttGkJE&ENL/IDA receptor

ot o PRSP RS 2 it oPAT O g (A HDCY i Sombination i

adlﬁhf%t'a%d 36 BafsyRfftdRs aﬁt)cﬁfeﬁ%ﬁl & @N%lﬁt@& C&E)dltlon being treated are
concentrations over 24 hrs and 10 days f

alledatied s pregiented; or Méemativaly sush thabpiogessian oﬁ t;her@N Sirelated condition is

re%%? :;Bshr b]( l%]ier%ﬁ}hesgr acgggelél sg?)% craxlfe%: lti?n thggl 5 r o od eglagatd for
extefdddagleade, ﬂ{ r&VidgNOcoNEent FRi06 Al bﬁﬁin@ﬂ&m@&ﬁfatfohrrﬁﬁo over a
24 hours and days for CR Formul ation 1. Memanti ne

desirgdgines/petiod tbat iphigy epgugitto(berthsrapguicallyrefectz® bigt how enough to

oY 805 LS g TP s

API concentrations over first 24 hours and 10 days for
CR Formul ation 2. Memantine is provided at 45 ng qd

NMBdpRecepfor Anagonists hr), whereas | amotrigine is

Pr oW LN %fﬁg

2D 1 sg’a grapﬁeQ Q‘ﬁ%é%?)é?%ug Qgsegf hE%\errlt])-lt%trh %H% %%d:%o itions of the
inviehtiem tpaﬂmulao]nycthmdertMtiammoﬁ-tnmd WwWhedused iis tlrea:tonﬂmnaamd ofkhe

Fornmulation . FIGURE 2E is a graph s,hovvlng%1 IA é
invgption, rbhe lefp nRoRteXiRpIdsed Hi? & ’é’&ﬁ?‘i‘sﬁtapé Agsintended to designate any

substance that has been approved by the United States Food and Drug Administration

("FDA") for administration to humans or, in keeping with established regulatory criteria and
practice, is susceptible to approval by the FDA or similar regulatory agency for any country
for administration to humans or animals.

The NMDA receptor antagonist may be an amino-adamantane compound including,
for example, memantine (1-amino-3,5-dimethyladamantane), rimantadine (1-(1 -
aminoethyl)adamantane), amantadine (1-amino-adamantane), as well as pharmaceutically
acceptable salts thereof. Memantine is described, for example, in U.S. Patents 3,391,142,
5,891,885, 5,919,826, and 6,187,338. Amantadine is described, for example, in U.S.P.N.
3,152,180, 5,891,885, 5,919,826, and 6,187,338. Additional aminoadamantane compounds
are described, for example, in U.S. Patent 4,346,112, 5,061,703, 5,334,618, 6,444,702,
6,620,845, and 6,662,845. All of these patents are hereby incorporated by reference.

8
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for IR Adm nistration and CR Fornmul ation 2. FlI GURE 3A
is a table summari zi ng the pharnacoki netic properties

- Wotoogabmpenti n and nermantine as IR and CR PCT/US2005/004819

fornul ati ons. Fl GURES 3B- 3G are graphs show ng the PK
profiles and Cratios of nmemantine and gabapentin as IR

d f t . TAI.LE SCRI PT -
W ERR e RA SR p g s P i e st R £y peample,
ketaRiRY Sliplod Sifériprodil, e8otitging) nepirRd:@RE,| rBfaédNTde Shmbathine, riluzole,

conditions 1ncluding, for_ exanple, epilepsy, headache, )
aptiganek phencycliding.dhpétipa, aslfored felbpmets, spgrmine, spermidine, levemopamil,

, 1 h i -
et PR E) SRR o R AR ALGE R, dextrorphan (¢4
3-ydrdxydNirhethylinivgphidas), apharhsiceticallp acoebtablessaltios estor INMaBf, or a

receptor antagoni st and a _second conponent that is an
mejghofic ppcueser Prany fghg fregoingrhi s conbi nation is

adm i [ M

CNS- mﬁﬁgﬁgﬁg é on g?’tr o) nE %’fg?ﬂr%&’??@é%@gﬁg rS g&%‘ﬂ t\(lai%/ ?ég%%asg& %tra dC/dT that
is gigrafienitiydedumed avercamiatmedibty relsasel{sd tedled fRpdosags farm, ofith an

asstgfr:]it% ei%yellp t e'gmggg%g%igﬁé}g{aggﬁﬁg o %Efp%%%gl{%formglated to provide
a shitf MUEARLESY APho@X! RIIRAS, 'BHARES @ holeh BBYrsPEOH 1lisP U hdur. The

concentration and optimal conéentrafion rati o over a
assdeigtededdudtion ipd€idddmanbe by e fitghofapproximatelyn®05, 0.10, 0.25, 0.5 or at

teat & Beadih, e SUIER skt PhineSRtuRey BepiodidB Suh that it s released
at Btd REEILEL TPPOEAVC] %,, bh&pprohRedly 2 UMAs Rﬁ%ﬁﬁfo%ﬁnately 2 hours to at

Ant agoni Sts_An NVD receptor antagoni st can be used in
leasthehonrs Afiershe Artperpiten aptrgopist ishatrodneedittoa subject. The

bk it oot R B R i BB e et renging

betwedl 1iand B01meg/ady, bendelnse/dng ord 0iafll 206 d4yg alRaiadiiRlif an amount
any substance that has been approved by the United

ranging kefweRsndh wwrmg’dm@w@&maﬁax;w b0 ynd 300 mg/day;

e 0 : . 1
oS AR IR ety L2 KSR A0, 10
806 unddayt ob2@)-5@0 mgfiagy dedintrit Hesek BAll oypicillyi Hedower than those

regul atory. ency for any country for adm nistration
det?’é'mﬁ‘ﬁaﬁ‘?fsadlf}ﬁgani mal s. TheNVDA receptor antagoni st may

be 1 Qs - ' r

O R AR e AROIST fRs LB] rme nd 11 of

memanting,adiantadfr; 6dd rimantadimet hyl ) adamant ane), amant adi ne
(1-am no- adanmant ane), as well as pharmaceutically




10

15

20

25

acceptable salts thereof. Memantine is described, for
exanple, in U S Patents 3,391, 142, 5, 891, 885,

WG 20507826, and 6, 187, 338. Amant adi ne i s descrP@BUS2008004819
exanmple, in U S P.N 3,152,180, 5,891,885, 5,919, 826,
and 6,187, 338. Additional am noadamant ane conpounds

Ta@!’e(e)l6 1 ¥ %ﬁz?qi;%&i%r% igé élg:& Yy illl%élu fS tﬁ@@%& a’n%ago’msts

Cdmpond, 845HuMdOT| Tnheme| paNemsls af e hmmbwmncou por at ed
by referepggy Lrt};pgr NVDAkecept or angggoni st$ t hat
may be errpl [9%/ i ncl ude, for expnple, ketam ng,
el i prodill nprodil} dizocilplne, neranexang

Mgmepiae e i de 60§ arjot 13i gi [é;20 Pgfanz o] R0 spkiganel
phenc_ycl i di ne, |f1 upi rtstarieg at fed fomwirqd Hailibgivrat ¢,

AHGIAY 118, SPET 1T Ui3ne, 1oeyda Hallucg@%ﬁr OITETTTOr phan
_ gn.l.\ 2 h\/r*lr gvu I\L rmt } ZOOV;} ARa | t s et :‘bol | te,
Rifgantafline) IV 3° ((4) -h 3 OXY* e jﬁﬁ’ IIDI‘DhI nan), a

phar maceutl cally accept abl e salt or ester thereof or
ol of any of the foregoing. The
A“ﬂl\ﬁ!E Hg el?ﬂ"c#(mgom st may be provided so that it is
rel gagsdle ﬁﬁtp@pﬂ’e@‘ti@ﬁg&ﬁt@inc’hﬁiesfo@ RiAhFRNAgNts tRAUAR @n%&ihm
an i medi ate rel'ease (so cal 'l ed I R) dosage form wit

chamelasmodilateddA Bl regeritorss draedueg calciim cpitentsrat € guiresth. Exemplary

antk RERHE B8 Bt QA AT B hifRes s ting! CA T frsgribed. for
exeﬁﬁpl@tlnls%ﬁééhtér &%‘I‘rNe{ﬁr(‘)fog%sﬁp%@lgg f%dr%c@ABR l’eﬁlp@aﬁyegfﬁmbltors

be by a factor of approxi mat el
(e.9), B-Aiamae duvasihe By&ochloride) diipteicotic actltt,erﬂmhydmeh]bnde SKF 89976A

hy QRO (PPN 51 1 B, end Lo s ot s Flprae Gpbibiors (c.2..
carbfifigzdpMe, BRRERPRE ?h)én Fiol0 AP z&:Rsadhidb)e @ﬂlelge)&ggﬂa?y AEDs are

after thé NVDA receptor antagonist is introduc Inhto
cloaazephing ethosukimidehethotwos di@lbmaatepgabppmtm bmotmgingdevetiracetam,
f or mul at provi de mant,i ne an apount .r.angi.n
torgeAnte et B oS, RGO DGR Rpe BBl Bridepe.
tol 1&61&/0 niaﬁﬁ'&l afd Relpkdmids. amount rangi ng between 25 and
/p 25 and 300 nmg/ day, ~or 100 and 300

a
dexnogeseqf)r;xxp prbazepine iatheeasbinatiariypicallpeange éﬁt\wes @b@lt 400 mg/day

oalaggGO(%mépcg?ro?g/ tg\%én a@&ﬂ 168& )a}%? 2%9({%%% in gﬁuléoaﬁa $2feen about

10 bﬁ@s@nﬂ 80 endrkgyasly tuolsetﬁéceﬂ I$ancrraﬂa»hezslnfghcgmaye)fen@bcanyound in
t he phar macoki netjc properties (e.g., Tmax and T|/2)

mb%remeﬁaw% gonigaraide ap theccombinption raaedgtweenppnd 400 mg/day and
an 150 nﬁg{ c[h?ttdna% 08 rﬁqg/a-z%?ﬁn' Y IR GethBln Hhubs bLiE aMﬂ?’%rmg/kg/day

or between 4 and about 6 mg/kg/day in children. Doses of gabapentin in the combination
range between about 600 and about 3200 mg/day and between about 1800 and about 2800
mg/day in adults and between about 20 and about 60 mg/kg/day or between about 30 and
about 50 mg/kg/day in children. Doses of vigabatrin in the combination typically range
between 750 mg/day to about 3000 mg/day or between about 1000 mg and 2000 mg in adults
and between about 50 mg/kg/day to about 150 mg/kg/day and 75 mg/kg/day and 100
mg/kg/day in children.

