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WD 2006/ 121560 PCT/ US2006/ 013506 METHODS AND
COVPCSI TI ONS FOR THE TREATMENT OF CNS- RELATED
WORNBIZISONS 5 10 FI ELD OF THE | NVENTI ON Thi s Pavaisi06/13506
rel ates to nethods and conpositions for treating
CNS-rel ated conditions, such as Al zheiner's disease.
BACKGROUND OF THE | NVENTI ON 15 Acute and chronic
MESHIODIIAND C@MPOSFI‘H@N SEORIE THRIBATVEENT OF TNV RELATED
the | eading causes of death, disability, and economi c
expense in the world. PreOMRITJONS zhei ner' s di sease
is the fourth | eadi ng cause of death in the USA. Today
there is no known cure for this chronic degenerative
ailment, which directly affects mllions of people
t hroughout the world. Oher diseases and disorders of
the central nervous systemalso result in substanti al
20 suffering and cost for those afflicted by the
ailments as well as their famlies and providers.
Nurmer ous drugs exist in the market today to treat the
synptons or manage the progression of these diseases,
but nost have nodest or limted efficacy. Frequently,
pol ypharmacy is enpigypOi TERINVERTIORT apy to the
speci fic needs of patients at different stages of the
di Sdusimver@ive refatdsite nledwds laad cfemgestions for keating N reclated

.sorder,s i he hj degree 25 of interplay anongst
con‘?hgnspé? lz WB}erég]fﬁe?Sc?r both nornal and abnor nal
neuronal functions. The therapeutic managenent of
these functions is é/ﬁl cally determ ned such that the

t herapeutic ef fRACKEROUNDXOF TEE INVENTHON ni zi ng t he
de?i lté ﬁ{d cﬁxgorﬁ ﬂgur% org?c(‘ai %KP{I %}{%ﬂé‘lgﬁi&?ﬁeﬁe@ ai@érﬁong the leading

I'S usu

caudehef amlw,tmmﬂay,andrmbmd exbémé oy 8@ vwWorkl. afresentlg SAfzbéimer’s
treat.ne t of these di se s ., and. di sor ders are needed.

diseags isthovrrath égadmgreap  ithe Yeherladay fheze ismodeepn cure for
this 'cﬂl‘()ﬁﬂ:t de%@né}ﬁt‘?\yé ﬂﬁﬁerﬁ%ﬁi@ﬁi ﬁlr@&gr AFRIRQS i bR0F pb le throu%hout the
treati preventing CNS-rel ated condi t| ons, suc

worhis @ltheur disegesverdadisarders ofithetcenimal n(eevogts sys¢¢m lasomesultsin sibstantial

ST TR 5??09555&? B o s A5 o G BRics gogyproviders.

Su Mtﬁﬁérohﬁdrﬁl gekiktianROharket AP Rt A @H@ﬁompsﬂ e the
an N-Met h Aspartate receptor (NVDAr) antagoni st

progagrgion Oféb‘tsé mi@lsea rhut sapshhars raedasiordhnitcheificayabeequently,
polypﬂ!)]t'n?ﬁcgf% 61{151%99& %o op-ml%zgfﬁerapysc}) Y §p891ﬁ8 fneécﬁeof patients at different

stages of the disease. One of the key challenges in treating these disorders is the high degree
of interplay amongst the pathways that control both normal and abnormal neuronal functions.
The therapeutic management of these functions is typically determined such that the
therapeutic effects are maximized while minimizing the debilitating side effects of the
therapies. This effort is usually more complex when multiple therapeutics are employed.

Improved therapeutics for treatment of these diseases and disorders are needed.

SUMMARY OF THE INVENTION
In general, the present invention provides methods and compositions for treating and

preventing CNS-related conditions, such as neurodegenerative conditions (e.g., Alzheimer’s
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conbi nati ons described herein results in the

al l eviation and prevention of synptons 5 associ at ed
waei2ods/1e156ar i sing from CNS-rel ated condi ti ons SBCH/U&2006/013506

Par ki nson' s dlsease or Al zheiner's disease including,

for exanple, |gss qf nmenpr

g | oss of baligge,,

diseqsg|and Ppridbsonricdiseage) and ipains by a@ptna%t%frs tog uRifchiRdieed thereof a
com%@?éﬁga?%lﬁgg%g M%{Hr#) S)S-JIQ lﬁ&%‘%\{ MDW%% b 38Sonist and a
second e au¢loatssacefyldhmhnem@8&ennh1brtme(m(ﬂlmli) ke adnanm:rewon of the

he ent.i or, tre at ed con ns
com B AP S50 i i 2y i B SRR gt SuatRs
assoBRtdafwith Bﬁrlsﬁﬁﬁfréﬁ‘l@{]g@élﬁte@ REhdHisveRkh a8 Pakiead Aedeese or
cerebrovascul ar di seases, notor neuron di seases,

Alzhtémens dla@se inslndin fenevastple; dosdiof seseesy, loss ofdialance, hallucinations,

di sorders t axi.c_syndrone r

cctafHE TB e SBHG T BpEAth SRPARHERop B AR Rl s

persﬂﬂaﬂitj’z) Bladnge Son i di GUARY ibSoniial Theesmbiphtieds of Qllicﬂpresent 1nvent10n may
injuries, radiation brain_injuries, nmultip

be used iarthepreyersiniar fisatot of @Nwﬁwwndﬁmné ﬁssep@éeés‘@&h Alzheimer’s
S i ain
eSO LSRR ! e P
cerebhjvamutar disshseguBoRy nehroﬁwemy,cderr&htms; nelmmdegdaﬁemtwe d1seases
gI ucose dysregul ation, d drug pen(%enc tgh
t@@geﬁlgl}t 15[0ﬁcger§3\@f?é<pc syg TOERRSH lé%rgﬁli:S§ yE%pa etic nervous system,
cran?ﬂ e 3 S &s, iy AbhAMTBY %umﬁﬁé"hlaﬁ{ arld®s Hl@t:oﬂd)’iﬁju%@é |r¥d1at10n brain

adm ni stered to subjects. Optional ly, the anount
injutiese niWliAe sclervsizgoost-sieningites sk@iwome, priol dtshasagenrcshtmt;sorders

admi ni stered in _an anpunt greater than or
rodig . TR o Do ety BB o SR Sp e g, chronic
fatighd Ry Bdrbihe, pdycHiRfid dsbrdérbeladiRe Y srefulitich, aVBAY dependence.
ant agoni st i n the pharnaceutical conposition is |ess

t hdmetNMDyrontagonist, tivDAEhelapn lzfgb RS may b pdginisergd in an amount
snmltljeglt(t) %h%?é%é«%aﬂy%r e\?ﬁelngtte%eﬁ% §ﬂgﬁ%§ gfp%{%ﬁ%i% Qhegir{l(?t% of e NMDAI
antagblﬁsli\lﬂﬁ%cmt agmh ageﬂtSSmaydm: adrainggterdd imard hlﬁoula@mm&han or less

of the ternati vel anDu t. of t AChel
than; the PW@“IEF%%‘ ﬁ&%&ﬁaﬁwﬁmﬁﬂ%ﬁﬁ%g et Hlepieads qmg@fmtnhaf the
NMegglAgg eﬁlsﬁﬂ ggkla%}nawﬂl%ﬂc%ﬂqﬁo&ueanﬂess 895 e &bt 8F AMDAT

eutic effect for treating or
antagoEvteeyuing ia a@XS-dost &t dﬁamcb]nﬂj:'oalmmthemeutwt diecinfon éfeating or

e AR SR S Rhab 1S MR o

abscREE o P S Mel aIAlt@rrﬁth%l?r thé @R uit¥thé A@hel ithé phdnhaceutical
admi nistered to a subject for a specific condition,

compositien isrfpssehan the amepuhef the Afahabregried murmme to obtain the same
ther%gt ? g ﬁfyecftt érpt3 %atfg%?)u :l?zﬁe € Stltlr%oge:iJ 8ﬁl‘st Ilgyagercﬁs/ ceo%él t %twlli%ilnethe ACtl)leI is

adm?m&el%ﬁ in W 4d8énce D tHeTREYAL didapohive Dpﬁblﬁa’ily, - NIDYY antagonist,
er day adm ni stered for presentk%ﬁapprove
the RRAeT at bethare presenst sbighertdose thep et dxpisallyadministsird to a subject

g T T

requidee n@mlmélpuﬁbctdbsmtmht @spifs@ dadtdizd Bﬁﬁ)dverse effects) may be 2.5-80

PCT/ US2006/ 013506
mg per day rather than the typical 10-20 mg per day administered for presently approved

indications i.e. without the improved formulations described herein. A higher dose amount of

the NMDATr antagonist in the present invention may be employed whereas a lower dose of
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t he NVMDAr ant agoni st may be sufficient when conbi ned
with the AChel to achieve a therapeutic effect in the
weabieaniseo Opt i onal |y, | ower or reduced anpunt sPof/usedoh/013506
the NVMDAr antagonist and the AChel are used in a unit
the HQFB AL 8hdLoME they ﬁ@ﬁlfﬁﬂgﬁ%h&fcoﬁﬁﬁﬁbda\gﬁfg g}e\r’%gﬂd to achieve a

adm ni stered as "a nonotherapy. In a pre
therepdyvidieffent in thdpatient uBptiafally hlewsivAredteedranammits sftbatinthe NMDAr

t he. pha tical c osi.ti,on is.e to or eat er
el SRR SR LI St R P bR B Bentwhen
adofifistefedSRQCMbhGh&APY ITh b PRefafePeriBOBIBAL, ARYarAdlfht bPfie NMDATr
anmount of the AChel in the pharmaceutical conposition

antaggnispHithe phgimapeuticabepmposifiondaequal ke greaierthai theganzount typically
j.ect. f o1l ar . It | The ipvention.al so
o e A RO TS SR LR
AChéiAthe fi3rmaadeatjcalicompasitdomiy 1é¢stibin thOairoafedybicalld administered to a
jaha naceu]iaiécal I,%/, acceptable carrier is included.
subjgrt 1958 §Hmiks ¢pBdifioR-ons compri sing a NMDAr ant agoni st

R AR B G R Do 0 T foludes an NMDA

ant:@00u! @EBWGEAEhel. tdmionplly bl pharodcepticaliydicoeptaidt easier Bfincluded.

t he, NVDAr ant agaoni st in. a desj nner, (e.g. in._an

RO SREERG g GoitisBie DY SR 6HEABs arh gsrignd agent such as
acet§1dhBEAtRAseamhiBRGEACHeNhadt &S Gisubidi]e EOURVRI04/0097658), the

undesirabl e side effects e.g. CNS side effects) when

profjemsd provading releassiofid NMEMapantagoaist iton désired nzaide®sedh an
asnqo D SR ek SRR Pl ou B ¢ A o R yerTsepie while

avoRlinp urelsirable slas effedsabaCNSRidteftddR) whkh biséis @fcombined therapy
therapy to avoid side effects associated with initial

has geifsshpddiegsefna nepisip etie Pecsagbhavailable slosagsdegng of NMDAr

oS o L AR 0o 08 SR oo
therdms torayoitdideleliass askodidted aphiinitial enpdalreto e tharpetieragent. This

tead§ 8 SR a1l vioE el e or ol ahee CURE b gher exacerbated by
the &frﬁ;ylidi{eﬂgiogﬁh% hs)%i;&éraﬁ[es%m}ﬁe%éhﬁé nRAalfiEUID ﬂﬁ%&%ﬁéﬁ&\r or

i
Provi di ng ; ant agioni st in conbination wth an
neuynppdhiatiae diserdsrse Ahisfonoblem drsmotdieen addmssed frethe context of providing

i ic properihes of the two agents will need
m}@\gﬂé‘ﬁe 3@2%8%1%% %Stao‘pon%gn%%%‘g@m’; for instance to ensure
t h&@rovitidgANOMIDA Bddthdoatsinddonitth /96yt a AChePfeqhif?€s careful
ents is sufficient for a theraﬁeutl c benefit whil st

fornplation ale BRATERERIRITy RinRRetes alane Peagmicietlbneed to be aken o
acodilh (65nstafi g @fhte i USRI HREQK! SYaklefis B8R bl AR atlnis is

suffivéent| fira therapanei bacfidyhibst migimizing be pediting unbedited giletdfRcts.
urther . conpljcating factor. 30 In

Wo agents is f )
Fuﬂia?re ng bt i hgrmagekineHo BHAPEEIES of Bes drigs fyerinex, drug
halfH18 efdGHRbd toPbe O ' ' i i
Hontr %ed or ex%@ﬁ{fggﬁ?gﬁgg%gm?%?ﬁ% glre t{/g’mo?ﬁ%rllﬁ ISaanfurther
complivesigdeador. el ease conmponent in order to maxinze the
th ?l!i ggg gIIn gdigleeplte (];fl t}le Plfvegt%:nt,] ’theViGMDeAr antagonist, the AChel, or both

agents may be provided in a controlled or extended release form with or without an

immediate release component in order to maximize the therapeutic benefit of each, while

reducing unwanted side effects associated with each.
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reduci ng unwanted side effects associated with each. 3

WD 2006/ 121560 PCT/ US2006/ 013506 As used herein,
woOiznsadisabe rel ease fornulation” refers to a PCT/US2006/013506

formul ati on of an active pharmaceutical ingredient

th 80 .cent . of th active . :

pnab i RS AR AR i RELET sk i Rpf ogan acive
phatdniRedticas dgiddiem tive trél@ﬂ;eﬁgred%s Hain SO eRhebNthe hctdye pHaemaceutical

manuf acturer for a commrercjal_ product. Ty |call§,Ei t he

ingIPQFRHdessthaRre et i 188 disspluion methad a5 depgrihgr dexein or by the
maﬂuﬁAc@lﬁ%Iefofr Qe Hiﬁhfb‘rélglrbrb&f_ﬁ 'Sﬁggﬂlytiﬁﬁ 3955 tﬁﬁlv% Eneésrg(ﬁént in an

an 30 mnutes as in
imnebdirgs redease foromiatied is greater ﬂtaaISOfperoent/\mtlbssuhart Iemiernefdstin Figures
lAoﬂie,i!gntrolled or extended rel ease conponents, they
el eased and transported into the body fluids over

a WaEd ﬂfés@cirugi LRSIl REMYA fohR Without il %enéfﬂ%f controlled or
osition of the invention may contain an 10

ext@ad@ tpdasise comprneatss they atanstbasas a@dstmnemrtednetmtthe b@d:shﬂlaés over a
ate Sust ai d rel.ease., matrix fﬁt Hﬁ tai
perify BERUERREP R R0 SRR i ERopliof o R 28GR ey cpptein an
NMONg @x@oRistand IRFRIMJIRElebR @mpoReBOsuth)as 'a%oﬁt@ﬂ RiMt@h&brelease
w t hout ~an i nmedi ate rel ease conponent using a
matig) & shstainegrelease(matyx, orm sstipiedyrelepsecheast wsittidpyin anstengmple,
E%Jéirng él ?)’ 5-(%% 1]§ 2&%1“ R Wﬁgﬁt an 1%&{]%6 (‘eeie e ’cmgtgonent using a

ations are conprsessé
polysmdrimhttialit.gt Euddagiy), #vdr@sprobyl fethyd oellulyse (BIPODOEY zittfdga polymer

B e B S Bl e e 56 8 78 o e
0pt10‘fl iy, a%gﬁ\‘?%%h ?fﬁaggf@gfswfef%ﬁﬂ® ANled Sust ai ned

ease expr essi ons are used
i ntﬁefrushéﬂ’lglﬁeﬁbﬂhy tang “exﬂendietdieledm&ag;egé forrin®, “oatrellddrelease dosage
aptlve dru bst ance s are released over

forn findg Spalgigediales daseer ¢ TG SBr o E e terchangeably and
1nclﬁcfe,| SRS PRAYWheRAhY AU SIRP %Hsfhn@@ Bt b3fant @ afOreleased over an

i mredi ate release and, in particular, the term
extendel] patosoofitina Thi terfojentended” anledseeshonid bereidemtomd in kentrast to

imiots, 575 B b PRy ot 2 X EEER hTRE g got retase

the fullll dd4e af the dueNd ﬁgreld{bnﬂ fRfinBdiafelyeafue AeYind SSuchERBnae ie‘lbase dosage
t hat present ed conventional dosage form such

forms typically elilp% A r%mwumeud%tre fresueaeseashosingecditorthat pmented bya
con@@ﬁhggﬁ ﬁﬁ gthoe[smBsom tn%r fg%{%ﬂ ateczl%Fg?igé ?ﬁsagg form. The

ate ease conponen
extendﬁtbmklake famrnsl @myror bqu e cemprisesar miredisate edemccbntpbﬂént
| east._one of sa VDAr ant agonj st or said_ Al

ha?péwnﬁllle/ Vhe ?QSHRHSE‘&%H tr&wd &Pm Jsdorraulated gych the%t ltvast one of
sald‘NMDﬁﬂ'%fa onstér sra{@ﬂ ROPRs 'antz;\l‘@mtbod‘lésé&t%ﬁgﬁré 188390 70% in one

40% 1 n si ours, greater t han hours as
hounyieas draawo&’slmtg/odtohﬂ:’ gtoptee tRan(4086]iH X hdmssmidLgrea:ter than 85% in 12

u:%g? ge@gltgr%%ggpé EE}Sf‘tyB% 2@% 1isbslcr)l(tal’uon sys%em at 58“ rpm, at a temperature

of 37+0.5° with water as a dissolution medium.

me

=)

As used herein, “C” refers to the concentration of an active pharmaceutical ingredient
in a biological sample, such as a patient sample (e.g. blood, serum, and cerebrospinal fluid).
The concentration of the drug in the biological sample may be determined by any standard

assay method known in the art. The term “Cmax” refers to the maximum concentration
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30 As used herein, "C' refers to the concentration of

an active pharmaceutical ingredient in a biological
weanplielsésuch as a patient sanple (e.g. bl ood, PEEUSE06/013506

and cerebrospinal fluid). The concentrati on of the

n.the, bio ical.s e may, b ned ,by.an
reacid i e §F G AT0 o RAORT sfbise P T oy RYrel S e
averal \ceh®@it@inSofithe dtag el ECONRE Eifdel ArhNartt @Qean may be further
2006/ 121560 PCT/ US2006/ 013506 reached by a given dose
defiged torrgier ihspecicdimarperinds selafyeto afrBnisEatiar girug. The time
rea % S G S RN AR kAl il o
refecled ktonackht 6Tk &r The ag@es of ihe cbnnh@apen amcbslmmis&tedm foxmulations

ST D B ot DL T GRS St v i
of t1PfifU ¥He?éﬂy%a)8ﬁ‘ﬁi1 Ehefi é%ru(: %Qﬁeﬂtsmﬁler RiShlAD 6 /R eﬁ*&@ts

Teae e conbi nation are adm ni stered
i n Iﬁ@r[mﬁeatd ombodltm:at theectm;ag fola warqvab:dl1naylonfdos¢1@calatmg,

.rati of the co etralon of the active.agents, o

twidg e b ongE rE (H5 1ot Tha P By e Rt SR B o e effect)
mayPeRihdedWditha the éliaﬂ%@ N @nk&frasiot @s & FiREba of titheddC/dT) is altered to
preferred enbodi the dosage formis provided in a

redugg ot gbminasethainged teglose esalate hedrugayA sedushier imée/ddayay be

con at i . r..T
accérgéher%lfzé,rfoigf mi}ﬁégogr 1he é&%’l ﬁ)l %@ r%fegmf:rﬁg%éé)%lrtﬁorﬁ?ﬁlanner.
Acc@ﬂnﬁ@y 4 ed-fold aﬁ:reasé it Maixofaldel MRy fed(fédjd'()l/diTSayEdpﬁaﬁfxexﬁately a

to reduce or _.elimnate the need to dose escal ate

factep of - hysethg NYIRM\raptagenigtmay he provided sgripatitciy é%leasrsé |at a rate that
is m%ﬁfl’i'&@ﬁtﬁr reﬁM ddMePAP I e diBe & dl% @cﬂle?ag??g%égle Yorm, with an

roportional manner. “Accor i ncrease
assqcratctdxkliymhv dimaz. Thy phauhatceutd:@l oﬁnpx;sﬂappnwy(berﬁtramj,atal to provide

o o5 Rl by 0 o R AP0 R P15

assoeidl dell6@bnl M dCRALERAY bEWS'a fA&tol HTEHrAiRalct} 6052.(6, @ 25, 0.5, or at
cal led IR dosage form wth an aSsociated del ay

least 8. anaea‘talrrh@lbp éumsmorm@itﬁheébr irqiwsmyle&séhan 30%, 50%, ‘
0, shi.f
759 SR PSS 0P 8y Bl e PR Y it e

houﬂbﬁsucnaammlmmnr eduction in dCdT rmy be by a factor
of apprOX| mately 0.05, 0.10, 0.25 or at
0. dthemsovizion of mcbrsscase secelating desags f%@@o% Pﬁ%ﬁé@ﬂwseﬁﬂ as they

proxglﬁée ﬁﬁﬁﬁ% atl £§8ral ggﬁﬁaﬁf e AR Wantdnt ﬁ'f{?n 20 &hsePbsf t?lél{ig?fﬂlrther

antagoni st 1nto the circulatory or neur
impsorstgpatient dsnmplmnee artd)adhensfncs andeetbhd the aclnavamnmi offéherapeutically
rovi sion of such non- e escal af i das for are
otteBly A R R LHogro2gh BONCIEHPREORPL G 13 Tesults in an

ea.rlfekq BREEhIoF @fﬂeéﬁv@ﬁés@ Ghd HR 39D ?Qﬁe BRI 'ﬂﬁasé’ﬂﬁ?&peﬁﬁc agents for
herapy further inproving patient conpliance and

dlseaws ené norditions wiad tu-netlh ef the lebsenegrelurthetmare, the compositions of the

th era utl ally 2 cI|v
presgiiToRRTR, Fonrie oF fin e S ER et 8085 obthosirug joe safely
ameﬁi‘st%rd’de%&ﬁ fickdasiap thee@eﬂity of tHeBslhgetd foPa Qhriety of indications.

