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Ner amexane Modi fied Rel ease Matrix Tablet FIELD OF THE

I NVENTI ON [ 0001] The invention relates to
w@barmeasetit i cal dosage fornms, in particul ar torPeDEPIG0&011438

rel ease dosage forns suitable for oral admnistration.

I n anot her aspect, the invention relates to novel uses

of the active conpound neranexane and therapeutic

nmet hods i nvol ving such uses. BACKGROUND OF THE

| NVENTI ON [ 0002] Ner anexane, also known as 1-am no-1

, 3,3, 5, 5-pent anet hyl cycl ohexane, is a nenber of the

class of orally active 1-am nocycl ohexanes, and has

been found to be useful in the therapy of various

di seases £ ral gaical i es,

net udi neianieRane MgthfiH Rdlgdsy Mafdl, fapiér

The conpound and its derivatives are disclosed in

detail in U S Patent Nos. 6,034,134 and 6,071 , 966,

the subject matter of which patents is hereby

i ncor por ated by reFELRAF THE INVENTI@Ned t hat the

t herapeutic action of neranexane is related to the

{ Ay L t £ 4 iV | mat e
(Q31 Phfibyftion BB IBhdmisnsifEaiRissbe ottt Reppuiar o
neslified rdlgdse/dogiyer foane Ruitisledonpeil abniisisgatiéh. In another
categorized as an NVDA ant agoni st, or NVDA receptor
agpectgths isventiahy relaiga do f\pté@M usyes qféh@ﬁﬁtt\em@orappumﬂ sefgmexane
conpetitive
aﬁlﬁbli‘e_ )églé{f) gﬁ%@%ﬁf"s lé%/l%; to selectively block
the excitot OXI c effects assom ated with abnor nal
transm ssion of glutamate, which is a neurotransmtter
that perforns BACKGROUND GFETHE INMENTEONI pat hways
associ at ed vvith | earning and nenory, and which is

d Al zh d 0003
LT A 0, SIS S0 B 5Eh e
isPd hsmiB&adf the féld@ssdfroﬁlé!hpﬁctl\)em -‘él‘ﬁlﬁkb%oﬁerxbﬁ% and h&8¥%een

be orally administered’in the formof imedi ate
faunddadie useftye the therapyphvaeeus diseasesrespeaialiysin certain

oBBIRUEA 6, TR A RSNl B SRR he

c@iﬁwfpeghd \whdritsadarvatioss ard digtiosed imdetdidh 1.8 Patbnt MQ,O4]
fied rel ease solid oral dosage forms pernit the

6,%141 t34and 6)71s26G the subject matter of which patents is hereby
incorporated by reference. It is believed that the therapeutic action of

neramexane is related to the inhibition of the effects of excessive glutamate at
the N-methyl-D-aspartate (NMDA) receptors of nerve cells, for which reason the
compound is also categorized as an NMDA antagonist, or NMDA receptor
antagonist. More specifically, neramexane appears to be a low to moderate-
affinity, non-competitive NMDA-receptor antagonist believed to selectively block
the excitotoxic effects associated with abnormal transmission of glutamate,
which is a neurotransmitter that performs an integral role in the neural pathways
associated with learning and memory, and which is believed to play a role in

Alzheimer's disease.
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the active ingredient over an extended period of tine
in an effort to maintain therapeutically effective

wolk@smesitvel s over simlarly extended tine i nPEF/ERL086/011438

and/or to nodify other pharnacokinetic properties of
the active ingredient. Imediate release solid dosage

[ODOB]rNepmnexana appeart ¢obe thérapestically effdctiob alftbe oﬂalt ive
short period of tjine, suc

edi ent over, ﬁ
agHiisteagiog In glinjca éﬂ@'snﬁﬂﬁaw%ptalw&waﬁt@fﬁddn t%tprm ol
mﬂﬂé&i‘a% foledsdTlodd s ﬂ/;ﬁ %Pérhle?aﬂ is adehIlstered at
conposi tion contal ning at’Teast
lebet mitebiday durihgadortimasts dmrapwh 6rdmi to ehsaneethat

f or mul at enpl oyed to attain one or nore
thesaRALGR N AU TIVE R S PR A SN ATIIPEO s pec 1 i ¢
t herapeutic objectives such as a portion of drug

[OU@hF%UI’f&d' @T@‘ib%oﬁblbralfdﬂé @éﬁ?nﬁ% g@ ’ﬂ‘\@ RfiRfified release of

rel ease. However, nodulatio ease rate o

. trmaqtl\ve lmgrgdemt over anextanded rwcrneslmirunhey ircans effertttd ataintain

trg AR ALY BtefeTIhb b8 e aIF Sy TingY S e g Totdivals
aﬁc?/fa?ﬁi r[n‘Udi ]ohﬁar*ﬁlw%@ﬁ\a%@klﬁbﬁc beﬁéﬁﬁ’esf &t tﬁ@sé%’u@fe uﬁdlﬁduent L

has been found that a | ow frequency o
Immetiate release aoliddesagesforms cmamityhel oeleage of mastor athbf the

adfl BB P A Rt Pl AL Stin A RINuBS R 1%, pnd

makeeapmlab%omrdrﬁéfahe@nu@gbwsré tAeUINShas RIS srofiRi.e., a
found. It is also believed that particularly those

coaPeeiieR CoR@ining et least amimensiate Jeleape fomaulation and at least

or, e el el 187Gl Bn e DB B g LA o b s
cdmﬂinbtlenb obtetesse fates i atdih whore-sprieifict tht eapgedlibobjectives such
receptor@fant agoni sts was described in U S. Patent No

aga postignef drig;releasingimmediately.fellowed by @pcxtaadedhrelease.
MO 5o COTERARE R HANS Al o
nq:raissatnlycbmr@m I@ng}lﬂshag eﬁeoﬁveablead)lew conséntratior’s will be

coat.ed, cor.e, beln syjtable coatin
o Seeved br Tt ing Rasmasueaia eHashputes Based Bptely on
th@'\l‘%aéﬁgﬂ%%‘tiﬁﬁ act in the sams manner, and this
0

pat ent es not” specifically disclose conpositions
cont ai ni ng neranmexane. [0007] Currently, a dosing
[0peg] ltrbas beendoumdthat@ low frequency of agmisistratidrysath as once-

daily dosing, is desirable for most continuous drug therapies. In many studies
investigating patient compliance and dosing frequency, a negative correlation
between the two parameteré was found. It is also believed that particularly
those patients who suffer fro~m dementia may find it difficult to adhere to a

therapeutic regimen requiring several dosings every day.

[0006] A general method of modified release for N-methyl-D-aspartate (NMDA)
receptor antagonists was described in U.S. Patent No. 6,194,000. This method
also involves preparing an instant release component and a modified release
component to arrive at the final formulation. The patent discloses a pellet (not a



using i nmedi ate rel ease tablets. This may be
undesi rabl e because patient conpliance decreases as
wo b@7fssgtiency of taking a drug increases. Mor POWEP2006/011438
adm ni stration of an imedi ate-rel ease tablet can |ead
to greater frequency of adverse events due to a faster
bead)ecartsistingoofm coatedrenre pthienceatingt baing anytsuiitableecgating using

orgah FaHent GrsERslris: Hiabevets nphaf Sdbe ilaagnists ag in the

sa”rﬂ@ AR uahd @Ryl daentadeBs endt dpucifieslly’ UREI0SR! 88Rfositions

formul ati on contai ni ng neranexane or a

cotaining eeramenang. accept abl e salt of neramexane wth
reliable slower absorption over a targeted period of
time. [0008] Wiile there is a need for nodified

[00B7FeEfrefitty 20804iRE TBgiftdr Gt ctafritixah8 ®f Mebra dséy %térﬁﬁloyed
of neranexane, which appears to be useful

using immestiatefrelogse dablets. ZHus may ke vadesirable pecam patient

o dRTsa gl Bs B fedne iRIaR B HEEInSang Magover

adirfgtitichosfageinirmediatefelogsaabictvan Iead ke htenel fidqubitcy of
to the high solubility of the nolecule in aqueous

agivaise eyoats duaorr faster rafeyahabsarptionr Fpepaiartreatment it is very

15 el P4 P GRS G e e ime PR
thehefore an@xigting-dnal cortinad! nded forer oiveca dah esdified feleass

for npdifi eol rel ease dosage fornms of neranexane which
fogmulation cantaining RtBEEeXane ¥R RhBMaseHtcalyracgsatabig salt of

R e S

These and other needs are addressed by the present
[OOGB]aWhllertham iska needifos ohadified release desdigestpmmstsuitable for the

T AN TN S
cettdl 'Aqﬁ%lﬁfé‘f’ §%nfé?fti'55paftféht§ R@ich ro%'saé@ RO sShavd hé’trbégn

ner amexane, a novel NVDA ant agoni st whi ch has been
desanibed<safauccessfullyndevalepedieine developentefia matiifiashreiease

gl 4710 Ao Bech Sl Rind SHE'6 s SR S gy gre

motstulé RradedRRIAeGiBRE aWidBIpH S rarite. 3 E'aﬁld:lula’f?tbﬂ'féré N a
conti nuous therapeutic dosing reginen.

nesshtasiedified relpask dosagse traisq¥meramexang IW%'@ emtable for
orﬁc?é 83 a€r§1 I’{I&?atﬁ)%t 'aYla wtﬂgﬁ §P|é &Rli- t@é?&fte@%&%ﬁ&%‘?‘g there is a

need for modified release dosage forms of neramexane which are robust, and
whose dissolution behavior does not depend on the state of digestion or dosage

form transit through the gastrointestinal tract.

[0009] These and other needs are addressed by the present invention which is

disclosed in the subsequent description, examples, and claims.
SUMMARY OF THE INVENTION

[0010] In a first aspect, the invention provides dosage forms for the oral

administration of neramexane, a novel NMDA antagonist which has been found
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| eads to | ower peak concentrations at the beginning of

the dosing as well as at steady state and to a sl ower
wa@basmsidn. The sl ower absorption is achi evedP@iTEP200é1e11438

di ssolution rate is slower than the absorption and

t hus the dissolution becones the pace nmaking step. The
usifakfoe thet ireamtmﬁntaiﬁ@dzmilmﬁs diseake (mchrling childpmoderatecor

- the tol bilit h [ [ ' 00 |
Sqvire VA aURBE R delhAntia) RBd Aaer SO 156 49550 oaNE haHe
mBHfied§: Ie%%@% S?aétéﬁétﬂssarﬁpé'ﬂér duitabie fotf‘?oﬁﬁﬁudftgs therapeutic

I ngre ent persed wthin a matrix forned
dd)sélagregmmnr Highaplasowncoruentratior peaks arg aveided.
optionally one or nore further pharmaceutically

BTSSR0 b0 A0l g oo
lehH3€d ioWerPeakbdnRertatbns &0 Ak Hedfhrig i bf/ﬁ\ec%mﬁg‘ 8d well as at

i ncorporated therein. [0013] Furthernore,
steady state angitoa slewenabsorationothe slower ebeas;monosmueved

wheh ¢ BFBElEHRBefh b Wi AR HE % Ry STt A B buton
betthés tHeshase eRkingostep eTIQéTEéééléraQi@ﬁ T asBRRRIA drbe Y

acceptabl e salts, solvates, isoners, conjugates,
expestrd tpsimarave dhe tolerability ohibeastive ingredienteast one

rel ease-control ling excipient, wherein the content of

[Ob'i’?] I‘?\Xé:ﬁmh‘:é'?terﬁdﬁboﬁﬁbﬁ?ttﬁgdbgaﬁéé ﬁ]‘éeofﬁ?% r“/ei\gﬁ)b%r% designed

ve conpound rel ease profi arac

agitabtetb mmuslnmmedctwe lh@adtermﬂmpbr*dﬁwuhlnf@mamx formed by
fracti one?f 50 wt.-% of the anount of the ac

atdgagtaAnar ?Qﬁ?xﬁ?ntmw exGigjent andantionaliy eeetor mare further
pr'.a;m;]a&uﬂ@augf mgeﬁ%e (e% ey fmd? ﬁne%%\ﬁﬁ 4 8is%BIution

er amex r|se
timelofat lkeasbabout 1 hagr émca poemfrachmdoflvmt@m vith& of the active
rel ea contro@l@g excipient is selected to achieve

CO&HD?W’I INCPEPQR & ution profile which is

substantially i ndependent of the pH of the dissolution

[00%8] FURhdHEE, the lﬂvéﬁtfdﬁkﬁbvﬂel»‘éﬁ%ﬂorapﬁﬂdlfmaé% dosage

rel ease dosage fornms of neramexane in the form of
forpraomprising aAberepsuticallymftective amormé of ablastive compousd

willgh 58 ARl SolubeE! B 38REEAR Hitin SediE Knt RbratPetdhednd
plerhgicentically acdepesie sers tsobfatéd esdrae)esh jl,@%tésh 9rod rugs and

tablet. [0016] In a further aspect oral nodif
deréaaﬁa%%tlmgafg @nﬂcﬁi feass pnedeleasgneatofiing excnplent wherem the

content of the excipient is selected to achieve an in vitro active compound
release profile characterized by a dissolution time of at least about 1 hour for a
fraction of 50 wt.-% of the amount of the active compound.

[0014] According to another aspect, the invention provides oral modified release
dosage forms of neramexane which comprise at least one release-controlling
excipient, and wherein the release-controlling excipient is selected to achieve
an in vitro drug dissolution profile which is substantially independent of the pH

of the dissolution medium.
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the form of conpressed tablets are provided. The
tabl ets conprise at | east one rel ease-controlling
we@@pesms which is selected to achi eve a dr ugPCT/EP2006/011438
di ssolution profile that is substantially independent
over a wide range of agitation of the dissolution
[0646] lora furtet Espeat, peal modified helease desage forals ofostirdmesane in

the TR SRR 9L IEEIRS PO PIOVIRB. die 2blehe Smeripe 4 gst one
refedy &ﬁtﬁimr@éxdigiehhﬁmfcfh%;ééleﬂc?dh gy ?@ﬁgvé’a%ﬁu 6|i§n lution

aam ni stration. n particul ar, ctuatio

priofileathatiis Substantially sndefenoiedt ofFtinet rerdnessof thedablef.
ner anexane and net hods of treatnment involving the

oppFf e g BT B Bk L A et 33
thBgok F dbnipPesddietabias ary pivided. T heBERISESmpASe SEKAsEone
Al zhei nmer's denentia, or neuropathic pain. Further,

releaseneamelingexcipientiwbidl is selecterkta achiays a srugidigsetution

o BTl nsBtny PHrRY} vy R Bik e Btipaf the
digsslatioe hredigpesi ty, binge eating disorders, autism

attention deficit syndronme, attention deficit
[O%%Jeract ivity disorder, bipolar disorder, tinnitus,

bigi et adurtheb asrastsordl Dwdijedusieaspaiosagedorrae vbds
né@ﬂe@é‘én@%ﬁ%.‘ﬂro\fliaéd Wificrt BRAiBRY, 18 fﬁ%ﬂ%tfo‘nﬁﬂ&e%ﬁﬁéﬂaﬂ‘ié&ne
W cogniti've 1 npalrnent such as dementi a,
plasmacrbegentatibny in thersteddyastate upon oncedathe admihisteatiore In

Al.zhei r' enenti a, Parkinson's denentia, AlDS
P0G TBe TRchiEBOP Rt & 200U Dl PEISST | ¢i ¢ sunar o,
attention deficit hyperactivity disorder, Korsakoff

[ogyaﬂrmﬁemf&é,eaé@yaﬁ%mexaﬁg%w rﬂetﬁdd@raf@ﬁe%ﬁﬂepﬁi'gyolving

enentia, autism corticobasal degeneration Inc i ng
thedwidecdailysait onkeydaity administeitionrofithe dosage fdrotyof the invention

arf P RRE, Thr R biatte (Bt {8 3he ofeAEY bt fud Giotrate, or
seVere W Adiner's Qfeﬂ’ieﬂtia? 6F AE@IPatHi® PaN. ForhER 8he ASRA6HS may be

of the invention wl becone obvi ous on the basis of

usefil foptheothiengpyiet dinbelic aewopaiitic painaamyotrepbistlateral sclerosis,
' N . | ON [0021], .
e i S e S 2 E D e
edtigndisorders,sautigm, attention deficit syndrome, attention deficit
hyperactivity disorder, bipolar disorder, tinnitus, mycosis, or psoriasis.