Doses of the NMDA receptor antagonist or AED may also be determined using the

physician desk reference.
10
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and liabdditiorb® thrg Shapifikagombrinatinns disetnsedbsres, ofmbinations made of a first

N o e P UE b sk DS st 1By oro
tes@-@&ﬁﬂiﬂa@d}ﬁofm%cf&l Nmm@%&%oﬁ[k@ amESNEG ISR I-Peptic agents to
kg/ day to about 150 and 75 ng/ kg/ day and

g/
less_@ahngmgwmwfuepﬂmm @r@nrre(%@m ingfionsfage thnmnr\éhlelpaécvwer

ant a det e ned us

ey B el oo e A G Flo PG Eonts Aok Mi-epileptic agent
is SreseRt fetivens ti saaleam@simb 6f e NMDA R e b ANseonasd andbr anti-epileptic
first NDAr angﬂgonlst and an anti-epileptic agent

ma
agey reqydned itg pletginghe same pthepileptia ffeetiwhegreagh agent is tested >s/eparate1y
The amounts and ratios of the NMDA receptor antagonist and the AED are

conveniently varied to maximize the therapeutic benefit and minimize the toxic or safety
concerns. The NMDA receptor antagonist may range between 20% and 200% of its normal
effective dose and the AED may range between 20% to 200% of its normal effective dose.
The precise ratio may vary according to the condition being treated. In one example, the
amount of memantine ranges between 2.5 and 40 mg per day and the amount of topiramate
ranges between 25 and 200 mg/day.

In addition to the specific combinations disclosed herein, combinations made of an

NMDA receptor antagonist such as an aminoadamantane compound and an AED may be
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st conbi nation of a selected NVDAr antagoni st and one

or nore anti-epileptic agents to ssen the synptons of
wepiosepsys Preferred combi nati ons are those i nP@USI005004819

| oner erapeutically effective anobunt of the NVDA

receptor antagoni st and/or anti- epi | eptic agent
1dé?1'i1?§8 p% thﬁh e a%lﬁt'? o'f%gesg?gflglpl ] epl lg%tefl lgl?e sgn}ptoms of seizure-
related ur pad-rtalratedb:bﬁdlmlohhesee Exemplet il-aapi2).epti ¢ effect when

each agent .| s tested separately. The armunis and

r at F952 SpeciifRel TRIES R PRSI PT etherapprarsiateirglth peofagsivngl will

t
IR KL dok T hEF phl | ABSBRRA DB Lo
pathebegptabstaierahd gtirer paranmyers. ahg@nivatasese it n2)Pbeamde a6 toatse dosages

it ormal ffectjve dose and . the AED may range between
outsisy,of hogpgEest ?4 @ phormateuesl paekaginedgsdt toferahp sphise Those cases

will Bka eH@MtU ﬁ{e)i)ré’ééﬁ‘ib{r% ﬁﬂrsfcﬁantd?%fe?iﬂgﬁéﬂ.on bei ng

trea I'n one exa nount of nemanti ne ranges
bet \]Smmme'z elfbadithent, t}g qomblmnaaﬁthe fveveatiom achiexfe therapeut1c levels

g i P e e G D P gyt e release
foraRIRioAs! FRMSeriRAES a9k rénl1t\Pind &I8PInGhe B as 8Biafi peitPlasma level
as an am noadamant ane conpound and an AED nay

andthewtantiplle gxtggqudmlpdg)f time ahhe tihelyfxpejitlcally eﬁ‘cctlve plasma level, the

|nat|ont th t,ons of ate
o2 pefincd o e B3GR o YRS bt oy BeS i o ygreby
im &ﬂ%aﬁbﬁ%oﬁi}ﬂgﬂc@aﬁwe&h@@ or other appropriate
ealth professional, will typically determ ne the best

dos dgeomdinsly the canbigationeefithe iventien #tpwsohh NV BAxrecenyer antagonist
and\ﬁieg@éD &8t Q&Pﬂ%atéi%g iPh @5ﬁbﬁgﬁor9{hg?fm5&8\rzd&@ﬁ&{c§r an%l rAvo

one cases € necessar osages-ou

undlefsuhlﬁie sfdare@iéets of ddthctirgs. rﬂ”‘tﬁremplet sldabffétﬂﬁhagldﬁ@ psych051s and
[ nser 0 treat subj ect.. Those cases W e
co tﬁ aSSPﬁ@teg h nQf MBI 1rseRipT fEpgoaysts may be

t t
lesgé?xﬁlﬁ gggevteﬂgggip gmaqhgnﬁ% %L@ﬁm 1&% drﬁegﬁtrrn&ized Lok el hat shift the

Tmbatto lorntgat timgs, shatebyefetlacing thend(t/dErof thesdrag.l Redmsng:th'etdé‘.ddT of the
s. Further nor

o PRIt Bty DYoo Yot G SRR R gt reduces
thel CME/CaRen bR lﬁe{zﬁmgg #nlbYe @ﬁ%ﬁﬁﬁﬁﬂoﬁﬁ 'b!f aﬂlg% thd ﬁfBJ &t | being treated

the therapeutically effective plasma | evel, the dosage
OV¢rraegme_m1ae,rm|da>f tiee andcteduing advefssreventanpiloeiatedrwiéh dosing. Similarly,

s1d8 Nﬁ[%eecf g%g%l%?ﬁ Iutga gfsggbs mdy ¥ oevrleggcea?rtl seevretnty and frequency

through controlled release methods as well.

In certain embodiments, the combinations provide additive effects. Additivity is
achieved by combining the active agents without requiring controlled release technologies. In
other embodiments, particularly when the pharmacokinetic profiles of the combined active
pharmaceutical ingredients are dissimilar, controlled release formulations optimize the
pharmacokinetics of the active pharmaceutical agents to reduce the variability of the Cratio
over time. Reduction of Cratio variability over a defined time period enables a concerted
effect for the agents over that time, maximizing the effectiveness of the combination. The

Cratio variability (“Cratio.var”) is defined as the standard deviation of a series of Cratios
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Accordingly, the conbination of the invention allows

t he NVDA receptor antagoni st and the AED to be
wa@divsorerered in a conmbination that inproves ePET/T8IY5/004819

and avoi ds undesirabl e side effects of both drugs. For

exanpl e, side effects i ncl udi ng psychosis and

oGF SR et Bl RSO Bed lpBeb P BBl A5 oy 10w
AsSBRY®H it YIGURES Q@GQE RAY id TEIIE G Nihe M@ atis for @he controlled release
control | ed-rel ease nethods that shift the Tmax to

formytegion is mmgonsmqneﬂsanrfeldﬁh@ IR @dmtiistgatioapidhe sane ding gombination

ovdF Y S icaduf S ol oy DO Rinl LRAART IR 1 saspay state
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ey With dosing. Simlarly, side effects

5 asgg%%g@%@gﬁ%?ﬂﬁghe use of AEDs may be reduced in
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net hods as well. In certain _enbodinments,
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i ngr edi ent $ 1R e dissim|&R control | ¢Krel ease CR
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‘atio varilability ("Cratio.var") is|defined as the

Cmtianda(d) dev0%d i on of a|28% es of CraBé¥st aken ovel6%

ml ven pnrl od of tinme divided h\/ the hean of those
Cratlos mul tiplied by 100% As shown in FI GURES 2A- 2E

the Cratio for the controll ed rel ease
M@%?%Pg}ﬂmsaagmﬁore consi stent than for the IR

adniThé soémbination of the iveveatiom oy bg adnmﬂlsﬁamﬂlm eitharerloedal wr systemic

SI ni fi cgnt tlrre udi rtl fter
0% 1L 8 FERGLHR S %f‘{ regqaé%gq;L a p ‘T’r§eqy§n 3ene the NMDA
rec@;)’tof"all st Gha WD, \(fi“bofhoa[ ehfdén fo%{lﬁfédrts @Jﬁﬁﬁ&‘e cci]ntrolled

formul ati on of the resen I nveéntion relative to
exteikleddelieaseds descabed H‘dnem)j aFer éxagipls) e phammacb @GidRES AP satieh that

ProylsR o R R R A o P ALy P eBlat PO at AER. Pkt ey be

pref:&r@l by combining the desired agent or agents with one or more additional ingredients

that, when administered to a subject, causes the respective agent or agents to be released at a
targeted rate for a specified period of time. These agents may be delivered preferably in an
oral, transdermal or intranasal form.

The two components are preferably administered in a manner that provides the
desired effect from the first and second components in the combination. Optionally, the first
and second agents are admixed into a single formulation before they are introduced into a

subject. The combination may be conveniently sub-divided in unit doses containing
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Adm ni stration and Control |l ed Rel ease (CR) Fornul ation
Modes of Adm nistration The conbi nation of the

- WO posntry7eh may be adm nistered in either a | oceCT/082005/004819

system ¢ manner or in a depot or sustained rel ease
fashion. In a preferred enbodi nent, the NVDA receptor

=p bR it oF s e SoPlol B Pube i BR, AThe. for

exdifple] Hdapsiielor @3LAETRISELS o itRAA bEas apbropihte ©aMPESHL SuBh compositions in
t hat provides controlled rel ease of the NVDA receptor .
pagkaga fual dthe quartitgpbthegictipg ingradignthim the upt despgg forms may be varied

or ETRLTRAG G FERIAIAY RO S naU5fonblifl B38-07 107
subjAdteinativalys e NV A esppot antegagstahd tlie ABPrifshd conilgination may
rel eased a,iaig targeted rate for a sgecifi edbtﬁeri od, of

not hewixedwdibaligfdhtsarrarasucebinte e sibisele fldradhg term gpmbination”
emg{) assds eARARHOR Eregﬁ fjmdﬁ%c %r@naaEBﬁis{ 4 the AED are provided

onents are prefer adnmi ni steredin a nmanner
in $cpatatgfoomuthtions el ate aimadsterefl sequehtialhy.t Fer éxangile,aheNMDA

second conponents.in the, combi nation. tjonally, the. .
rocB oL P A0 SABAEF AGCHUEY b SUBMASHEN 1 HESUEIoE: atrately within 2 days,
1 d%qg,r T8hGRirs, P RREObRe hiNEYa BAIE hbi wlﬁﬁﬁ&@s,'oﬂé&s af gééﬁlo@&tr: Each

e conbination nay be conveniently sub-divided in
agentimaydwgwevided irainnitipe pinglspapsities eptableistthaisrepddministered separately

i rsi. and,second .agents,~khe unit dosage form be,
to s RS i D Al RO pd o AT affeparated
froale-RA KRR ih & pBariHdB@IcaPéorfptishti cnONBR Mok LY Srd AotRAKKR AL after the
form The quantity of the active ingredients in the

phymacewisshempasitinn has peereinitadiced ivto thelpubiestd The ouxige mepy occur just
10 the . L C L ing. tr ed.. ..
o PR e AT b8y S LERKREIAGy B binsion
theAlgbjedf. t he conbi nation may not be mi xed until after
they are introduced into the subject. Thus, the term