ef fectiveness and i ncreasi ng the utility of these

U heF sl the RARDBAS ah@Fonist or the AChel of the combination is released into a

subject sample at a slower rate than observed for an immediate release (IR) formulation of

the same quantity of the antagonist. The release rate is measured as the dC/dT over a defined

period within the period of 0 to Tmax for the IR formulation and the dC/dT rate is less than
5



10

15

20

25

30

di seases and conditions where tine is of the essence.
Furthernore, the conpositions of the present

wonenkisn, by virtue of their design, allow fecThiSgweni3soe
doses of the drug to be safely adm nistered, again

i ncreasing the t|||t f,thseagensfor ava' y .
abogB el BAFHE A tha R faraioned n SQIRe emﬁmim ﬁljd{é@f r3gf is less
thantan;%u%ab)%' 50%, 409, 3‘?)%"%5)@511 % b%tﬁeqlaé%ﬁﬁleIIRtfenﬁmanon Similarly,

subj ect” sanple at a slower rate than observed for an
the AGhelinay elso bt edsased i1R) apetient Isanpbmt ekloweh eats thap observed for an IR
nist, The release rat

f th
fornf i g oot G BT o Pl UGS e AR a AT over a

deﬁhé't?pé}ﬁfdl Withif fthe%etrfa)dmm TedaxtibLthe RRffBFhulb@én 81 BBdCIdBrate is
dC/dT rate is less than 5 WO 2006/ 121560

less ey alrORBA 0HIE0H 70,4960 3080 DY, or hRYa af tierree ferribe [Rformulation

0 [\&f 4 Ofli , <t d T eis
of tfeNa ALY ant RO B FERORISIES 9, 6890008 BdBLS 1 ° e
r at@ptfomnally, ke sustdimydrdleadd formulsiiond exhibit plaith@cﬂcﬁhﬁiratfmwurves
al so be rel eased intg a patient. sanple at a slo

havingdeitieh&g..JbyB Aoy adier a mtrarle}a ﬁ%ﬂ apnigmitsy a@tﬂl@l%ra%n) slopes
less W‘% Y5 O“}h erO %] 905/6(1)1‘61"1‘)5@ %fcﬁ‘ aTBRSHESHaEh éﬂge same

over ‘a ned’ perlo In the period o
dosdge oTlﬂﬂb(sathMM &tfigmmmulﬁiel pmemmﬂllopehﬁer dghdh indiv@ualswill vary

| t t 80% 0/ 50% .40% 30% ..20% 10%
scccsimii SRV RIL A A RO ISROP B RERCh oG deHEotete KRBT,
1ncl§dﬁh§%f‘ icthe Qd'fﬁ/% p@iﬁﬁnafcbﬁt%al dgents, V\ﬁlet}fér 18 pafiBnt HAE edtén or not. For

hour's. Opt i onal he sustai néd rel ease formul ati ons
othee dhidsi ¢.2p ﬂmermeobmﬁ@lmbpm,|tbmsl@msmsy dinepsliyrip ré¢latinship to dose.

om.2 hours after I St.
ot 18t s PR i R BT B RbE i Byt Spmaonist o
the A0He] RA%Hes AWherapeulioM O fdctios Stehdy staB pldsniaQoftinditationirod subject

the sane dosage of the same NVDAr antaﬁonl st. The
withip ghe course|of e itk five, §pPRranIInACRY tighye, fifteqn, griwenty days of

adnﬁ'l‘ﬁgt%tmnn Q*“é)té ?I %rg@e,ykpﬁmﬁmiﬁgg ?é&hb@@h&gm é{ﬁg% Ia&xﬂﬁusftered ata

quantity ot her factors hcl udi ng,
subsiammllgccbnstmt phidy deseqatol, aadmagian tasa deseathging bbtvepatl 5 eng and 80

mg iq%ﬁl?li%?ﬁtﬁégy g%t&(%gftl 20 ﬁgé 4p gigsgrga‘yg{gs %cﬂ §tgq§g1 g}at% E&gr?la concentration in

appfo%rﬁﬁtbm 004 5895 Q061 30445 bPRsd HEths Uik faittd't8 k€28 Quch plasma
fornul ati ons déscribed heréin, the NVDAr antagoni st or

con¢dmrap@nwhem eangmeslosc ¢Shda1alf®wg1m‘ai I y ef fective steady

stat.e pl.as con ration in a
o BT S{Te SRR st fub P T E5hvigion s il o as he
“Crétid‘ * QBlth Ry HNRRKLY asih¥ Sombinadti o ikigk & ﬂerﬁsedFﬁEmsported into the
exanple, the formnul ations descri bed herein,

whe
circulgtary pysien €8 CS, metabobizedaard alimipatedn s%ra@hle@afewf ﬂerdyésent
e e
emHodﬁﬁéht@ 1181% plﬁsib'r;%i /@tredu}Je @g gv/emnﬁ/mmzeg tlié vaation in the]c Crta’lcqio (termed
appr oxi nat 0 0 0 0 9 0 )
“Cr%tfqg‘@r?)e&mpf 5 Ele?%lé Sﬁ?é‘fﬁbﬁé ??&n ﬂa%wif@ﬁ %f;"%l PhRAgHactive
phaHﬁéc@gtl @dl&ﬁ%?:iy%e' rﬂlefi@@{ duc;gl‘fe l?tcbﬁ’stﬁ{t Cr¥os, thereby

concen ons of “two ag ent nation 1s
mln[mi‘zﬁ’rgr(éldtlb ovad.dntchses where the Tmax and T1/2 of the NMDATr antagonist and the

AChel are markedly different, e.g. by a factor of two or more, the desired release profiles will
likely be dissimilar in order to minimize the relative variability of the active agents between

doses.
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"Cratio," which may fluctuate as the conbinati on of
drugs is released, transported into the 25

woiowuketsor y system or CNS, netabolized, and PCT/US2006/013506
el i mnated. An objective of the present invention is

bi | ib
hor PR B Byl on bl Bk SRR PR RS itea o

dosé GstiifiRatn eMeleass Iﬁbdmfé@udrhe ré@ideatliase d:ﬂﬁedtth&s&ﬁt‘éd &vith separate
(termed "Cratio,var"). Enployltgqthe met hods
r

admyeisastioneef caeh agent Th?ecmeble%ttp@ % NMIRAp fniagist 466 fhfeAChel may
to produce
rosuP18 BRI BF e BT e bR Pt Gt o,
varln all foregsiag avpeetseofitheintamtions adlea'slISQ%QBOI 9080, NNIDByror essentially all

of thg NEHSA speRst e sharippeetiioh BN i ok P e ded 1 ¥ controled

rele%equéé’esfo%l kn sdxﬁé‘&hﬁo&ﬁteﬂﬂssﬁ'léﬁst 8991 JF 1 dRID APantagonist remains
mnimze lative variab ty of the active agents

in theetxignadnd ddme £ornﬁomﬂ1®® Mommg ﬁﬂrddmﬁwﬁlbepbmaﬁlcal

The .present nve ere or e. eat res Iat

comppS BRI ACHBRE. e aOVIE 5 438! St PG Frof e of ipproximately
2, el sas e, madi Dice &dsk, ppidkimeEHCEha@Y & sdet BELA, 36, 24 hours after the
associ ated W t h separate administration of each

NMByerantagpnist isdniedvacd bito asulipet. DA Chehmayatioste piavidedin
conft ] rellaYe dJsggé‘toﬁm'. r’l‘h@@ ﬁ?e%'s“ éU 0, SHBE D05 tdo% 95%, or
Fesponse, as describe al'l” Porégoi n

esse&hﬁ@l&éy? 41$ oDthetAGhel mwsHe provided ad aeaﬁitroﬂil@&ﬁel%e f&ﬁi%lat&ﬁl%lf provided
essentially all _of the NVDAr anta onlgé inth
d

as sb%thﬁafé%tl. e haEidomic (G wm SRAPPIEIBREY; ddeP>ilr> -4 13,120rless,
appgogiﬂflgétgi tfgourg & &?ﬁagt @NCBS 3914, OF B4 hbiksSABEHE Al E@ai'ﬁ r§duced into a

9% of MDAr’ ant'agoni st remains 1 n
subjert ended dosage form one hour follow ng i ntroductl on

NI\/DE&HC %cﬁlglgré) m‘iﬁaﬁé%{qg% ﬁ%@g&p &h@& e o 6(}5 ngjpgﬁent n a%lanner that
redtﬁﬁ@ﬂié)@aﬁﬁﬁtﬁtWof th® ratio olf-the cohcontrakiohs oﬁﬂﬁ,acﬁv@a%t td ®&Ba period of

approxi matel’y hours to at least 8, 12 hour s
timethesebst mexmumg\theath@@g@moétenﬁfét while winiméging thesidg effects. The

presSeH Sg to Odqﬁ‘eﬁ%% st@&tgfb&pﬁqoggclﬁ%ég&g &quas fttlgbso?s well as

COﬂ release osage

forrﬁtﬁl%orﬁQﬁ’ocoﬁﬂ%auSﬁ)é’/dlr&Ekbto dose @uheiahticl dnreRhie Mbdifibgtion to reduce
AChe|  may provi ded as a controlled rel ease
adverge ﬁﬁt%tt PSéﬁClatPfl vptRAFagentas such, the AChel may have

a %‘Fzﬁ)r{ ﬁgr{'ﬁ@?gﬁf‘o AP BE ¢ D r%anﬁaggﬁls@and]ﬁé éhe‘f' is l%ss?than 100%,

1.2 ‘or appr oxi mat e rs to at
e.g. Blpssjiﬂan 1@, 50%230%420%, @fli0es aftdrahd\igeats haye [resatch@djsteaiy-state

bj.e Th
conffBo R CELY ele (o LMY S FHaRo R HigtAChel ¥ Less than
10056 AYC RS HAQ 7090, 15890, Bddey 2096, bE0% Autifg Be 18624 hours posft—

concentrations of fhe active agents over a period
adnnmn@athnhérth@ggm iInisgring gmbhdimennés; &pé@mtle,vm éqss tthambbet 90%

(et BB PPl B p 006y niFaLion R B0 a G o Y el
phafifdBeiiicH] ipR&digfts WRdrlth@first 4, 6, 8, or 12 hours after administration.

In all foregoing aspects of the invention, the NMDAr antagonist may be an

aminoadamantine derivative including memantine (1-amino-3,5-dimethyladamantane),
rimantadine (1-(1 -aminoethyl)adamantane), or amantadine (1-amino-adamantane). The

AChel, an acetylcholinesterase inhibitor, may be, e.g:, donepezil/ARICEPT®,
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fornul ati ons of conbinations directed to dose

optim zation or release nodification to reduce
wadverizeseef f ect s associ ated with each agent. PCT/US2006/013506

Optionally, the Cratio,var of the NVDAr antagonist and

. 1B | Snipe % ® ® 70 /
riva SR Gy Eferh e NN Qocrin SBRCIER S, Fiifonate, or
hupsitzérged- Binal &1 dmecamisidimens, thOPMDA2 khtdgortiftds Seatahting dhile the
of the NVDAr, antagonis nd the AChel is less than
AChsid onepgril, [Ny asgNEF a@@%‘fa@m megspngse, %M@F@men@
th ﬁﬁ)&ﬁ ROS
nqgg%léggﬁ)%gl rrenfs e Cra t&&%\?ﬁé '@%hgfs,s&taﬁt out
fonﬁﬂ%ed (fer. gal, 1ﬂtmsrsn¢dsatmp8:lab untraflﬁ%l,wub@%al trﬁnsbjmhehfab isubbdermal, or

Lrati th
inb oS’ herihe hess Fpriled tetin iy beTomuated i puspension
capﬁﬂ@téﬁl@tt §L@pr§lfbrKi 30tib) patch, bdLURI(BY., %%BE&érﬁlaﬁff ithPRntable delivery
I nventi on MDAr “ant agoni st may be an

deviggion mﬁmﬁpn pemper Ifidesireds thedMRA ﬁgtag@mﬁmn_dml@e AChel may be
adm(n%eda 1'1? ans(i) gn<§/ ggrg!aormt %{ azﬁlgsrﬁa%ve?ya ﬁ%«% a{éta%j cllerilevege% in (sg'parate

-amno €

forrhlaBidfsrequsaamy tor MWathin dhehodChe) hours three hours, six hours, 12 hours, or
anacetylchollnesterase |nh|b|tor naybe e.dg,
24 hpwregfereh piley. AEpministered\agparaiokys thetwig@gents may be administered by

e AT HROBADAINRS AT AL Rl sy, e oo

evelln ez mr}em dafhudptiomallg oie t\&ﬂ‘agﬂnma tpsgvidduetopévb¥irin the form of a
i St mant i ne V\h ACheI donepe2| I

kit. ?Fpe%%?* Ig&gﬁﬁ%ﬂw-ﬂ@n a%&bﬁ% arcypioyided iy antt gpsage form.

hu ﬂ?ﬁléés‘?ﬁhe‘r\méer&leﬁﬁg@ aﬁ%ﬁc@%ﬁcﬁscﬁnﬁﬁc RYPAMsed herein have the same
antagoni st, the AChél, or both agents are 5 fornul ated

meahing @rcammcmhy nadezstood by popoledinarnskil irathalart te wiidpthtsinvention
n del i,ve

bel o AR Rl peiods SELRFEDs silanon SHly b P 4fhe cREeq erein can

be u@edS itﬁﬂie PRictee or teaifpldfehe indbhten, sﬁtﬁbw}ﬁbﬂl@ﬂé’and 1QhteAsls are
or device a subdermal 'y inpl ant abl e

deS%@efi\béloyv %Wb@%gﬁg@éteﬁh@péwmsmws apg othss refergnces
merﬁf&ﬁec?h@@lnaa% %8ﬂio§e¥te£}}fréf£}%{1&%%elp§ﬁn&$’ Il@ﬂ’[y ?éjof dbnflict, the

e conposition ernati vel
presdat Spberﬁcdtwm isdpding tefidifohs) mill k:amtmln $n sdaditiem tthéiinb‘gerlals[ methods,

wi t hin one_hour ours, hours,
and fisialts G e S P Babina o b5 Knfing v L pgiad percentages

are BERRIAL Bhl¥ss FRGwiQpagRBA S My be administered by the
same or different routes of adm nistration three tines

a day, tw ce BRIEY, DEHGRIBTEQN OBTHERGHRES every

t 0T 14 hERPh st wdna s EAERYE A R gD SH gt memantine

(NaBh@Q ahd Shstanet feh@sdhRlulAbas Bf B¥ndthd oNPq-aém thlpéme and NPI-
form 15 Unl ess ot herw se defined, all technical

6808): i Brersustained eolpase fermanlations |0ﬁn1hm/2a2 § mg of apemaniivan| T’i@saélssolutlon

prof W gt B P R Yot s R bR oo

anFIGURE iBlisa Siaph kikdwidg pesidtydplaiha boti hewts e84 hbRedf dosing
Wlthha.enr 1?1;1;11ed?§tg release formulation of memantine (Namenda) and sustained release
formulations of memantine (NPI-6601, NPI-6701, and NPI-6801), obtained using the Gastro-
Plus software package v.4.0.2. The sustained release formulations contain 22.5 mg of

memantine.
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be used in the practice or testing of the invention,

suitabl e nmethods and materials are described bel ow
weal2boepaided cat i ons, patent applications, patent BCTAIS2006/013506

other references 20 nentioned herein are incorporated

co nflffI?}f(w 5‘? 5 Qraﬁ)ﬂ?reg%l&%fg é{%%ﬁac%l%)?% Le@gllsgagﬁtggug{] séate for an immediate
reled@fﬂgﬁgﬁhﬁdﬁlﬁo% mellnhnmlmr(Naﬁimddt)mllﬂd;dsthmeﬁ relédse deML&dltlcmls of
met hods xa es ar stratl e .only
et dNET-060 b VT a0k gt NEI-5 Qﬁr Panrdusies E*@rﬁ? ol software
pac%[é w0 %T@éus&éﬁ‘ﬁe@iﬁ%le%eﬂ%ﬁ%l%ﬁoﬁso&%aﬁﬁ o8l 5 Iﬁgbﬁ%emantme
CRIPTION OF THE FIGURES 25 FIGURE TA 1S

shAiGA(ERE Babhowhédissdmtionoprofite afed ehistrifcirRelbast I(SJR) Memantlne (fast) —

g ke s IR PO L W (Ph BB IoRBH /g g TR Doncpezil

(NPN%WO)%Q@) SR h&mﬁam@@)wﬂ{m@?éﬂ [aBi7oNs contain

of " memantine. These dissolution profiles were

0 thaI B showsdiggution praity &»&R Mrmesiting (fast) erSRaBonepezil

s R g Skt oo TP SRS BB 1y 0) SR

Memeiaed (glody) SR B acilfsp (NeDn-6871)nenant i ne (Nanenda)
and sustai ned rel ease formul ati ons of nemanti ne

( NATIGE BV 4 shows disgplutiopprofits ofgB0Y5 Memaniing £ast) s SRgPenspezil
eGP Rl EE - ST Bl e oo,

C) SIOVERtih2 (H6W) PSR/ DISRPOLH] (iSH0) (NJPI&HQ)lC is a graph

S B LA e B or
AP RS O et L7,

Me@a?uwsmms Silprwayegﬂ (Pavk @JBI-6378)0. 2. The sust ai ned
22
= Cﬁ@ﬁ%ﬁ §ﬁgu & é]:aglg% Fﬁl?c%t atgorrgfob?aérﬁ%fus%gqgggésﬁréﬁgs Software

packigle8a4.6.2(f5Rhe YEIl@®ing T&Gmﬁoﬁﬁﬁbﬂs A)Ismtmhenaghgpselwdﬁ):pezﬂ
Donepezil (NPl -6170 B) SR Memanti ne (

mma&@ﬁ SR VIR 35t SRAYOBREALIG) @%PI(@”%MC) SR Memantine

Qﬁ_{gkﬁoegkl &Eﬁézﬁﬁi?@umrﬁll\?g %%7 §)§ g}%ﬁ@g&h@ f}) IR Donepezil

(NP(If6a§t))), E) SRIM6m3ifine @)ovoRS MBvanpaziesions qmahmn)SR
t NPl -6271), C) SR 10. M '
(s {’%‘fﬁiﬁ & PR lar Porzqegg%tjon@?qbra%‘mng 1hF Gapojus software

[ f ol
B AL 58 GO

MeihutitioarmiR Dosperd femadition; nedi um) (NPl - 6272), C) SR

G & SRR Bhcagho R et Rl BNhiafiohs and SR

forrhil188éns of i presyhe Rféhtion.

DETAILED DESCRIPTION OF THE INVENTION
The present invention provides methods and compositions for treating or preventing
CNS-related conditions, including psychiatric disorders (e.g., panic syndrome, general
anxiety disorder, phobic syndromes of all types, mania, manic depressive illness, hypomania,
unipolar depression, depression, stress disorders, PTSD, somatoform disorders, personality

disorders, psychosis, and schizophrenia), and drug dependence (e.g., alcohol,
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15 (slow) (NPI-6173), B) SR Memantine (mediun) - SR

Donepezil (Slow) (NPI-6273), C SR Menmantine (slow) -
weRdsmmewezi | (sl ow) (NPI-6373). FI GURE 6 showeCpiuasiwe/013506

concentrati ons obtained using the GastroPl us software

oy QREARRRY s boohi B Eh i A P PR oo, Fiepsy.

headdeire,rriciitegalid, @Btopic pail nearoppthids) ce(réBoﬁ)m@he(nﬁiE’J debdealips (ifluding
Alz%?pgl% g%%; %@%%@%ngghrglg%sr 'ﬁ[gis ngﬁg%efc ezr%):lpes g{bcglg%ipation includes a
ﬁrsl(d'ggﬁt 49 Ixﬁ)lDﬁBah@g&EEﬂ 438 ah%@ﬁ(@{ (&R, BOngRSTARICHPI®)

6373). FIGURE 7  asma concentratl ons
nvasmramn/@acwwg, th@mtmnum%mmaécomgenetnfonate or

hup?rgmﬁf%f l,;l'{h]g m?;m‘gl? 108 13ﬁ W%Q?aﬁ@%&%npﬁc@ns aqs&clated with CNS-

rela@@%ﬁ@iﬁbﬁ afeOA I apdd R prevéaitek! S dRlerhtivBI9VSuch that progression of the
har macoki neti c properties of various iR formulations

CNSrielagikcondifinmisiesisnd. Resitehl, Fe R (o penesto, o even both gents
is f%ﬁﬂt@n QE%&% He%\é %@re}?ﬁgﬁ%ggl rrpos gﬂleatlp)flgﬁlgpa{ desired time

I nven pr OVI 1 ons

peribd @it istgglo éncﬂrgﬁ\te B‘é tHbgapeﬁﬂcaﬂleeeh@d et low I&dbﬁgh)ﬂo&'educe or avoid
i ncludi ng psychiatric dlsord rse@%.g. nj c syndrqu
adverse ayants asgetated yithiexegsgive levshigicithe ée gHbienty Preterably, the

con%p\ﬁ&ﬁﬁfls E@tgb gresgﬁrfh\?enﬂ R ﬁfesﬁh}{ﬁla{ehltf)‘ rovid M@ﬂ%a}on ratio

ni pol a ression, depression, ess disord ,
varibfiB; owo theet chfsmgrmtér\&d) tmhe rsslﬁssnhmsthambsbyved @r preddeedsior

ch05|s SChIZO hren and dru endenc
forr RGOS ek ABEET SOMDEs BObe) N 38D PEIo TR BB AD F5@aaed release form.
psychostlnulants (e.g., crack, cocai ne, speed and
net h), opioids, and nicotine), epi | epsy, headache,
NMIDAx Anpagonistchr oni ¢ pai n, neuropat hi es,