[0019] Moreover, the methods may be useful for the therapy of conditions
associated with cognitive impairmént such as dementia, neurodegenerative
dementia, mild, moderate and severe Alzheimer's dementia, Parkinson’s
dementia, AIDS dementia, schizophrenia, attention deficit syndrome, attention
deficit hyperactivity disorder, Korsakoff syndrome, cerebrovascular dementia,
frontotemporal dementia, autism, corticobasal degeneration including
corticobasal degeneration dementia, Lewis body disease, mild cognitive
impairment, dementia due to inflammation or infection, multiple sclerosis, or

amyotrophic lateral sclerosis.
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a therapeutically effective amount of a highly soluble
active conpound in aqueous nedia and at | east one
WO edogasmsitontrol 1 i ng exci pient. The active conpOl/BE2006011438
sel ected from neranmexane and pharmaceutically
acceptabl e salts, solvates, isomers, conjugates,
[Q@Q@QiFugheraawbeim of/thiel inesntidrewitidfecomfeeobviots oh thé babis of the

rate-controll exc:| i gTq is selected to achi eve an
fq"ﬁvwng%tad?@.g'eﬁ @%bg‘?}f PeRh¢laNS-s characteri zed
by a dissolution tinme of at |east about 1 hour for a
fraction of 10 to 70 wt.-% such as 50 w.-% of the
amount of RHIEU@E@(ERH*‘I‘I@)N)WS?@E INVEN'RIOIPS 2ge

form [002 Ner amexane be used according to the
invention in the formof any of its pharmaceutically
[0R24 ¢ phatimentiantpspvides aatara| modiiedireleaseosgge derm comprising

odr u er.ivative references to ner amexane
a R eIl s Teghbes Aniciiios ARlot oBlERE Gpuk8 ARFURGT
afi8é&us medid ané H? [eaSBbhE releasy@bAfrollihg @R&Bfent The active
conj ugat es, prodrugs and derivatives. ]l n one

cempotndisselectedifeomn mesamesane apd makraﬁ@euts:a ly acceptable salts,

SHRRHED R oo hibafies DRURGRAT BprieGenBERRY e, Pangent o

t@@é-@ﬁhtr@lhng@kerplmhy Beletted toldihidle doirevitrd Qirhg release
suitable salts of neranexane include, but are not

prafilg which is characierizas by arflissalytion timeief a lembgbowau Bour for a
frﬁ":@ho% gx? g&%%' % sieh @él MJ Rl § 1h<!:1 o 8 active

perc oric, rc, rIC osp oric,

campbund ppeserit dmthe dmagsoﬁdrm. | act | c pyruvic, malonic,
succinic, fumaric, tartaric, citric, benzoic, carbonic

Ci m c, mandelic anesu fonl anesul
[ SN ERTU RS h?d’seg &wxenfpm vt B@R@"m of any
f C c
of3i‘t§ ﬁﬁlgng% ICyFW‘ﬁ&f’élﬁ glﬁoﬁe%%lg@%& MBQieS?, conjugates,
pmﬂug&gbé@uvatlm anWGWnaesttbe'reapmekanalin thistlescrifitioa

SHSH0 G RrRoRS s seRrTE ey o91Bn SalAls. Fomesse
cérﬁjﬁgéﬁé@; pkdtRuYE b deflafiies, pat | ent the patient's

condition, the dosing reginen etc. It is currently
bel i eved that a cunmul ated daily oral dose of approx.
[Q0234bvore espagimeniefithadnyartienapeiamexang is dﬁcmamatq@m the

dggag?e( forﬁ1°5? {RBRAE tion iflYor? of- e BPits salts, such salts generally

having substantial water solubility.

[0024] Potentially suitable salts of neramexane include, but are not limited to,
acid addition salts, such as those made with hydrochloric, methylisulfonic,
hydrobromic, hydroiodic, perchloric, sulfuric, nitric, phosphoric, acetic, propionic,
glycolic, lactic pyruvic, malonic, succinic, fumaric, tartaric, citric, benzoic,
carbonic cinnamic, mandelic, methanesulfonic, ethanesulfonic,
hydroxyethanesulfonic, benezenesulfonic, p-toluene sulfonic,
cyclohexanesulfamic, salicyclic, p-aminosalicylic, 2-phenoxybenzoic, and 2-
acetoxybenzoic acid.
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of neranexane or of a salt of neranexane such as
ner anexane nesylate, is therapeutically effective for
wo b@7628a% nent of at | east some of the conditi POFEP2N6/011438
whi ch neranmexane appears to be useful. A cunul ated
daily oral dose of about 10 ng to about 90 ng of
[0A2b pavitxempeutically effective dose ménamexmwesisojeﬁaed in

NI YN
wéﬁgﬁ%f fhie rb‘&lenii UhB g@ﬁeﬁt %@n(ﬁﬂé’ﬁ tﬂ’S do&n@ r@gméﬁ) efd ’It is

curggntlgdoel@ve@ zhaj mgumglate@dadwoltal dgsem@apgromé 6 a@utmﬁo

miusyetlas i BB D o indif 130G RE 17T 4pFoK. 8'md 100 mg

ofHeraR&EHE io? @F BsaftcsTarirameranéblich as yerambRandmesylate, is
i somer, a conjugate, a prodrug or a derivative

theraﬂewpalhsgﬁeptyg fﬁétm@m@mm eblaasbseme ofthe conditions for

whighrRRRHEER abpPriTplbe Balf AN EHLERIP RN haltiecist oot

101ﬁfgetocéb(ﬂh®0tm§ ofheramakani ol6f argalkbf Akraherdnelsuoiag O

about 30 of neranmexane mss¥l ate or an equi nol ar
n%rﬁﬁmﬁn@fmﬂ%sﬂ@Maw@e furbenRietgrRt-naceut i cal | y
acceptable salt, a solvate, an isoner, a conj ugate a

OB er 5 AL 1 BELES) o SRRSOl uch o

5 mep 25 my, 2 aig, 1@ mg, 82 Isemga15 ny, @Sl g, QOsmgnZI.Sdng,gZS
o Rl o o e ol 8 5 40311

mgf‘a‘mel P BR6 ﬁér‘aﬁféx@ﬁ@‘?ﬁééﬁata'ﬂr'éﬁ e%@ﬁﬁr a}tﬁno%tgever e

s denenti a; Parkinson nmenti a;
netamexane; ascther pbalmanm;tlcaliy ameptablees‘altcatsobzyamj raonispmer, a

oG & Prodbir o ARGEE ok sleh 55 ani-aper ol |

hﬁ%@mbn@e i8hérapeutedl 'éi‘fé*éﬂﬁé"ana%%ﬂ%ﬁédt%w é\F&bé’Gké&swe
corticobasal degenerafion denentia; Lew s

side flé‘agts Eﬁrﬂwrwgm; a cvmulateddeitedose aé?bwtu %rrme about 40
i 5B BEBE 56 1 1 B SGAEig FreeRoE HRGRS 3 cauimolar

arhLStESfneraettane aénaaéagﬁamd@ﬁéﬂly adcpiissle fsalt, 4 wbiate, an
daily adninistration the gl ven amounts of active

lsemgf,eajp@wugﬁ@y aEoABIg QIR Arlvaimrth@req{w@%ealsacb;eeuseéyl The
CI@L eé}pgﬁnt%peﬂ]ool%rn gaf gﬁﬁ‘vé B&BBERY af@ Ls¥rfi trektingtor

'ng o 1'ons.
alleviating conditions including cognitive impairment and further conditions

associated with cognitive impairment (e.g., dementia; neurodegenerative
dementia; mild, moderate, or severe Alzheimer's dementia; Parkinson’s
dementia; AIDS dementia; schizophrenia; attention deficit syndrome; attention
deficit hyperactivity disorder; Korsakoff syndrome; cerebrovascular dementia;
frontotemporal dementia; autism; corticobasal degeneration including
corticobasal degeneration dementia; Lewis body disease; mild cognitive
impairment; dementia due to inflammation or infection; multiple sclerosis; or

amyotrophic lateral sclerosis). If the modified release solid oral dosage forms
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[0027] As used herein, a nodified rel ease dosage form
is a dosage form from which an incorporated active
W@ enpoorsds i s rel eased slowWy over a period of PCHEP2006/011438
which is substantially | onger than about 15 m nutes
and shorter than 24 hours, and typically over a period
arefintendeddst twibe dailyt atmididtration the gisend amumtsefiactive
conmonl| ccept ed

ingeadiglym o ngﬁi’g.hﬁ\lgﬁld- ﬁihq?@%egéﬂﬁégé‘? PsOMAYTQ Ea appropriate and
th%?&é&ﬁkﬁ%&ﬁe&t% iH-téatuRngt@@FUSI 1 tUSF’ 28, or the

uropean ar nacopeil a, ypical buffers
with pH ranges of 1.0 to 7.2 as dissolution nedia.
[ODB7EAs eisediherein, a m@diﬁiexp@das& dosagmwrmha;aamﬁagetferm from
urved acco

whighiaty BeBRaied activ coalid is spiogase sEWy grets beriod 37 tme
whacms kLipSahasH oY PhgEPHHER abdiitas rﬁrrmééiaﬁwbuertm%fﬂzeﬁhours

rel ease shoul be“understood to i nclude extended
anctypically qyeo aqregiod ofctdeass about 4 40 1@dauss, cassdeteshined

a0 GRado il SublsHed 4 E5anRay pceE Bl . by povito

didsesiatien textimgticcbRfing fy 8 US). PisarthdcopBld, @ISF”!ZSt&aﬂhe
rel eases neranexane in a non-linear manner over a

Enmpesn Ri1armacopaiey Efbdutgsing xRieal buffierswith pél emngesradtlel to

G T L
rel@aseeprofis i.eaivhethelinban e@uivad ddwdrding 1o ffitsticrdet, iseBohdbrder,
50 wt.-% of the incorporated dose of the active

OlCHIHAR ot qf tigaekinetigs csigmeidal et afcgordinglye madifiet trlease

S BB er b 8 Bt MBS b BRS gbprRase,
sustainegoelebed, slowaelfaselandsitrilae exprelsiond foorefeted drug release
rel eased is typically at least 1 hour, and may be at
charasterigtics.nours. [0030] 1 n another enbodi ment the

di ssolution tine for 60 w.-% of the incorporated dose

[Olggggh%l éh%%dﬁﬁ %H%d% ol & thviehtibN Eﬁ%g&ﬂﬁulﬁﬁon that

our | east 1.5 hours
reéeaﬁelsmeremanma rtdmehrtﬁarmamnermver amerrodrofm least about 6

W . - 9% i nc d dose of the activ ound
ot ks P BBIdkGpragtt Steriiite 4R o SHbdment,
neramexane is released in a substantially linear manner over at least 6 hours.
The dissolution time for 50 wt.-% of the incorporated dose of the active
compound to be released is typically at least 1 hour, and may be at least 1.5

hours.

[0029] In another embodiment the dissolution time for 40 wt.-% of the
incorporated dose of the active compound to be released is typically at least 1
hour, and may be at least 1.5 hours.

[0030] In another embodiment the dissolution time for 60 wt.-% of the
incorporated dose of the active compound to be released is typically at least 1

hour, and may be at least 1.5 hours.
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[0032] In a further enbodinment, the release is
non-linear, and the dissolution tinme for 50 w. -% of
W@ b@7iosase3 por at ed dose of the active conpound PGI/BR2006/011438
rel eased i s between about 1 and 5 hours, or between
about 1 and 4 hours, or between about 1.5 and 3 hours.
[0081damnottsdr, ermbodiheent ¢hedissolutioh itinee for 1$Mlos7toawt i%ldfyhe
| i near, then the dlssolutlonéngfor -% of the
ingerperated doseof She apliva compgyd to ?fﬁlﬁaﬁ%‘éést %%@@Daj)om
anP8hsursSuch as about 4 hours to about 8 hours. [0033]
n one enbodi ment of the invention the in vitro active
compound rel ease profile is characterized by a
[Ode]slnlamjrhhmr e'mtmdlmagi tle feleasaisadn-lindaryand theatissolufon

) { f 5 of th t of th
e IR0 BB RS MCTRaTRISd date P fheactie ORbURIp e
reNd3iseh ié Be%érﬁ@b@utfpéné‘ﬂ'lﬁﬁrrgg% JerABEnRA 144 Hours, or

once-daily dosing is further aracteri ze
bejweeolabpubm & ama 3dfoutts.Ho wostrast, ifdhe oglease @mfilens substantially

50 % 95 %
insarahef 1o ARsOREih e tEr stk el s, doRe ¥ ariga et 2
hdd?@ &%Qeéét%ﬁdu@@ HARIr§25iRH & AKdut4 hOurslo rafb@)ﬂffs hfo[lPé“
about 65 wt.-%to about 95 Wt.-% In anot her

enbodi ment, th.e dose fraction rel eased after 4 hours
loea?qldamerembg@wmntm the inventien theoin: vilgs agtive gpmpound release

s B S8 P SRR 8L ot o abou

3 hbursder befmtubnlm S0tvi% ofitHe ambenatef thextive iconpoundf ul
for achi eving and mai ntaining therapeutic plasnma

in the steady state even

(0GB RoBTingRE elapss PR WA B SHABIe o0 B8 e AIUABE ner
pa\?\ﬂmg)‘l ”BH& g%tﬂ? gggv\}g léjl/él‘ltr‘é@rrc{e g%éstggz%q ?g‘raadggéﬁlut?& time of 4

hoilrskm aJdosmfracmm cdndgindn ronrsabout@0 wi-%tombabb85 wi0% amount

f% to about 90 wt.-% [0037] It has been found that
0 %@P'%%C?@IPQHE dosage forms which exhibit drug

rel ease profiles as described above are particularly

[0685] APASother eﬁ%ﬁirﬁémuméﬂeéﬁ@ﬁawudmrd@és%@m hé4sltanges
as continuous therapy of patients suffering from

frayo adpout 69 wvtafidtadakeut & wt.<el bcanather embatingentptheadasee

or. I I [ ' [.a,_.an eur gpat hj.c in
fridjoPineEaged AMeE adidrs O Dat Bl pB R At B
Alﬂﬁrétlveﬁmtﬁéfd@l@bltffatﬂtlah&‘é@bséﬁ lagtepairoursrarigasl flom about 70 wt.-
sclerosls, irrita
% to about 85 wt.-%. It has been found that such release behavior is useful for
achieving and maintaining therapeutic plasma concentrations of neramexane in

the steady state even with a single daily administration.