" combasiied-dhe NOHE Orperpbaraniagapist archihg AR may R edmimered to the
Suléjgﬁ%ﬁ)ﬁé%c' RO AR other %i'ﬂﬁi?# fe ﬁl%[aaﬁ{igs, Q{ggﬁglgge, gmlgﬂ:al, or other

eparate formulations and are adm nrs
intsrvemiéntal frbdtinenfegingenaniere tHeeohififatioadagitides a non-drug treatment, the

ant agoni st and t he AED be adm njstered to the _ .
NOR-({HeE TR AR Wﬁﬁﬁﬁ&?ﬁ/ Fyguyable 1mesp, log ah bFieficis offect from
the QY Sion VP Ehe \ibinionan thosther tﬁéraﬁétgiébfjrﬁédalﬁ'éls %s_eailﬁiee%d. For

each other. Each agent nmay be provi In multip
exanplgl i apprpuhtescasss, thetblenefscialleffectis stib doliiaveslt whendhe non-drug

e GRab ey Pt irc e Rt Gk diefpeubi bhonts, perhaps

by days or even weeks.

Formulations for Specific Routes of Administration

Combinations can be provided as pharmaceutical compositions that are optimized for
particular types of delivery. For example, pharmaceutical compositions for oral delivery are
formulated using pharmaceutically acceptable carriers that are well known in the art. The
carriers enable the agents in the combination to be formulated, for example, as a tablet, pill,
capsule, solution, suspension, sustained release formulation; powder, liquid or gel for oral

ingestion by the subject.
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fromeach other in a pharmaceutical conposition such
that they are not m xed until after the pharnaceuti cal
W@ 0wp0%4773 on has been introduced into the subjeCt/USHN&004819
m Xi ng may occur just prior to adm nistration to the
subject or well in advance of adm nistering the
conmj atlon t e subj ect desi.r ed
rece’}} a"’é(ﬁkyaﬂft?rﬁ"é‘tp"é ng ﬂ%thiéﬁsﬁ%’x}n%eéﬁ‘%rﬁ”r%“t @“8815%3‘1
trah§RrRAIY Gata ﬂ\ﬁn‘tfé‘i o9 §ﬂraa&g1@sn lﬂmadangaﬂi@% déREBAPRUUS Patents Nos.
nodalities, e. drug i cal, or other

5, 1501%88v@nd3, 6%@“4 Qﬁle&OrPéhdtW /‘Pﬁéﬁé Rmmdeng ﬂil@ dl’ugS of the Comblnaﬁon
in ﬁ’g;[gﬂ? Sgp'iﬁ&éegt r%g%l?l%ﬁlg@y 61% 12%%: al;e@l% %}tsgﬁv? 5%?tévely high skin

flukesre so | ong as a benefi ci aI ef f ect f romthe co-action
of the conbination and the other therapeutic
nod Ahprmassutical sempesitens qoptaining the NVID A, regsplos patpganist and/or
t
sefefi SRend B MOSAREIH 8} 486 be Utitfed in AIEUPbrAY Blparation from o
pr@dlltﬁzféﬂ@hd&latai mebuliferiohn &otrhed@qml\tdeﬁ irfhg et Su1t:{1ﬂé prypslldaifs that can be

TAER TR S A T —
didhAbIERS rb%bn&m&fd AB=idt. h’?ﬁe 365‘?1%9 9%1{6 B d&€nliféd by providing a

particular types of delivery. For ex
vapedo deloen b iregilated amposittaf cblnesccfnnpoundalh tmerlaisa/eff ypassarized aerosol.

formul at ed. usi.n armaceutl c table carriers
{ oS iais kpabalation qrpsutgtontpdas Sntos 4 spmensions in
phhfAcBGRANS abéprB?e ‘é&ﬁ@}uﬁ 8F biAnicQoRRnis 06 M 388 thefRF, and powders.

exanple, as a'tab iI'l, “capsul e, sol ution,
The ligpeimgisohd cgmpoatwmdnasetcm@e smmhhmplmnmmutmﬂm agceptable excipients

u ral_ingestion . t he .
os Stttk 8oV PEstreabln B Somp I A0 adbbintitEred by o autmppsel or
resp¥RB todfe fRYodaBorEteiis &ﬂmd Cohipasitens B prifeydtdy sterile
unber of strategi i ncluding those described in US
phmaéﬁwtscaﬂmcceptab&s@mts 1yay Bgngopdized;bpese @Uoerhgaspe Nebulized
/ e t .
sof PR b P ol ORI BRRY RS dvice ey
betatiaded age fdce dmkﬁteh’ebxahtemit&nhp@iu&l@réssﬁlltqel.bteahlng machine. Solution,
Phar.maceuti cal conpositions nt ai ni ng t he NVDA
SUSDEBEPR BF P eagempg?lﬁa%mey %é@@%ﬁ%@?ﬁre@rabémraﬂy or nasally, from
deGiREh A Q0 t?i@lfoﬂtﬁého%n%' %@bﬁ&e'rﬁhﬁ@ aerosol spray
preparation froma pressuri ack, a nebulizer or
f r otim sormle ympodidents, fd‘r&kample&]nietcahipesmom peyl terdelivérhd intranasally to

thecg%rlk%grm plate rather than by inhalation to enable transfer of the active agents through

the olfactory passages into the CNS and reducing the systemic administration. Devices
commonly used for this route of administration are included in US patent 6,715,485.
Compositions delivered via this route may enable increased CNS dosing or reduced total
body burden reducing systemic toxicity risks associated with certain drugs.

Additional formulations suitable for other modes of administration include rectal
capsules or suppositories. For suppositories, 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%.
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used in a nebulizer include, for exanple,

di chl orodi fl uor o- net hane, trichl orofl uoronet hane,
waole@bslom7es et r af | uor oet hane and car bon di oxi de. PAHES2005/004819

dosage can be determ ned by providing a valve to

deliver a regulated amount of the conpound in the case

res zed aerqsol 0 s for inhal ati gn .
or THEGPRPLAlGH MR OPHaRE PR O REted A SIS ahroteass it provides

forrz!aﬁﬁﬂiﬁﬁﬁ WgCRlth MeROGSPE. gbk@r deﬁ%i?%l?to 90 dayy %O'dﬁys 90 days, 180
solvents, or mxtureS thereof, and powders. The liquid

days; osonie xeac ohgresiamipbaibe rvagsel:@mttm provided i kiocompatible matenal such

o= BB ET B £ by Wi SO G B En & isah ot wyeh chronic
cordiBorR fir ,assu@ﬁlg mgﬁﬁued PatiéR eBpHAeY addfet enf@kingahebtability of the

gstem c effect. Conpositions in preferably sterile
cophimetieseut i cal | y acceptabl e sol vents may be nebul i zed

Foflis b Db APRE BB RN P, OB 679728
6,7680607; 5639, zaevarﬁ% ,688/08% attached to a face mask, t ent

or int er m ttent positive pressure breathi ng} machi
Sol Uit desired, dhesepapransatsgpay gwf@mdé@ ibdkitt Thakiteay aé‘éltlonally include

insg'qgﬁdﬂs%ﬁsg% tgg ['klﬁt/g{l < ¥ € 131?/ enfy, tﬂ%alﬁ?lln@ﬁdeg R ar more

evi ces atron in an appropriate
coﬂtaimalerthe Ni\/ﬁbﬁﬁ'e@lpihﬁdint@nhst alfdo sepaxaeip) i@, onk fo@ more containers, the

b [ |1 h
Vbt AR K PP P NP (5 NAVRM tsceptor
anttclg&ﬁ&faﬁﬂ e AEB%RQ&H iy Sn@gleﬁﬁ)% Joﬁfa%ég{: Tllﬂaekl@ 1531%39 b ¥herapeutically

passages into t ucing the systemc
effafnimeldosdz ofn agent foe wicatisg sirmmoot painseskedl oonditidss. r out e

g‘mﬂ@tratl on are | ne &H‘?%%??Tohﬁﬁéggé%@ﬁghgé?w‘l}e -

coﬁ&&feﬁ%&éhd@&@l@&% 'f&gn OIn & 1, it 18hst 30%k obe, 99% 96%, 97%, 98%,
reduci ng system c t oxicit r| sks associated w't

99%@ ot exien 10l exepss ofRfYotoif GrealN MLbA nesentor @mgg@uﬁtlaproendedrm an extended

es o dm ni stratio I ect
reigse BhsRdi  SE e ap ORI befie sERL teleR &t DA Rceptor
antaphf&op iR AEDvet & dssifeditirhé) Qﬁay& con®éni€BNdt€mined for a given time
pol yal kyl ene gI cols or trl% yceri des; such

by §als\el@§ng thei (esx frmyan e & dgsired medﬁmgﬁ teraghig¥e & gheaiagntggr chronic

Ste&w;%tr%tg era (fh%rﬁ@@g}tpfﬁe conb ﬁgl%far%% i 1‘%%1% 3 Syubi)egt (e.g-2

mahonhatisheld sch ﬁlﬁﬁalf)ﬂhbW]DA fecaptweasegonidn aas @Oﬂmxdelmeﬁ@ of
cont i néjous I on -termdelivery for deljvery

APRIGXIERIRIE ¢ 26b5 Rl agmoawgely i8 éy%d%pgurs &9 ablsastpe 89, 12, 18,21,

24 @Bﬁrs ?51%(%1 sﬁéhead‘fﬁﬁfsﬁ]atlsﬁ n%f%sﬂ:l{do ﬂie%ﬁéaée'bl_ NMDA A receptor
ocorrpatl tertal such as trtanirum Long

antdgcbmsfcemzyy lﬁecmnm;ihasm ros nad Eplmaict(e.gl birhhsic) sMbrdoven; the AED may be

formu? ztissanV\éxttehnd(e:crl] E'eaease composition, having a Cpax /C mean 0f approximately 2.5, 2,

1.5, or 1.0, approximately 1, 1.5, 2 hours to at least 6, 8, 9, 12, 18, 21, 24 hours following

administration to a subject. One of ordinary skill in the art can prepare combinations with a
desired release profile using the NMDA receptor antagonists and the AED and formulation
methods known in the art or described below.