Cyra BT eoa Rk Beah RSAFUP afd Eitfiolfont ob e

mvesmam peadidudarly ih@lsdlltﬁeﬁara n01f1-lt<5)5& whee nted 1halﬁe ¢antsinath¥ithe
ant agoni st and an, ACh donepezi |/ ARl CEPT(r), 5
inventiohs e Farme nERIOKINLY ‘)‘SGdg%\P &ﬂ%‘fﬁ seayerIOv iRdntended to designate any

S RAEEESES 5 4 O 50 RS P g oo

("FlaaSpivr admihistiation GNBimared aaf imdkeeping ivtithosstabiisheal regulatat e criteria and

Qr preven ,,or alt ti rogr essi on
pracijec{ip USceRE & ShpEe oL B e G o st saietoBLRPGo Ry Ay country
for @drﬁllﬁf‘srtraﬁf)n tasRans\ W aigfiy. s, or even both agents, ' S

formul ated for extended reI ease, thereby provi d| n

c ondeifM&Aramtagenist may &g ian @thing- n@rn@tqg@rqomoumnc?@ing, for

e R ke LR E R SRS e ORI

amibdthylfada@afiak), haithdin® {1-emidteddaat@fine), As Wl a8 phmfdceuucauy
Preferably, the conpositions of the present invent

acceptable salimihereeld Memprpgiigidesqribesh darfixamplo it Val Payent Nos. 3 ,391,142;
5,891,885; 5,919,826; and 6,187,338. Amantadine is described, for example, in U.S. Patent

Nos. 3,152,180; 5,891,885; 5,919,826; and 6,187,338. Additional aminoadamantane
compounds are described, for example, in U.S. Patent Nos. 4,346,112; 5,061,703; 5,334,618;
5,382,601; 6,444,702; 6,620,845; and 6,662,845. All of these patents are incorporated herein

by reference.
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variability over the dosing interval that is |ess than

that observed or predicted for fornulations where
waeibdsherseconponent or only one component i s i NPAW/US2006/013506

extended rel ease form 15 NVDAr Ant agoni sts Any NVDAr

ant : I+ 4.0 .
ST SRS Dy B (0 ARRAI SRS
eliprgil, tfml‘edﬂmxpcdgm, HematmldCQMOMm(nmlwiold: hn@tlganel phencyclidine,

ﬂuplrﬁﬁ go{g?l,lfgltl} %Lgeera@@%atlﬁégc gﬁﬁfﬁeypgﬁyl% i rﬁgjltoﬁa%\ée
dexﬁb@bthb 21 §E)- 3T ¥ N -aythl o f h\?clma iBtBStabaRe cféﬂﬁlorphan (-
or

Adm ni stration ("FDA") adm ni stration
'hm??é)hy-l@ﬁthﬂmorl@b@snh 8 ph&wce@tncaﬂy ias¢epthblcogpll catesﬁey thereof ora
suscepti bl e to approval by
met%dlﬁ%%&éfoqgf?n& 8%1? Z‘gﬁ ﬁ%’r y agency for any country
f orTledihmadentital compositiclimasg be foralated to prohile MMsntine in an

amq%fn}&? gﬂg etvyn%%/l lb%;l &é&rgg)eno adamnt a%gy,co()r%oand%o mg/day;
amahid#0 iR %n ggmn%ilﬁg lb@%éﬁ@%aaﬂgkgg W% &4 §do ﬁfb/day, or 100

am noet hyl) amant a
and 390 axg/dey; ad&mmm@rphmn\mlaknmt phgingibetutendadddy5000 mg/day, 1

o L e TR o e o
typial 15 18947 thah thdie §8térm3ided f(ﬁ*r@mts?‘ dR%ﬁ‘eéeﬁta@i%% ‘Elf)hﬁg ‘é%n $OFound in

exanple, in U S. Patent 180; 5,891
the BDﬁlbg’ @yene skidedsintbyag 38, Add| t| onal am noadamant ane

Pat enw%f§%§’€ﬂ€ﬁﬁ{ IPEI gglgﬁ r%gxiieé i% g., Tmax and T1/2) of

mentanBie, dhkhtading 44d Aiddntadie20, 845 and 6, 662, 845. All of
these patents are incorporated herein by reference.
10 WO 2006/ 121560 PCT/ US2006/ 013506 Further NVDAr
a A
Tabzepi ﬁﬁﬁ‘h‘ﬁ!ié)lkltn%?%ca 'EP& ’Ikb?i elﬁpr d;yn‘sq’oi' Qeglaéég(f Nl\tIBAr zéﬂggon?sts
Comppaypdc eryi dlaman grifmaxing] neNommal uzpl el,)osalpengautIel
phencydl pHitne,| fdsupj rtivee ce| f ot el xof €l barmte,

ner amexangn.sSger m ne, spermdi pe, | evenopam |,
dextronet-hor pk an ( ( +N) - 3- hvdroxil/- Ne Ni nan) and

Memafltme aboﬁb itd, d3ex ik lé)fzpﬁlgﬂay,( ( _l_?os%escalatlon
3- hydrcxy- N- gt hyl nop §iraEAre  preqyiedrhaliveieation cal | y
Amaedept gbl assalit & esoesooidaaiye oﬂauuoalanoa rret abol i c
RimPHAgmaT 0T gt —gmy 6Uf fay_zémg}a%p frléémnl hre—pharn ce_utl Ca|
corposHti-on—may be fiormilate o provide pepantine in
an anount rangi ng between 1 and 80 ng/ day, 5 and 40
ng/ day, or 10 and 20 ng/day; anantadine in an anpunt
rangi ng between 25 and 500 ng/day, 25 and 300 ny/ day,
AcetylchbQifiestOr:an dnBibitory/ day; or dextrorret hor phan in an

nt, rangp.ng be n

e A(Ehe? g{” th% com \11\1/1eate10n escri %ec? gerem 1§ an acetylchohnesterase inhibitor
(e.g., donepezil/ARICEPT®, rivastigmine/EXELON®, galantamine/REMINYLS®,
tacrine/ COGNEX®, metrifonate, or huperzine-A).

Donepezil, described in US Patent 4,895,841, galantamine, described in US Patent
4,663,318, and rivastigmine, described in US Patent 4,948,807, are all presently approved by
the United States FDA for the treatment of mild to moderate Alzheimer’s disease. The use of
these AChels commonly results in severe nausea, diarrhea, vomiting, and other side effects,
including cardiovascular side effects, most of which are dose dependent. Furthermore, the
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and 1000 ng/day, 100 and 800 ng/day, or 200 and 500

ng/ day. Pediatric doses will typically be |ower than
wohosa20wb er mi ned for adults. Representative deeTmng2mani3so6

be found in the PDR by anyone skilled in the art.

1nte1(%pb( ]ffﬁggpya ng(‘.%@? Iﬁaqr re % ﬁgo:%anéﬁﬁ % céos%ag,% glgﬁ {Ghteilg&est levels
(Am Bem( Pnysn 68@)113657‘%@063); URha#te B¢ pationes dagBotaorat® ¥hrofic AChel
humans for sel ected NVDAr antagonists Conmpound Human
therapyax i n Normal Dose Dependent PK (t'/:) hrs Dose Tox
in
ot ALE PRAEIRALAOF oQlpchicdh Sl PP LA R RIS AR jyon
amoBntl@fgidg (beivgﬂeddyanldlel mg/dalﬁt'zl and 5 lﬁg/rdayl,t adi and Pinghlay; rivastigmine

100- 200 | ns 20 Acety ol este
in o AP BTBREH BCURERR | A8f 12 R B R b B e R B g me/day; or

laR@h Alowdf {dhy; or 2 and 12
& done%@elzn:a?l/ ARl CEPT EW{%@% fﬁ{cﬁ%ﬁrgym E’EZ 51%16{“% yior£an

mg/day. aRcchmrlneibREwN\rtbzpncaﬂly be kawier ﬂ@nmmermmed for adults.

mstrlfonte er Donepezi,l ed in
Rep{iEbrta i foefiesh B IREin: PR, (VA BES bine G ¥R

Patlaple 2 %w% &BpBiPthehermidcoRinkti@ ief €sgr Thed ahd T1/2) of

US Patent 4,948, 07}3 a?jeﬁl al | presemo?enapgf%ved by )
don‘tméﬂ,umals@grnsteag@@ntmmes ond Huperginezy.nent of mild to

noderate Al zheiner's di sease. The use of these AChels

commonly results in severe nausea, diarrhea, vomting,
Tabde2l Rlidiﬁfacakﬂﬁtleé 416 Tox in hamhus forgseteeted Astedsul ar si de

effect S DS which are dose dependent
SRl her mor | TPREPLT WhTB00E) 121300 BETFUS2006] FE40E D
interrupti o Téfhrg herapy typicallly requires Adverse Event

ARICEBT Ybdnp@kil ON 70T The dgsing st artlsngmgdaythe [ o\Weisdsea, diarrhea,
| evel s (Am; Fain. Phys. 68(7): 136572 (2003)) insomnia
—rately {fsg‘ti ept-s—gannet tol-¢ £aie g... o€ ’N‘he! =
EXERQRle (RA8fiEmiThe:  Bhar macedt’dal conpSet PYER may b oo vomiting
REM % ""‘ﬁrﬁvTﬁé"qgsepezil_ugu¢y&mg,anounIN&@mguﬁ@g,
etvveen amd 10 ng/day, 2 and 5 rrg/day or 2 Mgm

mi/dav: rivasti grri ne lin an amunt gl ng heflween

HUPERANELS g/ dayf¥ 2 and 6 '/ day, 10070 g mg/ dgg,usea,gyperactwny

gal antam ne|in an anoynt rangi ng between 1 ang dizdpess

ng/ day, Z and 16 ng/day, or 2 and IZ ny/ day.
Pedi atric doses will typically be | ower than those
determ ned for adults.

Making Controlled Release Formulations

A pharmaceutical composition according to the invention is prepared by combining a
desired NMDAr antagonist or antagonists with one or more additional ingredients that, when
administered to a subject, causes the NMDAr antagonist to be released at a targeted
concentration range for a specified period of time. The NMDAr antagonist may be provided
so that it is released at a dC/dT that is significantly reduced over an instant release (so called
IR) dosage form, with an associated delay in the Tmax. The pharmaceutical composition
may be formulated to provide a shift in Tmax by 24 hours, 16 hours, 8 hours, 4 hours, 2
hours, or at least 1 hour. The associated reduction in dC/dT may be by a factor of
approximately 0.05, 0.10, 0.25, 0.5 or at least 0.8. In addition, the NMDAr antagonist may

be provided such that it is released at rate resulting in a Cpyay /C mean Of approximately 2 or less
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Representati ve dosing can be found in the PDR by
anyone skilled in the art. 10 Table 2 shows exenpl ary
woheosphateoracoki neti ¢ properties (e.g., Tmax an#CTAK2)06/013506
of donepezil, rivastigm ne, gal antam ne, and
for dppp&idatey Ahodidhb et [ast Bmausagek tHeat MR Bdiflaghdist isintroduced into a
humans for sel ected Achel s Conpound Human PK Tmax
SUbJGﬁtrs) Nor mal Dose Mai n Dose-Dependent TI/2 (hrs)

AdVES Stk e NI A ado % B%Pﬁ%iéh Wﬁ% hch 10 ;1D fe?:@aéed at a rate

Nausea, di arrhea, inso vasti gm ne
resultigy i a&?ﬂ@/@%,dﬁ)appmxﬂﬁaﬁlm lessnfgr aﬁEMlhﬁéltely 2 hours to at least 8

/ Iat ' 16- 24 nyl da usea,  vom ting, .
houts et e MArestageIRY oGS 635 208D g7 c P R Afe susained
rele§§éH@frﬁ&lﬁﬂldﬂsteﬂubltcﬂlﬁﬁﬁ&ﬁéentﬂa@o%wg h&ARk 'ilﬁjuillqg g., from 2 hours

Rel ease Fornul ations A pharmaceutical coRposition

aﬂeaachnm@htnagom to 4 heurs pftemadnunisirstiqn) slpwee eshthan gath, A0y 46%, 30%,

204571 ?3%&ﬁ%@ﬁo&%’ﬁﬁﬁg“’g’a@é&u@@ﬁﬁ%?ﬁnaﬂii?ﬁe§% & PRE AT

antalgBnidt. STHY R6dise S1apts gh%nmduamamy a&cotr@ingeo the NMDAr
rel eased at a targete concentration ran for a

antagpaist baiegjussd or gthes fackorprinclygiag thgme ﬁWtIf@@léWi epigy oppot. For
r d '
othe[il dggés & g aﬂﬁge M%ﬁgﬁllééed ddbg)\\/fééﬁhg 4554 ns t ?‘mr gygg é’éel Snoshﬁ) to dose. The
deteq:miﬂaadn of ﬁa)mai skpgeof plasma verichntrationds descaibed] foedaynple) by US
he Tnax. _The phar.maceuti cal ﬁonposi tion may be

Patq) N o 0%, g ReRsPraCHibyeieFIPRax by 24 hours, 16
ho l@ﬁtlonéll GHE Somflo ds{i}?cﬁ &sc@bedg%ﬁ is féfmﬁfatédesﬁéﬁ };h'E I‘@MWAr

The ‘associ’ated re on In be by a factor
antaggbmzshapupmm xitmoediedojut®n(5o1ile. 148 thah ’/ZI% iDore Imurdesd thars 90% in two
dditi on. {he NVDAr .
houf, BsplsL (RRIbe e bres; S kv ARt e o e prepgrosing

USW%%@QKBACQI SoRFtioBRPEONIaNBY B, 2 a@Emp&ature 323 MO.5° with water as
156 PCT/ US2006/ 013506 for approxi nately 2

a digpelptionmeediym). east 8 hours after the NVDAr antagoni st

di.t
- SO0 AU S e
is substantially idestidal towheidisselutiomyrofile siesim fof tf&ﬂbﬁﬁu]laﬁaﬁsedhxbwﬂ in

FIGHRIS TS epar -CHBoNNES mé@%ﬁaeﬁgﬁ?rg{f% i<t Firrabaanipesoastant daily

dosS WPhiB6Ls a SR PO ckHiratidnSrotis il AeSibstantially identical to those shown in
FIGURES 1B,6, and 7.

A release profile, i.e., the extent of release of the NMDATr antagonist over a desired

time, can be conveniently determined for a given time by calculating the Cpax/C mean for a
desired time range. For example, the NMDATr antagonist can be provided so that it is
released at Cpax /C mean Of approximately 2 or less for approximately 2 hours to at least 6
hours after the NMDAr antagonist is introduced into a subject. One of ordinary skill in the
art can prepare combinations with a desired release profile using the NMDAr antagonists and
formulation methods described below.

Optionally, the AChel may also be prepared as a controlled release formulation as

described above for the NMDAr antagonist.
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rel ease fornul ati ons exhi bit plasma concentration

curves having initial (e.g., from2 hours after
wadnmienisiso ati on to 4 hours after adm ni strati oRETRISZPEN13506

| ess than 75% 50% 40% 30% 20% or 10% of those for

an Wdkd theoinailations Aesdribed Hiarmn, desagnitiofevelon spbeadiidtd while

ant agoni st. The_ preci se slope for a given individual

minjipizng dgpilitatingotids-pieatothetere nwmlly assasiaied witbammedisi sedpase
fonﬁligﬁiorgr M%Jr@ G %rrgsulfocﬁ%r ﬂguc}’iﬂﬁttﬁg Emtqu o’g@ﬂ 1%3}( plasma

as eaten or not oses
leveirend therpetensiblby astemdael elkiof es tinaray tlfél thettapd:qtlcany effective plasma level,

rel ati onshl t o dos determ nation Qf injt
the é?sag%@e@renﬁ eésﬁ%sgma 41 SRuple, @BS P4 tHder d aflfa doRige, thereby
impRXARPpRienPYoryHianE@bEDhdHR N, Pdrdexbfible, RRfe@cts 1nc1ud1ng Rsychos1s

i ncorporated by reference. Optionall'y, the conposit
and gegwitive defidite mesoniatesl With thel adnnnﬁsmtm QWMMt@msts may be

lessg%netg %gg/e:’ & hacﬁggﬂ{?b?ny %ﬁr(é%g;ﬂ tglﬁ iieo o rﬂll$c£\gefléz{si§ fpetho fods that shift the
Tm#N ®dbeder tias, ABUY Pe@bfﬁgh@@a@/dwfdh@ agat Q{edh&lﬁg t}?e&?@/um of the
12 hours as measured usin P type 2 (padd

drugjpetwilyinceasesyigpambat als@rq%pms the dlalgtcemﬁratlgm at T)max and reduces

the ?, %x),{(?rm:ag}a éx%rvugiz%% ?ﬁ}qgée ggrﬁlta% EJ%QHHEE dlliﬁ'wg to th §l{d§r] gck% bel’ng treated

e COfT'pOSI erern

overla giveh pém@hoiiﬂrﬁé bh@Eredbcihg adiericsseveubdssutidted {Nyth dosing. With regards
|deﬁ%|cal to the dissolution_profile shown for the

to thegpfriiflathedawerst{dh and Comaguriigesplt igadovet 1n51d51;1ﬁf ofmvascum
or g8t Qfdéteff@&ls ﬁ{ﬂd E,%epa(ﬁ,lé;ye%%mgt a substantially

const ant ose, achieves a plasma concentration
pr dh |at1¢tlbhm thesspemrﬁe; tcanbmlaﬂldms digtdosed beteirt, sombomtoshmade of a first

SYENE LY R RN AL N TR W

confb@fitios Of a 38iedtbdRMOAR a8 SRR\ARA 1088 bk }fho?@ix@h@]sri@ bsbQ the
given tinme by calculating the Crax /C nean for a

Symamwfoﬂ @Nﬁéeka@adgbsord%r P@faﬂiﬁd eombmetlwvm@ these algwhmha lower
AL 0 e By ELRIA s AP B

relatige '@tthé saAnd arﬁourh oiff (ife MIMIDEAT driﬂ@o&ﬁ@éﬁd/aﬂﬂlag&@hﬂ frequgred to obtain
|ntrog$§e into a subject. One of ordinary skill in
the same effgct whemeashaggantds Eeé%lsﬁ%%rﬁtéWs with a desired

rel f [ t .
{ ORIt £t bdnd REM Wita AHERAATIN RORShre Elbyentently
variédClvethaxrenjzeaths dldm;)eptle benedidl amd manioozd the ltdxacl or elfetgsencerns. The
ormul ati.on as crlbe bov. he NMD
NMEP &5%\%9%{] mi%r%e BEER %9%%@@&?? ré?@é%%ctweépﬁgand the

ACHl %Jﬁﬁﬁ%@ Rhvers2 086 %53200% df ieh&inthl eﬁg@c‘imé | ¢hd 2818 ratio may
may achieved while mnimzing debilitating

Varysacaerdetfg‘ fedhe cartditioneheing igeri¢d. yinams saimpledthsiantount of memantine
ons. Furt.her nore

di at el.ease formul at
range L BECER P 10 ¥Pafie pe Y oo e BRo T B G FapefEdveen 1 and 20
mg/@dyas ma
When the memantine is in a controlled-release form, the preferred dosage range is
10mg to 80mg per day; daily doses of about 22.5, 27.5, 32.5, 37.5, 42.5, 47.5, 52.5, 57.5,

62.5, 67.5, 72.5, 71.5 mg are particularly preferred. When the donepezil is in a controlled-

release form, the preferred dosage range 1mg to 10mg per day; daily doses of about 1.0, 1.2,
1.4,1.6,1.8,2.0,2.2,2.4,2.6,2.8,3.0,3.2,3.4,3.6,3.8,4.0,4.2, 4.4, 4.6, 4.8, 5.0 mg per day
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| evel and the potentially extended period of tine at

the therapeutically effective plasma level, 5 the
wdas@ge13e0 equency nmay be reduced to, for exanpPeTASZWE/013506

or twice daily dosage, thereby inproving patient

are AABhILAY pRt@RY. a8 AGLANGErlTREfefa BRIDBdinSdfl theahéBEite dose is 30 -
I ncl udi ng_psychosi s and cognltlve deficits associ ated

45 mg per daye lekemimeosmbinationwigh a zih d@%@g&rﬁ st engfday, péministered as
h
o shERAREE i, AT A ARIF Bt 150 o
preﬂet’.’i(fjlaQse]!iastsiulifﬁ'ﬁua((ij tcéliﬁs_e lﬁ%&nﬁﬁﬁﬂ%g Iﬂg mélﬁaldﬁleda'?nbfpeilher lﬂ)"thl,g;uch that the
. eaucl n t of the ru not. on | ncreas
dlss‘%w pRile &F 45 e diigsdn Fh?ec%?m@atg@ﬁé@ﬁ"t H{ Taiehad > prRegially with
reg@iSo RE YGRS, dEE PR t @&65‘3 RPN DA A8 taB0H8Y 4hd dACheI) ina

constant "anbunt of drug to t e subj ect being-treat
hunpwe Foangmaatingand dwhepézil, whichdrave saiileriphgraabokinstic properties, in

.._events.associ ate t.h do ing. Wth regards to the

virr SRR T BT AlorFe AR ReETean wi 1| Casult | u &
| OVRTa drofRirEle Eﬁ%odlfneﬁ%%i%‘&ﬁ%'oﬁrmeﬁﬁnﬁﬁﬁéﬂd' Jon€pedf are formulated
effects and ot her adverse events. In addition to

intotheadsgrapsileisdacdaspribeditiessin) with gumaﬂy; siiilar dissolution profiles. More

' ' d f f NIVD,
preff AR, BEkd B2 AERE Rernting b pcibieg AL BS0fon Bt Minitar o
thatts@6¥n feQibhARinedn Fifur@4Behe @epsiafsl@%ac&mr@ems @f démhezil are
one or nore AChels to | essen the synptons

prepaggst with atdéﬁolalﬂ% pepdile sipiler &ﬂ@bﬁmmfphé@ne@ﬁ@l mtée sape Egure. The
Pt B UK 05 DR SR R SR RN Wy meranine

or dogépizil wed Eﬁsﬂtyfbﬁax‘éatﬁﬁz@imumov@f methedONNDAbeady agpBbe Slled into gelatin
and/or the AChel required to obtain the sane effect

capsiiesrPydBats oigamber i achisve thequplsrad ajays offmemaniinerals Oxhmg per
capdiitds A3 cﬁile;?é}ﬁ oA, %@f QheSko gwi)ibe %m%fn%ntme 3.6 mg
ﬁer a

convenl ent varl e XI mze t
dondqmzelfcpmbamﬂiomayrhezmepdn@i byedmbiaings0 engmmm‘me@leads wfﬂin 60

son PSRRI Bl e SR BELUESR 2306000 2050

donSRZNRRAIZ R chuik00% of |ts nornal effectlve dose. The
preci se ratlo may vary according to the condition

be |A@im¢r@éhye@lffemt eiease Rrofiléscfor eded agtiveipharmiacerdivalningredient may
2.5 an t he

be ppREEE oo hin Br il B et AR KB R tecR o the

ingro®ieRs] ¢rIaEhhg3tHe Mndte e4pd A6VdIGEndre be asitrul BioRy fdrfvelopment purposes
preferred dosage range . is 30 10ng to 80ny per day;

or spreiglized faranilagiong frydpdiyiplugl proguats. 32 5 37.5, 42,5,

47. .
par Ot 8aPesS s apRicen eoer P ppisl Bt iopal vil
typicaihyt deddrivéne the é;leﬂalseag‘ecfbm giver pptieit &fcb@dn@dﬁ a@ﬂekamewelght
1Pg.t 10ng per day; daily doses of .about 1.0, 1.
pathg] Qg’lcai sigte, incgothgr @ra@etgrs n §ome cgses, 4t way ge gecegsagy tqp,usg dosage

outs\?;dbe%zf 618% /&%—15(% %t%toedén ?aﬁéxfg%ué} p%ascg%@ng PsBrt 1 BRa HB¥cf 4Those cases

will be apparent to the prescribing physician or veterinarian.