[0036] In another embodiment, a dose fraction ranging from about 75 wt.-% to
about 95 wt.-% is released after a dissolution time of 6 hours, such as from
about 80 wt.-% to about 90 wt.-%.

[0037] It has been found that modified release dosage forms which exhibit drug

release profiles as described above are particularly suitable for continuous
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bowel syndrone, appetite disorders, obesity, binge

eating disorders, autism bipolar disorder, attention
wa@edoros2815yndr ome, attention deficit hyperactiRECT/HEP2006/011438

di sorder, tinnitus, nmycosis and psoriasis mght be

treatable by the nodified rel ease dosage fornms which

thexdpyowith dievameedres stichrayf cdrtimuds desrap Yb@éaﬁ@m\z‘, &uffering from
({0038 The dosage forns are particularly useful for a

nekbiofjseand élsewrﬁ@e%%ﬁm miig| Fodgrate o ispueresAlzheimer's
dé%gﬁ%dﬁ{d %eﬁFo(JrP{iﬁ% ous rﬁfHHHEJ' ét&ﬁ'} s s{u%ﬂg% dlABetlc

use erelrn er apy I's"un erst ood

nq:wopatlmcopalnegMyatrophmaamalltscnmeslsamwﬁrﬂe sSplefosi$, |ﬂttable
bout 2 weeks, and often for at |east about one
%tsa/n iBe qBRRE]Re disorders. phesihinge &ating digosders, autism,

bléHIa? ARFaéO %ﬂ@nﬁ&?ﬂéfﬁif)%}ﬁyraﬁ{eagﬁgfgﬁfﬁ géﬁg(%’ fﬁn@eﬁgﬂﬁ@s

or even years as It pro es th
disendenetiranitels, mycosie analt psamiasistmighivblel tréaihleleaiyetdenﬁ@dﬁﬁéd

uci n era t|c effetlve st state
reliee o edPEM SN SRy S6g iRa34 BiaNAR AsAesqiisaogbove.
Twi ce-daily and once-daily d03| ng regi nens,

as
[0OBGFTISE B6Sadiefobivid arbibaplicifaiiy)sEtPRA oAU HosiHd O

an_active compoun approxi mately regular ti
regrm%m afodving gpntinuaus, tvwcmedallmr oficexdailnadministrationdoes
not differ by nore than a few hours fromday to day.

105361 ALKS84 beaif AinEES eitraBrdF ifamSlack 478 ipeRipe of seqular
tréa\tuﬁrw alverasinds SpAtbf @M@dst@!‘ddﬂt i2fwedies, &midl oftenl foR aPleast
admnistration is simlar . aIvvayS|nthe nor ni ng,

ahgut ongyenths Thasosaga ifergn Ofth? w@@thrbts alse suitablefore

ocfiftubAs kTl bker Yo dbedl bR 6ic i YU b iodideS fig active
principde| uhemrrda)cal lnegtdthel Mignhgsa Mﬂo{]@{aﬂetd\émdnlﬁéﬂ pfoducing
uf fi t on riod of tine tha e average
therapeniicalb etaativ Steansiate lastm ipucloioni raedarate
flRflidtdinstration is simlar to the average plasma
concentration after the previous adm nistration.

Simlarly, thepeak and trough plasma concentrations
[0a4@] BMnﬂdaﬂyta@dtdrmer%tyednsm@ regimeesf asunderstadd kereire

nevi,ou tine to reach,steady state
inUFR R Pesieiad Aohaairation o an el Gomadiind Bl sebthximately
regglar tifhedintdtoals! ‘prlééllyi‘ "(hétlﬁie' F difthinftraiBhddels\Rt differ by

repeated dosing at the

more than a few hours from day to day. Particularly in the case of a once-daily
dosing regimen, relatively even plasma profiles with moderate fluctuations are
achieved only if the daily time of administration is similar, e.g. always in the
morning, or always in the evening, and does not vary from one day to the next

by a difference of more than 3 or 4 hours.

[0041] As used herein, steady state means that a regular dosing regimen has
been followed for a sufficiently long period of time that the average plasma
concentration of the active compound after administration is similar to the

average plasma concentration after the previous administration. Similarly, the

10
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same time intervals typically |l eads to average pl asnma
concentrations which are about 93-94 % of the average
WGQt@amy28$t at e pl asma concentrations. G ven t hePCI/EP2006/011438
consi derabl e biological variability even within the
same individuals, it nmay be assuned that after 4-5
peéak and troggh nb@mmoocﬁdeattmutarers@mdaretorihacresm@ativgz t he
sane  as ste state.pla XL concentrations. [0043] The
oGRERTeRE AL LRSI T vent f on may compr1 se
conti nuous therapy with once-daily adm nistration.

[omQFTH@InMe R0ghbh stedty StateddefdhdsBRAAAY D heeAinfnation half

fornul ati on of neranexane | eads to pl asm
lifes g active pingiplge After ARlisninatiamhalblives., irereatad dlosing at the

s B8l U pBR L Y B8 Bhicn are
a6t aB94 9p ot tHe aldrags stddiy Sthtecplasinacibriceafitions. [Biasithe
concentrations, according to this once-daily reginen

coRsiderablsnbielogicsh aarla@hm\@n within the same; iRdividugi it may be
%’su‘}né@gpalt%ﬁe '§Haﬁﬁvé§$§53rﬁ¥"'cﬁﬁc é(;t!og{%e r Qct?ceally the

dosi ng reqi eas

sdroerasl aéadmstaté PRéfAla ésnaeschtibasei n, the fluctuation
I ndex expresses the fluctuation between the peak and

(0051 FBE LR ol s Gosasie G Ghhg InVeRURR My compgse capjinuous
thggﬁtb?WFh 'onEelo%llg%rﬁlhiéﬁtaﬂéﬁ.' @Hcé—ﬂgw ad&urﬁ%ﬁ?ﬂgﬁs?f a°‘n the

pl'asma contentration at steady stat
imreediate telea@fqmtmﬂat@mnfmamaane feaats tetmasnnasx)at:entratlon

SRR e e R T R o
Ief/éfécdrié%ﬂ |ﬁ8réa%6‘ihe ‘Pfsk 5P ra%hfek}ﬁ‘fg P SLbAnérapettie %ugh

artlcu ar | _?/ useful in the continuous thera
camemﬁ@idan@ hetuctdation indexiod nlawemconmnttai@nseamdmg to

Y B4R o RS SRR TGP B B S
to00.3Swhllthi i8 abeantwice @gmlg}nagﬂaalml&b@aumsuﬁg FEFMEN with

state, which is achi eved by maki ng appropriate
imypediale tleasq IFmuiaiong to the nature, grade, and
relative quantity of the rel easecontrolling

[0044] As used herein, the fluctuation index expresses the fluctuation between
the peak and the trough concentration relative to the average plasma

concentration:

[ _ css(max) - css(min)
F=

ss(av)

wherein /¢ is the fluctuation index, cssmax) is the peak plasma concentration at

steady state, cssmin) is the trough plasma concentration at steady state, and

11
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exci pient (or excipients) according to the gui dance

provi ded herein. Typically, the fluctuation index is
Woa07/628¢5 t han about 0.4 during continuous onCRETEP1096/011438

therapy. In further enbodi nents, the fluctuation index

achieved with the dosage formof the invention is not
CsiBy thaanearmauave)rage plasrea eonpentratinreat steadybtate. 10is35,

o R B gdCgfont WEeRBE Hopre b AP 45 o

pérﬂ&lﬂﬁﬂ}/ RBefidih B cﬁﬁﬂﬂn%@g tWaM?Wnt‘h%rﬁﬁﬁi%neSp{é&braﬁ\d% the
several types of dosage form designs and fornul ation

insem@mgmeselease peofito ner@mei@necfrwn dbe dosage {arncis tailored to

viglEe M pales el o ool it dned aB 046 ftneltingRiGH ofce-
délf?rtﬁ?!@b%ﬁ s‘téﬁd%}iﬁatea V\ﬂhéﬁ lesécﬂfmﬁ@f By ﬁ\”aku%@ﬁpr@%nate

hr ough polyreric film di ffusi on throug
seiecctms wnﬂy regasd |t@theanatalremgradg, and rative qwtﬁxwf the release-

oSNl ShERiatiole GRRIRG B ofibser BE8t hefein

TR edy, the fllictudieapRiek s AbMord thaleabarerl4 @lﬂﬁng contlnuous
fornul ated as a coated solid single-unit dosage

ongecailsthgrapyad furthas embodiments. the Huctugtion H@W@@dsw'th
th@ o%agbffg ofﬂ?égﬁggggén ﬁ}%t%(‘)’?@ SR deolut B4 M lq(ftqﬂore

at1ng contalns

thaneabbet 085 -againt applyingdhe saine thetapdutiseeginadn.t y and
quantity is selected to achi eve the above-descri bed

ro e sed rein
[oggé]eﬁ@ e ‘él?rnéfo JQ.SQQP;L}JO% 92&%!5‘["%““0" can be
r .
; v;e%ozgggéﬁﬁun% T
andsfocrmndaﬂoan sifategiest tig natl ¢qnsdimeda:ﬂum@ bywhlcblmashamsm the
rat e of orm o

arrrEletise s sOrolled, EDTBRARD G, M FelEpes Hay 65 EbBilled by the
difiGEbR\? ntehémg%hé tReudie b AMesiGh BaAfdresucH he ?nroh&ﬁ a polymeric

rel ease-control li ng excl BI ent I n the coati n%
filmy by etiffusion thuaugh a metsixu by eresion v 8. m@sixdn which the active

ol 8% ARbHEE of 855, P b i Ritinb o ErfE B one of

thesamecanidmsuch pol yners i ncl ude al gi nat es,
et hyl cel | ul ose, cellul ose acetate, ceI | ul ose acetate

butyrate, net hacr%@te ester copoly

[084PTFr/tamplenthe ¢rsags formmay Qs.dﬁESIqaeﬂyan%wmulated asa

coated solid single-unit dosage form, such as a coated tablet, wherein the
coating functions as a diffusion barrier and provides for prolonged drug release.
In this case, the coating contains at least one release-controlling excipient
whose quality and quantity is selected to achieve the above-described release

properties.

[0047] As used herein, an excipient is a pharmaceutically acceptable,
physiologically inactive ingredient of a dosage form. A release-controlling
excipient is an excipient which is capable of substantially decreasing the

release rate of an active compound from a dosage form or formulation. If the

12
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acet at e- pol yvi nyl pyrrol i done copol yner and the |ike.

The polyners may be provided as organi c solutions or
wQewaos1tli sper si ons and sprayed onto tabl et s BPST/EB2006/011438
conventional coating equi pnment. Typically, the coating

sol ution or dispersion will also contain a
cqatimgtofca tablet is dehlgaed db uchievk the nuifiechrelehseccharacteristics,

tHRrEIRAsSIOMGIG SiCBieBHRANE CoBRPG RIDPIRalY ARy insoluble
p(’?lw"nr et ﬁoteﬂﬁ&l‘?’édufdb@é Béf nferk ra"f‘é fa‘ﬂg)klnb nt{HttMé person

castor ol l no- and eri es etc.
trﬁnedwh @hae fiéldfad mbemaoemtlcm édrnmtailqme Examples of spadnpalymers

inc e oIl § @Ecee{@'oo%ef Seluinst Breik alluloSE BRatalE butyrate
m%owgggéab%ow frricf. ;;ﬂl?é@\%}t]r:\yg%ﬁ&édiébs%ﬁsazém bélyvinyl

r el ease t he act’ive |ngre i ent
ad:etam*belgmﬁeylp(yrroudmcemlymn anél toenlikéi Tore polyimers may be

d d ine, |
o EREER ey S A paleSBCeRERIarg bl sivalBd gl tablets
ugg cBhvbsal @6§tlﬁg3b§@|§ﬁ1éiﬁ rrr%;%éuynuwée&%tmgeémuﬂ-@ or

nprised in the matri x. ically, the matrix
dlspewomwﬂbms@ n:oetyraawla%tmmryswqh amglryﬁa@hrmr@pweae glycol,

VT W, SBIRY PRIER: oBEhERTR RO R SePER s

triab@t.ﬁqhetrﬁﬂ Ei0EIs) Wedtylftictg bitide, acstylitributyd)cittdte, €4st6f oM

of the matrix, or both. [0050] I'n one enbodi nent, the
me#or pRA diglvesridgscic: bxayaplesfpithereptionabexeipients afeder

Pty a6t o ey oy BRtadBE T €1 Cace

it conprises at |east one rel ease-controlling
[Oex8I Acecuﬁmg/w atypical pnifoddimbhi hoelevet,dhe fdosayé fierng obthe

S W . e s S5 e
in FedTBﬁtels 6re&|§6'ér§e8 Oghd f}blﬂ \Wﬂlcﬁ’ﬁﬁs%%@seb%lowlg over
resent |nt e natrix, 'S al so possible to comb

amexteridedt periodoohtuné.fla rthlstcasbem) cddified gileaqmcoétmﬂ

The rel ease-controllin nt or .m xture of
ESRIBI A Gtdoasl e el o Rt ealisH xR i oterisgd in the
n.%@,lm_eve the rel ease characteristics described

erei n-above. Depending on its type, the typical

content of the excipient in the solid matrix is from
[0491 T ynigally, themairixdeas ngbdigintegeate rapidly in aqueous media at

physiological temperatures. Active compound release from the matrix may be
controlled by the diffusion of the active compound through the matrix, by the
erosion of the matrix, or both.