As shown in Tables 1 and 2, the pharmacokinetic properties of both of the drug

classes vary from about 3 hours to more than 60 hours. Thus, one aspect of this invention is
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conditions, for assuring inproved patient conpliance,
and for enhancing the stability of the conbinations.

~Weorosoreri ons for continuous | ong-term del i ver PCHIUB2005/004819

provided in, e.g., US P.Ns. 6,797,283; 6,764, 697,
6, 635, 268, and 6,648,083. If desired, the conponents

ovi ded .i kit. The kit ca [.Lional |
to ﬁ Cc1t atg%d%ﬁent\é{r}‘l Pf)}c?)sn 0 achieve gFaraf ?cwgf:a}%{]%o%g%{t}aﬁ%rﬂgroﬁles over an
extedddien®t (Frefdritdy Kiokn 8 BSD4HeEs) the@B§ n@intAMiRs both components in a
cont ai ners the NVDA receptor antagonjst and,

consians Fagtoeang copeenyption for paptignat Gieraners Benefifisfonbpsh achte and chronic

adlﬁrﬂwc’d' ments, the kit provides a conbination with
he receptor antagoni st and the AED m xed in one

Preferr¢thCeationat ealney e lebk éhai absut TN, d70%8 S0tk 38%e 20Vs; a0%y Preferred
effective dos ent r treating seiz
Craiig.var valugs @@Yg)s :i‘?ﬁ‘ ?haar?%oufr}{é?m 3—%@3%# Saéitoaéerﬁ Qfthose for IR
R’ [
ad%{gﬁstﬁr%?lgfl g? ﬂgg%{ﬁg ng&g@ Ir§h Base orlﬁ‘gfeg%qtgndge@% gr%Ft 4,’ 6é1t8 » 12 hours
aftérmlnﬁniﬁﬁ%orQO% 95% 96% 97% 98% 99% or even in

exc f .99% of . t.he rece t or
o B ation Ak delintt sb coo Bt Beamede R Ao ey ng p achieve a

moRbRhid &cerdt fom ak BQuEXHBND aesit&] RSSHC Ptid o8 dﬁﬂ@'%mh widely varying

receptor antagoni st or the AED over a desired tineg,
absomgytidnerates and/ni dntﬂn;atldlehdf-ﬂmvasa dCéropositigriswf this kype abg methods of
calculatln or ,a desired.time r.ange to
e g Ay S e ROt e G Ut e 4P EnGER L pherous ways

exiSOfRE BcHiéahs e dREiedd leRasel ProfilesUPdestilifedasddwii stration
to a subject (e.g., a mamul such as a human), the

NVDRuitehie predhoda ferayepariog chabinationsin Wit dre fst component, second

coxﬁﬁ@‘[e%}; og%é&lls tnﬁoo%?nt% ;r.zrggldgé 111188 r%%ﬁr gasne%ﬁn%lﬁt‘l‘ ?]%s lHuélude those
desceibéditd US. Prteht M6, 606908 by 11|1cfor1(5t&51ieﬂ &6 refefepice)e| Basfeference
of _the NVDA receptor ant agom st _may nonophasi ¢

desgtibes 'fbﬁ%i%’ioéle@ éelgase yltiplg )fon%?féﬁ\ﬂérwm?lhé rrA@mvlrﬁatyroé éndividually

cthé’d %?C&me d&i&%@%?ﬁgxta&ef L@agﬁgle%%ﬁﬁ ?f‘sgr,ﬁtle%?tlaﬁ‘ gi,“’t!hg Yormulation

(e. gp}ﬂlla)rltaitéd:@e irythé Stoindsh of thecamnirmal (@ee@tfoﬂ exasipled coldmnB, 1ihe 26 through
18, \ foll t

colupp; @?élour y Wfﬂamg AT Q?r{% légnﬁﬁ%ﬁmése

ind%ﬁ%ﬁl%ﬂ%h&ﬁ%r‘m&l%eﬁc gﬁﬁhﬂé& %ft?b@tﬁaﬁﬁs 91"09§ bdcfiotal m}”ﬁxbgﬂaﬁtlally
NVDA rece

ptor antagoni sts and the AED and formil ati on
homegdrods cémesventainingpartini¢s afra spasnglybehhbbeelcwc substance, the cores

being coated with a coating that is substantially resistant to gastric conditions but which is

erodable under the conditions prevailing in the small intestine.

The combination may alternatively be formulated using the methods disclosed in U.S.
Patent No. 4,769,027, for example. Accordingly, extended release formulations involve prills
of pharmaceutically acceptable material (e.g., sugar/starch, salts, and waxes) may be coated
with a water permeable polymeric matrix containing an NMDA receptor antagonist and next
overcoated with a water-permeable film containing dispersed within it a water soluble
particulate pore forming material.

One or both components of the combination may additionally be prepared as

described in U.S. Patent No. 4,897,268, involving a biocompatible, biodegradable
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As shown in Tables 1 and 2, the pharnmacokinetic

properties of both of the drug classes vary from about
w@200607E73 0 nore than 60 hours. Thus, one aspeRCT/U$2005/004819

this invention isto select suitable fornmulations to

achi eve nearly constant concentration profiles over an

.ext ended, peri od ref.erahl ynfrisam 8 to 24 hours
i aBly S RoAvAR, B SINBACIPer et Hayioe formulated as
cofmpbdifiod Bshtsiafiperblend oOfed-Dowigtsphgical PatiaRs dbiathed by individually
benefits for both acute and chronic adm ni stration. o
migjogpeappdating auangitionel memaineafos example; Hediffarsatieorpliongr excipients

g ARt B T AL ggon o
predbteiniird rites. ARuanhityoif slasepartioles indyl e @anth acdpolgmer excipient that

pharmaceutical i1ngredients over the first 4, 6, 8, 12
theroue activeripgredignt isrdeassd npieklymiteratminigrionpand thereby delivers the

i. . | i J
L L e
exdpient thdt ddliven af thatnmapfulated inggadistibegink dethe firar quantty's delivery

absor pti.on t.es and/or..elimination half-Ilives., .
begdpfautaclig s DHK QALY QfReraNan yoEH Be €nespstlated pifhp stilldifferent
exctﬂﬁfehﬁﬂhﬁh%stlﬂs i8R FPHRRRINE A QlE?V&‘%@ %e%%ﬁ C?!raléltity beings to

e I nvention. Nunerdus ways exi St or ac evi ng h
declizei Tt ratelo§ delivepy ufaylbeslteiad, fve ssampledbyhedrying tBulattdd/glycolide

met hod repari onbi nations i ich the first
Tt AOHAD LR A RS OHER oA e QUBFSRUHES gt gtay be used
B et PO ARES PR A Rcione and
copalymersdhereeld pplycarbpratess pelyhydmksbitertitsrand copolyasrs thersofy

T e

M cAMRRLRINEN, teRUmbinadtidn disy begstepaydid dbebddiany.s. Patent No.
disintegration of the fornul ation [ or

e.g., pill
3. 3PaRedgatyngs g panllayergd ﬁorafolkﬁéelaaﬁerénm%%@eﬁceﬂ gpsage form. The dosage
- . | Tl
o SR oot RHOUM LSRRl st cor
comthinintpesENMDIA védprl bytagamstaad ot the AEDaml@aebslullhatdﬁcg containing core
nits contains cross-sectiognally supstantia )

and, gl Bt 9%&51;@? LeReariRE purtatnby b canisgllsd tglgge barrier layer
thegé"ﬂéo r_@viaﬁ‘f%éf@ea_%% #Blled féﬁagﬁ?Q%e‘??bf‘agwﬁfé?E(ﬁgbl\é’!dﬁg from the

ting that Is substantia esistant to gastric
muttdaykired ovegedpartiolei ch i s erodabl e under the conditions

prevailing {n.the spall intestine. The gonbi nation._ma ..
bl ¢ OF SRS Bbgdiments e firsticBmpgeral gid fePond Chmgenent of the Combination
desd}iBEd R&BH dr8 pkdvRied within a single or separate pharmaceutical compositions.

“Pharmaceutically or Pharmacologically Acceptable” includes molecular entities and
compositions that do not produce an adverse, allergic or other untoward reaction when
administered to an animal, or a human, as appropriate. “Pharmaceutically Acceptable
Carrier” includes any and all solvents, dispersion media, coatings, antibacterial and antifungal
agents, isotonic and absorption delaying agents and the like. The use of such media and
agents for pharmaceutical active substances is well known in the art. Except insofar as any
conventional media or agent is incompatible with the active ingredient, its use in the

therapeutic compositions is contemplated. Supplementary active ingredients can also be
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Patent No. 4,769,027, for exanple. Accordingly,

extended rel ease fornmul ations involve prills of
web@siewenti cal |y acceptable material (e.g., PCT/US2005/004819

sugar/starch, salts, and waxes) nay be coated with a

wat er perrreabl e polymeric matrix containing an NVDA

J8ss onl st,. and. ed h .
e e B R P P R BTl 5, imgpuge acid
adivaibe Fsalfscdndhzl/lﬁc]@ aret fofibidBrivith PRt garfi © A dTHNehchBdk Efok 8kam thydrochloric
or both caonponents of the conbination may addi ti onal |

or prospherianads, £5 sedsuetie acifhat postic.myeliptaeic, magdqliend the like.
Sal&glr (Hn\éﬂ Q\gthath? ﬁ%]g @ gﬂllkﬂt ﬁueps%k?%%lcsg rb@%?kf&fhg 18&%31‘1'1? %ases such as,

IVEry sys receptor antago
formaxpmipe, tadioml pétaskias, Anmoninos chlcivm, oo fisréic hiyd@xaleb) #idduch organic

of free-fl owi.ng spherical cles optained b
bages @5 Wawfayuﬁ?,éﬁa@ﬂ%?waﬁ, wt#gneq BERsRIne;and thy like.

gs%% gfél%are{l\%h E)ﬁg alrltg%l & a}%lfagﬁ‘lg QQQ:IOX‘{I;EéI"[lOHS are known to
thdshef siﬁﬂ e theedreindighg) of]thﬂmrﬁsmntehscm.qurd h@elmraﬂctedlmiquem fatformulation
and a0 ak ound B h RO e Yeifoeata e of Plimnacy,