In some embodiments, the combinations of the invention achieve therapeutic levels
while minimizing debilitating side-effects that are usually associated with immediate release
formulations. Furthermore, as a result of the delay in the time to obtain peak plasma level

and the potentially extended period of time at the therapeutically effective plasma level, the
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are particularly preferred. In a particularly

preferred enbodi nent the nemantine dose is 30 - 45 ny
weenoetdayseot aken i n conbi nati on with a donepezi PCU@S$2006/013506

2 - 4 ng/day, administered as a single dosage form

dosdet fheiendl0n8y B8 feiluadd t@nfowﬁampk NBhce bR @wice ARilPabdags, thereby
osage form preferab#{ has sustai ned rel ease

lmpf%rmmpﬁtenbﬁynpltﬁmm% eF@ce.donepezi | or both, such
cctt)gcﬁ @thlthg%?lln#}ngﬁgn Bf ﬁ’lte %@aﬁf)n télg&g% ﬁ%lﬁglf%\srtah{bggﬁﬁt and the

AC]nefI gabeadministbred Tima xombhﬁénﬁl ﬂaaoimmbvasedﬁéaw ahbheveids endisirable
A human. For npemanti ne

.. N Ar nt agoni st_and 2 . e
side ﬁ@e@gq?mgs v@ﬁraxarﬁgf%eﬂér Fr&P%W inshikngpyRhofés g cognitive
deﬁ@ﬁ@&%&?t@& withthe Xélrhf eltos) Bf lgﬂr Qﬁ@éér#j?c? m@glﬂe 1884 in severity

be sim I'n a pre erred odi nment
and ifreqeertcy dhoupie theentse 0é€ cramblldd-melpwl thethods thatrshift thiedltnaxlid longer

timesh irebs et BF ALTAT o8 afies e Reahd FORT qfsheldrug not only

incrBdse} Thak! but a%@@@uc% tHREIrh € SncBhtr SRS ik z@lﬂ@edﬁc@?ﬁfeed
with a dissolution profiles simlar to that shown for

meé@mwn rasio mowdgxgraemme can@tantwpamépédlyag tp duedwibjsct being treated
oveff 5o Bedo $PERCRA il e AR AOTGRNaShAhudod WA Bpihl Simiteny,
s1de%if&tsfdsﬂi¢5£ed WHE thepiise fo€ ACHRTNAkLY 6ls6 baF@luagPinsey ety @hll frequency

nqagach and contain approximately 60 g nemanti ne
thro}}shé‘Pn led pelense mgthodsasi |y characterized by known

gggg%amzﬁﬁoﬁﬁﬁgﬁs rﬁ?eycrrgﬂmfl%t olngg};]dvli]&e AR ts Adéhtlwty is

S by mass of nu I'eve e pre erre
achieusksbyéominamgttha ectok aglntd withgutpequiriag pemﬂrdkda'akéase technologies.

In oﬂ@ﬁﬁ fz)ﬂlill!glegrtse pe@w{ﬁg{;ger C S@{gﬁﬂpw&r} ex%g%}e%%‘[athe com rrgmed active

haﬂﬁeﬁ:@éﬁ@eﬂi eiQPLRI cf‘&nﬂi@é} OEARNEH B8 m&@ﬂtﬁdﬁs @gtlmlze the
donepezi eads in each capsule, equivalent to

pha:lrcha ’n@s A%fgh@ gctpileugralzmacnﬂfgtfug@) ag@q&e@s‘gdﬁcebﬁgﬁglqbdny fo??he Cratio
ove SRR AR L A BARS P BEyd Pgn

effeaﬂ’l@r tHRIHgEMS Aventhr tae€ mhdxediA ﬂh@ %ff%@tl@ﬂb%&if thd@®mbination. The
rel ease profile for each of t redi ents, enablin

Cratioyuariabi ity dpiotio Jav discishinad avthertsndaiidievistien php series of Clatios
takeﬂ%:gsr £BRER beRM bAGES dlézg&e'g%sﬁtﬁé Helafe %fﬂfo L %%‘g &rgﬁﬁpﬁe%rby 100%.

VI pr od peci
Thetlrgso fordhe contilbé relegsp faprul sion dfelarhgshm}d{ sipeifishihadifferent

P bk Ao LTS ey DoSt SOREOE L0l B IR same
drué%%v@?&%gélgxﬁhcé{t%ﬁﬁe o, ﬂEﬁﬁfng%Bﬁgﬁif%E %dmhﬁ'stlsd ?at steady

cases, it may be necessary to use dosage outS|

stat¢. he range stated in pharnmaceutical packagi ng |nsert to
treat a subject. Those cases w Il be apparent to the
prescribing physician or veterinarian. 30 In sone

Mo&&S TN dRiisiratidie conbi nations of the invention achieve
therapeutic level s while mnimzing debilitating

si %weepfr@ma@on le& theaneention mayybesslynisteraskinwither a local or systemic
rel ease. formul ations. rther
manp 1 2Bobter i fingt MISHR bR TS b PR BB Jeflusrad i an
oral] ®MRHermal or intranasal formulation. In a preferred embodiment, the NMDAr
antagonist, the AChel of the combination, or both agents may be formulated to provide

controlled, extended release (as described herein). For example, a pharmaceutical

16



10

15

20

25

30

and the potentially extended period of tinme at the
therapeutically effective plasm |evel, the 15 WO
waees/1256660 PCT/ US2006/ 013506 dosage fr equenegTmnsynobe13506
reduced to, for exanple, once or twi ce daily dosage,
contpasitieR yhat pfavidedicotrflbdd elRbseCsTRe NMDAr amtdg@ifiethe 2Chel, or both
Accordi ngly, the conbination of the invention allows
ma IPF‘ePTRM}Jﬂ(g ﬁﬁ?@ew&@e dpgredrgentriagents itheons Grinre fdditepal

1ng1Je gtg ﬁ%ﬂé@é g} {é)ggtjsgl%{\;?? Q‘%z{?ls gl?&lé?%@@ hfjgr a?gents to be

releaﬂedeat etdrectd ratenﬁdr lackpagﬁpd;ycrimbofmmm (of § hmigm agents are preferably
defjcits associ ated w hth stratjio of NIVDAr
%W@W&%%ﬁﬁmoa eﬁlﬁec’;%@@} %fpgn & figstepd §erond peents in
the &ﬁﬁﬁiﬂgtlibrf r‘(?pticb?ﬁll?fthg it ”(19(!1 bednd 8LERSSe gﬁﬁa‘i‘)&‘asmforhaém%e

ft the Tnax to longer tines, thereby reducing t
fol‘mll@ﬁ‘@ldh lfforertheydare gntradudedintya sutged CTHT cmhbmh‘eomjmg bpeonveniently

sub Qe DR ESoohipe Aero PR ob B IS S B4R sgoqpa agents.
Thenitl dds@edfdif infhy e, FoleRamplRsA disuRMiletdfseHTod @ chf bk B

subj ect being tr eated over a gi ven period of tine and
appm@aa@l alec ogwb cepppasisonsiagerkagsdoun.t Fheiaaantigy of the active
1ngr§§.}%}n{s% jtﬁé umi]s’dsogg%aegogrﬁgd tn%g g% ?%ﬁé@élﬁ%iﬂ&técpacggﬁ 1@1% tﬁé 9art1cular
need bfthagbndmnﬁ beihp @dated) ease mnet hods In certain

enmbodi nent t he. copbi nat i on itive,
ef feliqraativgliyihe NMIAT ant agp@l% e%g ggmoquoﬁ@lay not be
mix8¢ hhfﬂ o) ﬁ{ég%ré/‘inhlaﬁ%edﬁ% E%é %%& OO B 8L GABIRation”

techn ogl e er e nts, particularly en
enccbrhpaspetsaamlmduhemte wiherethe NMEAr aﬁtaghastand‘mhmAGIhabarb peovided in

ser BB SRR irRard OB SaSeRianoy Rat Rmleret RMSRy

antalgBRisB&ld tHe ATMRI ARG %@taﬁﬁﬂhstéﬂﬁ R Shel RbjeBEdepEratdMPwithin 2 days, 1 day,
variability of the Cratio over tinme. Reduction of

18 howeg, 13 howtsi ensi haur.ya knliehous, IPeminvéas, o1 lets gfertlvathen alfichagent may
ef f
bep ?moﬁgérﬁu:@r&r@ﬁ %émgélfeg%ﬁ@/%:}oéé%?%{? gfdne co {an}{aF | osr?b %‘liy fo the

subjectat Attemaﬁvaja ithe NMIDACaatagenistand the ACHelf 4re eehadded ﬁem each other
. Standard_ devi ation of series of Cratios _taken qve
in a@%@m%ﬁu FIAPRSLQN %ﬁ dhal they qrpyotipieduniil after h?d%@maceuucal
| 0,
comip b fipd Bpch i ud HYKhbiol! THS A BY plch justprior to
adnsnigimationdartid snbgtict d1ewelh in adyhacenefeadkiinisteriog freapentinaionits the
brmre consistent than for the IR adm nistration of the

Sublgdie 25 drugs over any significant time period,

| nqf gekired, RO NNIDWr %ﬁia@émﬁ%ﬁﬂ@h@ﬂ\(}ﬁﬁl 2Ry 8o leﬁfms%@@%’the subject
~ state. Modes of Adm nistration The corbi nati on of
in agsaqietien withregles shesapreiutic stodakidesi 6 geidruge surgidab oabther mterventlonal

stem.c 30 mann . Sust ai ned rel ease

teapi @, B ens A RRERSHr e Rl B8 e bRk BrR Y b adiiifterea

simultaneously or within 14 days, 7 days, 5 days, 3 days, one day, 12 hours, 6 hours, 3 hours,

or one hour of additional therapeutic modalities. Where the combination includes a non-drug
treatment, the non-drug treatment may be conducted at any suitable time so long as a
beneficial effect from the co-action of the combination and the other therapeutic modalities is

achieved. For example, in appropriate cases, the beneficial effect is still achieved when the
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oral, transdermal or intranasal formulation. In a
preferred enbodi nent, the NVDAr antagonist, the AChel
wofodshie1ssonbi nati on, or both agents nay be for rUTAS2®6/013506
to provide controlled, extended rel ease (as described
nonhdrngiradtmehbis tenponplle reraoyaddtom deuidnd aistrditond the therapeutic agents,
2003/ é21560 PCT/ US2006/ 013506 conposition that
perliAps by JAXS USYERS1PSY rel ease of the NMDAr antagoni st

t herR@hgharat®in APLBrmARYLOE opﬁﬁé}ﬁfa@&ogﬂéalc&ﬁgiggﬁi%gs Snown to

desired ‘agent or agents w th one or re additiona
thogerrd sksidli in tihesart nelight whthe rackenhdistlesee Generaltatljinéqies for formulation

and GRS Fs 8 oL ARG 28 YRR el he BEREEadChraioe of PER Ry
TwéntRtERENbS," Rifpintorf Wiltibhy &5 Watkihs) PRIIATEshid, P22 TS capsules,

_that provides the desired effect fromthe first and ~
pills; pewHers agramiles, idragéeh gelsovirieat dlaimentsy solutiens syppasteries, injections,

. j hxed into a single
mh%"%?%ﬁ%?%%%%? g)f%gﬁﬁge?/f%:cg f@%@l%%ﬁgéd into a subject.
Thén rsgm’[‘e embbdinents yhdofrscapuenidsatond agubofthy b&?ﬁinﬁﬁon described
unit doses. containing appropriate quantities of the
herdif pierpraidecs BEBHG HBBAOE scparigPRmecesisakromositionty be,
“Phgl%ac(@)ﬁ‘t?cﬁﬁ# ©r PRarhBRSkefeall éftc@%}%e" fngeflabs ﬂ%le’cﬁla?%ﬁitltég and

an 10 appropriate nufber conposi t1ons
compasikagethfiodamot Pheduge antailverse bll¢dge @attheremtdwmyd edictod shen

i.n th it d forns may be,varjed or adjuysted
admRistereg 1, g 2Bt SR 4l PBPORSiA o o NeHBRGSH AT Afpeptable
CarR&f iblide8 ah @ dnd Al 561K 8@RE,| Mfeysior RBIINMMAin &) LAGINRL S iﬁﬁfjantifungal

the AChel of the conbination may not be ~m xed unti
agenfp.tigqtonipayd abserptivnrdsdpyirgiagentsant itke Klkehj Bietuse Dhiswch méedia and

" [ Fon. nconpas enbodi nent s, wher.e
ool LR B S RTRAET B IPBhBN Fol ot o an
consayiandtmeedinomagent isdnconaiatibRr witlathei20ii6d BigRient, its use in the

se uentialqué. For exanFI e, the NVDAr antagoni st and
therppratin epEPOSiHgNS Copipmplaiade ru@PlcaenifEy aeibjedagredients can also be

. A 1 Neos ay A i Yot

R L L R

addiivh ealts abdovhiclyametformmd witk inprgani daeddsd suchnab,tfopéxeumme, hytimchloric
apsul.es .or tablets that. are adm ni stered, separagfely X

or pRGTPRAC 344, 9 R OTEaRIE AFiASES AFEHS, OXENG T TRRES o R he like.

Saltafsimed ihGhe Fre@ tAbS LA AR Eah EREBEACHVAL HSH inérgalﬁc bases such as,
pharmaceuti cal conposition such that they are not

for xapple, sedinn, patassiun. remprinme caloiuing ak ferdohpdekidesantiasch organic
| N t h ject. The mi xi.ng.
s 38 BARE B AR, el R 21

i n advance of adm nistering the conbination to the
subject. 25 If desired, the NVMDAr antagonist and the
Formufationsfor QualAdainistration) t o the subject in

oS e . . : i L N
300 L B0 BRARBULI AL 8y oimived

particelg typasof ddiverydiHugleyamphepleamntsuditalwongesitiohdfe oral delivery are
h?r e(jn,rmy be adm nj st ered i )

formulated using pharmaceutically acceptable carriers that are well known in the art and

described further below. The carriers enable the agents in the combination to be formulated,

for example, as a tablet, pill, capsule, solution, suspension, powder, liquid, or gel for oral

ingestion by the subject.
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simul taneously or within 14 days, 7 days, 5 days, 3

days, one day, 12 hours, 6 hours, 3 hours, or one
waawe/1efseaddi ti onal therapeutic nodalities. WheCeUSk®6/013506

conbi nation includes a non-drug 30 treatnent, the

norFldr NGIDA At agentst, Ty ADbeLoftte tiveatia, oaBythSdgbﬁt@ ke be provided

tinme so, | ong beneficial effect

in 0 cgREel4dp BRI o BPRA LY OrF ST @t SEHA0YE 00V 9% 6%, 7%,
989818884 ik kGsh 1'11%)(0&9 R 9?‘%‘1’0f tHRONMES APRE goﬂlﬁ 1@@%551%& L b extended

cases, the beneficial effect 1S sti ach
releamioxage\MO @ﬁﬂem&ﬁmﬁmb Uﬁ@&&&’n@@ﬁ&%se obihe (NM@Ar antagonist or
at ment orally renoved,fromt
the 3558 Pk P EReL A VeisrpeERet Adaninel for geivenimp hy
calcﬁﬁit’ﬁ Bie @Mﬁm%ﬁ%ﬁa ddshRdRinRPANSS lo%dhRRle RipdMBRBldldr %ﬂomc steady
ﬁar macol ogi cal_conpositions are known to those of
Stat% Rqrum dopcaniyetien profike.| Thjks updn thh edpirasieationdd e shlisetr(e ., a mammal

for mul ation,~5 an .

sucl e hBeeCERMADAT Blent Sl R e Shopreginniely 25,2, 15,0
1.0 a;bpioﬁhﬁﬁdly ¢e1.6f2 htnas eRaleast 6£8)t9, €2, 8Ed1 tdr@a, hours following such

Li ppi ncott Wlilianms & WLki ns, Phil adel phl a, PA
admipighaiop, [Edgsiarabe release s thediArgntagonistimey be aragplbasic or

I e

mulﬂ 2%10 @ (% ‘tﬁﬁlﬁérc% M?) ({:@%%2%&: é?}lgfs 1’(1)1?\2 ﬁea ?diﬂﬁe e%zér:r% ?sre ésn egcftended release
corrfpumhoﬁ,dramﬂgai Cmﬂ?méamoﬁ}mpmmbl@w ey, 4,5, ohé.0f apmdximately 1, 1.5, 2

REHRICRE S G A RN RN A B

ord1ﬁ§h§f" JSRBERUKS Q@'caﬂ? 'cbhf%ﬁ?atlons FhaLRSeH ﬂeféélsé YroBille using the
Phar macol ogi cal | y cceptab e" 1 ncludes nol ecular

NMéMri antagonigisdnd dlenp 65¢k andrfermilationdmethotls nowu oethaart or described
belRgver se, allergic or other untoward reacti on when

adm nistered to an aninmal, or a human, as appropriate.

" Phey smeuh Tablek ¥ ahd Qgeﬂfeqinbmaceaiheu@half 1iRed &ItBS dAIRY of both

and al |l solvents, dispersion nedia, coatings,
classgsrviapaiipaabart hadoussite 70 hgas. I@u&gem@e fqraeasione mapde
con\z&lﬁ'ﬂfﬂ% g@gteg Eéd Qéﬂlé\g: %gﬁ? géns?ﬂig rc%}%n{d rgggets l(’)%/gr éH extended
perisdi ﬁﬂeﬁmbde}s from &\EI 24 Ikmmsr)nhereby meindihing Himﬂﬁq.gentsnﬁ afcanstaﬁ ratio and

an vent.i 0 medi a s inconpatiple wit
confiplaiG {27 GPIG] BEFERELC TPETGLE boih e SbdhERgpCmemistation.
PrefeREP @?altfo' R Saluss fhﬂff‘ be '1%5 AaBthbomUI00h, SBA BB, 9@% biose for IR

i ngred ients can al so i ncorporated i'nto th
adrrmsﬁpamntqf dmsamemavmhmum@aicalwnmd@ptsamet}@aﬁrms4 6, 8, or 12 hours

el R BT AT RIS A B S0l T v, 0,

2o%hydupchloric or phosphoric acids, or such organic
acids as acetic oxalic, tartaric, mandelic, and the

| i Wermulgtipnssthetaieliwer ﬁhiStQﬁ?n‘éth@t, measrahle bl alge @lhm op@tp achieve a
mon%lto?h?c %’s%erﬂqfdéx ?uq a&{tg Pﬁt ont8 é:d &Q’gﬁai 2 raly #AE ﬂrur%s ﬁ'l widely varying

monr um ca

ehmﬁmaltnbn(haliydzl‘e@XCdmpomﬁﬁﬁfs (Sﬂiﬁi@ ty}ie%ﬂl GethbdsHareating patients with these

| soPropyI am ne, trinethylamne, histidine, procaine
comppgtippsAre prakodiments of the invention. Numerous ways exist for achieving the

desired release profiles, as exemplified below.

In some embodiments, the first agent and second agent of the combination described
herein are provided within a single or separate pharmaceutical compositions.