[0050] In one embodiment, the matrix is designed to be a compressed tablet. In
order that the matrix-type tablet does not disintegrate rapidly but effects
modified active compound release, it comprises at least one release-controlling
excipient, which is preferably selected from the group consisting of water-

insoluble lipids and waxes, water-insoluble polymers, and water-swellable

13



10

15

20

25

30

[0052] Suitable release-controlling water-insol uble

pol yners include, for exanple, ethyl cellul ose,
wW@e0070b28s® acet ate, cellul ose acetate butyrat ePCT/EP2006/011438

met hacryl ate ester copol yner, zein, polyvinyl acetate,

and pol yvi nyl acet at epol yvi nyl pyrrol i done copol yner.
po&mdarzsblfemm@l thaaememeieaslel—cargrdlllr;g eb&:uazedt isgpresentrin thel matrix,

exa wax, —nat ur -, di-

ti5Slect POTYE o SOEDIGR exRlents At FBHEE RheIgal SUpOPS

such as hydrogenated vegetabl e oils, carnauba wax,

[OW]Weer%!BéWcoﬂﬂdiﬁrbeé%c?éléh{ ORGP of %l?ﬁ\?g{) ts%l%"cféd in an

aci'ds, long chain fatty al cohols, esters o
arrmru§ua‘mbﬁtatmaphwvedheIreleese chELacltema’clceMsprile@d bérein-above.

har maceut.i cal cept,abl insol u ol yners,. .
DY S e Sn@RiEeR Fapents Bie oRiBles inB Sofifantrx s
fron® BBLEA 0 OR.-% tocabiBiit BOwWRE, Wel | known to the person

skilled in pharmaceutics. [0053] Dependi ng upon the

Q%flrophl | ic (erodable or non-erodable) or hydrophobic
[00&4] Guitable tq4@asﬁac¢ntr@lllnmwatﬁtlnwum@mjﬂnarmweafor

explithe iyl cudRe COMIGE Abblk SRRAPLE Aplt? pLBrde’ ¢
m@thaﬁmd‘(e\dstérﬁcddw,/rﬁeiblzéﬁ pbiyvinyl abetatd Wpdﬁnﬁi’lfﬂo‘étate-

In addition to these diffusion based rmtrlces t he

pohpimyisyTRlifionrepalymer. Switablsdalsaseraaniiollngdiniyaed maxes
mcﬁﬁ@é go )éér'ﬁﬁléc%@eg\x/a%oﬁé’(um%%khﬁ%tl?%ﬁbeg in%n\‘i"t# &yﬁerldes

of oun 'ange 1 n t ern 0

of nmrbmmgami bngrumm fatigyl adjcﬁ $udh ashydm@enatmfmei@hﬂel(ﬁlbs
of the contractions

calTauba Wex R RIEH ARG QBERe AR MR RGN fatheadids, long
chew @&y%nm Ntdie G fagy biigk! d%ﬂf ?R:oﬁbfé‘ &c. Flifher
I oc t a OWs |

result Ts a sieving ess tha ui ds and
examyllés ptapharutaneutuoalbaasne{pltahle g\raterhmspmue ablymems,drplds and

whi di bl t hat |
wakEs iR Ay Sisn e Eployén in By bormufRlioieta fadin Sre el
kndWABGhe pefsct SialledW SifarnfiiceLiigd.cal fluids mgrate

through the matrix and di ssolve the activeingredient

which is rel eased b%/ di ffusion through the matrix
[0Qwi]&epesiding veertisshydropbitic(erodsblener nan-seadablejtar. The

BRI oA RS i D0 T AREPAL By omor

cohtaoa m?dtm fleidas eLgbe tiathelargé bﬁba{;h wl Fﬁtﬁﬁoteh%teﬁhwn in
tained in the stomach, causing the ed rel ease

th%fstqm@fuwb;!,e the subjget is in fhﬁedlgﬁém#af%t head itiemta these

diffusion based matrices, the matrix may also be in an erodable form. The
digestive state is induced by food ingestion and begins with a rapid and
profound change in the motor pattern of the upper gastrointestinal (Gl) tract.
The change consists of a reduction in the amplitude of the contractions that the
stomach undergoes and a reduction in the pyloric opening to a partially closed
state. The result is a sieving process that allows liquids and small particles to
pass through the partially open pylorus while indigestible particles that are
larger than the pylorus are retropelled and retained in the stomach. In other
words, biological fluids migrate through the matrix and dissolve the active
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the intestine. D sclosures of oral dosage forns that

swell to sizes that will prolong the residence tine in
wo b@7o68mich are found in U S. Pat. Nos. 5, 007P@P8P2006/011438

5,582,837, and 5,972,389, as well as International

(PCT) Patent Application W 98/55107 and WO 96/ 26718.
ingeechenttwhinh isiteleased by diffusibri throwghstheamatyixaphichs

O R RS T il Hibd ot
thées ictnitsstidents dtherisVéeitlondk Sherevste GRMtEE aSBNE that can swell

conprising a rel ease-control ling agent selected from

tor gizgriaige enougi terbestattapelied apdltpen@by re&unedab’l the stomach,

AT, i B AR b Bl S GhE iy e ran i

theratestine O DivaIb Urewlos brdlldaeade ifoinds frHatsaell tM"sIz'ésQﬁé'ﬁﬁiHS
medi a whi ch typically results in the formation of

pratanaHihe rgsidentadims indthgtstormach laee azqmluw §ePaﬂd§@$1ds

5 SO0, 10 590 PSR 2108 oBSUNE! Moot Poten

ApﬂimSﬁ WayoR/66107 tahdwgh%mfs?ﬂl&l Eachiof thedesimeats cited in
ound t hr.ough q%eous m cropores or_ m crochannel s

P aﬂrqnhelst'n?@@ar AdiespinIbyTsisrRBee i Beentietyor k, and

aI so through continuous erosion or disintegration of

[Ob@ﬁ]al S Shfbb }rﬁéntgfﬂe é@%%trﬁéigﬁdggmﬁ%ﬁrésxa V\[aggﬁﬂ

gel mation In a nodi
sw@laéﬂe,dwwimwmkc reatrx pompesmgvmreiéasﬂ-emmtsollmg apentmdiested

fromahg G ofigterwalabRn o STRgs. SfARE PRty foraNas pavmers
mb9>b%rﬁafméo%lée?&h§éuus@ S C}éHré*bd%waﬁéHrb RObEiagal

release, i.e. a non-hydrated core Tegion,
amnuatsmfdn/@teewglen pla;ad intucontantiwitly agbeous medizgihish typically

re§ts i BsARo Lt 5 ubeoas gel SR Shend i ihe gruepus oo
deépisirls sHths tyb8 endsdiintiey Gpéol?ﬁ\e? QﬁéUnLtﬁg dr@séﬂd@ ?f dthér

scope of any subject matter claimed herein.
compeigndsia thaintbkeDiug @iemmaamceupmrqm dlffaustmmf thg active

b HRSGEH e RS R e R hE e

dm‘%rnlsidrﬁﬂébblyh@m gélm\ndbkﬂehb)dls‘cﬁﬁr@ugﬁéontmuous erosion or
hydr oxyet hyl cel | ul ose, hydroxypropyl cel |l ul ose,

digiptaasatjon of theampsl superfigiabgeligyarnl theemajxel | ul ose,

hydr oxypr opyl nethyl cel | ul ose, carboxynet hyl cel | ul ose,
[0685P9Y4IR! the gel formation in a hydrophilic modified release matrix is a

process which starts in the outer regions of the tablet and progresses slowly
towards the core. Thus, it is believed that several zones or Iayeré may be
coexisting in such matrix during drug release, i.e. a non-hydrated core region,
an intermediate gel layer surrounding the core region, and an eroding outer
region. However, these considerations should be appreciated as a theoretical
model only; they should not be construed to limit the scope of any subject
matter claimed herein.
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et hyl cel l ul ose, and m crocrystalline cellul ose
pol ysacchari des and their derivatives, polyalkylene
wo200d06281H0l yet hyl ene gl ycol s, chitosan, al gi nBCEEP2006/011438
carrageen, gal actomannan, tragacanth, agar, acaci a,
guar gum xanthan gum pectin, carboxynethyl
[0868] Apengithe suitablesaater-saletiablegpuiyrdersiaccoogingtodhe invention

o8 S T ST S RS i e
SRR B RNl Bk SR o, o'
hydroyyprepilashulbyelr thiEbzeybmyloelhllmsd( dydpadyeétoyl yd;etbﬁlaeﬂ ulsse,
nBsTOPY TR iR s BOs I GHfs o Rh Ry S gHe S
etlhyﬁcbﬁauo@@om m.a%bﬂgtm@ba%sféaaaggé@d@naag aglgitb%{a\“ c

pol ynmers. Specific ‘exanpl es of copolyners are
de¢nivatizas, patyaikeae @xjdesspolyettyleneolygelshehitosan, alginate,

AR G SRT. AdeRolh Ste Sl Tk ot vethan gum,
pé&tﬁhh carB&%&thHWloﬁé&W lcﬁﬁoﬁr? rﬁ‘éﬂ@fc%t%%?'idétc%b mers,

pol yacrylonitrile graft copol msrs conmonl y
polmm!kat@l mlﬁaethamga@« metbmry ate cﬂmlvmemop@yﬂoylralcohol

oINPT R Bobdh Bt a7 abtats cePRYMARAY (2-ethyi-

2-NEEo|TRY, my@medamdeﬁgawu%than@@ywm c$<9l§é1mﬁéd

non-ionic cellul ose ether. An exa such pol ymer
pelyagrylig asidpens\theinsteryativas, @negelxtumf any §6thﬁﬂel ed

hypronel | ose, which nay be used alone or in

OSBRI A0 e ATE i B i 3pBiS g
blosk cepelymars bndigraft @obmiekrsi @tpe@fﬁcee)@tmﬂg? o}‘ g?p:r?lxmers are
PLORENE LT BT s ifeais peigahylons @ideaplyBrapyiene
oiu&? Bk g’ﬁ?a & &llﬁHl%rfrcﬂﬁ Bl@lﬁ@%?‘ﬁ&%hgﬁsﬁhéh?calé Biv.,

eased onged period o
Wyandotis.t Miah. ,t WA c drurtiner @xaonpies ane nymowzed starch f f i cuI t

oy T GraMiooly FagrR, S ety ko aht §uss§§aﬂaw’ e

amtaereﬁml |Inﬂblseo@m GF@Ner%%o@%tlBMdBthﬁW .,
nmet hyl cel | ul ose al one. [0060] Different gradés o

édroxyprOE met hyl cel | ul ose according to the
(00§ EAMopg t ﬂ@lbeue-mwmr@Qorsaterwgllaue@oéymempmmey be

r i ut, on
cq;ﬂc%fcﬁeer\?wg t@ﬂ?éa%@l%e %sh@ﬁ ta%yq%%%ﬁ%ré%ll}{ thér An example
of such polymer is hydroxypropyl methyicellulose (HPMC) also called
hypromellose, which may be used alone or in combination with other polymers.

[0059] It has been surprisingly found that hydroxypropyl methylcellulose is, even
without the addition of another release-controlling excipient, capable of forming
a swellable matrix from which a highly water-soluble form of neramexane, such
as neramexane mesylate, is released over a prolonged period of time. This is in

contrast to the common assumption that it is difficult to formulate modified
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and hydroxypropyl (or hydroxypropoxyl) groups. In HPMC
2208, an average of approx. 22 % (range: 19 to 24 %
woRowiee28es i gi nal hydroxyl groups of the cell ul PEREER2N@011438
been reacted i nto nethoxyl groups, and an average of
approx. 8 % (range: 7 to 12 % have been reacted into

rellaakeanxatrmpaww s@ﬂanﬁmlly%@r-gémlmaﬁma agentsppsedk onhe

rreth roupsa % h r opoxyl
seTsle SRERT 598528 BupRpRrb ARy cHBIGR Aongy
groups and approx. 10 %hydroxypropoxyl groups. A

[Otz)gggDHﬂer&ﬁtad?Sdéé of‘M?dr@XVﬂbPPVﬁweW&éﬂhR@e‘ é&c@ﬁﬁn%% lh'Pé}l/C

such as is commerci a avai |l abl e as Meth
inyemlmuncluna HPMC’;\B%O&fHR/M%BG% angd HRME2@ Hh rTheisergradels

aiftér BhElreotSs S Sty Soth i Fecinl s B oyl Wyihethoxy)
arflHp@rexy p@pyt Qdi"hy@fox%' Mpox%) ro@@s Q@HF@M@@QOST% average of

rel atlve amount er - swel pol ymer needed

apRKe22 % (fengesw tsu24 &b)e@tstbean@mahhydrcwl g@uoe@érﬂmgellulose

e S Elodbted By HiReBRd ShSht Aot S 1<iRER R0 pBt G

(ramgRaCtt tooTR & )Uthveeh kAt acittlingd hydmxyiwpbﬁﬂ gtougs.| IRRIC 2906
of the matrix. In the case of hydroxyp

op
COIBPHSESCRPIIAK032 7o Methex grours ang ammwﬁ&% hygraxygropoxyl

orPRS S MG Y1 et anprok’ B Y ety Grd B3 approx.
1(alb©hj/d r@xypn:‘bpbﬂyladmups 1A typﬁcallg‘ra@e bf Bydrokgeropiy Metﬂﬁ’ll@llulose
such as_ Met hocel 100 is chosen as Prl Nnci

is HITMG= 2208, muchias 'ﬁgoersmwﬁ!aé'mavaﬁa@lﬂﬁsc:l\ép hogel & ROMES, This

o8 NG, OGO TP o

asindigated by fant dapparent viscosity ad @apgred 100, (Iﬁﬂ:ci?rfmdm aqueous
0se 0 oyt 5 of neranexane rresyl ate, the

Cgﬂ?ﬂrbﬂ{ 8‘?"%&3’?'{1&:2@' K 100M CR is, according to this
enbodi nent, in the region fromabout 5 ng to about 100

[0061] 'Piﬁe FélQW@Q%hnﬂgf @a@-s%llﬁb%ol%@r ﬁgecﬁ@@ﬁ%c(:ﬁlé\ée the

has al so been found to be useful to conbine
desillesh releasegharacteriskiascdenansis| iterealjsoloprtbe salectecapolymer type

i Bl % BlsRsheh of BhS&hGEo! (RPL A-GplRE: Bavithmpaiar druo
refefse) bAd dnthasddsired elrtig Rﬁad?(bﬂﬁe rﬁat'rlb(efrﬁthedﬂa'sé%"rﬁdrd%ypropyl
bul ki ng agents. Such excipients are capable

metuicalidiasg, theeratiataf thigipolymen iethe active ccfnnonad riatypically
sl &EH i Wfa?ﬁ‘;%i o alﬂ%ﬂ?HW 1 to about 1 : 10, and may be from about
5:1 to about 1 : 5. If a high-viscosity HPMC such as Methocel K 100M CR is
chosen as principal release-controlling excipient, a typical ratio between the
HPMC and the active compound is from about 4 : 1 to about 1 : 4 or from about
2:1 to about 1:2. For example, if the matrix is designed to accommodate a dose
of about 50 mg of neramexane mesylate, the content of Methocel K 100M CR
is, according to this embodiment, in the region from about 5 mg to about 100

mg, or from about 12.5 mg to about 200 mg.
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they possess a high degree of plastic deformability.
Their influence on drug dissolution or drug rel ease

worego7ioe281®| ati vel y noderate. Exanpl es of suit abCBEEP2006/011438

menbers of this excipient category include anhydrous
| act ose, | actose nonohydrate, cal cium phosphate,