TvRatEHRE e, 'eEip‘f)ﬂ{co'ttSWHH&ﬁé"&erlﬁHisCHuYad%g;h%{ PA. Tablets, capsules,
adm ni stration, and thereby delivers thé aétive

plllSngw@hrargraﬁms dragées, gelal slpdes, othtmantsesdutdorgsappasityries, injections,
artlcle i s of uc t excipient that delivery
g s e PRI U L BEORS. o the 11 51
quamyiway &f ékahiples @Xteﬁ@éli RiatordEforiniRtioA chil bé repared using
quantity of ingr edi ent may be encapsul ated with

ad@tlpml ngfithgdskanwndn sheare nforrmnle; @ seitable ¢xtelatl§|d|rvleasy: form of the
eltg&%'cp@é é}gar%e %J?%alqg#%ﬁl%{ly rogoﬂﬁ H%gsog%onqg[r&lf@Q%t ct(%nposmon Suitable

e ral rvery

mahdit ﬁfrﬁ‘ﬁhg imeferiabsangllide, fénexumpl, mxésh(%g asamaﬂl@é Hexs obk dRraffin
ratio.in a goly(D L-1 acti de-co-gl ycall

wagngeexgsing, shslion wagy Fdly aﬁ’é’ls»ﬁ?ér atty plspholaly oé@ haedened pids erdfats (e.g.,
I

hmae+éaa& és@}:% B R Bl lgégkg pﬁﬁ{ G Smd gswﬁéaﬁl%ﬁﬁ MrdSiymers

(e. gohydraximnpljtle:sllulpsé pbwngdqy}bmﬂldbm élydmtypmpgl wethyscellulose, and

|
polyBiy e ehoD AEh A IE B A LAl ario e misosragalise
celAIERpSHIREd Qéﬁﬁédebﬁﬁrb{%ﬂrﬁp%‘l cElRlIe e‘éﬂ?l celtubode; RHR other carriers,

features a nultil ayered ntrol | ed fel ease
ambﬁlslcrmaa" ebleisauty aos ag&alhcgrmula’rd:se cab:uedag@wdels rarpeli¢tai Msblets may also

IO i e ——
haveaeibaly @FérRE0FHasiackeH Bt p M’fﬁeﬁt—@{) 63 bﬂ’letﬂ%?sh@& tHblet may be

containing core and at | eaSt one ayer of drug
COfﬁ@dDI\ﬂmcpgtedvercoat ed with a controlled rel ease barrier

aY Fhe coating composition typically contains an insoluble matrix polymer
(approximately 15-85% by weight of the coating composition) and a water soluble material
(e.g., approximately 15-85% by weight of the coating composition). Optionally an enteric
polymer (approximately 1 to 99% by weight of the coating composition) may be used or
included. Suitable water soluble materials include polymers such as polyethylene glycol,
hydroxypropyl cellulose, hydroxypropyl methy! cellulose, polyvinylpyrrolidone, polyvinyl

alcohol, and monomeric materials such as sugars (e.g., lactose, sucrose, fructose, mannitol
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therefore providing at | east two controlled rel easing

| ayers of a water soluble drug fromthe nultil ayered
weoasemparticle. In some enbodi ments, the firBCT/US2005/004819

conmponent and second conponent of the conbination

descri bed herein are provided within a single or

N T p—

(e.gnirhisacid) Iseawﬂua acklactic 86ddnd tearoRid)l aRbmiales R reof.
not. produce an adverse, aIIerglc or other untoward
Suflghle BRigHC RPEMeE IR RS ey piDdrmevasl ulase, agetaimenacinate,

t
AL L 0 R AL SR A S ot
phibalatd, nd@loar&eﬂa&dﬁmal]ﬂiateamﬂla@tmfnu aghpolggeitiassylates containing
sot.oni ¢ and absorption del aying agents and the |ike.

CaIBPH@’ L&¥RSf such media and agents for pharmaceuti cal

act { .

s O St i e EtThct BocoR o theprGfities of the coating
blend sueipasttht pleswirarsitidretemptiange dfitreentiie nbmpbmalt o8 miktore of

ic.co

CO@B%gﬂt gsﬁcrgﬁﬁ%ﬁ vept P?‘?r}g%? ﬁéﬂ)lg&?géhqs g(?aftjlgtg %gi%ggsmons Suitable plasticisers

YeRABEPLERINE J09 By Wt QFBR Tk iti
mals)Pﬁar maceutical ly Acye%g% abl e Sal tuggom Tuc élaalllg lgdude for example,

dieghyd phibelates gittate estets,wolysthydens glmqtglywdzlh a¢emyda‘(gd rlycerides,

w8 i, SRR R0, P08 BLOSRY posion

malyafidladd zCﬁlléfﬂTFH@ hm@untaﬁdhé HRer! rhdf}ebe Balth %pﬁx@kiﬂfﬁel\&" 99% by weight
the free carboxyl groups can also be derived f

based ongdhmtiotal pepight of therroating pempasitsanying, masobr @rmnsoluble material such as

s11196’ﬁ 81%§ia%”%m§fﬁ ; %ﬁ' gfaa‘gé%ﬁagécﬁgﬂlo %1?1{616f$ rs{arcﬁ% pxgvﬁgr)éh%gﬁulose, MCC, or
polhcmlll’epdityslsam ne, histidine, procaine and the like. The
pre gr ation of pharmaceutical, or pharmacol ogi cal
n‘% & 99198 SOmPRSIRAB YL ApRliadasst salwian or latex e oegenicisalvents or

aqﬂebQQ%ol%nt% %M?gﬁaﬁ)ﬁ # BRlofs ar@%??ﬁ@cL tﬁeewr?q WY be present in

ormul at1 on an ni Stra oun
ambﬁﬁﬂfmgt approxTimateSm E@Q@%d:ydw@ghtdiasabomﬂle%tal waight of dissolved

Bl A v B SEN b ATy Bl ketones,

or ANl BRreod! HUSRRes 46 hplicdl He'sbRRnt i? 'pﬂ%sgﬁtrlhsamounts dfrom
sol uti ons supp05|tor|es i hj ections, I nhal ants an

appaexioritdly 2&t9é%eboawpigbsb@féd suthe quantityl aftpobymseriyatesiyl infthe latex.

ed re ease oral formulation can be
Thﬁog%&?yﬁ’&pﬁ@‘géﬂaﬁw YoW&® et hods known in the art.
For TexaNRintacedtical béﬁpbﬁu&%&@@ﬁ@&ﬂ HeBdif a8 418 MeRide ta%ﬁmer such as
ei ther active pharnmaceuti cal ?redl ent “or both may be

a sl vert dippersiemmetliag mmgs,tan@hact@ endhetifungal agents, isotonic and
absorption delaying agents. The use of such media and agents for pharmaceutically active

substances is well known in the art. Pharmaceutically acceptable salts can also be used in the
composition, for example, mineral salts such as hydrochlorides, hydrobromides, phosphates,
or sulfates, as well as the salts of organic acids such as acetates, proprionates, malonates, or
benzoates. The composition may also contain liquids, such as water, saline, glycerol, and

ethanol, as well as substances such as wetting agents, emulsifying agents, or pH buffering
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matrix formng materials include, for exanple, waxes

(e.g., carnauba, bees wax, paraffin wax, ceresine,
wa@b@blozaw7svax, fatty acids, and fatty al cohol s)PCDUB®N5/004819

hardened oils or fats (e.g., hardened rapeseed oil

castor oil, beef tallow, palmoil, and soya bean oil),

d.pol . 0., hyd I |
oo LSREy b e U IR A MR 7 e gaprs. wo
91/a884 1@t FOINUI9E8B 191k dliso beAs@hs #UhrkiaR! & matrix
tabletting materials are mcrocrystalline cellulose,

powdddiipnglemnpthpdstor makineosoppoled telesse farmydations atpydescribed in, e.g.,

| ul gse, - rej and 4L, 8hS ets
U 88 o A SV P S0PS 203208 oD JPRhE S ey
incBflokAt&by TcFblegtes May al so be multi-1|ayered.
Miul ti-layered tablets are especially preferred_when

t hePeaperalien forfedivearin & traasdermal Raeh Gandher gesfosmed using methods also

o S, PR 5o APt £ 0 05 v
6,183)TP04,86 10800, vpd 4,284 444 0A! #itelsis arpartivaitdriynlsefuleinbodiment in this

pol yrmer (approxi mately 15-85% by wej ght of ghe coat i ng[
casg GBS o 3hspnptign greblems withapanyhEDsrab@rhesicap ge gnade to control the

. el @RPLHP ﬁh@%ﬁﬁlé’abg%c?ig% %@ed’i@ﬁtg BYerd 12 Bur CRAAR3 day, and 7 day period.

conposi y an enteric polyner
In ¢reppxampleyatlefold dhily &8%sdyf ANy A oéceptoe antagonistgs placed in a non-
N N T TRELE
pre%éﬂeﬂef@ééee@ﬁl & #6412 thyenexyor opyl cel | ul ose,

hydr oxypropyl methyl cellul ose, polyvinylpyrrolidone,
pol fvansgérmal prepatationsnel thisforme Wild comtaiarfrerh d Ystoct)%aactive

inggfes £ Spaposlions Sf e SRR hers ST g Pl iCous, non-
volatileQiquite amefetdhy, loltethemBe@dTitite mitifat(oR il hahb BBkinCpenetration

acid, succinic acjd, lactic acid, and tartaric acid

rateofiatleast L0 emoleiendegur. Atlepsisi% obtheaetive pateyinbyvil flux 2fh’rough the
N de,h I , t .
s Y5UESPIRERREENE o5 Bon LA ERaC BRI fmons s o

meRSiryybynsthnddedineitedpii thalagt(for exinble, BR@z ac4ll, df Bivest. Derm. 64:194-
ght hal ate, cellul ose acetate trinellitate, shellac,
19%€%5)and pol ynet hacryl ates cont ai ni ng car boxyl
gro T ' Lt : 1G1; .
aconr Sme b @RhAGE GERARE: Bl R O B GREH inranasally to
thedgaihrethgt thas by irhakitivh tm enabipeaatferrod tief active agaitsnthrough the olfactory
paslggwne%gxgtg&fﬁ {?‘[éIStm tru Y _q%g g ong:inatdp‘gt 5 'ﬁirgt_retlt&eﬂ. ﬁg%]\égsn E:omursnggly used for
thiPLRed bEREhREI%h RE iRARE ih TADRerd: 8, ABUSBY C¥pifHR1toRE delivered via
the coating conmposition and include, for exanple,
this route may enable increased CNS dosing or reduced total body burden reducing systemic

toxicity risks associated with certain drugs.