“Pharmaceutically or Pharmacologically Acceptable” includes molecular entities and
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Formul ati ons for Oral Adm ni strati on Conbi nati ons can
be provided as pharnmaceutical conpositions that are
wopbienred for particular types of delivery. POT/US2006/013506
exanpl e, pharmaceutical conpositions for oral delivery
compositiohothautd @hethrodice gn phedrsa alersical dtlyeraﬁl&ﬂ@trd béation when
carriers that are Il known in the_art and
adnppisierqdda anegpdesr > Y PRPIRRIAE- eﬂ’gla@ﬁaﬁu@cql}y&cceptable

CarA8®RhQudidd dnbend 9119!)1@@1‘1‘(5 Qﬁfﬂe ﬂ?mfegira”wa flgg antibferial and antifungal
exanple, as a tab capsul e,
agentgsipeingicang a]gmnpltecm ddlaqug @gentsrangethe hbaf Bhealhse qf vggsmedia and
by -t he subject.. 18 WD 2006/ 121 PCT/ US2006/ 013506
g AP BP0 TR, BT GO & 1B i (gt ofar as any
conbSitidnAGRENiS o EYenP R 1ﬁé&ﬁpa%@b With eheCdRfité Mok @Fent S @RAE the
rel ease form 1n one exa& , at |east 50% 90% 95%

thergppufic gpnapositigns is goniemplates SHpplenesptasy sctijfe 199%iwmaqae also be
%%@éfeg%qgg 96 ]lgos tzonggaiéfrla(}ﬁxq?éﬂlcgﬂy g&effatéjo?e S%lé 1&%?1(?6 acid

addﬂmheals@amf whick atdMoAnedwith gastbadic agiddsuches/ACh ekarﬂlyle I'hy@rochloric
be .conveniently det erm ned for

or pgp 3 rrelg aital'ége 15 sucprgamis orH i9g 21 pretiersalic daac, msadslic, and the like
Saltd ?ocrhfgﬁ%lm 1% R EHok{ %}Sgl%seééﬁ afsoBe% cféﬁy@cfﬂgfiﬁﬁ& ircorﬂ'séé such as,

steady state serumtco tration pro
for ¢)stalm;ﬂxtj sodiust, patasommi ammoninb), ealcivpe .oy ferria hlydmxaies analcsiuch organic

e 5 B g T e LT O
1. %ultabﬁ%tﬁodsqoﬁﬁrehﬁﬂ? cdnbiffatiods il Which&he ﬁﬂst agé'nt 2&Chel or both

hours fol | owi ng suc adm nistration. If desire
agentp arerpapeided inpgxtetisled INEXSE- famdgfmnssncln@fythbse dnsnlolmihmﬂéS P.N.

4, 60 909&5&1%5? hr%%raqor%g Ey e ere&ge hg'gﬁ%s rfng ré]gg\élgsrc %)ﬁsp% g?li(l%?ogi?d release

mulﬁplélung forrhiandrGneigich @frmﬁﬁlﬁli@ﬁyl ofahdilMuipecoated d- rﬁlcrdblhcapsulated
proximately 1, hours to at | east

unitg areﬂafei@aﬂﬁe upen él&lnﬁ‘@mt@nqu theothrmylatianihe s ik tébieb dn the

|
storfhch WP dminid Bo 2 For AEHOECYHL, link 36 cBuB bol6A 3, line 10 and
colunsi fidinelRd thiouitvDstunart, agleﬂ@;t Bachrof thdse ixAlﬁmdhaltgn@bated or
forrrul n et hods known t rt or_described
iR Al SR O SR aecfiogdll SibbERl BRSPS
contrdﬁﬁlfl% partiges 6f a Eﬁi@m@ y%ﬁﬂﬂ’é adiRERubGhRESES 081%5 Being@Bhted with a
about” 1.5 hours t hours. Thus, suitable
coatingr thail @suhﬂmtwﬁy rdsestané tmngastriceronditions betwhldhusaeraddtble vader the

arly co stan con tratlon profiles over an
con@ﬁ?%sn%xg B@aféb& SR y from8 to 24 hours)
th qﬂl%kwnﬂiﬁidﬁﬁ)ﬁ Irrmyrtﬂlteﬂ@hbel@%@ Fogmilfted usiap MeAbthbadd diSclosed in
concentration for optimal therapeutic benefits

U.SEafens N 6005 dokamni conainglyorimdedriclcasrbraslptions involve

S By BRIk S0 BB 5914 0 s

coatad withex witar panedble palymenigediie ebstabmey ad WRIIDAF Sitagonih and next

8, or 12 hours . . .
overcoated with a water-permeable film containing dispersed within it a water soluble

particulate pore forming material.
One or both agents of the combination may additionally be prepared as described in
U.S.P.N. 4,897,268, involving a biocompatible, biodegradable microcapsule delivery system.

Thus, the NMDAr antagonist may be formulated as a composition containing a blend of free-
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after adm nistration. Preferred Cratio, var val ues are

| ess than about 100% 70% 50% 30% 25 20% 10%
weaomsuketsdo ons t hat deliver this constant, neasBCaiS2006/013506

profile also all ow one to achieve a monot oni ¢ ascent
floving ﬁplraamcabpﬂrﬁclésaxbbt&n‘é@bjalrdleﬁdlﬁzﬂﬂf itk @hicSpsiRiting qﬁﬁmmes of

dr ugs h widely. yarying _elimnation half-liv
me S}IXF S EHDlf it ferepiGoROLET FEEIRISES %blcle P@altsgrﬁge at different
rateE’ %ér@fgré relbdsth ol & fsntint GBIRL Lit QR0 % fgrﬂﬁféhsraﬁg A quantity

he invention.” Nunerous ways exist for achieving t
of ﬂme petictes dnaydheeafsaclpa oépdlm;ger axsipond it ithd ele b@iwmnglbdlent is

el T ST S 0 RSB s i

peri@dsS An@b@l@cﬁua%ﬁ%ﬁh@pﬂﬁ@kmtlbﬁ%e %Qﬂg t ﬂia@dlﬁlvery of the
‘Phar maceutically Phar macol ogi cal ly Acceptab

encamulatﬂgléggwdle@tbﬁ@ms 3éﬁh¢ firsé quantidly a@elwszbwsﬂzm@lme A thlrd

o BT RPORLATFEO0 oFSRRRRI AND RSB H: Bt

dehadmb@gﬁmﬁfg% thodeliveanoitat secohd QuiiuﬁjabelngsStoac[H@hﬂ@ r'Tied Rite of
'Phar rraceutl cally Acceptable. Carrier" |ncludes any
delixere magy| besalfepedh e’ exaxr@b:e Py iVeyingsle iactide/ghicatids ratio in a poly(D,L-

lactﬁl@tdob% &ﬁfd‘ej"érrc%é&lﬁ%’ f(?]’t%]%aﬂaorl])gﬁ&ﬁ @ﬁzﬁ nf(dgs'&_llﬁ@& ﬁlcﬂﬂﬂfpolyacetal

absorption d I ng age e use
polyuak, pobytirthoastelsSpalgesteramides, mphaepmtetdriecal capslywers thereof,

st ances.i.s vvel kno cept insofar as
Polygﬁﬁon P RO RYGFRY WEEﬁtea Coa’aﬂvﬁfeer$ ef&Q &Pﬁ@?#ﬁ@@l% h

copbly8xA%bd ¥R pilaBlaeidts. 1tS use in the therapeutic
conmposi tions 1s contenplated. Suppl ementary active

i ndneut embediszent af b lm@ntlomdbcr Potladeantagengsts the AChel, or both
iI.tion Phar mace t|c Acceptabl e.Sal t s
egefi B e raRde iR RfiE by SRty RFRIO S hithowt o
immModgi@aidase aehpSneht! B ordér to in@ixiBie M Berdpyaticisdhefit beatR, while
or phosphoric acids, or such organic acids as acetic,

reduging yvantes) sidg eféectypspepiated withreach. nWhen eese deygs are provided in an
oralgﬂ (51\91!15 {Re bBfert0f @oxﬁﬁ{féﬁ)&‘ Ex@ﬁ%ﬂ%leﬁ@c&?ﬁp}%gﬁ% tgey are released

rom i norgani c bases suc
and utadsmmed ectd alsesbadm fladsver apericdbEmirmtesato sewralilours. Thus, the
d such or

dr.oxXi an ani c es as i.sopropyl am
comppSiHan R e i hon M g SENMIIRF e anpist B pkgained elease

com?klhérﬁ bdueh BB L Rested §&Eanﬁ’é’tﬁ@%§€‘ﬁaﬁ&ng sihaDR1da% ﬂﬁ’[rﬁp ora
first agent, AChel, or both 15 agents are

sustpinod iadesge beadsmpteixd o one xaasme fmtrrnmltmel(glgs 5|-8‘Q:1Ing}ds formulated
se. des %

. 909
it B Pl B4 S te e sine Y B PR o CRESY o
Hyde@Bipieiyl atbtliyd lceld6se (MAMCPhR wmlymtepémhgt(e 8) BuBlraptt). Cuch

a nmultiplicity of individually coated or
formplgtiqns @&Wrﬁﬂsédl intp gplidstahlets qregrenwes-orifamnesd mrmpfsllets for capsules

f. the f
or 18 COBA Ry ik e X THALOZR i@l e’
anamgmtel;cpﬂepmd Pelldts, rﬁe@ﬁblmﬁuﬁbcﬁﬂourﬂg pelletsi &ﬁnﬂiﬁed in any

O colum 6, line t hrough col um line .
manggeprowide theolexibiligy of maleng yat@g@% dIMBATr antagonist to ACheI containing

compositions ranging from 0.1:100 to 100:0.1, more preferably from 1:100 to 100:1, most

preferably 1:10 to 10:1 by mass or by numbers of pellets (see Example 7), and at the desired
release profiles for each of the active ingredients.  Optionally, the NMDAr antagonist, the
ACkhel, or both agents are prepared using the OROS® technology, described for example, in
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m croencapsul ated units contains cross-sectionally
substanti ally honbgenous cores containing particles
wohow/ 120 i ngly sol ubl e active substance, the eOTAS2006/013506
being coated with a coating that is substantially
U.SI BgeRiNGY, 609 3a316,923,800)6[92D 03, d)939, 546, ahd 6936110824 & which are
under the _conditions prevailing in the small ) )
hergbyipeorperated by reigeeneenhig dechanlogr gmplQye OsERER & progise precise,

oo B 50 . T 5 B e b

includihg psexly solubik at highdy sohvtde deigs pPPROS® ethnology can be used to deliver

] arnmaceuti cal | acceptabl e materi al e.g.,. .

higtEi 5 PR nest e o G o8 G MR RO O Eslig s asges ofthe

gastYIh@Eti® Er&@c?bk@?@ 'tééﬂﬁélbgy HB? ﬁa&d‘vi&@i%?é &ﬁ@ﬁnﬁ&l‘u&' tion and
antg%onl st and next overcoated with a water-perneabl e

enhdricedbivarisitabilitiig The spmpdedriving fivme pf OROL® end potagtibe ofthe drug

.particul at one formn terial,. e of. both agents
il o e R0 o b il Bty BBt DRl often
causd@ 9§ Tdabeid pHandmStiftyN. 4, 897, 268, involving a

bi oconpati bl e, bi odegradabl e mi crocapsul e delive

oy hligmmativelyi dhe qopRbIngORMasheRyePAred andgroribed iorUrS|ENe21395,626

i t i ni free-
feot 55 PITERG LM EIR B MR Relh! Ao iim e Wosnge form
contaarstal phimelityodftcebted atticldswlievéin eadH hasmndtiplenaygpsabioat h Bore
gantit] f memantine, for exanple, in different
coniggipg wﬁ%& PREORY apffio theghOhrd grtisabyhe diverconiawging core and at
‘i : . . _
e P LA A RN LoTR A £ o Rhled oo barcy layer
therefoesproprling afllesst tvay cdidrobltd saledsing leyge bfawatee sclupleaintg from the
.hat the core active ingredient is 5 rel eased quickly
mulégygﬁcagaﬁ]eipgrﬂc ion, and thereby delivers the active
ingredient for an initial period. A second quantity
of the particles is of_ such type excipient that ]
deBywway obsxample, cateadesbigleaseeral fagmabitioncab be prepaigd using
£ LLE Y S ' I NS | Athir
sdifiob T on O o 6 L BRI o SR FE PLB g Bl Brm ot the
eithatactive ghdrfracanicakingiedieandr ith efayrtesithaisixitablett@nipositipn. Suitable
hegi nni ng as, [ he delivery of the second quantity
matyy forgung patesials peludepier sxgmple; axes @efd-4 SAEHARDAREeHWax, paraffin
a o, . . W :
LR L0, A i) A B 1D, SRR YAOLI 68 o,
hardenebpagedead odncastor lods bepd kalloer, palimndil, amdysopebemmenil)j andl podlemers

oD GRS Pl B SE Pp B PSR 55 wmovy et celuoss, nd
po1ytgg@:1)e|@1@fg,1ycogolcytﬁarmaa% ASatriP ALY ﬁéﬁéﬁﬂk%&@ﬁﬁcrlag?stalline

yners 't hereof, polymal eam des, copol yaxal afes )
cellelpse, povgerad eeltulostebydrogyprepyd welldntno dihirberlluddses Wish other carriers,
t he NVDAr, ant

nyenti agoni st the Achel, or bo
and G o8k e PG GoleR BRI S ook Pt R os el eblets may alo
be niwgtidaseed. MultiiajdieDtablbtst 42 blépeaiﬁll?] ipreTEdd BvBer Bk @88®: ingredients

conponent, _in order to maxim ze the therapeutic benefit
haveymagkgdly diffpeptpharmacokinetic profiles. Optionally, the finished tablet may be
coated or uncoated.

The 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
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reduci ng unwanted side effects associated with each.

When these drugs are provided in an oral formw thout
woheoshiersebi t of controll ed or extended rel easePCT/US2006/013506

conponents, they are released 20 and transported into

polimh& (bgshyxinadidlgls 1096 By Weighost thé cadtinglcompbsitisEM@ERbe used or
. hours. Thus, the _conposition of the invention na
inclydsik

itable watessolubls matsrirlsindpde polumetssushas P@V@h%’léne glycol,

TRy RS 5 L S BRO oi

alcdheh dndratonbmerit matermlesuahps syganse@antiactese| suqose, fruddsayg)annitol

ol S ger LRl LoTedh st e CRep phpenc
(e.ghMEth Y B @ Pk ciiRM, 14efit hbit OfRI o Aci @D I PmPaldT®ereof.

_coating (e.g., Eudragll t). Such formulafions are
Suitgblesnissic ealyinears incbide diytedxlypropyomethy bealluéase cacefaty sredinate,

) e|llets, | ca s, or_t.abl et i.onal a
nyel B BrRG! it SRR g b ot € etiosB actar
philenecaliglbye MetpatielRRtd, siedlac Meaf, ah@pblynictla@A8&es containing

controlling pellets, conbi ned in any nanner provide
carboggl gIPERS- bi | ity of making ratios of NVDAr antagoni st

A e T R
blentGicH as the $asp trefigiti abteynpktatifye of tHeGhdinfagentas sniRturdyf agents or the

nunbers of pellets (see Exanple 7),. and at_ the desjred
solvegl sgd orgpahines c oA oRS %@ﬁ%pl?ﬁgweﬁ BAY 8o added from

0 0G0 BPaklght of 8 DY corifodBiBA Al inc?x??:, fd%gﬁ%})lgg{i/ieﬁﬂfi Phthalate,

_agent’s are prepared using the ORCS techno
citraje exters ypdydtioylemxglppdl eglycarol, 2detyimed @BEMiddss 6C:tylated citrate esters,

.. PCT/.US2006/.0135086. .. Patent Nos., 6,919 373 .

AibTaSCRR S350 o f i eioBing pomas s il inclyde afller. The

amotfi 6hthafifler MY BOY Y BGHPRXIBAEE J06 be WRIAN G8sed U the total weight of
t echnol ogy .enpl oys osnbsis to provi de precise,

the ¢asting spmpesiden gndiapy be py inselublepmeterialsuply ay silisemidieside péganium

. it Ny a i NC LU | .
oS B GRS, Sy UL BRI s,
caMheeoasigcdnipaditionuedy e dyiptibd d¢ & goldtisesr etih degdnicHdlvents or
By targeting specific areas

aqu%?lg ﬁllé(gf?tg 'ag %P%tﬁ%g 'ééft?gqefgflf Toluhtans arsam(iey. the solientray bragresent in
amoRhRVEHE aﬂ.‘)}blﬁi_n?{t/é bfrw-@bfyodswe@g@wsg& bR ;heatefél g»f%l%g%@%omd

bi oavai l'abili1ty. "The osnotic driving force
soliden Suitabde eddvémsnarefwatdrelooien glcobls lowet kklotinated by droeirbase ketones,

o8 Bt e B
opALE sty Vg Y, By A B i

The splvent ragiebepredominanily eidterel ease phar maceuti cal dosage

for form..contai.ns lurality.of coated

s S L T e
a soB/efitg dispesioniniddid) camilgvtibacttadend Shtifmgiligehiigisftehland

V\,h,ereb)f the drug containing core and at |east one )
absosptiay delayjeg agentsd kg use of sushimedin andcagentsdfonpharmgceutically active

substaES BedkdoWnSR e 427 Plila?ﬁla«l:e@fi%&lly 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
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15 therefore providing at | east two controlled

releasing |layers of a water soluble drug fromthe
woubdsithesger ed coated particle. By way of exanpber/us2006/013506

extended rel ease oral fornulation can be prepared

ethah®l, A8 weBGd shihs@abs iRh RO ARt ntsNerhhISi b eﬁﬁé o pH buffering
exanpl e, a suitabl e extended rel ease form o% 20

ageris+ henoserpes, @@clpaﬁafheﬁ%@mrﬂ@dlm UnyPaighielNe. 5311229&0; W@;PSH&% WO
t iitable matrix form ng
91/%&?2?#% sglﬁg% oerﬁgoex%usefj%gawg‘rré% (e.g., canmauba,

be esdditional n&ﬂﬁfdfs tfdi’r mildng carffodied Peleass Teinhastiomare dexttived in, e.g.,
s, hardened oil s or

USTGET Neb s 497 133 S 0E Ao b1 818t BI040, albpi whighare hercby

1ncotr§$11af%¥1'b RédPndi! . and soya bean o 1), and pol yners
Ky rOXyIOfopyI cel I ul ose, pol yvinyl pyrrolidone,

hydroxypropyl nmet hyl cel |l ul ose, and 25 pol yet hyl ene

| ycol ). r suitab matrix tabletting materials

Forg’r"émﬁ?'g fBgd}E?‘éﬁPF'i‘Fé o ggﬂlﬂ155"§‘é‘°“p owder ed cel | ul ose,
hy %l@fﬂﬁfv@ﬁb{ khe%lrﬂﬁélsﬂ?i%ﬁs 0%9 ¥)¥es€1?c| 1h%rﬁ?i%ﬁ'm | g hapiiStered

carriers, lers. bl'éts may al so contaln
tranggesmallat e%repamfafore@r |d©h0d?ey gma ﬁanqdetmfdtp@tchtab bepsrfomyed using

.t ah] ets ar
metadiso ol b < B ik ks o Po Bkl cn s U5 Rptent Nos.
5,186e938e &, 1836 70f ¢,I86[1'80®m28ﬂﬂ43421kdrﬂ€\lv(ﬁ89?09551| €8 patch is a particularly
1meé£tlonally’ the finished tabl et may be 30 coated or

eBbedimentineagesaherrthe Siqperautic egerit ips & sharyhalbhifeonrsquires
red@loh E?@é}fd'?' PatPRbS %aﬁ AL YIED co§| o 91%1 &%kx if el %’é%g active

wel ght he coaf | ng conposi
ingreditets iowtr a (Zhaur, 24baroXdogaed § dbp p81586 b];n Mﬁl eghltnpmf, thﬁ)ld daily

i e Ak ey e .
narcbtit Qgéﬁ% %&yst%icﬁhﬁntpfnﬂtaﬂﬁla?&%ta Bk, O{@g@hﬁé. Qﬂ)zel{rﬁﬂ)é affount of the

used or  included. Suitable wafer’'s e materials
agenjts @mpmecbmlwmwr@"@rcetd wieapowilbbeiirbmnil tgl A2dwlurs.

cenrigRtR bsegrishh 5RisPRGRL ShBR Ao i hnpive

ingr&ﬁéntﬁDmB@Bdmposﬂthrg lolf #eSinSétidnase Predated il theForm bP& VR8Sus, non-
rose, fructose, mannitol 5 and the like), salts

Volatlée liguid.s Jerefesatipi beth @émbp@wiélsq apmlatinm Wil lzave atskim penetration
rate bf gtglzast P69 GcRT d/h é( fea& 5% of'ﬁ&%ra'cgyea&'a%r aﬁ%ﬁf ﬁirough the

[actic aci artaric aci
skmtvh&nne a4 ho&upd;rainll a leq:bﬁestranon@hmuglﬁ Skih € kpedefic fonnulatlons may be

hyl cel |l yl ose, acetate sucm nat
meaf%‘ @&?}%ﬂ%@@{n@%@ﬁw@éﬂ gﬂfﬁémpb’hFW gt &, Jpbvesi Pynm 64:194-
195 gpgiyt e phthal ate, cellulose acetate phthalate,
cel | Ul ose acetate trinellitate, shellac, zein, and

po E’iwamaqauﬁoyl eaneposiims &bmthindng the NMDM)ﬁ;ataggmsmﬁ/ oﬂZt(éheI of the
o S 3R o B S S B ke pcc o
nebﬂfzﬁ(?ﬂsﬁ%ﬁ? ﬁtd!rﬁ PoRE&THRROTSulthBle FROJEIIAE Mat @4n B ¥dedif a Qbbulizer
include, for example, dichlorodifluoro-methane, trichlorofluoromethane,
dichlorotetrafluoroethane and carbon dioxide. The dosage may be determined by providing a
valve to deliver a regulated amount of the compound in the case of a pressurized aerosol.
Compositions for inhalation or insufflation include solutions and suspensions in

pharmaceutically acceptable, aqueous or organic solvents, or mixtures thereof, and powders.
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sol vent used for applying the coating conpositions.
Suitable plasticisers nmay be added from 0 to 50% by
woebd@h1sd t he coating conposition and i ncl udepPCrmis2006/013506
exanpl e, diethyl phthalate, 15 citrate esters,
Thepiuidortsplie raemgbgmmhs may yariin Isult&lﬂeplydrﬁiaedlt@huﬁ gddepi@ble excipients
acet Iate tJ L@erg esters di buty| sebacate, and
as sEhggh Bhovs: Ireipie ¢ FRBIPORfienscisa pRARterRe) 63 g GAb frtypnasal or

resp'lt@ﬁ)'ry' @ fdr 'lcl;da%r S Hé‘%hlc @ﬁp&nboﬁﬁao%ﬂfgng ind ]%r@fer ﬁgﬁlel %

approxi mately 99% by wel he t
phamcghmcadi{y ac‘tdpaib@)&ﬂvmlgs meyrbo sellizad hpuseaefjinee gases. Nebulized

s EIHE L PR e RS RO AR B A v may
be ati@¢Hed 108 FaceMidsk, @t HAhREMitlehDp R RSSEsse WOathH@ machine. Solution,
coati ng conposi tion may be applied as a solution or
suspeasien of RowdegsAMposiEPyEmEy be pdminigiersdsprstsrabdn oxallyor nasally, from
sol_ut | ied, the
dev{&%%g{ feﬁlv"ep&%%@u&%ﬁe‘)ﬂ 19Iaﬂ ap g@rlg{e%%r?%m appr oxi mat e by