[0062His has @dacbesn fﬂwsirxbatleausefal toi comibind tlog elrugnhumiblad:eaand
cal ci um SH| fate,

thegualef-sme %@Pl%'ﬂiég r ﬁﬁ&fﬁﬁyg%@meﬁga Sl tsrm 2 alags of dry

I
RGP RSBty S, AR, BRI
tablettwg ails, ﬁqusbdlhdanhsg Qigmlitmg agants: Such exalpients are capable of
. cel [

| | | abl
inprgasRsh e intaralgading JaGR3or e stahy 8HEH edtmaressian, vty
th%&%o%@éé@@ H Gé%r‘“e%r 6ﬂﬁl§§t|dﬂ’éfoFrH§blllﬂV?Héir‘?f’i\meﬂéglon drug

pro uct gr ades that are commerci al avail | ffer
dipsalution nadrUQ/raqummvcbeeredatwelyammemtet bxamplestafsujtable

rRhEE S bl SR BB AP SR o gt "
mbﬂuﬁyd@k@tcafﬁlum%ho%bhé&? ml@@élb@hm pﬁbéxﬂﬁaté\v(ta@ihm hydrogen

grades are particularly suitable for the preparation

phasphatetqalsiumaiifate, tﬁyucmseeaextf@a@rmgemmi sqrbdelspelitiese,

miiteBleufle qolfutssy 2P S B9oRBEl PR ERRIERR TR0 i ng

micoigsialiie ¢elugex(comimercidliyravailalled)g ags Cefadtyse c? imlgplcal
grade of the dry binding agent or conpression ai

dryyedingagest isanicreenstaling csllulase, kel as s coamnercially

active conpound | oad, the presence of
a@ﬁ%%ﬁ%é”%é@?ﬁ.ents havi ng an i npact on conpressibility

etc. Typically, the content is at |east about 10 wt.-%
[OlOéB]aVangs typebof mbgmystélpm eﬁmubsengredsmthtﬁé fcmcr{atying out
ast abo 15 wt.-% .In rt her enbodi ment t he
tr@dﬂi’%’ﬁtor\ %S&’R@%ﬁ HBde® t"iag afe CO%TQW&'%M&Y?%QJG\Q‘“QF%
PE A ED PSR ol e’ SoAC Al SR be pelected
dm&hchm@od tiye metbod fordhe preparationpf Swesmatriaifdriexatripde, it has

bé&fougitfiat AR d7 and Soha Bint LARE Stated e Patiyfarly
smtméifdmné réﬂa}m@b@ﬂb rﬁatnxlametWewéctlcom&es%ﬁ from

about 2:1 1: 2, respectlve y. I'n another enbodi nent,
t he wat er - svvel | abl e mer i s hydroxypropyl
[0R8dhThe epntgnb etthe qlfy@mglng @ggnt or compression aid in the dosage

form of the invention is selected according to various formulation criteria, such
as the type and grade of the dry binding agent or compression aid, the type,
grade, and quantity of the water-swellable polymer, the active compound load,
the presence of further excipients having an impact on compressibility etc.
Typically, the content is at least about 10 wt.-% relative to the weight of the
matrix, and often at least about 15 wt.-%. In further embodiments, the content is
between about 15 wt.-% and about 60 wt.-%, such as between about 15 wt.-%
and about 50 wt.-%.
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Met hocel K 100M CR, and the dry bindi ng agent or
conpression aid is mcrocrystalline cellul ose, and
WO b@y/o628es present in the matrix in a ratio froPCHBR2D6/@11438
1 to about 1 : 2, and at a total content of both
excipients in the matrix from about 50 wt.-%to about
[0865MEhe fatiosafdhe aatéreswelabla polymatand theddryhindibg agedbor

W, -%_ [0066],As indicated above, it i di
oo rEREODS S AT R EalBan B ranes el a0 for L ad 6,
sUBRtdd ffom' abbut %:?W@%ﬁﬁﬁn%ﬁié%ﬁ él?ﬂb%ﬁir?]éfﬂé IS about 3 : 1

net hods are avail able and suitable for the preparation
toabositid h 3, abddram abppt 24 torfe? hwedpeblivaty 10 lanothermnetlsadiment,

Bt Puefo B phaS s VR ypRtn i BYERlLSe g parltiiar
MERERBPKI00RPUIR ERITAEHrALdIRY bodiiuibrelEionldid i

person in the technical fie Wet - granul ati on
migeedrgstallingvasiiviosehandwheyhanegoresentigrtbeimattix jn amatiaiffony

atfolf gt 5 R Eor B e RS oetentds o aB BB P indiri
fro¥e HbRUR BB WINY, {8HBUtBT WEY NSUSHETbEMBEN Abotit/sD Wi®gland
dry screening, lubrication, and conpressing the

ahaai fbtvétnt’e.adni xt ure into tabl ets. Advantages of wet
granul ation include inprovenent of the cohesiveness

oG8 SPRRISER Bob1 41 8 REMDEEReR A BB P T

dedigriedhas aaontpressed natdii eaticompressed nedatablet. Varibbs
segregati on_of conponents, LOO68] In dry granul ation,

methods i @ypiiahle andesuliapigion thepsepdralinh eorsdcablets. dvkipal
méfhob¥ Heg%d &Le &gﬂ@%‘ékio‘ﬁrbf g@Qﬁﬁn%H %gﬂé‘f‘éﬁtt%’gg{ @ﬁ:ﬁg n(;ngS’IEtion,

screened. e screened granules are |
archiinerdissot dompressieabEpewd & mdxdures infogecompacts dBoth methods

sol ytion i sed .for aggl onerati on, e powder mi xture
argsvelbrmyTo i sl o ¥ngh Tis fachaisel BEb  se at 1 east
one dry binding agent such as mcrocrystalline
[ooe’nlwb@gﬁanmdﬁ/m@mod%wm&%wweiq}{in@of:mg%cpsﬁ@?%luding
I ne cellu One

m Xture~of | act ose and m crocrystal ose.
thefactive campanind gasl mpsidefithg exapients oplusmat liquitsbindet salution,

he be,.syitable for,.t rocessi.ng,, of sensitjve
iR oAt 420 GimebitinidReBt. SR e FEEP. Unifo them,
driy R@reHisg) iabricioR0 a8 cBmpréssing ttk FBSUItaat AdiRixRlireGR®Sablets.
and no heating is required for drying the granules.
Advantages of wet granulation include improvement of the cohesiveness and
compressibility of powders, a good particle size distribution suitable for
compression, reduction of dust and airborne contamination, and prevention of

the segregation of components.

[0068] In dry granulation, the ingredients are weighed, mixed and compacted,
such as by roller compaction, and subsequently broken up or screened. The
screened granules are lubricated and compressed into tablets. Since no liquid
binder solution is used for agglomeration, the powder mixture which is
granulated in dry form must comprise at least one dry binding agent such as

microcrystalline cellulose, polyvinyl pyrrolidone, or a co-processed mixture of
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[0069] Direct conpression involves the conpaction of
powder m xtures into tablets w thout prior
wWQ@e@ab2sts on. This nethod is potentially cost-RET/ERL0VE11438
as it avoids the sequence of process steps involved in
the preparation of granules, and it is also suitable
lattosetdrns maroe‘s/staﬂg'neomelbmsa Oneeofabeladgantageewfdtsy girdrmlatlon

d bi ndi
iSRS Sty et Sttt HHche e SAiEL s i@ mgterials
sEHAS HidMGUHS r Weat §Qh§hvéf gﬁ&%ﬁ& aE'QW er iSh& durlng the

conpression nmay not al ways "be possib or exanp
prosesaand povinkatingi is requiredifor doying e granudaesuf fici ent
product flow on tabl et presses or do not yield

oPBL AR L BRbBESBRIFlHRLs ERLARSUIGLIRuER b o
tabR1d Uithblt Fﬂ@r @rﬁﬂﬂla‘u@ﬂ n‘ﬂhkhﬁéth@@"i@' themtuéw E:6§t-é’ffec,@|ve as it

wat er - swel olymer, a dry binding agent or
aw%ﬂ&sewr@ecpf PEpESS stapeinvebleddndhe greparation of granules,

o8 ISR A5 0P OREbing o RS SERS B5RouRis e
pr@@&p@@eﬁasjr& binglingragert-srisdnhrebsioR iy irethe fdFulaitiof i @sually
ent, and neramexane salt) represent at |east about

irgg Of%eérfablﬁéobevmsvmmwmléablahﬂrsmh@dﬂowamr direct
C%b*#%."ﬁ"‘ék oF vyt Sadbie” o BEambiet BeR A fiqvider
mpmhr;esm‘b 0 l(\atrexlnlbqt anlsaffm:ienitumaacuu?cxt/eflblmecbrtn]I tahbet pr&sf@é or didjl fot yield
n t or conpression aid (or m xture of
w{%%ée {ar?g?{ Rysitabshaactansting.sa gt i thegp gasee thaouse ef
g@ﬂmgnqsg@gﬁggr represent at |east about 85 w.-% of
t

erratrl ormul ati on, such as from about 85 w.-%to
abut 99. -% or from about 90 wt.-%to about 99.5
[0@7 0} Whas heanffwmdwmat eocier mixtures oby wadersswellabde polymer, a
Q 95 W, -%to about 99 w.-%of th trjXx 0071
o iiing BgehoorbumpiRiiinat: e Witk SRR EAAf néramerane
and)\6ptivaally, ertiek %pléﬂ@f)éﬁés@l%l@for%n@@?\g&h FBs’éﬁdH Typically,

conpri sing hydroxy | ul ose, such
thwéhm@quorl@ml@? water:sweﬂgtslealqumer, cley bundmagemc and

3ok hE AL e S St AR REREE T - e 8 e nolBle T, anc

théQ)prnaP/ﬁJﬁheﬂbmlpleﬁfs wpresértinot Merethamedbdut @6 Wis-%. In
npacted to formthe matrix. In another enbodi nent,

aqq{@err empedisren thenuaterswellable polymer (or mixture of water-
swellable polymers), the dry binding agent or compression aid (or mixture of

more than one member of this class), and the active compound together
represent at least about 85 wt.-% of the matrix formulation, such as from about
85 wt.-% to abut 99.9 wt.-%, or from about 90 wt.-% to about 99.5 wt.-%. In a
further embodiment, they constitute from about 95 wt.-% to about 99 wt.-% of
the matrix.

[0071] According to another embodiment, the invention involves the direct
compression of a powder mixture comprising hydroxypropyl methylcellulose,
such as Methocel K 100M CR, microcrystalline cellulose, such as Avicel PH
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nesylate to the other two conponents together is from
about 1 : 1 to about 1 : 5, and nore preferably from

wW@beawne2813 1 to about 1 : 3, such as about 1 :PQI/EP2006/011438

[0072] The powder m xture may conpri se one or nore
further excipients. Anong the further excipients are
10@; rerel seramedaaechesydate. di/pically, iemhtczf thesﬂ:ﬂnres components

it T

cd’rﬁﬂ&ét@@'t@ G theR@tbO Iy 8hbiHe? %%&Jd(r?l@ht tﬁé‘ PatﬁJ 6ﬁ%?éﬁwexane

such as colloidal silicon dioxide, starch, calcium or
meaylatssiotihextbar MOecorapdneratB ¢og¢tber7(3]frdrmeat10ubﬂ i:datotabiosut 1 :

s S g by rofu T LT RBGY 18 difladibouPs
representative |ubricant is magnesi um st ear at e, V\,hl ch

[0872PTHé poRaBE nfixtuFRRfayioPRSidd &% of ﬁwdaamrrﬁffértémpuents
stearate is selected, "a useful content range is from

Amwogithe farther. exzinientaissamembers of-the classgaof iuhricants; sueh as

mBRBeRin ale eaf BB babut sickiptec gy s Tuarate,
mirRdrak oil Slydrdgenatey ebgetablelbipanbgonwtriiens gfyddl an%glldants

Anong the representative glidants are coll
sugh as:grh"q;dai@lu:@n@@xmm garqhy, calgiunaor mgne@ium m@%ate and
taﬂl, idants are incorporated, the glidant content in the
matrix is typically in the region from about 0.25
Ww.-%to about 2.5 wt.-% or fromabout 0.5 m.-%to
[08B3LT hd Iubricant BotypioalRblisetliata fevel frondalsagted . 1 ovti¥s thabout 2

S5 o o A PSR o
méggééﬁﬁ %Qfét% Swhichtdiso R&S s¥fe Cg?lf&i%%‘ B%f’éﬁ‘ﬁeé & ﬁ%gﬁ@%&’lm

ependent of the conpression t1orce east o
stbataael is selgetedf apursefulicoatdng rangs isl fraro mgoat 6i2owt. % teabout 1.5

tures,.of t hoge Avi PH 102,
Wﬁ/‘ef ARRELHRMIARED C@Ut%@ﬂ grPFPs?tbé’ 3t"é‘-'§ﬁd col | oi dal
silicon could be tabletted on a standard rotary tabl et

[ogvakls.nwr gtrféaarhogqu RIahPshd A8 BRSseladtat 29 afreRitival 9o
to about 2 he resulting tablets varied

levelp suetmes delgw phouth wt.-Yoe AsNong m&r@ngesentatrmlw@otﬁ argo

odholeh 8RB ol podin l, £ oREZ LRI FRabaicelisie. ,

inpoplorated, the dlitzme conteheinstheanatrixud sipicullyah e seg%rh fom

aww%a%h&%mzfg WE{ a°2l, SE fs’ror\ﬁearll?ouct% %e% ttooabout 1.5 wt.-%.
[0075] Such matrix dosage forms have been surprisingly found to exhibit
extremely favorable tablet properties. For example, it was found that the release
profile of the active compound was relatively independent of the compression
force, at least over a broad range of practically useful compression forces.
Mixtures of Methocel K 100M CR, Avicel PH 102, neramexane mesylate,
magnesium stearate and colloidal silicon could be tabletted on a standard rotary
tablet press using main compression forces ranging from about 5 kN to about
21 kN. The resulting tablets varied substantially in their tensile strength, from

about 30 N to about 100 N, with higher compression forces leading to harder
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i dentical conposition, indicating a remarkably robust
formulation. In particular, it was found that wthin
w0 b@7leeasdhess range from about 40 N to about SBCNEP200@011438
di ssolution profiles are substantially independent of
the hardness or tensile strength of the tablets. The
tabdetsi H-Ieweveremﬁ tissalutionpyofiles of thiesettalietd\vere ahtmlant&ﬂly

ST e Net L BCSLFOIGtS MR Gomtoar e o 1 &q1eB! tablets with

|d§hf|€<§l%‘ﬁ16&$lﬁd?‘? ﬂduééfﬂé’%?&ﬂaﬂé%hﬁﬁo‘bugﬁﬁbrﬁ%la%%ﬁv ﬁ}eég@icular, it

Anot her favorabl e feature of
waakwmdstrmt withén theviardness rangefaom akiout 40 rNatcaalaoaarm) N, the

oo Lhih Ppefied Bun Rl iR aent L e arRgS aPtensie
stPRRIF the idlﬁethPN@télﬁﬁéts'tlféngﬂw ﬁ?éﬁ/r\)aﬁeﬁoﬁ%@&ﬁ%d K&o about
actl1ve conpound relatively independently of the pH of

500!, sush @Islftornabagtjmm tqammx]30ﬂsN os formabeutrf0 Nrte about 200
atJ vel d t
N; RledRertrclie el st R AR dRe P piee BPEISats Fhoe 120

Nof two tabl ets or rratrlces do not differ by nore than
about 10 % of the incorporated dose at any point of
ter the initial phase of dru%trelease (0to 1

[096'@1&nov@ohahmwgr%hlﬁéeatyr%oiff@ettﬁa Seﬂfdbsuméantlonuﬁéhat
wﬂﬁéﬁgﬁarﬁé}{ eoﬁwekgl‘é ﬁi’. X a&muae@wg %] 4;115 éi%?ﬂe?@ﬁg AW

npr esse I'S coate a coatling, sucC

piaajepemlgat dissolptiby brehavior nedy g expected dhe %otvesa@ntlf ed
maski ngggf aF act.ive conpouynd which typically has

mabses Blaase the@rbye sempeunditeiabiely Tadqrendentiof feypH of the

coating which does not substantially
d'ig%?‘mgﬁ&édt'ﬁg drug release profile of the nodified

release matrix. In other words, except perhaps in the
[OOi7] Aaluspd ah@eeiof thértegms ét%b/ejy ilnldependemtl' abd "substantially

inBeBapdan Padubabiter B rdRtas PRI SRot D tahlpis AP Matrices do
n{d)tdcﬁﬂéi B@dee fiearnTHbadterd ¥nef ﬂhé%&ﬁ-ﬁeﬁbte@absé aWahy Poftdf time

taste nmasking coating. Again, a substantial
afaeﬁthérlelﬁabphaﬁqmwugfd@asa 0 4o dilouek ence of 10 % or
nore of the dose of active conmpound incorporated in

[Obl??gﬁ(?ééﬂd ta fu?thkéf le'n%’o%‘?m%eﬁfitthé BSs%eeﬁ]rﬁséf thg%%éerﬂf

|ng coating on ésh

mn/ermes qwsbquécEas» & domprbesediatrnt whhme cohtety With a coating,
rel ease, such as
such as a sugar or polymeric coating, to provide taste masking of an active

compound which typically has a poor taste.