Preparation of a pharmaceutical composition for delivery in a subdermally
implantable device can be performed using methods known in the art, such as those described
in, e.g., US Patent Nos. 3,992,518; 5,660,848; and 5,756,115.

Indications Suitable for Treatment with the Combination
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di et hyl phthalate, citrate esters, polyethyl ene
gl ycol, glycerol, acetylated glycerides, acetyl ated

~ wWerasargest ers, di butyl sebacate, and castor oP¢CT/USZ005/004819

desired, the coating conposition may include a filler.
The amount of the filler may be 1% to approximtely

compti PSR i PRk R Ep s PO R e e, 3R Sy

seifiirel dgRdeHs, 6 Pair, chdhicyHinlicBidnitenedrapathic lpaml thély be treated using the
al um na, starch owder ed cel | ul ose, MCC,

copbinatipns and mpeh q&mbedrk@r%aEpﬂgotm?pémons mlwﬁywm@lex partial,
sm%ﬁg éhﬁ% ﬁlssxg it Eéc%ﬁda(}gr gkﬁér%ah%né&%ﬁﬁeé—- i\’/lﬁ g aggeélce grand

ous vents or res

ma‘ii[mhiceilbméﬂ;l fond) latodid, niyeyloni:, pe@miedl} arddinfieilespasthy. OAtlditional
%[;ti%)rom mat e by 25-99% by wei ght based on_the total
spesiiiqenilepsy simsiunesse Byrpidsmyseonigispdersy) Larpox-Gastaut, mesial

o 8 008 ST 0 O AR D

rethddeaticmlané mo gressme aswrlonicemlivpsyt Thé cambiapiors of thetialention are also

usq%g]t %Z ;ﬁgb ht g?%;gtlec%h(étt @ﬁqr&ﬁ%{f*t %é%moglfghggo Lgarégéﬂeg (e.g., migraine,
ten@iroﬁd&fﬂ Hﬁé’t&g}’ce}‘@otrﬁascﬁmedlggﬁé’é '?H(&Sf‘ﬁélﬁ@l]l dfsQéE@Qﬁi'C%' Afls, Splnal motor

described hérein may also include a carrier s
atrepllios Tay-Sdck'pasdofl dtseaheafanuhait spagi, pasaytlediac tlemer&ias aﬂn g.,

Al%&éth%rgsl.’] g.al a,g[%gltda,ﬁo%% 1%8 n dﬁggagg,efﬁélﬁgg%ggorglyden%mla vascular
de@&ﬁimsﬁhallp@@ysureqﬁafdéeprfamsm GRS M@I)V\ﬁédrodegemaﬁ% dif%ises (e.g.,

art. Pharmaceutically ‘acceptable salts can al so
faruidiabiAlzheintes” sclisreess iptipnmelated dissasavptesshetanansib, Fsaﬂdtrlsh's ataxia,

u h N h brom des osphat e
SR PR MR AL B RE o PG s pef tosoma
do@ﬁlaﬁﬁ gitériopathyWwigpsibesdicalSinfaek @@Amesmrsphfanﬁﬁa&ﬁ& atrophy,
he conposition may also contain lLiquids, such as

fmmaﬁbALSs@pswéar dgﬁ%évm Chayieet Mariadopth discages, peygefibromatosis, von-

e

syrdiesine), beokdsife.bl, throrhladtic, éinbolﬁ; A3 Mbaembye, QSMB)?H@ic WO
91/ 14445, or_ EP 524 968 Bl al so be used as
venogppstEftiveagpd Yenow WP@S@Edl?%%erﬁé%gﬂB De g¥stemins, @emgn essential

f
trefnglr g%t%lﬁl\\lrgsé&%f&iaaﬁdréwg d%sl&%egi%s gféil% *?Sgre‘ctgi @fﬂéc’)mg)ﬁ aéxm syndromes,

dis6rdetsiqfin® sympathesic nnhs'mnh spstemi{ege Shy |Dragarp6ﬁm1muhtd39erebellar
de%i{erghggéﬁnggﬁlggﬁ ¢ at 1035{’1?91%1:%%}3 2 tcral?sre]l g(ilae rcggllplex regional

pain syndrome types I and II, diabetic neuropathy, and alcoholic neuropathy), Cranial nerve

disorders (e.g., Trigeminal neuropathy, trigeminal neuralgia, Menier's syndrome,
glossopharangela neuralgia, dysphagia, dysphonia, and cranial nerve palsies), myelopethies,
traumatic brain and spinal cord injury, radiation brian injury, Multiple sclerosis, Post-
menengitis syndrome, prion diseases, myelities, radiculitis, neuropathies (e.g., Guillian-Barre,
diabetes associated with dysproteinemias, transthyretin-induced neuropathies, neuropathy
associated with HIV, neuropathy associated with Lyme disease, neuropathy associated with
herpes zoster, carpal tunnel syndrome, tarsal tunnel syndrome, amyloid-induced

neuropathies, leprous neuropathy, Bell's palsy, compression neuropathies, sarcoidosis-
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known in the art, including those described generally
in, e.g., US Patent Nos. 5,186,938 and 6, 183, 770,
W@ 28607800, and 4, 284,444, A patch is a parti ceCHIUB3005/004819
useful enbodinment in this case owing to absorption
probl ens vvith rrany AEDs. Patches can be made to
. control t ease,.of ski. er meapl e
indifte bchrapatly. qOLERERGS B BEY BRR! Talfed SCiuppptty fapsicion metal-
indiRed Réhropdiny f&@ug’-&ﬂﬂﬁécﬁnelﬁo&tﬁyf) | shifl 8{Adro@¥E @SS, Ruted Bhromc
NVDA receptor antagonist is placed 1n a noh vol ati |l
nepgopiifiicanerieeniive-ceatalamml nﬁam@?ﬁt@% aemmrhralnfdamase encepha10patmes,

reI ea
oM SRy i, e BB e SRR i ety
disoedef) phiobic syationies off bl HypksHrhanid, Qﬁfarﬁe priesshﬂglﬂlﬁéﬁseﬂﬁﬁ)mama
The conpositions of the invention are provided I n the

uninetaindepression. §§Bﬁ?§310%éﬁeiﬁcﬂlﬁlfﬁiqf§ REY2i semapnfarme digprdgrs, personality
G0 FERRES, Bl oIS OB p e By Sk

psjf(éjastimﬁl%mf(eg, leeackgtdcuinegpiced, imdth)yiobloidd, axd hicotmh Anyef these

i.n withjn a 24 hour, per The pengtration through
congfionsghai bereated upes h na%th NOSiHERS eseubegyherein.

St aW%ﬂeﬁ%ﬂ%ﬁ delwith %eacrotml{lﬁé%fon onfth@8 %sfak methods known
JDe 195%?%@ ﬁ . {) n so

. I'nvest :194-
in thetaud |T1Erdfﬁcacfy<mf treartatqnt esmg the commbpzioniioprefiagblp evaluated by
del ivere lljnt[anas totaélfagwalnrathr t han gg .
xARPREIDE SYPIEY HABIEDY [a QYRR oY, G8r by @oUgedkorcase in the

freljidRY OB rdliRe) dr AR ik ¥asB 35 AR IR foP kBsthil8d WRARE of symptoms Ina
reduci ng the system c adm nistration. Devices conmbn

Su@s@d'ulftmatmmtsthc culjecttsf statasrivill bavedmipoovedr(ge.| frequedeyiof mlapses will
h ‘{)aten ? n‘§3|t Lons del.ivered via this
aY E%d 05 BHICE PRSI P HF PLEEY ¢ ot al

bodyThb ivdation Wiillll Bk NfsENRE eite fHRwWRstnontliEHis g ex examples.

associated with certain drugs. Preparation o

pharmaceutical conposition for delivery in a

[ t f

EUHELTH e MR BP UBPREER of Bk BB B RSl Blaion ratio
(Caudds), US Patent Nos. 3,992,518; 5,660, 848; and

5,756, 115. I ndicatjons Suviable for Treatnment with the

Condt Seseirangipg sdwisqerforned Wpnappapriateseigie madel{g g., mouse

y [

ele% gléﬁfo%g %?g‘h%’??‘ﬂﬁw tﬁ;dg%f’@ﬁ‘ﬁg?% Eﬁggrvg}ﬁﬁﬁ ¢4 pFoximately 12 pm.
Tha&lr>0fat theAFRi(egntopitamate) esade&edrmaedwgl a dlmﬂanmbmmt(appmmlmately 5

un}%ﬂ m@@%%&ggrir%rs@b@g?%ﬂg ev\rfheelrenﬂle %?lll a@é l:gmglneg actlons of their
EDXXs to add up to ED100 (i.e., ED50:ED50, ED25:ED75, etc.). The plot of the data is
constructed. The experiment points that lie below the straight line between the ED50 points

[

on the graph are indicative of synergy, points on the line are indicative of additive effects,
and points above the line are indicative of inhibitory effects. The point of maximum
deviation from the isobolic line is the optimal ratio. This is the optimal steady state ratio
(Cratioss) and is adjusted based upon the component half-lives. Similar protocols may be

applied in a wide variety of validated animal models.