2518 98411b¢m\bedlgmltsb asesanple e dofipakitioR ngfytbefelivered intranasally to
di_ssol Vefjap sqolids. Suitable solvents are water, |ower

the eriteiamm platesager thandwitnbal @&W&P@'&lﬁ {1gas{st ofidhe aetise agends through
f
e SIS BELARG e LS DAL 00 R B S s

for thisirghte df admthisiratich ereymahkled jn UfS Paienytivg. i6¢7 ll‘jamér |(ha|mposltlons

.the. latex. The solvent mm edom nant | t.e
AeliYGHE YRS ey HeE s ERH DS UTE Gaaire 6 oy burden
red@ir%‘%ybt@ﬁilé%ﬁlc@ty@ﬁ% h&bciated %ﬁﬁcer@uﬁ&lu?? nt, dispersion
coatings, antibacteri al [ fungal agent s,

i sdidshfianahfrmulations mltabh: faepthyt mgd@gefr&dmlmm@mmaclude rectal

cn 4 0, 307 M 516 B ORGREa a2l Eudfptu, o

exaﬁpl@ﬁpﬁl?&lkﬁeﬁ@él@&ol@ antridl geerides; léﬁ&ﬂs pﬁoilfdfhes ﬁfﬁ@’ﬂfé&bifﬂléﬂrﬁom
for exam mneral salts such as é{drochl orid

mlxm@amwa@@ o Fasies in the rainggl afah 56 0 AR mpicferaldly 1%-2%.
th
or 2"51? ?gfﬁ%%rgisloﬂ E‘&?rbh)gl{)g@l}ﬂ@e ﬁﬁﬁglﬁgeglaf?{é g«%l%ﬁZm a vessel that provides
for apatipusistlongitermaydebiV ey, €gnfaideliverguipds 30 glagd) 68slaymn 96rdays, 180

sal i ne, | ycer ol and 23 V\D 006/ 121 ) ) ;
daysp @i PRI OF1oRBTIE Y561 © lfiign abigeempriible waterial such

as tiRine! Lbﬁ@teﬁﬂ%h%ry%ﬂﬁlﬁhﬁdﬂs% PRGBSy 9§ef91|'fnk§lif)ﬂe&§ Wi chronic
agents. Liposones, “such as those describ

cond;n@ls;air@ﬁfeurmg imprayzed patent codpBsicE3ReBlor Vﬂlawmg.’ﬂddstsblhty of the
comﬁ P 524 968 Bl, may al so be used as a carrier.
d@r'? ™ onal net hods for maki ng controlled rel ease

Forth@lefidsaot @d”tﬁmab@s ldﬁ rhb@éllvbfy ar€ pfhvidedin ., Bas. BAent Nos.
5,422, 123; 845; 912, 013; and 194 000,

6 793!2%30@ Toth0%H; 6&@@ 9{6«35 @E@/ 43}@%3 porated by reference.
Fo:[f%sﬁ (ﬂ %‘ Bgeﬁ Igt}hﬁéng H{eﬁsfn gfklt?%?]ﬁgslo%ﬁ) é%é IQtrepara‘uon. The kit /

erna ons o
combineé ptap@faﬂﬂﬁ}tarb additionallysheln@sindPudtionn ssiaisemll $ome embodiments,

the lg%/e AL opr}g]if)q%étlcgnellnlcl\llﬁgg mI oqle aor tmr.o?{e] ggl‘sf;lgglls ea It\I(li/?DX? erl]ntgg%nlst and,
separately, in one or more containers, the AChel described herein. The NMDAr antagonist
and AChel may be mixed together prior to administration or may be administered separately
to the subject. Where they are administered separately to the patient they may be

administered at the same time as separate formulations, at different times and over different
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nmet hods al so known in the art, including those
descri bed generally in, e.g., U S. Patent Nos.

wo 20628888 ; 6,183, 770; 4,861, 800; 4, 284, 444 aRdTN¥2006/013506
89/ 09051. A patch is a particularly wuseful enbodi nment

peribds cfias, wikiel tal ibe stfuesta iR bte a@eitr ob aserippih@l The NMDAr
hal f-life uires .reduction in dC dT. Patches can

rre i (
antaggnighand ‘%‘Gﬁ?,ldﬂﬂ adrpi@istEed YT ALk n- per meabl e
act i i i . . . .
ook SobOBES PesaO e ol s BPlgf  bOE  pnon i
Nh@mgomsamMBACMh magmhingneios npiracedainersa The kits / combined
pre , oagi,ﬂ\ﬁg lilﬁ%llllfi_e% tlllpr%iaglgfcl:lagg gff\_é\gft{y%dtghﬁ%e%# %1'. %gtegb@g rregtg]t,gl gementia or other
CN8hdatchebhdtiosd ven the anmount of the agents enpl oyed
herein, a preferred release will be from12 to 72

horeparaticarfchenbatiaqspbeal camipositon fortdeligery dn mswbdermally

. tal n from 1% % active,.2Q jnaredients. The .
s AL AR R B804 A5 LAAEALBE B o st
in, &0f., .3/ iPatatNos.30992, 318t 816608487 4di 3J7567 15 er abl y, both

menbers of the conmbination will have a skin

penetration rate of at |east 10"9 nol e/ cnR/ hour. At

0 ] ' i:]L..f1 ux through the

Indiscg?iﬁhﬁm&t{%?@eg&%pﬁ%yg}éﬁtpgrﬁlhgg# a?ﬁag&llﬁlétrl]@ ration t %r ough

ski n of Apesibjdcteferiondiag ooatsiskeyf ekpericmeing ur@sShylated disorder

incli%i%g §r_rn% %g;g,‘j X@?ﬁeﬁ’% %tggpg E’gg(n%)ég%})chggggj ;9?0% dlestease, fronto-

temPBOR! BRG] ¢AcuBPIRASIHA AREAE BRs@irB hdrobshal¥DAD, and MCI),
ant agoni st "and/ or AChel "of the conbinatiion may al so

neuperelaied gendétiprisndemmentierrolatsd copdisipng segiuaspilopsyt seirmra disorders,
ressuyized pac a nebulj.zer.or fro r wder .. .
ccufl R SpronE R iords nfEPiAnE Suinhey Ot inbSpbinations and
methediddseited Hefsih UBBileptielcofditioRd Biclude complex partial, simple partial,
di_chl orodi f I uoro-nethane, trichl orofl uoronet hane, 36) ]
partiple with segondayt senerabisttioanecngrilizedr etdmesbsense, graed mal (tonic

i . Yari'i a.ln{:li. v i i
oG, Tty 0, L IO LA My LIS e e
syndronees pregesettilezanybchmio spilepsy, damposiGastant niesial iepdpakaltlolwrepilepsy,
or insufflation include solutions and suspensjons in )
nocyg! Rk aqpﬂ9psacer@§fe§ﬂrv% EPIERIE 918 TR rgiaR|adon. and progressive
my&RE i§e§)s§’.r T XibiRsti SR B invadInROVEISS Ssefuldd Hsgtreatment and
2006/ 121560 PCT/ US2006/ 013506 The li1quid or Sofl

prevsotipo of paio gused py dierderning vidirghicecbponasenl eedisdase Inhgtor neuron

s BRSBTS R S S N SR G Rt spsse
pardpMgiDNasRbdepenerhi@radiseabay (.o, Fotalial AlzHeB@' s @ikealy, PrMl€lated
effect. Conpositions in preferably sterile

disegsrar eraehelier daxipyFrindeiehs alaxin, S Midsoniseljsense, REHAILSz ed

| per [ sol utions may e .
T P s A
subsveticd] izfhregs (@D ASILYRYpind] endsctiAE BieshHy) faanifisicEl $Bfkscular

tent or_intermttent positive pressure breathin

dystieritiysn eharse! Merie d oothulitgaasts nepioBbropisinsiss vetrRhens Linslay, Fragile
X, sg?s}élr%%r@%d? bgcﬁfaﬁ‘ijc dig&‘agl%r(@.%l.,)f)afﬁrc%%&oﬁl%, Qe%%pall laXXiety disorder,

phobic syndromes of all types, mania, manic depressive illness, hypomania, unipolar

depression, depression, stress disorders, PTSD, somatoform disorders, personality disorders,

psychosis, and schizophrenia), and drug dependence (e.g., alcohol, psychostimulants (eg,
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devices that deliver the fornmulation in an appropriate
manner. | n sone enbodi nents, for exanple, the
woanpagitdon may be delivered intranasally to PCO/USE®6/013506
cribrifonn plate rather than by inhalation to enable
cradk;, aocfig, spded Methiadpioids, age Aicdtihé)y Duldtoud doferodif, a0t Wardenburg

assages.inio the red ing the syste
synllihincts Skt foh o Hﬂ%@ %?bqem%hfs&%%%agw
Ven@é’éﬂfﬁi&ﬁ/é %’d%n@tﬁs? ﬂl@&én%@q sbfﬂei-é (g L8 Uy sifias, benl%messentml

Conpositions PPvered Xia this rout
treregratsrdive dw@as,ddrd@dslysbmmg, apd Toaaitetscsyhdioale) gagic syndromes
S soci at ed

S S TG B SRR Bt

deg8trh@dHl, Strfani@hh@igehmatles 1o, F0NGHIlSH B@}rboéhu‘saﬂgiau&ﬁnplex regional
rectal capsules or suppositories. For suppositories,

pain pydreme aes bbb dabaiie nearopathysandea)cohebic mgeropatby), Cranial nerve

dls&é@rggé g f%“ Eﬁﬁﬁ{ai(}{étgg&\‘ﬂ%&, %sn?mglrneﬁﬂalggyﬁ%fuegg ndig*cl)" CQ

és nay PR RAuY SR bRt

glostsbﬁhéiﬁtge%ndu[’eggﬁdcﬂ}%phagm dyBshonid) ged ofanfdl héeve 9all;i%% myelopethles
pre rably 1 % 2% _The conbination may optionally be
wﬁar%wéa d spipalrord ipgry, sagiagon SEaR injwiyamulinig sdergsis Apst-

meﬂeﬂéltﬁ%g%drgﬂﬁuﬁn%g@ig%§§sr Eﬂ@%ﬁg%% ge{d)fcluéﬁlsgncfélféﬂ’%ﬁggse{) |./%,e('f‘ﬂ}(ﬂhan-

Baryee diabetes nsseziated| veitlt dyspudsiaehiasaransthypstmvindedt dinreusopathies,

U RgP BT B 3 SEPER B PPERIed TP B dsers, newropathy

ass&%ﬁb@ﬁitﬁ h‘é&ﬂe@ z60E0BArpal thaRg! b%&&ﬁe thiRk] RS rsyﬁkgome amyloid-
i nproved patient conpliance, and for enhancing t

induned meuli0p9t tﬁfS, leprous geirbpathy.i Belks padey, Fompiession oﬂgopaihles

sorc Rl oh B0 g sl B Bl Gl B8y Fpgpatt:

trm@tﬁﬂ&n&&&ndﬁéeddﬁﬁﬂoﬁ)@tﬁy, drhg-ingeed ﬁelﬁﬁyath?) RXENit BREh ddndbe,
as a conbi ned preparation. The kit / conbi ned

enciﬁl@k%aﬁ%% anchelmoniadntiave sERdrgmen Al efdhe Akeve kisarders npagrbe treated
witt' G- cobdbir#idhs ﬁrgﬁ}gﬂhgﬁg]&e%cnbécf}?eréht /" conbi ned

preparation i I N one or nbre containers the

NMDAr ant agoni st and, 30 separately, in one or nore

cont ai ners AChel described herein. The NVDAr
Ad’ﬁﬂ‘c‘%’(@‘&f'ﬂ‘é?f haRwa&w%y be mixed together prior to

ad mrﬁhédlata&éme %m{{ﬂafuo% o2 HHEhhahElSs, RER_ASBD %feyty})fcglly
the subject. Wiere they are adm ni stered separatéfy to

adntlhléte}:ﬁiit atéew dpsesye. gaﬁmgéiayhdmd priogtessively atmitistesdrag i utcrmmg

fecfn SRR RS R BB aeuBlonchi RirbuBBauc" fefias

ther@peutichlby eﬁféUu@/B MRYorfRg:e Iﬁﬁilﬁhﬁﬁﬁé‘r@ﬁ&’@ REcoRitRétiRtioR Namenda, an
over |l appin The, NMDAr ant agoni st _and AChel may be

immyediaterelease gmulationyef sreanting.is rsh edmisigers ie Mbicets #en dose of 5
T e e
Subjeotseare oattadmeristeredvattka § sngd artlordmgésking per day and finally
administered with 10 mg Namenda twice daily. Using this approved dosing regimen, a
therapeutically effective steady state serum concentration may be achieved within about
thirty days following the onset of therapy. Using a sustained release formulation (at a
constant daily dose of 22.5 mg, for example), a therapeutically effective steady state

concentration may be achieved substantially sooner, without using a dose escalating regimen.
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5 preparations include a therapeutically effective

dose of an agent for treating denentia or other
waierielssbed condition. Preparation of a phar meCeWS2@®ak13506

conposition for delivery in a subdermally inplantable
Suctieshemtration Bepredictedtorbelachséveg wittih 0l Slai@flﬁ%he bifset bftherapy.

Fur%&grnor%}’I Tg)g ff‘o%ftgﬂﬁgg 8%‘81 e%)ratlgr%telgﬁ Hlergod7§>6 %ﬁsgstamd rgltea?s%tformulatlon is
less éog'rﬁﬁ‘éé SY) %‘s!'tﬁeagbﬁe foP Narle8@4. ”RE‘éor&Y'ngf;r HE%C/dt of the sustained

nmbi nati on Any sub ECt exgerl enci n ri sk
releesqa‘énnehabom ip red@Rg- rdehm tod Qursmc@liete relensal fudnmlgtlon even though the

dosa rggléséereél ]%ggea%saggelé{ﬁe Wﬂ@%e azeﬁﬁ%g)arﬁ n?}&qpa%ed on this model,

a suéRaed raleagtefiRAblafon B%Bﬁhnm{eﬁﬁ?lb@adiﬁﬂﬁs@&wﬂ% Sibjedrli an amount
and MCl), 15 neuro-related conditions

thatjs Approximately sheslyllsteagthidesss(or tiag hfo@IVébi reaghoy a thasppautieally
i
ofreiPASE] fom BE Bhs BPimo ALE Mol b e AR i eavepte
Ac@t’d:lnglg}?zt ﬁ@sé&asc&stﬁm \be@lld et ed lrelquiE@i Isamla@y th&}ritﬂoﬂw release
e .conpl ex partial, sinple, part
methﬁﬂf gn g@ﬂé}eaqmpé%qudﬂ redyich gr%d@@@éon q’th%n NM%,r
antz@%ﬁi%&“&A@ﬁéand%ﬁh i nisft {@the E&ﬂbﬁau%f Aifout the
myocl oni ¢, neonat a% and I n ant I l'e spasns dditiona

reqlspmmntfqr ®|S$ bsgabyloﬁo syndrones are juvenile nyoclonic

epl rg%tg{;:nt oﬁ%ﬁﬁpﬁcﬁpﬁﬂﬁ%mg 1%11‘%' ; eg}))‘(:) rgg)glyor E using methods known

in Y 20" EESEMiBa i tRAENenMubing MRNSodhbihfld if Bidf@ably@RHluated by
progressive nyoclonic eprlepsy. The coirbi nations of

examifng theetbiestis smeptams én @g@mntatﬁ@rwam e-g.hyatobing @ deergase in the
c rs.includi
e RAIO0SE PR SRR I RE 58 ASGILI sie or sstine
worddning SPdymedtom®! If a aidcesshil ﬁ‘éatm're&y -tﬁﬂﬁfbjéi:i’s Saagodifll have improved
di.sease, famli al astjc par apl egi a),
(i.e-nBEaUsAEY @hEslanses, Wil @&@@@asceé @rthe i tp Stitaingd prsieraspion will have
incrddsegpse, prion-related diseases, cerebellar ataxia,
Friedrich's ataxia, SCA WIson's disease, RP, ALS,
Ad T ahremkion ysil be mlﬂusxratdd ik eHesfoBawingeroaHimiting ek aapies.l
dom nant arteriopathy with subcortical infarcts
(CADASI L); spinal nuscular atrophy, famlial ALS,
Exafi€ ! 3h vivhymeiHopaos %ete%lﬁ?fofmdl ‘§te-£9§’-tsfht€’ béﬁ&%ﬁs‘mon ratio
neur of i bromat osi s, von- Hi ppe i ndau, Fragi |
(Crasasti ¢ par apl eS| a, psychiatric di sorders (e g pam c

SV'AO' p%e St sgpne)r(%glﬁg%géli%&g é}fae}gﬁ? (%ffencg nr%%rmc?aae? (APP23
modgaﬂmald rde@crlbg_?_lg u;oVD ai Da?lﬁh]‘? ale%&;q?ggmder gﬁﬁédg?j;ggna 5EB80(1):177-190),
I soraers sonmat or or m di
or the; ke@dde model desgribrskhysDonget aéé?ﬁyzb@ha@nw}ogyﬁwdliﬂgl) 145-152).

A SARERISEE A eI S8 s BN I G s G5 P

to addetghjo, EID pd0ofeds, ERSGEDS0 ok EDRS; EDIe ﬂthe@ldtcblfa{mas;s cangtructed.

Vr denbu
The expenment lgomts 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 (Cratio,ss) and is

adjusted based upon the agents half-life. Similar protocols may be applied in a wide variety
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carrRUORPLIHS B&l\%ﬁﬁorﬁﬁ‘ eMtin Qec-f]ﬁgiu%s élrclglﬁisgﬁ% &Qfoa%%or the like. The

conbi natton of nmemanti e an
speafieredrapéneatsflistedtin dre dbove tv@lwmambe wpladedigith wiist dmwgionally

d f t he ti mat r i oth seru
cauy R B oo - s, yreiss et filef serfing g e
e Gl RlininistrBtich 84Ske tdpstrdd |a§>aﬁ¥r&tv€im roSuliNg aWale8le ﬁ§ﬁle having
the dissolution nmedium 15 Tab 4: Rel ease profile of

threq Do FAG A SHEpRLEA IR HOELEATANTAR s substantiall
mrr\:%h%lget, ?%EJS o?ﬁ{e%nglﬁérﬁlneghg%aﬁ%ﬁé’ ﬁ&tnl sy sé%oﬁ&l It"eqlblet occurring 3-5

hours following administration, and release of the memantine and galantamine from the third

tablet occurring 7-10 hours following administration.

Example 5: Pellets containing memantine or donepezil

Memantine HCI (or Donepezil HCI) containing pellets were prepared by wet massing.
Memantine HC] (or Donepezil HCI) was weighed and sieved through a No. 20 screen into the
bowl of low shear planetary mixer. To this, microcrystalline cellulose was weighed and
added through No. 20 screen and blended with Memantine HCI (or Donepezil HCI) using a
spatula, then in a planetary mixer on low speed. Eudragit NE 400, accurately weighed was
incrementally added to the powder blend, allowing sufficient time between additions for
complete distribution. To avoid accumulation at the bottom and to loosen the material, the
bottom was periodically scraped. Purified water was blended into the mixture in 10 mL
increments (the first of which was used to rinse the beaker containing Eudragit NE 40D) until

a uniform blend appropriate for extrusion was obtained. Experimental batches were prepared
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10202 20.30.3 40.40.4 80.505 12 0.6 0.6
16 0.7 0.7 20 0.8 0.8 29 WO 2006/ 121560
WOCH63EB06/ 013506 124 0.9 11.0 Exanple 4: Taorais2006/013506
contai ning a conbi nati on of memanti ne and gal ant am ne
WithADO &x$E@idl edtere |Véei$ﬁas§iﬁ§ @ folowed W exadiRion] sphesiniAfioftnd drying

memant i ne

tablets are

land gal aptamne is
Rnsvpming

pr epar ed,

5 prepared as three
P altrhr ee i ndi vi dual
each having a different

conpr essed
rel ease

Tablé SfPlalfets é‘&nﬁaﬁﬁﬁ@%ﬁitﬁﬁ JEj0 a gelatin capsule
which is then closed and seal ed. The conponents of the

three tablets arg as f ol | oBsrcentim bl Wt.solid peaaEThirget Wt. per| Actual Wt.
se Dosage fg oy ncig nt
Meméﬁxmemel agent 0 rrg tam20.e%I—IBr Actlve5(ml;ent “1sozb  50.00
Breatctrumphpsphate—hihydrate—Prtuent—26-—6—1g 187 50
EUdW@EENEdﬁ?st al | i nelPegusball ose BPPY%ent | 26. 6 ntp-0 Sodi uth7.5 :
Mlcrgér%té]ﬁhegjéng‘.@éeﬁt e|Oisintegrant 1.2 VEgMEST umm
Lubrica 1 ;(5 bl e{ 6: Del a ¢d Rel ease 125 gol
(AV'?%S% 1ﬁ urs) Dosa &' Corrg g’n unct i nmount ! .
TABLET 2| (3-5 hopr rglease ntine Act R 10.0
Pu”é\%%%glo ng___Gal ant ami ne HBr K‘ctlva ag@gﬁ 10. 25 rmé
Di cal ci um phosphpt e T&Wdr at e 1IQD-I°M1ant 2629. N/A N/A
Tbasbd &l sl 1Y thE Bhdl prdGucC el | UT 0OSE DIt Uent 26-6 Mg Sodi Ut
starch glycolate Disintegrant 1.2 ny
Table 9: Pellets containing Donepezil HCI
Percent in Wt solid per |Target Wt. per| Actual Wt.
Component Supplier Formula’ Batch (grams Batch (g) |per Batch (q)
Donepezil HCI 20.0% 40.0 40.0 39.98
Eudragit NE 40D Degussa 30.0% 60.0 150.00 150.05
Microcrystalline Cellulose
(Avicel PH 101) FMC Corp 50.0% 100.0 100.00 100.00
Purified Water N/A N/A 50.0 10.0
100.0% 200.0 N/A N/A

"based on solid in the final product

Example 6: Memantine HCl/Donepezil HC1 Formulations

Formulations of Sustained Release (SR) Memantine HCI (or Donepezil HCI), fast and

medium, were obtained by applying a subcoat of Opadry (2% final pellet weight) followed by

a functional coating of Surelease (15% dispersion prepared from 25% Surelease) to 20%
Memantine HCI (or Donepezil HCI) pellets.