[0079] As used herein, a taste masking coating is a coating which does not
substantially influence the drug release profile of the modified release matrix. In
other words, except perhaps in the initial phase of drug release, there will be no
substantial difference at any time between the dose fraction released from an
uncoated matrix and an identically formulated and processed matrix which has
a taste masking coating. Again, a substantial difference is understood as a
difference of 10 % or more of the dose of active compound incorporated in the
matrix. It is believed that the greatest impact of a taste masking coating on the
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during the first 15 or 30 m nutes, which is not

relevant to the overall release characteristics of a
Wore@70628ds r el ease dosage form [0080] Typi cal | BCT/ER2906/011438

coating of the matrix is a polynmeric filmcoating.

Fil m conpositions suitable for taste masking are
shvapiebf/thierdrug releasbenréﬁilelisﬁr%epmaamm ofadrug releadet sueoh as

(e R TR ofgOrB oS Wiy Bt rBREETlodbe B ldise

cﬁé?%c&?fsh&fo?@'ﬂ%&ﬁé’d Yélé@séébéé’q'é fE')‘Hr'h' ng adm ni stration,

and rapidly dissolves or disin egrates after the
dosage form has been swal | owed. [0081] Suitable

[Q980Y hrgpisalyothe aoatlmg)af ihegnatnxos admwlpmgric o‘,ilm icoating. Film
th | at h t t
ofBpRaEPYs L EaIRHR i FiackiB e WSs KRN DA RV

Mwnsébewcarssahubth@ iy w&&eﬁ mdamﬁéggp@sw pelynfatsh

as saliva), but dlssolves in acidic such as
Typisally, @ tasts m)asklogmatnpgtpéwerﬁss the @luecttmnéaqwlf {heeactive

Céﬁéﬁhwci ot R s s RS k) oy Bigies or

BRitEgated afteratbiediosage fyiie has debArswatawedVA- MVA,
ponV|nyI al cohol - pol yet hyl ene gl ycol copolyner ethyl

| at e- met hyl net hacryl ate copol yner, pol yvi

%Baiﬁwtablemﬁgé@rfaﬁ sugh goRiNasUREyde eeg. eraﬂon[oomsﬂ]acnﬂete
c&ﬁ&?h@gs PRR% di h\%ﬂ@%orfo 'n%é%h%&ﬁ(iéiérm&@h?étﬁ&ér?la&é’

ove t € properti’e coa
cqmudymes DMA-MMA witichais inseluble inageeexs inpédiatabseé et &¢such
the cl asses of ers, stabj]i

f t
a%rﬁg%t But digs YERE %\é@ﬁts’gég@i%‘é? a% H@Stéﬁefﬁ{'@) Other potentially
t
SIS PERICTS ITIEAE PydichybRiy! cathod BFRINGBIOMR 7% 1
nmwM:ellnllcesec Mdroxyetlmlrmﬁhylcei Iusbos;a‘ mwthaeqyile seit copolymers

or, nor 0 nd at
offeE Bt PMFA-HR  BOLATEN Frlenber redisthiboB et cap ol tet; oty
A el SpRIREEEOR I BlcBhof Eamagecnan, and
mpgares3bpréafl m LP grades i ncl udi ng Sepl filmLP 770;
wat er - sol ubl e grades of Kol licoat, such as Kol li coat

r.Q ; I. .

o2 4 BBy EUBHSS PR R dp o spgrove e
pRpertied ofithe boating loP @8 Proddssabiist, euoh 3isiore GroAbreExdipi¥nt

have ot her functions. For. exanple, the
selected from the classes of plasticizers, stabilizers, pigments, coloring agents,
dispersing agents, surfactants, sugars, fillers, antiadhesives, water vapor
permeability-modifying agents etc. Commercially available coating compositions
often represent premixes of one or more film-forming polymers and at least one
further excipient. Useful commercial coating compositions include the water-
soluble grades of Sepifilm, such as Sepifilm 002, Sepifilm 003, Sepifilm 752,
Sepifilm LP grades including Sepifilm LP 770; water-soluble grades of Kollicoat,
such as Kollicoat IR and Kollicoat Protect; furthermore Opadry, virtually all

grades of Instacoat, LustreClear, and similar products.
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coating potentially inproves the nmechanical and even
the chemcal stability of the matrix tablet, and it

WOoreap7a62805 | nprove t he appearance of the tabl et PCT/EB2006/011438

appeal to the patient, swallowability and other
features. [0084] The coatings nmay be applied to the
[0088] The: tady nzaskingocaating maylhave otimérdfuactions. Equegampte, the

corfplsitegal e B8 Moehaaland oen be Segiralstabilty of
thkﬁrﬁéﬂr& tSBIRR  dridd |'E‘Ew @'lrﬁﬁng%QHe%r&pl gﬁaﬁﬁe;’cﬁ% tablet, its

mform ng poly any o
appesl po ﬁlﬂpam@ntasmaﬂcwabllam@ndemben teatures. pre- for nred
tabl et cores which have optionally been de-dusted,

fl f h t
108835 Eaf epafinammen e attiel todfe Peticensy ShY. chntefBane
teﬁhﬁﬁub%doécﬁﬁﬁmbnt rswentas%y pan a@é!ﬂnﬁg sefluiglRA®AMAgage
formis provided for the once daily admnistration of

Tynieallye aarasiugous, hydioateobolis, eglorganiec digpidasineprising the

dipgise et Ry &b et o anytaiopal AR "
exXdigiehtEEs aterhizetardl ¢gassited drsleurdimed hatlenedreb it Have
to the treatnent of Al zheiner's di sease, Parkinson's

opfionadly deen desdustad under areqntispeusifiownal warnyaisde ding the
dkff#ﬁgco ﬂt.&?{aﬂthé?&bﬁf&f res Schem a, epi | epsy,

epati ¢ éencephal opat hy, nultiple sclerosis,

stroke depreSS|on tardi ve dyski nesia, anyotrophic
[0D85EInadccoedanaeswith the pidseht imvbntien, ssyodifiedacleaspaidsage

di sorder gg e eati di sqorders, Et ism attention
fograsis EF?V@% rdfie onge dafly administration ohje@mexaneiang |

it9 3 R etihi

PR Blicall) A cptaie Sah Wbreot, 109 uffan BY St sugject. The
nekdthiexaoedbripalatioh® of the ihwentiarearensaitia bt foMtne:treatment of CNS

di scl
AR ST AT b2k bbf finfed hEtia FeafisTi of Aibiars discase,
PAMIHYoR'S iBEESE, DS d6&Mhihlia, Me?é’ﬂhi&ﬂ)y n, @lBSefP(E Ré&pathic

i nvention further prOV|des a e
palnee%rpbtal iigchemipr @:pjlmsacglaucwmeahﬁpaﬁc @ncecuhalonaélw deultple

sc&%&gw, gfrgﬁe caeqa}gé{'ﬁ% t§ﬁ(ﬁ}l%§¥$klé g@\ggﬁg' nClIz#eraq%cleroms

GBI sSISsydEdmE Napieties BRlorderé Shinge atihg Aidrdérs, autism,
"t her apeut i cal ly effective anbunt” neans the anmpunt of
attenti igdt syndrome, attention deficit hyperactivity disorder, bipolar
disorder, tinnitus, mycosis, psoriasis, malaria, Borna virus, and Hepatitis C.
Additional pathologies for treatment of which neramexane is suitable are
disclosed in the art. Of particular interest is the ability to provide uninterrupted
pain relief. Accordingly, the present invention further provides a method for the
therapeutic or prophylactic treatment of CNS disorders in a human or animal
subject, the method including administering to the subject, a dosage form in

accordance with the present invention.

[0086] A “therapeutically effective amount” means the amount of a compound

that, when administered to a mammal for treating a state, disorder or condition
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that, when adm nistered to a mammal for treating a
state, disorder or conditionis sufficient to effect
W@ aeh/o628eat nent. The "t herapeutically effecti vVRCHERP2006/011438
wi Il vary dependi ng on the conpound, the disease and
its severity and the age, weight, physical condition
isagudfi mlesﬂotmneffem rseish trdfatineat. mhedtherapdicatlp @ffedtive amount” will
Acc ing to t i nst ant tion, in gne enbodi
van %FP m.%iﬁeycefwemv ea??bﬁ?ﬁ? Can 418Pa~°r?é/>‘?é'£¥ aH& ‘bﬁ age,
wa[gHtbh iERACEANLRLidrP ahteRlspohSivehesy Bftive dwé‘r?uHé%“tB% treated.
r's disease or Parkinson's disease. |In anot
Acotrditigrdat thea instantpioventiar, | in efnee enbadinnentinta |tl$erapeut|cally
unt effective to treat neuropathjc .pain,, or er.
SR amebiet fembReras T ah seelRt i Bé Gurgit SYEgsorders,
ineluifig AEARIMBES WikdasBUsr PERINRN'd digbass) Wanbﬂ%r .embodiment,

treatment of denentia and depression. The effective
aathetaﬂeuataumeffecw aoounhas dncamoynt affeative tm treah seuropathic

heref abl strength, depe on th se
b of othgioemaih ZErlichSERE 7 viBr Shpeeandlpdly; Bifer uses
inéRRIG, BRIk are nbt)llmﬂéﬂ tbOtrr(,f{restﬁ@erﬂrofaién@ymt?é 5nd”deb?@s%‘ion The
one synptom of a disease in a subj ect, including f

efiactivel amopat of thedrug forepharmeicelngics! agtien.and ttweefem the tablet
rkij ] term"treat" nmay nean to
St?é'l‘ﬁ@véé%&% (?re\f/i]les %ggﬁ%ﬁgﬁf‘ensi ty and/or duration of

a mani festati on of di sease experienced by a subject in
res$onse to a given stimulu ﬁressure tissue

[0087LA§, usest hetalRp Bieatere, “tre@fc l§ b ereifnip enean to relieve or
aﬁéi}lﬂle'eﬁrleéé’t ﬂ)mto?pa (?Igéége H&@Lb anﬁaﬁlg;@r example,

I eve Of ev a e cognitrve 1l (suc

pampaAlztnmntersf disease yvastrUlarr demeeunaablr d?érkb*rsonlmaiseﬁeet The
functioning (activitjes. of dal|%/y|lv
e

teiy freatimay ea Goiews o alleriale ks Inisayheaadlpg duration of a
n%ﬁff@ét’a%ﬁt 68; ée'éséDéxﬁerlé?ﬁ%B' by V& dubBRath FiReRds, o}%% ? given

e neani ng o present | nvention, the ter
stihelusderpi peestsureartrsssue m,niley agold Iternpelsaémre( iel@)., thexample, in

rdiiarofo Fembiac e |ehey Uoel dBpuBpAhp BFIGHs IcHINF IS cognitive

inshSRASR: (sUES a*selﬁiBaerdéHt%*memévﬁrﬁﬂo%ﬁ&‘\tﬁtléﬁ) GEiMpbairment of

prevent deI ay or treat, or al as appropriate
glebakfusnstieningofactivities raf baiky Immgag@fr)h)/ andion sidw alatits easeverse

in a subject., Within the ning of .t he. present
tenpRad E8RTE, st bRl 47, ABECREdoBuheLiThaTRERs Within the
miaRiglef thel prelsefl Mentiomame teir“iraht” Ailso denotes to arrest, delay
neur odegener ati ve di seases such as Al zheiner's di sease
the onset (i.e., the period prior to clinical manifestation of a disease) and/or
reduce the risk of developing or worsening a disease. The term “protect” is
used herein to mean prevent delay or treat, or all, as appropriate, development
or continuance or aggravation of a disease in a subject. Within the meaning of
the present invention, the dementia is associated with a CNS disorder, including
without limitation neurodegenerative diseases such as Alzheimer's disease

(AD), Down’s Syndrome and cerebrovascular dementia (VaD).
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(AD), Down's Syndrome and cerebrovascul ar denentia
(vaD).[0088] The invention is further illustrated by

w0 b@70eadsidw ng exanpl es, which shoul d however PGI/ER®06/011438

interpreted as to limt the scope of the invention.
EXAVMPLES Exanpl e 1: Preparation of neranmexane nodified
[ODSB]eﬁminvamtiblx it fuinther dlustrate] byviter ﬁoidowmgl eatamples which

SI n ox., 25 or, 50 . 0

IEhaRefer R8E KiterPr 88 supdimalheciaod s veton
approprl ate anmounts of neramexane nesyl ate,
hydr oxypropyl nethyl cellulose (HPMC, here: Methocel K
100M CR), microcrystallipranPllE$ose (MCC, here:
Avi cel PH 102), nmagnesium stearate and col | oi dal
si |icon dioxide (Siq 2, here: Aerosil 200) are

iz%g P?&?? ernat i ve?ﬁn%&a{)gﬁaﬁfllégltrgwa%ﬂﬁ?trﬁﬁ@mgts

neranexane nmesyl at e, hydroxypropyl met hyl cel | ul ose,

OB E195E)Bl Bnerb 4360x PIEES AN BERA 00 mo

n&bmuiedeune%atbfmefpreparfedl ds follewdeThe ?ébprowlate)amwhts of

nts for ch, batch are cal.c eda rding to
NG AR anE SRe SRS, BUrousRRRY e 5ol gpse NGy Hhre Mefhocel
' k t s show
K J0BMEERICRIGE SRR cARISE MR, e AR PH FO2)
magpesigat $stearate addroolleiial silicomtimxite SiOw yretApmsil@00) are

i B0 I B e
th@'éﬁp%;ﬁiﬁte a-ﬁ%ﬁrﬂs of h@%’rﬁé&eﬁf&t mES n% Bt y?rnogpyl gbeith¥l

Forrmul'ati on B Fornul ati on C For
ce[lluiyse::\ml@m]crs{sh@rim@bel&l@se{ rrgagrmlwn]stemmmnellcﬁdalcsmcon

25.0..50. 0
cic0q ad 51eygd SR HeRbiadddy g e &L Llghdgr dBe;
apprdpridte AmOurts fdr S8CIEbARA2IrE calculated according to the target
contents per dosage unit as given in Table 1. The optical characterization of the
powder blends show no lack of homogeneity like flakes, lumps or segregation
tendencies. All blends show good powder flow properties and are freely flowing.

The bulk and tapped densities of all blends are not significantly different.