Example 2: Combinations of an NMDA receptor antagonist and an AED
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sinmple partial, partials with secondary

general i zation, generalized-incl udi ngabsence, grand
worostwoms ¢ clonic), tonic, atonic, myocl onic, PCT/US2005/004819

neonatal, and infantile spasns. Additional specific

epilepsy syndrones are juvenile nmyocl onic epil epsy,

moc RaPira G, contbira e et and jaiol A P8l Py fog papppositions of

theWn{dhtioRN ks 1@hgdsthié based okt RrRUIESE sitQepitd dbRiibed herein.
epi l epsy. The conbi nations of the invention are also

useful for the treatnent and prevention of other

di sorders including headaches (e.g., mgraine,

tension, and cluster), cerebrovascul ar di sease, notor
AdideDosagdiand Redtios (for CombibatiolSPheapynot or at r ophi es,

Tay-Sqch’ s, Sandoff di s eassp,Quingty i mgldeyl / (AHDAENID AL Ratio Range)
par aplleqgi a) epentias (e 0 Al zheiner's di sease -
ent i _ t Zonisamide Vi
e T i e
Mot BARTP JaRIRbITS , — [H180-38900 VMO 55200 € UT OYBHEGSET At 115802000 50-400 75
2580 seades2-q@). g. , | fiamkdo) al Akazkse) mer sodlss)ease,(3-800) (0.6-160) ©.
Dralao?-rel at ed d segzsozs =r§hpl lar [at aXI a, Hriedrich's
ing/ 4 W di sé z) ? /%g 250-2000 50-400 75
50- rgncl(%ﬁ dyst ?g y) l\/bnl 4)Sx S8R al 405Dl | ©169 @
RirARAHnE AT 160- F00" 6_“ DFGa506 W T T2353057C OT U1 Gglligor T T [Ghd2000 50-400 75
50-{0CADASI0.3-32) spi npfo.sewscul arn atay ophy,| @.agy | i al| Ak, (0.2-8) G
musculiar dystrophies, Chaicot Marie Tooth dilseases
neurof i bromat osi s, von- Hippel Lindau, Frangile X

r apl e a Tuberqus s Ier03|s and War denbur g
Ex3ibls STRAEmERLCor eRRhig aRfatrRtnin,0l
t hr grhasrhepbiions 8RERERAGH the tMlﬁB@Béwﬁtfbf &I:(bﬁd&naﬁ'&fjof memantine
venous), novenent di sorderstij ., PD, dystonias,
¢ oo

ancb‘gmrgma‘@s %@tqumulth@mctlolp iy gly(sqf digsubstanes tedeased from the

forgréln%r%%éstﬁx i SOr ger S o#& t gﬁé@ﬁ%ﬁ{(ﬁé? @ﬁ%‘?@%{% 4S%/3gf rp
(e.g., Shy Drager, | MEMANIMNGC e Mafet bar| ZBYSKNADEM/2 = 60
striat oni gral degepration, PD, HD, Cullfian Barre,
causalgla conpl ex gional paln syndrcﬁﬁstypes I and
UI dUl:‘lI C TIEUT OpP¢ Jy f LUIIUI I'C el
TEirlanl al nerve di sofder ﬁ? g Trigem fal’ 135?%%%%

1trigem nal neural gj® Meni er S syndroma 0.2
7 gl ossopiarangeta NEgR al g a,  dysphagia;, [gysphon a,

and

erani-al—herve—pal-sies)——nyelepethiesT—traumratic—braln

and spinal cord injury, radiation briar injury
8Multiple sclerosis|%Postnenengitis syndrddnme, prion
12di seases, nyel Itiepgsradiculitis, neurcp)ast hies (e.qg.,
o tHan=Barre dirppptes assoctated—witily 7
_d-ys.pLgI_eJ_ne.m_as,_LLansl_h-)LLeI_Ln-_LndJ,Lced_neumpaf hies,
20 0.8

neur opat hy
24 0.9 0.9

Example 4: Tablet containing 2 combination of memantine and topiramate

An extended release dosage form for administration of memantine and topiramate is

prepared as three individual compartments. Three individual compressed tablets, each having

a different release profile, followed by encapsulating the three tablets into a gelatin capsule

and then closing and sealing the capsule. The components of the three tablets are as follows.
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associated with H'V, neuropathy associated with Lyne

di sease, neuropathy associated with herpes zoster,
wa@aroparyrunnel syndrone, tarsal tunnel syndronBCT/US2005/004819

anyl oi d-i nduced neuropat hi es, | eprous neuropat hy,

Bel |'s pal sy, conpression neuropathies,

sar coi dosi si nduced neuropat hy, polyneuritis cranialis,

heavy netal induced neuropathy, transition
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conditions may be treated using the nethods and
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TABIET (38 hoR MGt | pn Ay be noni tofjed using met fjods
_known—inthe-art —]
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TABLEYﬁRé!Edsé"delaVéﬁ”l'—'e (approximatety (5 Ty —AmTsqbol i c
experinment enSues Where the drugs gre conbi ned i|n
10thowrgk i ons of their|EDXXs to add up|to ED OQ(i.e

VERBEEDS0, EDZ5. EDYActives@en) . The pl|aB50Tmg e daila is
CORSEHet eet—TFhe—ejper FeRt—pot-Rts—ttpat—He—betlqw t he

TRt 1 i ne bet wean T s fEDEO poi t's

Dicalcium phosphate dihydrate | Diluent 26.6 mg

Microcrystalline cellulose Diluent 26.6 mg

Sodium starch glycolate Disintegrant 12 mg

Magnesium Stearate Lubricant 0.6 mg

Eudragit RS30D Delayed release 6.5 mg

Talc Coating component 44 mg

Triethyl citrate Coating component 127 mg

The tablets are prepared by wet granulation of the individual drug particles and other

core components as may be done using a fluid-bed granulator, or are prepared by direct
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on the graph are indicative of synergy, points on the

line are indicative of additive effects, and points
w@bwsme747ne | i ne are indicative of inhibitory ePdBUSRN5/004819

The point of maxi mum deviation fromthe isobolic Iine

is the optimal ratio. This is the optiml steady state

conBirame Al kAR Ra compRRTL T3Pl das e B iak Fejspie dogaee form,
reléa@,ir%omé detiveaigets Yvitfin Y2 Aohad o Biminnaation. F$afBIng no
2: nmbi nati ons of an NVDA receptor antagoni st and an

menEDHED feaveid teidied E effestnaf the surremiglosagaiormathablets? and 3 are coated

B R R —
tecHgig0ed SweB ab sprav-oathdrithdBe Theapéekiffatomportedts listed in the above

Conbi nation Thera Exanple 3. Release profile of ) )
tablgs it baweplaser Withiotherifenctippallsemiyalen spmpenats e €. HlgeRts, binders,

' | es.: hel 1.2 conbi nation of nmemantine and
lub#fg%ét?’g%e?g.cg%@gtﬁﬁu gillkg'e fraction is the anount of

dr u@rsluldsatiniseaticred fahs espshieamatpatiedtovitivbailt iam rolhse profile having

the serum or. gut environpent (e.g., US Patent. No. .
three phpges Fsh initel lege gt topyamate fEn the %Sh@%%t Bejng sitstangially
B B o e S 1 82 A ing
predompamédy 3a5hours éalawidg addingdtrationpardtmeieasesof théimemantine and

i, ndi vi dual ., ¢ ressed tablets, each havin ifferent, . |
Ry BBl RO ] T8 S1Eh SRRy SHaBaDY A\ W o inistration.
tablets into a gelatin capsule and then cl osing and

sealing the capsul e. The conponents of the three
Examiplef:sBeads captainingaveonitrivatiem bEmenmntinerandzoatsamidevet

granul at i,0 the individual dru rticles.and, other .
or Mg BieBRe rutatig 5 el o %Cro P PR B8 bR e used in
plagé afAbRIO A fif fradtRnUT®RAIsaS phpafbd B CdoafRP ae it QOpSrt material such

he adm xture of conponents. Tablet 1 is an inmediate

as ]taé’qoéggféthd]@%@yg Whielhprowisies thei firgt Gmencdiate edeagg)amlss. A second fraction
or i YL AR RO A SPT obha BE o

matteizbgefitienntd. prdvilt atdsughelase &nared aahd d-Mhduis. tAhird fraction of
del ayed rel ease, coating material as nay be carried qut

beagls iI%@TeEfHﬁg b caing muedats &Flease brndphasing half the zonisamide dose of the
- i t i i f s . .

e BBy e T ERBRELLA SRRl o provice

a dfughetdasmadnteredaround Vdathoaoifhe dnts groapgof badids napths encapsulated as

) %@(ndﬁrg, | ubricants, fillers, coatings, and the |ike.

1 ¥ aUppig p‘?rrﬁogiﬂrﬁstsfa An e Rr_ﬁ@nﬁ% "_EJP‘%S g agent, dxpe anngre tablet.

Altfaﬁl_%ﬂjyélr,' thrd grEhRATUR fhrlibies PAY bR PréNi&EiNRERA as Wh&WR, in lieu of

initial release oftopiramate tfomthe first tablet
therigrgoatetblactone beddsy

Example 6: Release profiles of IR and CR lamotrigine formulations

Exemplary human PK release profiles and Cratio graphs are shown in Figures 2A-2E.
The release profiles and Cratio for two controlled release combination products made similar
to Example 5 are shown, as compared to IR administration of presently marketed products.
For the IR administration, oral dosing is 20mg memantine b.i.d. and 200 mg lamotrigine qd.

For CR formulation 1, the 22.5 mg memantine and 50mg lamotrigine are provided in a
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i mredi ate, release of the nmemantine and topiramate

fromthe second tabl et occurring predom nantly 3-5
whows®797e8 | owi ng admi ni stration, and rel ease OPCT/N82005/004819

memanti ne and topiramate fromthe third tabl et

occurring predomnantly 7-9 hours follow ng

dmnistrati | e ;5. Beads. containin
cotil AR e oA TP P RO T T GRPE AT GRSV Aders o fbgprstant ate over
M&*@H&'ﬁ@ GRHSUARERH 2 BiffePXRERICR Rinulktite LY 3 tHatihe memantine
beads are used in place of tablets. Afirst fraction

quarttity isetfsmis Tbﬁ&qﬁR@mdwtswéltmmgtaahnwmbfrqonsta@t@latlos for the two

mat erial _suc l,act 0os ich proyi
actfhShirBop b Wi e Etollalel o AFend ol it sp it B rom 2-24
hotxk ah@ads2ue hpaepar ed by coating i rmedl ate rel ease
beads with an anmount of enteric coating nateri al

suf {1 edditien tcbaqbiqym&r@e desied geleasequalilec g eanelination fagmulation will
et pleied Sy h UCRA AT CRlpeRRG, Ko R R Sl fosc o e
NMDmr antEpoiEs aas e prekuat fivestior mayg provideogreftepdeseydriingeased
reater amount of enteric coating naterial, sufficient

them%%@ffavé without gscalation thet maght ethsawise beevitedo Fyghstaore, the
1ncg}§%§p{i%s%‘§% ggr cosr'fe'p?lfrree@sed tr?t?o pr esgﬁ%g o? HC S‘Qerﬁsn
cushi oni ng agent, into a SI ngI e tablet. Alternatively,
t hree groups ¢f—drug—parti-cles—tay—be—provi-ded-and
coated as aboye, in |ieu of 'FMBAHATBQ coat ed | act ose
beads. Exanpl ¢ 6: Rel ease pri&¥(i10reg) ofCR R2&mg) CR
| anotrigi ne faqry kipns ExeggpaTy tgE3_PR Terpase
profiles and ¢ratio gr g_hs are shown I n Figures| 2A- 2E.
The rel ease pi&MPEERAL 1T alPo for tWR® control | ed
rel ease conbi pati on products made simlar to Expnple 5
are shown, as|conpared to | Eqm N stration of
presently marketed pr oductsFi‘ or 1 hi

e IR
admi nistration, oral dosing R(2Wng) EhAMPhe bl i . d.
and 200 ny IarnabydTgnmp gd. |—@54u-< forgngaation 1} the