Formulations of Sustained Release (SR) Memantine HCI (or Donepezil HCI), slow,

were obtained by applying a subcoat of Opadry (10% final bead weight), functional coating
of plasticized Eudragit RS (35% final pellet weight) and triethylcitrate (plasticizer, 10% of
the functional coating) to 20% Memantine HCI (or Donepezil HCI) pellets.
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16 hi 'Adsayl dalad (nehr Yig particl es and oBiberof 40@r €] conponent s
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ared by difrect clonpressijon 0 e ‘adm xture of

'‘Assg\5 MaRéMgs. Tablet 1 |(Table 5) is'Sav'i medi ate rel pase
active agent|s wdshn [1- 200873
n. It contajns—ho

activBinfiqeags form roe1d7aa8! ng.1vhe
a--a2dm n cfrgfl la

SR ﬁ%’“?@“givou d the dC/dT |effects of t
activelowaglets)or ns. | Tabl et0s172 (Table 6) and 3
AmoGH 3t blie@ird 32 Gire detayed—retegse coating

ma e carried out using corjventional copting
mgdPé%Wﬂ)ques su¢h as SPP8y- coatfd®y or thE5H#4 ke. The259.0
specific conponents Tisted in the above tabl es nay be
replaced with other functionally 10 equival ent
conmponents, e.g., diluents, binders, lubricants,
fillers, coatings, and the like. Oral adm nistration

Tablg 1%: r%owﬁglblmmeéw&e Relqase(IR)Hod F%‘sul t in a release

he current
(Tabl e M)osase

asS

I.Ulld.l

afil o bhavs thron Nl cne vt Lttt al L o

UIIIC IIGVIIIU +hree PH-SE€S5—wht tial—+release of
Pmdwél antanmine fromthe first tablet E%Ieg%ﬁcém. al ly
'Labglrfrieitl’ Gmeactiveding gespuletion) he menmant i|ne an6.0831 ant anri ne
SampEN&Eght gspeeqé{g)o trabtet—ocTur T Ny [3=440 TOPT 544 P | oW ng
: ] et ion—and release of the memANIi ne ang
Assgin | Vale &g PO the thi s o 4.25 4.28
'Assay" Value (mg active/mg granulation) 0.0302 0.0298
IAverage Assay Value (mg active/mg gran) 0.030
Amount of granulation for 5 mg dose (mg) 166.7

Table 12: Donepezil SR Product

SR Donepezil HCI Pellets| SR Donepezil HCI Pellets SR Donepezil HCI
Product (Fast) (Medium) Pellets (Slow)
'Label Claim" (mg
] 0.166 0.156
active/mg pellets) 0.180
Sample weight (mg
135.6 135.5 128.8 128.3
pellets) 113.8 113.9
16 hr*Assay” Value 23.26 23.46 19.27 19
. . . .86
(mg released) 20.03 20.00
'‘Assay” Value (mg 0.176 0.176 0.172 0.173 0.150 0.155
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| d
Tab\(ﬁaf?ﬁrﬁ&%@gﬁ%‘%{%e@n’am?F‘I‘ﬂ'é‘nBFlPE? art. Tabl e 8:

Dare~can c—nlirJ
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30. 0% /5. 05184 S 187.5 Mcrocryctall Cel | ul ose
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NPIEGHWDT' Ethoater WA N A SGROELD: k“q‘-\L 10009625070 NR
ased on solid in theﬁf{l ngl product 5 Table 9:
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Pel-hetssxgpntaning—Dorep i
NPIp@?bTarget W . per Actual 'v@as) Ccn'ponent Suppller IR

For nul pissBat ch (grams) Baggi@gr {Batch (g) Donepezil
HCI 20| 0% 40.0 40.0 39.98 udragit NE 40D Degussa

NPIH370% p1390 150. 0 150. 05 BR@iegryséad 1 ne CelTul ose IR

NPI-6171 130.0 SR (Fsst) | 28.4 SR (Fast)

NPI-6271 | 520 SR (Fast) | 28.4 SR (Fast)
155.4 SR (Slow)

NPI-6371 | 259.0 SR (Slow) | 28.4 SR (Fast)

NPI-6172 | 130.0 SR (Fast) | 29.0 SR (medium)

NPI-6272 | 520 SR (Fast) | 29.0 SR (medium)
155.4 SR (Slow)

NPI-6372 | 259.0 SR (Slow) | 29.0 SR (medium)

NPI-6173 | 130.0 SR (Fast) | 32.8 SR (Slow)

NPI-6273 | 520 SR (Fast) | 32.8 SR (Slow)
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prengrepmActiggavieh Ogaor (i Beeiorsishoh Vatluai ipgobide sedgolution

or BT TR SO TR0, 2 L 1l 0B s

wasliffjeetdd ahte thel. ASIS/NIE Rdr &abD@iCIA Eﬂ&d&k@seﬂ@h@ﬁl’tﬁﬂﬁﬂh {Phenomenex,
LunIaII(S:I U, Phenyl-Hexyl 50 x2 mm) was used for analysis. Memantine and donepezil were
separated from endogenous interfering substances and subsequently eluted from the HPLC
column by a mobile phase of 33% acetonitrile, 33% methanol and 34 % formic acid for mass
quantification. A mass spectrometer set at mass-to-charge ratios (m/z) of 180.51>162.70 and
380.14>288.18 was used to detect and quantify memantine and donepezil, respectively. Data
were processed and calculated by an automated data acquisition system (Analyst 1.2, Applied

Biosystems, Foster City, CA).

Example 9: Release profiles of IR and SR memantine-donepezil formulations

The in vivo release profiles were obtained using the Gastro-Plus software package
v.4.0.2 (Figures 6A-6E, 7). Exemplary human PK release profiles are shown in Figure 7. The
release profiles and pharmacokinetic properties for a controlled release combination product
made according to Examples 5-7 as compared to IR administration of presently marketed
products are shown in Figure 7 and the table in Figure 8. For the IR administration, oral
dosing is per the manufacturers’ recommendation (5 mg memantine q.d., incremented on a
weekly basis to 5 mg BID, 10mg in the morning and 5 mg in the evening, and 10 mg
memantine b.i.d.thereafter; Smg donepezil q.d. for two weeks, increasing to 10 mg donepezil

q.d. thereafter). For the SR formulation NPI-6272, the 22.5 mg memantine and 10 mg
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"Label dainmt (ng active/ng granul ation) 0.0357

Sanmpl e weight (nmg pellets) 140.6 143.7 "Assay" Val ue
wonwerieissased) 4.25 4.28 ' Assay" Val ue (ng acPCyaknme/013506

granul ation) 0.0302 0.0298 verage Assay Value (ng

doneystzil\aed v@léaﬁﬁ a Qoriiad)led FelaNe 024l d@liaatylfadnhQatidroreleasifil the active
epietz (rr]!;;)g 7 5 Tabl e 12: Donep ez&? SR Product Sgg

age‘tﬁéﬁ%ﬁm mﬂfeﬂurpéﬁ ek %hplrséﬁétpﬁ&z’ﬁ”r isfomsierabbt lowsRthan the IR form

| gt.s
R Tius AT R —.
at 22)_5 1@1s$anmh@biﬁeﬁoghat fong5 ir%[%ddsﬁ@e &rﬂnZﬂfhﬁs 12BSR formulations

" AS Val.ue 23.26 23.46
profi 3 Foleemai o ot alye doTamash PBtEn Aty Val ue

1
3 A6, il 3t B ey

exhipiaqyeleped docrease Gangigmeen,ievet wghpdnglm slpseDof 116 NDIDAR antagonist

and %9%12 tlg)f(gncﬁg %re%@tq%oeggtgﬁ Iéagl:prrr%wg? g{gﬁgéa ]d(gsng)for 1ncrease% tlcl)erapeutlc

effedtonieiviut Bal008 BeE nighiQiikirialei bR Fed(@FddO P B Skire, 3£hé fMfeased dosing
of menmantine_and donepezil were prepared by filling

allowplesy Begsat a@t@m%@rlpépétheﬁhmmhg@gmw n capsul es as
shown in Table 13. The separately prepared pellets
provide 5 the flexibility of making ratios of

Exam;ﬂam i Aqnttoh goovdfing dxt@irlel deRas @6 e@ahtifenRd FivhSishme
from1:100 to 100: 1, nost

éiegq; } 4 S%teefggecilyleaqeaf@p‘@u Iptjons of an NMDAr antagonist are
fomMPdT@d‘ For6pi&N ﬁﬁﬂl%ﬁbtkatgﬂs AIEM SRFRIRALd RS SR hulations are

Menmant i ne Donepezi |
prepared as described, for example, in U.S.Patent Nos. 6,770,295 and 6,746,689.

For the preparation of a drug-in-adhesive acrylate, 5 g of memantine and 1 g of
rivastigmine are dissolved in 10 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 rivastigmine ranges between 1.1 and 1.6 mg/cm?.
The nearly continuous infusion of the components provides a much more consistent Cratio

over time maximizing the additive or synergistic effects of the combinations of the present

invention to achieve the optimal therapeutic effects.

Example 11: Multiple dose safety study in Alzheimer’s patients with an extended
release memantine, extended release donepezil combination.
A study to determine safety and pharmacokinetics of an extended release combination

formulation of memantine and donepezil is described below. The study results are expected
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W . solid/dosage Unit Formnulation W. solid/dosage
Unit Formulation (in ng) (in ng) NPI-6170 130.0 SR
WORaBI1R13666. 7 | R NPl -6270 52. 0 SR (Fast) 166. PCTRS2006/013506
155.4 SR (Slow) NPI-6370 259.0 SR (Slow) 166.7 IR
to abiiebs thi Tikqieydf SR drEsslchts2S wkllSR eiaste)the PRirm@eokin&R. farameters
SR ( Fast) 28. 4 SR (Fast) 155.4 SR (Slow) NPI-6371
at higher goseRk (S| ow) 28.4 SR (Fast) NPI-6172 130.0 SR
(Fast) 29.0 SR (medium) NPI-6272 52.0 SR (Fast) 29.0

SR (nedi um

155.4 SR (Slow) NPI-6372 259.0 SR (Sl ow

-0 SR (medium) NPI
Slow) NPI-6273 52.0
2006/ 121560 PCT/ US200

NP 272 .9 Al
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Pl dderkife ﬁl@%BfeQ}F Qﬁiﬂs hadacbkaistics of
SR (Fast) 32.8 SR 34 WO

6DEBE0DseL65Img SR ( sl ovv)

QD

I\II"I'UOIO Ldg U OF\ \OI
Dosag¢:ease, | R=I medi at e
Profil es The di ssol utfi
memant i ne- donepezil ¢
Exanpl e 7) were obtai

PR I l
UVV OL U I\ Il UV\I

Bescdan @rw’_?ﬁmleascgn@s@ Hegei (8AD)
O%%H}ﬁ E?Lfldr e. QfS I}lg %e%nhgy SR +4 mg

|On aS S
rtEﬂilef.)eEzﬂiFSRJ@B thg niepagthe$R + 4 mg

di ssol ution system at pm _at a_ tenperature of

37.0 0.5C, using water d5 ?@@Wﬂé@%ﬁ%@?@%@ SR -¥mg

3A-3C, 4A-4C and 5A-13{), r ion

analysis., 10 m dissal uti {29835 IQ‘?)ons o(lfl memant i ne_and
CorRaReR&Zddtrolver € di | ut|efehitiheIRM: n@émegltﬂie(ﬁ’{fp‘l)ﬁsrﬂdﬁepeml IR

acid. Standards of nmgmantine or donepezil were al so

10 prepared and di | ut

e(botlm dOHeCBaan@r man@.famwzslﬁ olahtls)

t+he—dirtuted—sotuti+on—or

d.L,I U H J. III_ al I unl UI
Rowg:andard was transferlr into an HPLC vial. A 10 L
| T IIB bUI UI.I wdasS I [reclreu, Ul
S“bi%éﬂ llmnws for anal ;i@ SONL %gaog@dw héeee%q
(Phenonmenex, Luna 5, BBe&Wer [ @%gﬁ,ﬁ gg@m@s used
for analvsis. Memantilne and don De&i vve%e
Structure: 4 arm
Study Sites: TBD
Blinding: Patients blinded

Method of Subject Assignment:

Random with equal number of males and females in

each group and equal age distributions within groups

Total Sample Size:

24 Subjects 6 per dosing arm

Primary Efficacy Endpoint:

None

Adverse Events:

Monitored at least twice daily for behavioral,
cardiovascular, and gastrointestinal effects reported
for high doses of memantine or donepezil (including
dizziness, headache, confusion, constipation,

hypertension, coughing, nausea, diarrhea, vomiting).

Blood Collection By canula through first day of study period then 2-4
times daily for rest of study
Analysis Assays to measure memantine, donepezil, and

potentially other physiological parameters, adverse
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separated from endogenous interfering substances and
subsequently eluted fromthe HPLC 15 colum by a
wounhidlie1shase of 33% acetonitrile, 33% net hanoPCamg2@4/013506
w .. %formic acid for mass quantification. A mass

spectronmeter set at mnasgnfs0-charge ratios (nm'z) of
—180.51>162. 70 .and 380.14>288 18 was used to detect

and quantify memantine and donepezil, respectively.
Data were processed and cal cul ated by an autonmat ed
data acquisition system (Analyst 1.2, Applied

Bi osystens, Foster City, CA). 20 Exanple 9: Rel ease
profiles of IR and SR nenmanti ne-donepezil fornmulations
The in vivo release profiles were obtained using the
Gastro-Plus software package Vv.4.0.2 (Figures 6A-6E
7). Exenplary human PK rel ease profiles are shown in
Figure 7. The release profiles and pharmacoki netic
properties for a controlled rel ease conbi nation
product 25 nade according to Exanples 5-7 as conpared
to IR adm nistration of presently marketed products
are shown in Figure 7 and the table in Figure 8. For
the IR adm nistration, oral dosing is per the

manuf acturers' recommendation (5 ng nmemantine q.d.,
incremented on a weekly basis to 5 ng BID, 10ng in
the norning and 5 ng in the evening, and 10 ny
memantine b.i.d.thereafter; 5ng donepezil q.d. for two
weeks, increasing to 10 ng donepezil 30 q.d.
thereafter). For the SR fornulation NPI-6272, the 22.5
ng nemantine and 10 ng 35 WD 2006/ 121560

PCT/ US2006/ 013506 donepezil are provided in a
controll ed rel ease oral delivery fornulation rel easing
the active agents as shown in Figure 4B. The SR
product dC/ dT is considerably |lower than the IR form
for a simlar dose for both nemanti ne and donepezil

As neasured, the dC/dT for nmemantine at 22.5 ng is
conparable to that for a 5 ng IR dosage form Thus,
the SR formul ations 5 provide a nore gradual increase

in the drug during each patient dose. . In addition to
achieving the desired release profile, this
conbi nation fornmulation will exhibit a preferred

decr ease Cmax/ Crean, even with a hi gher dose of the
NMDAr ant agoni st and AChel, thus the present

i nvention may provide greater doses for increased
therapeutic effect wthout escalation that m ght

ot herwi se be required. Furthernore, the increased
dosing 10 allows |less frequent adm nistration of the
t herapeutic agents. Exanple 10: A patch providing
extended rel ease of nemantine and rivastigmne As
descri bed above, extended rel ease fornul ati ons of an
NMDAr ant agoni st are fornulated for topica

adm ni stration. Memantine transdermal patch

formul ations are
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15 prepared as described, for exanple, in U S Patent

Nos. 6,770,295 and 6, 746, 689. For the preparation of a
wdnrog/emseadhesi ve acrylate, 5 g of nmemanti ne ardTAISZN06/013506

rivastigmne are dissolved in 10 g of ethanol and this

m xture is added to 20 g of Durotak 387-2287

(Natignal Starch & Chemcal, U S A ). The drug gel is

Exatpple dd: dineatmaensof 4 lakeimee satinats otk o 5terded Tdeassypemantine,
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non¢dose kevalating dosiod esgimerfies. ,cadnnmﬁtatm Qfmubstant@ﬂﬂynd@rmeah doses of

merp B2 B Repepd SRR IET o oGS &gy e 25 he

nearly continuous infusion of the conponents provides
a-mich nore consistent Cratio over time pnaxim zing

Purpdse additive or syner|disddtenthé getefiicicy ofieombination therapy,
conbi nations of the prese t invention to achieve the
opti mal therapeutic df a§e ei“fﬁlﬁ‘ﬁ%ﬂ e 11: Multiple dose

ety study i n AT ZheiJer s | th an_extenged
Sm%'gbf’iq)ég%lse nmemant i ne, g{ BEdegn ?‘g §&Médﬂ% %’FipFZngﬁ
conbi nation. A study ft4 Iﬁgh%fﬂnﬁﬁeSRf-ﬁﬂ.‘mg’?’d%e pezil SR

pharmacokinetics of gn exfended rel ease conbination

Corlcofréatl Gintols of memant lrﬁﬁnﬁﬂﬁledRr(Naﬁléhﬂa)lcﬁ nﬁ’@ﬁ&ﬁmB@H plus
bel ow. The study resuylts are expecte
2006/ 121560 PCT/ US20d mqmdé&(érﬁa%bgth%maﬂé@e@mry

f ad t s
of adverse events as vz%% qugogg?sv(% ﬁ&@mt

phar nacoki neti c par anet e oses Pur pose

Roul® determ ne the saf gtgyapand phar macoki netics of

——donepezit—SR
StrugiEgint i ne IR or nmenaritd #8 | R pI us donepe2| Il IR (both

repeat ed doses of drug. Dosage: Based on _previous
SubfctBbulasgendi ng dose MSADr fesialidiia F%Qiots&ﬁ’mﬁ démer#a & the

ng memantine SR + 4 ng donepezi | nmenmant i ne

SR + 4 my donepezi | sﬁzh@mezistsfng rgenangn0-8R + 8 ny

f \JJ f or—130 Ud)/b Concurrent—Contt UI S

d—as per manutact ers T aper sy Route—oral
Stuc%’u%‘féct Popul at i on: I\/&/I eIremal es di agnosed with

Bhn% rrent la of the Patients blinded

Method of Subject Assignment: | Random with equal number of males and females in

each group and equal age distributions within groups

Total Sample Size: 400 subjects, 100 per arm

Primary Efficacy Endpoint: Improvement of ADAS-Cog, SIBIC, HAM-D in or
neuropsychiatric index at 7, 14, 21, 42, 63, 84 days.

Efficacy Monitoring: Monitored twice per week for first 4 weeks, then
weekly thereafter.

Adverse Events: Monitored at least twice daily for behavioral,

cardiovascular and gastrointestinal effects reported
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45 mg nmemantine SR + 4 ng donepezil SR Concurrent
Controls nemantine IR (Nanenda) or nemantine IR plus
wdaomperish | R (Aricept) both per manufact ur er sPCTASS06/13506
| abel s (as of 2004). Route: Oral Subject Population:
Mal es or femal es di agnosed with denentia of the
Alz nmer's type. Age nge 50-80) Structure: 4 arm
I@Q%gm%ﬂﬁmqn F’é‘%l nthe cRiMhg: Patients bl i nded
thhod of Subject Assignnment: Random wi th equal nunber
of males and females in each group and equal age
distributions within groups Total Sanple Size: 400
subj ects, 100 per arm Prinmary Efficacy Endpoint:
| mprovenent of ADAS-Cog, SIBIC, HAMD in or
neuropsychiatric index at 7, 14, 21, 42, 63, 84 days.
Ef fi cacy Monitoring: Mnitored twi ce per week for
first 4 weeks, then weekly thereafter. Adverse Events:
Monitored at |east twice daily for behavioral,
cardi ovascul ar and gastroi ntestinal effects reported
39 WD 2006/ 121560 PCT/ US2006/ 013506 for high doses of
memant i ne or donepezil (including dizziness,
headache, confusion, constipation, hypertension,
coughi ng, nausea, diarrhea, vomting). Bl ood
Coll ection: By canula at the followng tine points:
Day 1. 0, 4, 8, 12 hours Days 2, 4, 6, 8, 10, 12, 14,
17, 21, 28, 35, 42, 49, 56, 63, 70, 77, 84 pre-dose
trough Analysis: Efficacy, adverse events, and
| aborat ory assays neasuring study drugs. 40 WO
2006/ 121560 PCT/ US2006/ 013506
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Addi ti onal enbodi nents are within the clains. 41 WO

2006/ 121560 PCT/ US2006/ 013506 What is clained is: 1.
wa pfsanmmaeeut i cal conposition conprising: (a)pan/uskdMi3s506

ant agoni st; (b) an acetyl cholinesterase inhibitor

(AChel ), wherein at |east one of said NVDAr antagoni st

or said second agent is provided in an extended

r flwhseclalosdgs f orm and wherein the agent in said

ext ended rel ease dosage formhas an in vitro

di ssol ution profile | ess than 70%in one hour, |ess

t haft rhenpacquitsabcdennsiiongopwrisingt han 40%in six hours,

a hNGHA!, .835% in 12 hours as measured using a

U%S’atgype %I(I%% 152) di ssolution systemat 50 rpm at

a(b) enpeatgthrlmesséra@ifhibitod ¢(AChse®)t er as a di ssol ution

nmedium 2. .Th rmaceuti.cal ¢ osition,of clajm1,
where(fE8 44 o6 o G MR AR AR GEUHT €T SHS0can plsrle AroGded g extended
releas@disxdfe BP0 whbRid Bk @gdiin Sdieettbhdeélbds8libQRe fm lﬂg @n in vitro

. .pharmaceutical conposition of claim1, wherein sai
dissoly@ammrofalg dess ShangP%iasng howpiess then AR%rin o hpuss.cexeaternthand0% in six
[ .
hours pft gt 55 SRR 12 KBS B nck IO 1ol 21,8 (185 boad e oRution
systemat SPhpmp e temperaturecal 3 76015 odiht water afa didsalutivd medhver.ei n
the relative Cratio.var of said NMDAr antagoni st and
said second agent is |less than 100% from 2 hour to 12
h2uThe gHatRicesiidall corf fORRAS 3l Riimi 18 WhelPAUCRND A Sht#onist has a
ubj ect. 5. The t1ﬁgar maceutical conposition of claim1,
Ao WS Oam el the ket for ¢ha IRclowpulstionon is a non- dose
escal ating, twi ce per day, once per day, or once
everyot her day dosage form 6. The pharnmaceuti cal
cd pherrogreniicat bethpositionfetadinn , wherehivBAl NI Augortdgonist has a

Con e PR 3 B S5 T8 i

compoisftien iy imttbllyceditoe stjecte, remacem de, ianotri gi ne,
riluzole, aptiganel, phencyclidine, flupirtine,
celfotel, fel bamate, neranexane, sperm ne, sperm dine,

| & VEREONRAFhAceuiQK ESRFBIIMR B 198NELRT RO tativ@ RS atio. var of said
harmaceutical |y acceptable salfs thereof. 42 WO

NMD gopistay spidEecmPegenids Bsoban 100%Henph hevree d2houra after said
QIR Okt [ ! wherein said Achel is selected

compo rom%gb&gsggné&%%@%%ti ng of donepezil, rivastigm ne,
tacrine, netrifonate, Huperzine-A and

i cal l I I her eof .
@afh%ap%%%ac%&hca}/co%%:o% }o%tz)f Rlatn lt, gvhcteregl tﬁg pharmaceutical composition

dC/dT

is a non-dose escalating, twice per day, once per day, or once everyother day dosage form.