Table 1

Ingredient Formulation A Formulation B Formulation C Formulation D
[mg/tablet] [mg/tablet] [mg/tablet] [mg/tablet]

Neramexane 50.0 50.0 50.0 50.0

mesylate

HPMC 250 50.0 75.0 200

MCC 72.75 47.75 22,75 45.50

SiO, 1.5 1.5 1.5 3.0

Magnesium 0.75 0.75 0.75 1.50

stearate

Total 150.0 160.0 150.0 300.0

26



10

15

20

Total 150.0 150.0 150.0 300. 0l ngredi ent Fornul ation E
Formul ation F Formulation G Fornul ation H [ ng/tablet]

WO eap7oedsiet ] [ng/tablet] [ng/tablet] NeranmexanBCT/EP2006/011438
mesylate 25.0 25.0 75.0 100.0 HPMC 50.0 125.0 300.0
400.0 MCC 48, 125 47.0 68.25 9 1.0 Si2 1.25 2.0 4.5

Ingredievbgnesi tRormtlatiomEe OFdrdulatiof F2. XormulitidnGal Rormubation H

tel y r-n asst Lnt Veyx abl et

My 200 mg 450 DulBePO0: O [HakRER0! ThE, DRNEET S 2 fngitablen

Nersinexpne convent i onal rot ary tabletting press applying
mesylate conpr essi o®%brces of aPox. 10 t /2@ kN . Fo#00.0
Henenpl e, after pypqpuction, iy nmean con?(ﬁm of 400.0
ner anexane nesylate for the 50 ng formulations is
MEGund to be bet W8el547. 5 and*®®. 5 ny/t af25 such as91.0
sibet ween 50 and 53 yw/tablet, f@r all batciws, with agg
eigc;‘réiéent uniformty meet i ng t he requi renents of the I
an Phar macqp |a and t he, US Phar mac Exanpl e
St‘?’at?‘g’gtl ng of ne’Afexane modi ¢Jed rel eas?)%trl

Tdtalbl et s [0091] 125(0 iny t abl e260 pyepar ed 480COMG Ng t06000mg

txanplelare coated VVI[HdWIIII.e water=sotubte

coating conposition of SepifilmLP 770 white, using a

perforated or non perforated standard pan coater with
[0abo] EImmpoerrﬂﬁeoseﬂanate@a%mgrestsbd intelBiedrvexrmatnixi tgblets

and de- dus{ ed. S ently, the coating dispersion.is
usiRg & RAVERIRNA R FARIEEIng &rets aPRIVIBGI A RGoRRIesTRA forces

oft &IREX M 20 kNL. [f‘o @%ﬂ%lehé’ﬁé‘vmr%uét% tHdFedh &%'éﬁtfzﬂ

i s between 34 an t tenperature
néramexanedoesylatedor 0@ S5Qmigtfbrmuptians isfoend o be between 47.5

o REBE R TAgt LR 5% Bl A i o R, i o
c&néhﬁm.foamweétﬁ@ #k r{eaﬁlrélﬁ%@h&dofttﬁ@ﬁ%?éa?n PREMMEICSSEIa

here appears to be no sticking, the surface Is
al’idTﬂ’t@tHS armacepeisand very honpgeneous wit hout any

Example 2: Coating of neramexane modified release matrix tablets

[0091] Matrix tablets prepared according to Example 1 are coated with a white,
water-soluble coating composition of Sepifilm LP 770 white, using a perforated
or non perforated standard pan coater with air control. Prior to coating, the
tablets are weighed and de-dusted. Subsequently, the coating dispersion is
sprayed onto the tablets using a 1.0 mm nozzle. The temperature of the tablet
cores at the time of coating is between 34 and 39 °C. The inlet temperature is
between 59 and 64 °C, and the spray rate is approximately 40-53 g/min.
Spraying is continued until the weight gain of the tablets is about 4 %. The
optical appearance of the coated tablets is very good. There appears to be no
sticking, the surface is smooth, brilliant and very homogeneous without any

cracks or damages.
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cracks or damages. Exanple 3: Drug rel ease from
nodi fied release matrix tablets [0092] Tablets are
w@e@pasasds according to Exanple 1 their drug r ePERER2006/011438
profiles are determ ned using a basket-type
di ssol ution apparatus according to USP XXVII, an
Exaynple 8oBrugrelease foony podifiedirelrase matrixpiablets of pH
6.8 as dissolution nmedium At certain tine intervals,
sanpl es of the dissolution nmediumare w thdrawn and
[0&93] Tatdetsfare praparedcantoeding dd Exaneplexbtheir dfag release profiles

mul atigns. A-D the results are summarj zed in, Table
arg JeTaiBnineg Rigea PROFg as IRsaluton SPRHsAIvS AHcPHInGto USP

XD BB ET00 b B el S T e S O 9%
dlmllm:m reddsm At certaiadinasmteals3 sampsoftha mmﬁlioﬂ'ﬂnedium

60,95 88 85 65 .480, 99.95 94 75 093 Th
ar MNER R a4k (87 e GontlBLotReTAMmege. ERbtngos age

Férﬁmétﬂfnstﬂfo tHB’%hItQ%r@BMrr#ﬁ@arfﬁe@iGIntWQ 251 ”D' y by
varying the relative content of the water-swellable
polymer in the matri x tablets. Exanple 4: Preparation

TahleZer anexane matrix tablets with different tensile
strengths [0094] Neranexane nodified rel ease matrix

e e oFarmiiatond oKarmetlatan 8 ar Foundlaiondsi « ifopmUation D
formul ati on[Brddabdle 1) [% esleme@d] t hal% teleasedpi N [% released]

congy ession forgg 15 vari ed, One batchgf tablrers
(B-soft) is conpressed with a Iowforce of appr ox. %
kN12&nd a secorf! batch (B-tPrd) with a4Bigh force &6
appe@x. 2 1 kN.zsThe hardnesa or tensil mstrength Of5
hg @esulti ng tgblets vari &3 significantly: Tablets of
¢h Bsoft ha a hardnesd? rangi ng frédh 33 to 38 °2

N1ber eas bat ch1B- hard haves2a 79 59
360 95 88 85 65
480 99 95 94 75

[0093] The results demonstrate how the drug release profile of the dosage form
of the invention may be fine-tuned simply by varying the relative content of the
water-swellable polymer in the matrix tablets.

Example 4: Preparation of neramexane matrix tablets with different tensile

strengths

[0094] Neramexane modified release matrix tablets are prepared according to
Example 1, having the same qualitative and quantitative composition as
formulation B (Table 1), except that the main compression force is varied: One
batch of tablets (B-soft) is compressed with a low force of approx. 5 kN, and a
second batch (B-hard) with a high force of approx. 21 kN. The hardness or
tensile strength of the resulting tablets varies significantly: Tablets of batch B-
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hardness ranging from85 to 96 N. Exanple 5: Drug
rel ease from neranexane tablets with different tensile

waoogtaepsns [ 0095] Tabl ets prepared accordi ng t BCEER20P6/@11438

4 are tested for their drug rel ease properties as

described in Exanple 3. The results, which denonstrate
saoft havena lhabdnessobngingf foormad3atol 3N, whersasbaich Bbaidhhave a
h Tabl e 3. Tab e 3 % ng &%nn] Bat ch B-soft Batch B-hard

?r@é‘?ﬁ?m PR 92U Ny 60 39 37 120 57 55 180 69 67

240 78 76 300 85 84 360 90 90 480 96 97 Exanple 6:

d ndent. drug rel ease from neranexape..matrix .
EXAIPIR 5. PG BF1eRse JrRR e AReNaNeRRIGICAUB diBrnt tensile
@ﬁ% according to fornulation B are prepared as
desCri bed in Exanple 1. Subsequently, the tablets are
filncoated as described in Exanple 2. The drug rel ease
¢ .
[OBQ?LTéﬁ%tsS;}{ePQFeJ %&rdgrﬁ@@%? éﬁe fafér f;eg'téraa’l ?ttI'\ ?‘éﬁ%
refgasegtropetties s Mcﬂbéd&mﬁmﬁmﬂlefs THeO@sllts, hﬂhlsh deamorstrate
the release profiles are very simlar,_ and only small
a fpadRbhcoduskt fatione ape 6‘#"“%@%"3’@?& ved,

i ndi cating the remarkably robust formul ation and its
TAle)3 | ow pH dependence over a broad range of pH
—varves. In fact, the | argest observed difference in a

rel eased dose fraction at any point oftine between two

pH cairde fmiohs i s only 6 BéchlBsoftesul ts are SatehmB-harad
in Table 4. Table 4

[% released] [% released]
60 39 37
120 57 55
180 69 67
240 78 76
300 85 84
360 ' 90 90
480 96 97

Example 6: pH-independent drug release from neramexane matrix tablets

[0096] Neramexane modified release matrix tablets according to formulation B
are prepared as described in Example 1. Subsequently, the tablets are film-
coated as described in Example 2. The drug release profiles of the film-coated
tablets are investigated with a basket apparatus and an agitation rate of 100
rom at pH 1.2, pH 4.5 and pH 7 4.

[0097] The shapes of the release profiles are very similar, and only small
differences between the profiles are observed, indicating the remarkably robust
formulation and its very low pH dependence over a broad range of pH values. In

fact, the largest observed difference in a released dose fraction at any point of
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Time [mn] pH 1.2 pH 4.5 pH 7.4 [%released] [%

rel eased] [%rel eased] 60 35 36 33 120 53 54 50 180 67
W®2006862849 76 77 72 300 84 85 79 360 88 9 1 85rdBEPH6/011438

98 92 Exanple 7: Calculation of plasma profiles

achi evable with neranexane matrix tablets [0098]
tire betweem v phkeendiionseistandy 6 SasT e egsulisrare suenmarized in
le?elte%m ned after the administration of a single dose

3 5 mg neranexane nesylate in an i mredi ate rel ease

formulation to a nunber of volunteers. Fromthe plasma
Talecgentration profiles, the nean absorption and

el[imnation rate constants are cal cul ated. Using these
data,the expected neranexane plasm concentration

pr Gimel [mén]at st eady pit2 e are cal cpHa®d for the pH7.4

foll l °Wi ng t_her ape[%ti I‘éaJe@Ei men. ([%)reIEX\é.eGE' dai | Z [% released]

i mredi%at e rel ease f38rmul ation, (b)%once-daily 33
adm ppstration of 3 ng neramexanggnesyl ate as sp

i mrediate rel ease fgrmul ati on, and_(c) once-daily

adm ﬂ?@trati on of % ngy nerarrexan%Srresyl ate in tia
form24@ fornul ati orf6B of Exanple X7 Fromthe si mrated
pl asigg profiles, thg respective flggctuation indicgs
are calculated. [0099] It is found that therapeutic
regi REN (a) is ass®iated with a Pluctuation inddR of
appraso 0.22, regiman (b) wth a fdguctuati on i ndeyg of

approx. 0. 47, and Tregrmen (c) w thTa ftouctuattonmindex
of approx. 0.33. These results reflect the fact that
reginmen (a) and (c), but not reginen (b) is considered

cERHL 2R b i B kA o

matrix tabletsres only small fluctuations of plasma
concentrations, it requires tw ce-daily dosing, which
is considered | ess convenient than the oncedaily

[0098] Neramexane plasma concentrations over time are determined after the
administration of a single dose of 25 mg neramexane mesylate in an immediate
release formulation to a number of volunteers. From the plasma concentration
profiles, the mean absorption and elimination rate constants are calculated.
Using these data, the expected neramexane plasma concentration profiles at
steady state are calculated for the following therapeutic regimen: (a) twice-daily
administration of 25 mg neramexane mesylate as immediate release
formulation, (b) once-daily administration of 50 mg neramexane mesylate as
immediate release formulation, and (c) once-daily administration of 50 mg
neramexane mesylate in the form of formulation B of Example 1. From the

simulated plasma profiles, the respective fluctuation indices are calculated.

[0099] It is found that therapeutic regimen (a) is associated with a fluctuation
index of approx. 0.22, regimen (b) with a fluctuation index of approx. 0.47, and
regimen (c) with a fluctuation index of approx. 0.33. These results reflect the

fact that regimen (a) and (c), but not regimen (b) is considered acceptable in
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reginmen (c), at least for a continuous therapy. * *
[ 00100] The present invention is not to be limted in

WG e@pm6isys t he specific enbodi ments descri bed hRCBEPR2006/011438
I ndeed, various nodifications of the invention in
addition to those described herein will becone

teamsaf sisk of sidenefércts andirisH df isubHbetapeutic mughe:oncentrations.

ol 3670 By A e aons,

regfeMes tRiceldl Ieghish & EBnsidétedldds bén\}eﬁléd{rtﬁé‘r‘?fhé 8nce-

be understood that all val ues are approxinate, and are
dajilyoigigineen (o) atileast fosta eantinuoos dlgrapsit ent s, pat ent
appl i cations, publications, product descrlptions, and
protocols are cited throughput .this application, the
di scl osures of which are incorporated herein by
reference in their entireties for all purposes. CLAl M5

[00108h or aThepeedant dhvetitieass ndvtade limited do8ESpe by Qhe &pecific
e@Bera eutical l %%gffectlve ampunt _of an active conp

nd
%?}Sfcm?r' heesian dndeednyarioys,eodificatinas w&ﬁlae invention
inSR]did Pt sB RS BREY hifenh Wil B&éﬁ'ﬁ&%@bgreﬁﬁ!té those skilled in the
rugs. an FVati ves

sol vates, conjugates, prod
art hﬁ.romofthe aftmiegaing edescranhenr ahdaﬁm:mﬁcom;idnly@g figures. Such

ol ot MiaTetiodal FithyT fesscape Gahe appsHes olaims.

rel ease profile characterized by a d| ssol ut| on time of

at |l east about 1 hour for a fraction of about 10 to
[0886d} 70 Wvis further to e amderstoodf thahall aalueseareoappronimate, and

2. The gq,s e formas clained in Claim1, wherein the
ang provie 8[:&?%'pé'89pound rel ease profile is

characterized by a dissolution tinme of at |east about

1 hour for a fraction of 40 w.-% of the amount of the
[09&921/e c dnetentsd patsantW@"@Rim@epﬂblmtlassmradnewescnptuons

arkd Bidfpeots 8RS REydrBfobil bl iRty (TR AR SpPdfn are

intepdirateltreib horeferedte n fH@ﬁéhtﬂ@tl@é frQ@IMBurpdeey. the
anmount of the active conpound. 4. The dosage form as

clained in Claim1l, wherein the in vitro active
conmpound rel ease profile is characterized by a
dissolution time of at | east about
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1 hour for a fraction of 60 w.-% of the anount of the

active conpound. 5. The dosage formas clained in
wW@@7/062815 wherein the in vitro active conpounBCT/EPmasa11438

profile is characterized by a dissolution tine ranging

fromabout 1 to about 8 hours for a fraction of about

10 to about 70 wt.-% of tGd-AIMS&unt of the active

conmpound. 6. The dosage formas clained in Caiml,

10 e AP rAEmofing st dosBa BB B Sl 3 inBHtesiiCany
ef&élﬂlvb amb@itroftad adivetcompsutdssdlected ffdrﬂﬁbké]‘ﬁe%né@somers

-% of the ampunt of the active compound.

th@é%%fg?é‘df\&ﬂ‘ﬁr 59luble ard pharmageytisally ageeptable wfés sﬂlvatesd
coflibG AR ChioM GO aRE HBfvaRIe IRERE Jid &t IpfsCOIM RfibaId.2 oF

cdritrotirepexdipiefit, Whertin theajomtént O thé exdipieht tsf@elémcl b aehieve
the active conpound. 8. The dosage formas clainmed. in

amimLyifoActiXp SPEIRP U elars; RrPﬁleaFé‘laWéeﬁ%ﬁﬁaBM ﬁodlmlemtlme
oﬂOét%ééteaﬂo%t GNRFEEL FraBlo ¥t ng%tfnﬁg{) uqaggd M 2ot the

for a fraction rangi ng ‘9/0
ambontoﬂﬁevactwé/ooofnndwdanount of the active conpound
9. The dosageformas clairredin Claim?7, wherein the

ti compound reI
2 na adhe 405808 o 8 etin S5 Rowheren ti fuvirgactve
cérhﬁéuhd) Felégss bﬂﬁ“ 1 rsoéﬁaﬁ*Q@téhzéé bMa d|%”§6l9t|6¥'i’ ﬂH{e &F%\t%astoébout
he amount of the active conpound dosage
1 h@unfoasa feactioneef 4Q1wt;+%|qﬁtlge amosng pﬁtheh@ctlwe cnmp@und

active conmpound rel ease profile is characterized by a

3¢ om 05 RRahe i o i Gl Wil e P etvg
cdrhpomd reieaﬁpmﬂwm chikactéfiged bg a0dis§slutiv@timel ¢f dt8shadt About
of C ains to 10 wherein the active conmpound is

1h@uaf%>aafrﬁ@ct@s%%wt %of theamaund gk theoastivescampounst i n

any of the preceding clains, wherein the _
4l her aﬁﬁgtdo%Q{;EYOﬁﬁ EQ‘Héiﬁh%da}H‘@lgﬁn of whBReiRtid ¥fvitro active
conmpound 1's Fn the range of
compound release profile is characterized by a dissolution time of at least about
1 hour for a fraction of 60 wt.-% of the amount of the active compound.