22.5 ng nmemanti ? trigi are provjded in
acontrol | ed recggggp r1]%el ery foﬁﬁtlation

rel easing the active agents at a constant rate over
twelve hours. CR fornmulation 2 differs from CR

Exmnlm? aty bafch ypyidingextendedmelease pbmemanting apd;gapapentin
> g deg_c%} Q@H&écﬁrel’@a&é fo%hﬁh@h@oﬂﬁﬂﬁf\@& gﬁﬁ%&ﬁgt are
Cr at1os W t

t’vvo active conponents atio-var
foranilated ﬁire@bleal aﬂﬁﬁﬁlaﬂmilth M enamtirieitransdeamgbsatél formAlafidns are

pregaths qoraibeder prERTPa USPESHaNRs: Rt DodS rof teehdn

Wi | Iror the preparation of a drug-in-adhesive acrylate, 5 g of memantine and 4 g of
gabapentin are dissolved in 11 g of ethanol and this mixture is added to 20 g of Durotak 387-
2287 (National Starch & Chemical, U.S.A.). The drug gel is coated onto a backing
membrane (Scotchpak 1012; 3M Corp., U.S.A.) using a coating equipment (e.g., RK Print
Coat Instr. Ltd, Type KCC 202 control coater). The wet layer thickness is 400 um. The

laminate is dried for 20 minutes at room temperature and then for 30 minutes at 40°C. A
polyester release liner is laminated onto the dried drug gel. The sheet is cut into patches and
stored at 2-8 °C until use (packed in pouches). The concentration of memantine in the patches

ranges between 5.6 and 8 mg/cm?, while gabapentin ranges between 4.4 and 6.5 mg/cm?.
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exhibit a preferred decrease in dC/ dT and Cmax/ Chean,
even with a higher dose of the NVDAr antagonist, thus
W0 b@spresent i nvention may provide greater doseET/I82005/004819
i ncreased therapeutic effect without escal ation that
m ght otherw se be required. Furthernore, the

Flg&ﬁest?%a?ﬁ d dos' ?1'1 ;agl\éx\% tt%ee%@gxﬁ se%? 11?'1% hrt%% &%ﬁmpated 24
hoﬁr%ﬂoﬁl@%f tlié@lﬁifEnf &hnpl€. FaBe O3 D aRd m&hbﬁtﬁﬁﬂﬁaﬁbﬁnﬁ;r@vement in the

38 Lanotrigine IR (200mg) CR (50nmg) dC/ dT (4hr) 0.54
cormrqlisd relpasg patel 48 2-supothes TeEPQIlSE%’Xﬁ‘p‘F@e 7'These graphs indicate the

N e N

establishving thnéagen sisidyastatefratio(Cratiesk) fand tliempncchfymg the dosage form
adm nj stration. Memanti ne transd pat ch

conegtgations tordssedhe PBW&?]e‘gerége‘@é§%ﬁl;’PtI§ed for exanpl e,
in ]F%%n ags) 746, 689. For the
pre%@gg?%%ﬂag dgﬁéﬁgﬁggghe3|3@ﬁ%crylate 59 of
memantine and 4 g of gabapentin are dissolved in 11 g
of hanol .this mxture is added to 20 g of

mgg@nm %7 (National Starch & Chenical,

U.S.A.). The drug gel is coated onto a backing
menbr ane (Scotchpak 1012; 3M Corp., U S.A) using a
coating equi pnment (e.g., RK Print Coat Instr. Ltd,
Type KCC 202 control coater). The wet |ayer thickness
iIs 400 nm The lamnate is dried for 20 m nutes at
roomtenperature and then for 30 mnutes at 400C. A
pol yester release liner is |lam nated onto the dried
drug gel. The sheet is cut into patches and stored at
2-8 0C until use (packed in pouches). The
concentration of nemantine in the patches ranges
between 5.6 and 8 ny/cn2, while gabapentin ranges
between 4.4 and 6.5 ng/cn®. Fi gures 3B-3E are graphs
conparing the i Mmedi ate rel ease profile with the
anticipated 24 hour profile of the current exanple.
Fi gures 3F and 3G show the Cratio i nprovenent in the

28



controll ed rel ease patch as a snoother response over

time. These graphs indicate the advantage of nearly
waeeousiorrezis | nf usi on of the conmponents, and t hBCT/US2005/004819

i nportance of establishing the correct steady-state

ratio (Cratio,ss) and then nodifying the dosage form

concentrations to achieve the optinal therapeutic

effects. Additional enbodinments are within the clains.

Whag  isSpicdrhERfichiScompolitol@0AResiE! cal conposi tion

conprising: (a) an NVDA receptor antagonist; (b) a

sec @mandydRA regdepiosiantageriist; agent is an anti-epileptic

T RN

antQQQ&mﬁhn&kuﬁ&ﬂguﬁ@Q&ﬂﬂe@ﬁ@@h is provided in an
extended rel ease dosage form 2. The pharnmaceuti cal

conpésrein grleast one af said NvElaAdreepieriantagRmat eresaihsespnd agent is
: j T t han about 80% of the rate
pmf%g&re%%i ﬁgh ?geg%efdnr%}e%% %Ons.a &egf&?he phar maceut i cal
conposition of claim1 wherein said NVDA receptor
ant agoni st has a, Chmax/ Cneanof approximately 1.6 or
| es$; Thpphtmacaitiqel compesifian efpleim | whsiein i MR Agpeaptor
b .
ettt PR OO RLO ARG AL, E RIS B IR,
wherein the relative Cratio.var of said NVDA receptor

ant agqQni st and sai d second AED i.s |ess than 100% from
2 h gu rtOf QLW%B‘HF“@? FRISPOSKIH %D CQQIP’a{ Wg‘ﬁﬁelfsﬁalerﬁDA receptor
BEHIFBEEH D, LA ,COBPAFIbkMAY 19 & 18l aptbeihidly b
anre alltive Cratio.var %l% sglirlhé RII\/DA recsé%‘? or ant a}éoEll%ngto at least 12
hoam dftersatt NyHdA deoBDriagtagesist i atrodnoed o 4 bubject.
corresponding IR formulation from2 hour to 12 hours
post adm nistration. 6. The pharmaceutical conposition

of gl gihBpharn¥gitfiaNcSRpEhIERCHWiROE Rihekdin I Bive Cratio.var of said
transmam nase i nhi bitor, GABA re(uptake) inhibitor,

NMBApeeriptorantaganistend said ssicond ABbkisdengitkanelfl0fefrooy2 hour to 12 hours
os%(gglin%lnrf,tcaqlannel inhibitor. 7. The pharnmaceuti cal
P corrpos"fl oA of claim1, wherein said NVDA recept or

5. The pharmaceutical composition of claim 1, wherein the relative Cratio.var of said
NMDA receptor antagonist and said second AED is less than 70% of the corresponding IR

formulation from 2 hour to 12 hours post administration.

6. The pharmaceutical composition of claim 1, wherein said second agent is a GABA
transmaminase inhibitor, GABA re(uptake) inhibitor, carbonic anhydrase inhibitor,

benzodiazepine, or sodium channel inhibitor.
7. The pharmaceutical composition of claim 1, wherein said NMDA receptor

antagonist is memantine and said second agent is oxcarbazepine, gabapentin, lamotrigine,

topiramate, valproate, zonisamide, or vigabatrin.
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antagoni st is memanti ne and said second agent is
oxcar bazepi ne, gabapentin, |anotrigine, topiranate,

WO alpnoEre, zoni sam de, or vigabatrin.0/10 8. ROEUS2005/004819
pharmaceuti cal conpositionv/tf claim1l, wherein said
pharmaceutical conposition is fornulated for oral

trapnsnasal a eral . .. .Ga ' bl
tr ooty BB e ppgiioR ot oBRbiE WA SRR ik flica
conposititn iphamitaalfor oall, teaRpaal, arntendl, cubtapi@] tralepheial,
sai d pharmaceutical co osi&{qn is formul ated as a
transdermah sptsh, subdgmal, or Hilgge}t’é’ﬁl, ed¥Posi tory, |otion, or
pat ch. 10. The pharmaceutical conposition of claiml,
wherein said NVDA receptor antagonist is nmemanti ne and
sai 9 The piaimageiticali contpmsitioardichim D] whéraimesdid ghayinaceutical
treating a CNS-rel at ed Conditiogc% risin loti h
compasitinds SRt HAS A SUSBFRSIAD: FIPSHe I BB¢stQry, lotion, or patch.
therapeutically effective anmount of a conbi nation
conprising an NMDA receptor antagonist and a second
ageil., Thhphaeinacesitica coapositiongé ntaimd , wherBEDaidWMI2Arreceptor

sai dNIVDA r ecept or tagonj st js pr.ovided in an
mt%mem@tg%@dé%ggggo afgr‘?PJ“ﬁ‘.QPI fret hod of claim

11, wherein said CNS-related condition is epilepsy,

sei zure disorder, or convul sive disorder. 13. The

net hbdAghetbddpftrdating waNSirelatsd icangitin cemppising administering to a

ant agoni a aid second nt_are m nj . -
subfih G BhsaEr = B oepY afo SR TellbhfiEH comprising an
NMibAirBteblor aMAgbiktandal @dbAXagent, sERAiE kaidRecondiagestds an AED,
agent are admi nistered as a Si ngl e conposi tion. 15.
whatein seid NYED A frecepter @ntagonighis peyidedsin ancxtsnded leage dosage form.
condition is chronic nociceptive pain. 16. The nethod
of claim 11, wherein sai dNVDA receptor antagonist is
mengpt Themetddsdichimddontlerriesid CNStepitedemtliion is epilepsy, seizure

disorder, or convulsive disorder.

13. The method of claim 11, wherein said NMDA receptor antagonist and said

second agent are administered simultaneously or sequentially.

14. The method of claim 11, wherein said NMDA antagonist and said second agent

are administered as a single composition.

15. The method of claim 11, wherein said CNS-related condition is chronic

nociceptive pain.

16. The method of claim 11, wherein said NMDA receptor antagonist is memantine

and said second agent is topiramate.
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