6. The pharmaceutical composition of claim 1, wherein the NMIDAr antagonist is
selected from the group consisting of memantine, amantadine, rimantadine, ketamine, eliprodil,
ifenprodil, dizocilpine, remacemide, iamotrigine, riluzole, aptiganel, phencyclidine, flupirtine,
celfotel, felbamate, neramexane, spermine, spermidine, levemopamil, dextromethorphan,

dextrorphan, and pharmaceutically acceptable salts thereof.
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8. The pharmaceutical conposition of claim1l, wherein
sai d pharmaceutical conposition is fornulated for
wonrelde/12136ansnasal , parenteral, subtopi cal PCT/US2006/013506

transepithelial, transdermal patch, subdermal, or
i nhal ati on delivery. 9. The pharmaceutical conposition
of claim1, wherein said pharmaceutical conposition
is formul ated as a suspension, capsule, tablet,
SVP’PQeSIIBﬁa%Xoe #1941 8Hpo onD cﬁ:J"m i he%%%{ﬁ&ﬂ%?seégéc&alﬁom the
conposi tion of clai , erein’t agoni st

groupj cgnsistegendtdonepeaidivabtignliGh ahcrins, wemidpeis, IHuperzme—A and

har eutl ca ble salts thereof. 11. The
pham%ﬁeutl ferRA 16%%%&5???’?% of claim6, wherein the
NVMDAr antagoni st is nmemantine and wherein the
ion is formulated to provide nemantine in an
a%gﬁ"g\ grrnage@cg@og@oggpn ggg}alrrg b-vgherejn ﬁ@d Igg@nr@g@tlcal composition
is forrgglaéd%gr SalTHai@hsafl BreBlerdt ZsuBs o?%al@arﬁ 1t}féﬁ ér%delﬁlal patch,
of reventlng or treatfng a - te
Subdeﬁmidmtlnbalatmﬁﬁwwm admi ni stering to a subj ect in
need thereof a therapeutically effective anount of.
(a) an NNI DAr antagonist; and (b) an
abe it pharhiabasicalrcdapositibn bf ¢lain 1, Witi¢ih Baidphdreasdutiofllecomposition
. of al d NI VIDAr anta onlﬂst or said second agent is
is forapliof 38 @ Syspention crRsHE e bIch sPRRASEOR0OHgR ¥ BRfR-and
wherein the agent in said extended rel ease dosage form
has an in vitro dissolution profile |ess than 70%in

oA Hepharmassticaheammeiionef claon howhereinghe MVEP At andagoa s
memaﬁr}gréi%ljﬁrﬂ etgg ggh%l is %B%ggh? &t p@{ E%?caeﬂgga[%g)’acgﬁpi%gr&#g thefdf,

systemat 50 rpm at a tenperature of 370.5 W|th vvater

a di ssol ution. medi u 13. .Th thod 0

R PP el Frnediion 53 Rlate SonersnAns NMin& rgagonist is
memadiifeagiewhedéin ey donposifios istoafdAsRd td’rﬁro‘&@e 26098n1idd BB amount of

PCT/ US2006/ 013506 14. The nethod of claim 12, wherein

2.5-80sme eNIIAL0-G RO ABBPRT 87522305 B IgeRet Ay et X B8 igersr day.

rel ease dosage form 15. The net hod of clai m 14,
wherein said NMDAr antagoni st is adnmnistered at a
sUbsAanethed ¢1§pr¢@ahngl ortreating b Nfbsdated Gndifive cnmptisidg of

. | r.ein reach

samiefy @Bl o it oo Bl S

CQI)GENNIBM Gﬂtagdmﬂ,f:urﬁ subject within fifteen days of

V\ﬁ’ié gﬁﬂl stering &7 The nmet hod of cl aim 14,

raélaﬁet IWAFe 48bni st has a dC/ dT | ess than

wherePA WasBH Alsaitl FVIDAL @nth S6nidthee sdil sERhAYESE iovided in an extended
release dosage form and wherein the agent in said extended release dosage form has an in vitro
dissolution profile less than 70% in one hour, less than 90% in two hours, greater than 40% in six
hours, and greater than 85% in 12 hours as measured using a USP type 2 (paddle) dissolution

system at 50 rpm, at a temperature of 37+0.5° with water as a dissolution medium.

13. The method of claim 12, wherein said CNS-related condition is Alzheimer’s disease

or Parkinson’s disease.
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18. The nmethod of claim 14, wherein said NVDAr
antagoni st has a Crax /C nean of approximately 1.6 or
woOes®/1apeo oxi mately 2 hours to at | east 12 houPeTAKR®E/013506

said conmposition is introduced into a subject. 19.

The nethod of claim 12, wherein the relative

Cratio.var of said NVDAr antagoni st and said AChel is

| ess than 100% from 2 hour to 12 hours after said

c f i: ject. .20,  The.

rerhot o PRy oP b 2, idn RBP4 et Pyl jn o oxtendec
releass dpshgbli@DAT. antagonist and said AChel is less than 70%

of the corresponding IR fornulation from2 hour to 12

hours after said conposition is introduced into a

S l]JBJ g6¢ methbd of BRInRA hAkré&th s&ill AMDAZ anb@fifiidad@nftered at a

ant a onlst is selected fromthe group

“m“%@ﬁ@¥§@mﬁé lydoseint i ne, amant adi ne, ri mant adi ne

ketam ne, eliprodil, ifenprodil, dizocilpine,

remacem de, ianotrigine, riluzole, aptiganel,

phén dihe nnafhavieqf cldimpliSy wherein sail ¥iuliDRA T, anfagbhiatmadhes a therapeutically

ner xane, . sperm ne erm.di ne, |eye am |, .
ettt R SH B (o cRalze T B R sOhet TR R HRghtr eEriY
admimisteéyt abl e salts thereof. 44 WO 2006/ 121560

PCT/ US2006/ 013506 22. The nethod of claim 21, wherein

said NVDAr antagoni st is nenantine or a

phar @ﬁ@ﬁl@fﬂoﬁ aF !:Mm‘?ﬁf@ e\%e?é?ﬁ Caid ﬁh\I{DNP Qﬁtgg istfi3s a dORIT less than

met hod claim?22, wherein t anmount-of Mehanti ne
about ﬁ@%gé”éhdo@tﬁ/@eﬂleiﬁ formbilatR. my per dose. 24. The met hod

of claim 23, wherein the anmount of memantine ranges

bet ween 20-60 ng per dose. 25. The nethod of claim

233. Themeihod bfielammddnthendin kEIBMDAE afitaf@es hhed @ﬁﬁm 40 of

er dose. 26, The nethod o

appro%e@? g 6;2- S ARRIPY % hews tg afdeast Hjn{‘ Cal erpsgld composition is

introd6&ldasioekubjegin  the group consisting of donepe2|
rivastigmne, tacrine, netrifonate, Huperzine-A, "and

pharmaceutical Iy acceptable salts thereof. 27. The
ngd, h“?ge ﬁﬁgthgli F &bt %ﬁ?ﬁ? ﬁletr%]?{tlw\@éflo @Qltbc?fgsgﬂil YDA antagonist
memant 1 ne an acetyl i nesterase rnhrbitor is
and saikbA€pelzs lless thap H 80 Ysefoew £ ihoad th Y 2 douspiftabdaid sahpcsition is introduced
thereof. 28. The nethod of claim12, wherein said
" antagoni st and said second agent are
adninistered si mul taneously or sequentially. 29. The

met hod claim 12 wherein said NVDA antagoni st and
sA0- dT]g’ee@gﬁad gagﬁlgn 1&9 gvherein the relative Cratio.var of said NMDAr antagonist

and said AChel is less than 70% of the corresponding IR formulation from 2 hour to 12 hours

into a

after said composition is introduced into a subject.

21. The method of claim 12, wherein said NMDAr antagonist is selected from the group
consisting of memantine, amantadine, rimantadine, ketamine, eliprodil, ifenprodil, dizocilpine,
remacemide, iamotrigine, riluzole, aptiganel, phencyclidine, flupirtine, celfotel, felbamate,
neramexane, spermine, spermidine, levemopamil, dextromethorphan, dextrorphan, and

pharmaceutically acceptable salts thereof.
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adm ni stered as a single conposition. 30. A nethod of
treating, preventing or reducing a condition
wazswaetced with a deregulation in NVDAr acti PCTAUS2006/013506

conprising admnistering to a subject at risk of

suffering or suffering fromsaid condition a

conposition conprising an NMDAr antagoni st provided in

an extended rel ease dosage formand a second agent,

! Shmiiod of BRARS 1 AVRRLin AH vPAL %ﬁttag&iﬁstfig Ak e or a

group consisting of donepezil, rivastigm ne, tacrine,
pharmaseytichlinadceptablapalt thereof.A; wherein said conposition is

adm nistered at a substantially identical daily dose.

45 WD 2006/ 121560 PCT/ US2006/ 013506 31. The net hod of

clai MhaMethoti of elatin 22 Whepéia iRt @itint 6Bihe@ORRRThide®Betwden 10 and

admnistered to said subject no nore than once every
80 mgperdgdf s. 32. The method of claim 30, wherein said

dai |y dose of said NVDAr antagoni st ranges between 15

and 35 ing. 33. The nethod of claim 32, wherein said

dam ¥ h@imsgﬂoclfof slaing 2BiNvEierein thecegaming of memg@ine riveenbetwe@020-60

5 nmg. 34. The nethod of claim 30, wherein said

Ingp%@g%% ant agoni st reaches a therapeutically effective

steady state plasma concentration in said subject

wi.thin fifteen da of  sai adm ni stering. 35. The

n2ohohe Betei af GRS 23 (HRSFER Hieg b b Phaifhg ranges between 40 and
80 mEpn@ea ration profile of said NWVDAr antagonist in

said subject has an initial slope in a subject has an

initial slope from2 hours to 4 hours after

adnpi ni ' t .5009 ti. . R .

O S OPol i 5 R e Rl g g g o
the graginéomsistineg eftlodesezil, BGistiginme pthcrine, MvDEonze) Hhgorirst-A fand
harm@Pe 1((:Jeli})/l chgl ilneag gflasef inhibitor in the manufacture
phariige SRR P % 4t?"on for preventing or treating a

CNS-rel ated condition wherein at | east one of said

NVDAK ant%ggnist,or sai d .acetyl chol i nest erase )

i Ak bha BFthAd et ¢laim k2, whersip the PRBEOHFds memantirgsand

tylbARest4%8el iAhiBAG: i i Al
O e Sy pHaBAd Sy AR mgrepr
in 12 hours as neasured using a USP type 2 (paddle)

dihss ] r 50..1 t er at ure. of
O B0 Y SRR B s RG4S Sy opatenta
admindstered dinajadeoudy at saqdéntisfier ei n t he conbi ned preparati on

conpri ses the NVDAr antagonist and the
acetyl cholinesterase inhibitor are as separate

f 99 MheathétBHS of ASim T3 SvHéfEn S RIVED A AntaBombiBins A8 secon

: d agent ar
wherein the conbined preparation conprises the N Arg ©

adminjgtaredysr singlepempasitione et y| chol i nest erase inhibitor as a
single formul ation.

30. A method of treating, preventing or reducing a condition associated with a
deregulation in NMDATr activity comprising administering to a subject at risk of suffering or
suffering from said condition a composition comprising an NMDAr antagonist provided in an
extended release dosage form and a second agent, wherein said second agent AChel selected
from the group consisting of donepezil, rivastigmine, tacrine, metrifonate, Huperzine-A; wherein

said composition is administered at a substantially identical daily dose.
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46 WD 2006/ 121560 PCT/ US2006/ 013506 39. The use
according to claim 38 wherein the single fornulation
wO0w/0tee dose escal ating fornul ati on. 40. UseCofuSam6/013506
NMDAr ant agoni st in the manufacture of a nmedi canent
for preventing or treating a CNS-related condition in
a subject in need thereof by conbination therapy
wherein said conbination therapy conprises
adm ni stration of said NVMDAr antagoni st and an
acetyl choli nesterase inhibitor to the subject, and
wBér #haimathol] efislhino A8, wiiersiaisaid WhidAraceuticalgmmpekitionds Rimiflistered to
d A@Chetl has a% in vitrozghssol ution profile | ess than
Sa1C SHYEELIA THHE MRBOPCC 75T AAHS-90% i n two hours, greater
than 40%in six hours, and greater than 85%in 12
as neasured using a USP type 2 (paddle)
d ?’%s Shemetrd & Jeiam B visuein el daily dose @ifpaid NMPAr gntagonist ranges
betwe@ﬂ@sﬁnd’\éﬂﬁ water as a dissolution nmedium 41. Use of
AChel r%the manuf acture of a nedi canent for
preventl ng or treatl ng a OCNS-related conditionin a

sybj tion th erei.n

a7 i el 6 Mot Sariesg s L RhtiA K0P K PRt ranees
betwes@R0l atdChingand an NI\/DAr antagoni st to the subject,

and wherein at | east one of said NVDAr antagoni st or

said AChel has an in vitro dissolution profile |ess

t BANTROHeihBd 8P ElaRYH, ’wﬁe@éﬁ sill NMﬁQ{%th JI'H‘Q r&ﬁﬂéssa tgera eutically

greater than 40%in six hours, and ater t 373
effectivg steadihsiefe plagma sercsntrationisisaig sabeJsmﬂyxp §ftgen( dravel df siid
adming#% ution systemat 50 rpm at a tenperature of

.5'with water as a dissolution medium 42. A kit
conprising: (a) an NVDAr antagonist; (b) an

t hol t i .nhi bitor selectedfrorrthe
c s F B PRORPT HEb AL HErein i BNt GRRTRubrotle of said

NMDA® biith§6hikd irSsaid-bUPRICE héfk%‘rﬁmtl@ﬂﬂoﬁecﬁl al OBtk b Btidl @fope from 2
treating or preventing CNS related conditions such

hours g 4 heyrpaftergdminisieion los rﬁ@m&@& of thatfor AR formplation Of @p qame
NMDAMBRGc R 20RR e QimRkde hae an in vitro

ution pr ess t n 70% i n one hour, |ess
than 90% in two hours, greater than 40%in six hours,

B S b e B RS LT e

manuiacﬁlfﬁ‘ﬁ’far cdbired Phepdrfion WM grivendh@br tsating 8ICNRdMtbPEondition
um 47 V\Q 2006/ 121560 _PCT/ US2006/ 013506 43. The

wheref %tt et e ot 3914 DIMEHE ABREONHiCA SHEREtY bl mgeprasy inhibifor has an in
vitro B&bRitioR pREde REEMAn 8% in one hour, less than 90% in two hours, greater than 40%
in six hours, and greater than 85% in 12 hours as measured using a USP type 2 (paddle)

dissolution system at 50 rpm, at a temperature of 37+0.5° with water as a dissolution medium.

37.  The use according to claim 36 wherein the combined preparation comprises the

NMDATr antagonist and the acetylcholinesterase inhibitor are as separate formulations.

38.  The use according to claim 36 wherein the combined preparation comprises the

NMDA-r antagonist and the acetylcholinesterase inhibitor as a single formulation.
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formul ated as a single fornulation. 44. The
phar maceuti cal conposition of claim1l, wherein the
wolkri2etsd agoni st and the AChel are fornul at edCa152006/013506
pell ets, and wherein the ratio of the active
pharmaceutical ingredients and the quantities of
active pharmaceutical ingredients nay be varied by
adjusting the quantities and ratios of pellets in the
final dosage form 45. The pharmaceuti cal conposition
of claim44, wherein the ratio of NMDAr antagonist to
AGhel Theageactordimg@o tialibh B8 twherkiiOthd sihgleABrmulhtion is a non-dose
har.maceuti cal conposition of claim45, wherein the
escalafing fSmaliQRpar ant agoni st to AChel ranges from 1:100
to 100:1. 47. A pharmaceutical conposition conprising:
(2é memantine in a dose ranging bet ween 20 and 30
a

) : ny; :

( Bpe alandidiAr anipganigbindhe magHaguIsof ddradlicamentios preventing

o el 605 SLRSTE R R SRSl DL LN whorei
said combimaten thesipy eorhprises hdminiggration phsaid NMD Al asagdonist amd an

. o o
st Bk AR O SO Ot 57 50 Q3 S G ptaonis
or saidl A&@heBidkoan i Fgrolts4bRItiaS profiaRby tBeh Be%Rg ode KD, 1B35FBarY90% in two

(paddl e) dissol ution system at 500rpn} at a .
hours grpaier than,# 050 & six houns, ang; greaterdhasy 8 53s inyl hassnas peaspred using a USP
type zr@gad&ﬁ diéButidh) Sy RARLIMRABHL hCAenpRRRAS bE 2D, Pfwit] #hi as a

47, erein the ratio of dosing of said conposition
dissolpgeiumediugrast r o- i nt esti nal and cardi ovascul ar si de

effects. 49. The pharmaceutical conposition of claim

47, the release profile of nemantine is substantially

| dent | Tat of am AQRelrir fleassufacalre bfa aledidamenmeat prevehBing or treating a

CNS-related condition in a subject in need thereof by combination therapy wherein said
combination therapy comprises administration of said AChel and an NMDAr antagonist to the
subject, and wherein at least one of said NMDAr antagonist or said AChel has an ir vitro
dissolution profile less than 70% in one hour, less than 90% in two hours, greater than 40% in six
hours, and greater than 85% in 12 hours as measured using a USP type 2 (paddle) dissolution

system at 50 rpm, at a temperature of 37+0.5° with water as a dissolution medium.

42. A kit comprising:

(a) an NMDAr antagonist;

(b) an acetylcholinesterase inhibitor selected from the group consisting of donepezil,
rivastigmine, tacrine, metrifonate, Huperzine-A; and

(c) instructions for treating or preventing CNS related conditions such as Alzheimer’s
disease,

and wherein at least one of said NMDAr antagonist or said AChel has an in vitro
dissolution profile less than 70% in one hour, less than 90% in two hours, greater than 40% in six
hours, and greater than 85% in 12 hours as measured using a USP type 2 (paddle) dissolution

system at 50 rpm, at a temperature of 37+0.5° with water as a dissolution medium.
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43. The kit of claim 42, wherein said NMDAr antagonist and said second agent are

formulated as a single formulation.

44. The pharmaceutical composition of claim 1, wherein the NMDAr antagonist and the
AChel are formulated as pellets, and wherein the ratio of the active pharmaceutical ingredients
and the quantities of active pharmaceutical ingredients may be varied by adjusting the quantities

and ratios of pellets in the final dosage form.

45. The pharmaceutical composition of claim 44, wherein the ratio of NMDAr antagonist
to AChel ranges from 0.1:100 to 100:0.1.

46. The pharmaceutical composition of claim 45, wherein the ratio of NMDAr antagonist

to AChel ranges from 1:100 to 100:1.

47. A pharmaceutical composition comprising: .
(a) memantine in a dose ranging between 20 and 30 mg; and
(b) donepezil in a dose ranging between 2 and 5 mg;
wherein memantine and donezepil are both provided in an extended release dosage form, said
extended release dosage form having an in vitro dissolution profile less than 70% in one hour,
less than 90% in two hours, greater than 40% in six hours, and greater than 85% in 12 hours as
measured using a USP type 2 (paddle) dissolution system at 50 rpm, at a temperature of 37+0.5°

with water as a dissolution medium,;

48. The pharmaceutical composition of claim 47, wherein the ratio of dosing of said

composition reduces gastro-intestinal and cardiovascular side effects.

49. The pharmaceutical composition of claim 47, the release profile of memantine is

substantially identical to the release profile of donepezil.
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