5. The dosage form as claimed in Claim 1 , wherein the in vitro active
compound release profile is characterized by a dissolution time ranging from
about 1 to about 8 hours for a fraction of about 10 to about 70 wt.-% of the
amount of the active compound.

6. The dosage form as claimed in Claim 1, wherein the in vitro active
compound release profile is characterized by a dissolution time ranging from
about 1 hour to about 3 hours for a fraction of 50 wt.-% of the amount of the
active compound.

7. The dosage form as claimed in Claim 1, wherein the in vitro active

compound release profile is characterized by a dissolution time of 4 hours for a
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about 5 ng to about 150 ng for neranmexane nesyl ate or
an equi nol ar anount for neranexane, another
w@barmeaseut i cal |y acceptable salt, a sol vate, PBEI/EP2006/011438
i somer, a conjugate, a prodrug or a derivative
thereof. 13. The dosage formas clainmed in Caim12,
framti@neranginbérqm @baptbd Mdald tp ahaw A5 we-% @b the ambunhef the
ctl ound is in the range of about 5 ng to about
ﬁﬁ" ner anmexane nesylate or an equi nol ar anmount
for ner amexane, anot her pharmaceutically acceptable

8.sal t, The globagé formpas ckied in ElaieNT ugaérein thedhadiFelectve
a derl vative thereof. 14. The dosage form as cl ai med

compaynd felease prbleds cherrcterizacpeat %sazlwtwrbmm@af ivours for a
fre g Yanging'Rffn %‘B@dt’gs GRMOMNSHA Gt Iswd, ﬁ,‘ of EmBLneBPtHe

Oor neranexane nesyl ate

actigeicompoundoount for neramexane, anot her
pharmaceutical Iy acceptable salt, a solvate, an

0.t hor chhe dose0kHEmss a@aﬁea‘.i‘mﬁi@r%r SN fhedh it agtive
WSS i d ﬁ?@@%@@éﬂzﬂwsw |GG e%fmtﬂkgus for a

actlve conpound 1S in ran of abou
fratfiongahgingrfeoraabrah85 s Yd ma)c[ut Sﬁrwe%lorfrtfhaamnmtmt the
f.or neranmexane, another pharmaceutically acceptable

activg compaiiidyat e, an isoner, a conjugate, a prodrug or
a derivative thereof. 16. The dosage form as cl ai ned

10.n O pheddSageihtas claiified W?C?é]ﬁi@ h\gRéreih Bef RGlitry Bctive

anount of the active conpound is in the range of about
compatind keleasauprofile isghamcterrethioy ardissabgtionatiroe of 4ahours for a

b abhe T Aol AT B8 AL by apunt of e

activ@@empoungonj ugate, a prodrug or a derivative
thereof. 17. The dosage formas claimed in Caim 14,

vvher ein the therapeutically effective amount of the
Tact i vENe gnpagmfprnsas elaiiped in apy af Slaigis biot0,hergirsthe

ac‘ﬁVe cé&@nd%gg%rémex%% gﬁznal]a?%g % 5(7) 0 ’rrg,224g % 25

42 5 ny, 45 ny, 47 5 ng and 50 ng for neranexane
12resyl dhe dnsage fequiasulaimeshinany dfdhe peecedingolaims, wherein

th t | t abl | vat
thgﬂgqrgg%gﬁcaq&r%%ﬁh% %?rpt}/né%gﬁ%g@qﬁgeecosr%pounda is w? tﬁlg raenge of
about 5 mg to about 150 mg for neramexane mesylate or an equimolar amount
for neramexane, another pharmaceutically acceptable salt, a solvate, an

isomer, a conjugate, a prodrug or a derivative thereof.

13. The dosage form as claimed in Claim 12, wherein the therapeutically
effective amount of the active compound is in the range of about 5 mg to about
100 mg for neramexane mesylate or an equimolar amount for neramexane,
another pharmaceutically acceptable salt, a solvate, an isomer, a conjugate, a

prodrug or a derivative thereof.

14. The dosage form as claimed in Claim 13, wherein the therapeutically

effective amount of the active compound is in the range of about 5 mg to about
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or a derivative thereof. 18. The dosage form as
clainmed in any of the preceding clains, wherein the
wa@ewrvestdnpound i s dispersed within a solid nBCT/ER2006/011438
fornmed by the at | east one release-controlling
exci pi ent and, optionally, one or nore further
Sy for epramexane mesylate agenfemunnaler amwiumg fori nerameixane,

a@@?%ﬁ#ﬁ“ﬂﬁ%‘@"%ﬁqe&‘ﬁ%@ 177 SR BE FroRpmsh.e caguoate, a

erUrug%ﬁ@déhOélﬂiveB@ie‘féof"% 20 The dosage form as
claimed in Caim18, further conprising one or nore

excipients sel ected fromdry binding agents,
19.ubr i EBRUeSage oy paskimed in Claime1 dosherein tenthesapeutically

ot S S SRR L R e

4phasiohabramexdres meshiate opan egbnapianbmoudtfdr ndfamexane,
sul fate, sucrose, dextrose, mannitol, sorbitol,

anatherpharmacgntically-aesapiahlaisaltna selvete;ansisomep, a sarjugate, a
in Caim20, wherein the
prﬁﬂ@'@@%ﬁ?%‘s’@eﬁq ké@dfrom magnesi um st earate, stearic

acid, calciumstearate, sodium stearyl fumarate,

167 ner?ihe dbsagammogenh!lmédmgmlabﬂ@ whéreirathg therapeutlcally
e form s cl ai ned

| e col. 23. The, dos [
RV i ot e e Coip o 15 1 188 FURIL el 210 g to About
303!5Hd for AdtarféxarfcomedRxd Q?allw %bﬁfiﬁ&ar Eﬁ"oglhyﬂir‘?{e amexane,
magnesi um st ear at e, ~ and osage form as
artﬂtlaemrmaoeuhcaﬂyl&cepmlmsaltxmeobete ehnnad)mex, a somjugate, a
co, oEsed tabl et. 25. The dosage form

f or m,af.
P"é@“@%’%&&”?’ 'V@ 4, wherein the conpressed tabl et
is adirectly conpressed tablet. 26. The dosage form

17as cl Bheddsade Bra 85 himsben Oldint 1 WI%F@Ir?ﬁr%etﬁeF uBikally
is coated with a taste-nmasking coatin The dosage

effastiNe agrauniiohihe ApiNE GOMPOWd itRelastad fioe Eong, GeZE 0, 7.5

Oﬁd '1@ OI5I ﬁ% -ggﬁﬁgﬁ’?%hgrﬁpb?(?] W22 A3 h, 37% R, 30 mg,
32 5 mg, 35 mg, 37.5 mg, 40 mg, 42.5 mg, 45 mg, 47.5 mg and 50 mg for
neramexane mesylate or an equimolar amount for neramexane, another
pharmaceutically acceptable salt, a solvate, an isomer, a conjugate, a prodrug
or é derivative thereof.

18. The dosage form as claimed in any of the preceding claims, wherein
the active compound is dispersed within a solid matrix formed by the at least

one release-controlling excipient and, optionally, one or more further excipients.

19. The dosage form as claimed in Claim 18, wherein the content of the
release-controlling excipient in the solid matrix ranges from about 10 wt.-% to
about 80 wt.-%.

20. The dosage form as claimed in Claim 18, further comprising one or

more excipients selected from dry binding agents, lubricants, and glidants.
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the rel ease-controlling excipient is selected to
achieve an in vitro active conpound di ssol ution
w@e@iobs1swhi ch is substantially i ndependent of PCTEPIIBH/011438
of the dissolution nmedium 29. The dosage form as
claimed in any of the preceding clains, wherein the
21.el ea$beciosagefoinmgs elaimeddnClaisn 20waherein the tryitinding agent

._pal r. 30, The dosage for s.clainmed in ajm 29,
SRS okt RGN moReMy Ry i yitbsaaly. Akikm
hy@bg¥h @)ﬁb‘s%ﬁaﬁé?calcium sulfate, sucrose, dextrose, mannitol, sorbitol,
dr oxynet ylcelIulpse,hydroxyethylcelquose,
celluinsex ppdapicrecsystallive eellulpgeoxybut yl cel | ul ose,
hydr oxyet hyl net hyl cel | ul ose, hydr oxypr opyl

t hy I t. ! | . boxv.net hyl
25 ! (OB dtad8 for 35 SRR G aR 2ff, “RGreui P BRHERN Y
sdlected fromh Imagrgsium atedrate, stiiric 48 caléinhet8agits) sodium

pectin, carboxynethyl anylopectin, chitagsan,
stgary firparate amirjesa hidwggnated vegatablergil and polyethylene
gl &ﬁol ymer, polyvinyl alcohol, polyvinylpyrrolidone,

go yvi nyl pyrrol i done vinyl acetate copol ynmer, and

m xtures thereof. 3 1. The dosage formas clained in
231 ai mTB8 doshge domm bbelaimiedrin Slaim 20) whediny thes glidant is

on-i,Qni ¢ cel l.ul ase ether. 32. The dosage form.as

SPQRHRT FOBLAL SO UigkElee F(areh GAIEIE O THRPRERND Stearate,
amPtaiger is hydroxypropyl methylcellulose. 33. The

dosage formas clainmed in Caim29, wherein the weight

rati o of the active conpound to the water-swell abl e
290! ynmEheidosage foven aawipimieddmCGiaiout 8,1@hereln the sdlisumatrix is in
th\%ﬁ' 34, The dosa%(?tfbjrm as clainmed in daim 33,

QPBPﬁaﬁ?é“%&S@ 08t 5 of the active conpound to the
wat er-swel | abl e polyner is in the range from about 4 :
25. to TheWosage fdrm 35 claimedde Tagitn Rar wheeis titl édflpidssed

Claim 34, wherein the weight ratio of the active
tabletiroasirectly campressed tablet! abl e pol yner is in the

range fromabout 2 : 1 to about 1 : 2. 36. The dosage
24.0rM ffe o@bgg%r‘nﬁ‘ aé%}’aiﬁfedgnﬁlléﬁh"?ﬁﬁ,%ﬂgrg% ﬁ'leméomPressed

wherein the active conmpound i's dispersedin a matrix
tablet isheodted witif a tastenpasidisg doatiry. et |

27. The dosage form as claimed in Claim 26, wherein the coating is
polymeric.
28. The dosage form as claimed in any of the preceding claims, wherein

the release-controlling excipient is selected to achieve an in vitro active
compound dissolution profile which is substantially independent of the pH of the

dissolution medium.

29. The dosage form as claimed in any of the preceding claims, wherein

the release-controlling excipient is a water-swellable polymer.

30. The dosage form as claimed in Claim 29, wherein the water-swellable
polymer is selected from methylcellulose, hydroxymethylcellulose,
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and wherein the rel ease-controlling excipient is

sel ected to achieve an in vitro active conpound
wole@30628135 on profile which is substantially i nPEpEP2O6I011438

of the hardness of the conpressed tablet, wherein the

hardness is within the range from about 40 N to about
hglroxyethylcelitose. hydrpeipreryiCellyless; dydsuabutyiesiwose,

PSRt i o

carbdryraetintoziiuiose| barb@&ym@tmb lethydcdlutoses Glg\n@étéscarrageen
i soners, conjugates, prodrugs and derivatives thereof;

g%ﬁﬁatomanr@@straeﬁ@amtel éﬁgreaééﬁ'?r gyan giymexantpar gum, pectin,

4Bl By SRR, FAisal BT T Alinel b aiiaf
methaceylateatopoiyroér, Wnﬁa&cﬂol | pdyvinydpyrralidomedai | y
dm nj str@&?on in steady state. 38. Use of an active

MWﬁ)S'QMHO n&yiey ‘?qeéﬂ'ﬁerf“&p&'ﬁﬁﬁ%é‘"gﬁ'ﬂ'%% thereatical |y

acceptabl e salts, solvates, isomers, conjugates,

3’p;odrtmé o%@ags%ﬂnvagl léeﬁﬁeﬁrlﬁ Sim é@rwﬁsf%.mm gweuabue

an oral nbdified rel ease sage formas clalme
pelyyenis @inantenit cetiuld8efathert he treat ment of mild,
noderate, or severe Al zheinmer's denentia, neuropat hi c

o) 3 T8 BOERLS 0 L0 B i 3R Al St
pasém@rmdrafambpylemdtwemaro%e bi nge eating disorders,

esity, autism attention deficit syndrome, attention
deficit hyperactivity disorder, bipolar disorder,

33.i nni 1 he dospge fore ag claimediia Glaim 29, wagreintheaweigbt ratip of

ORGSR RS RIERA BE o o

1¢r tbdkn agsutmdmerl vatives thereof for the manufacture
of an oral nodified rel ease dosage form suitable for

nce adm i stration, once-daily _

dm n?@\er‘iﬁ Erﬁlaé\/%lgméec} !“Lfglr@iﬂi 3®W eﬁ?!@)@“%f”e'ght ratio of
thB®chVE |

B 0 S WA AT Gyt ¥l Brerahle 2 about
4 dddagbotibi mdi s for the treatment of mild, noderate, or

severe Al zheiner's denenti a, neuropat hi ¢ pain,

i abe amyat rophi ¢ | at
3% or obf SOSHAE FRT'aE SRy F DI 58 Wiereh e weignt ratio of
the active compound to the water-swellable polymer is in the range from about
2:1to about 1: 2.

36. The dosage form as claimed in any of the preceding claims, wherein
the active compound is dispersed in a matrix in the form of a compressed tablet,
and wherein the release-controlling excipient is selected to achieve an in vitro
active compound dissolution profile which is substantially independent of the
hardness of the compressed tablet, wherein the hardness is within the range
from about 40 N to about 80 N.

37. An oral modified release dosage form comprising: a therapeutically
effective amount of an active compound selected from neramexane and
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bowel syndrone, appetite disorders, obesity, binge

eating disorders, autism attention deficit syndrone,
wa@raoe6iseh deficit hyperactivity disorder, bi ppCHEP2006/011438

di sorder, tinnitus, mycosis, or psoriasis. 4 1. Use of

a therapeutical l ZB effective anmount of an active

phasmasenticalyl anseptplie saits aolvaiasiisomats, shajugates. predugy and

agRBEREEeTadf abiay 14l BrCTmice B8RO o R Rt R ngrain the
reffasarcant@ilingPsidipient is&lehiied tdpsatievé arfliciubtionih@et of
once-daily adm nistration, wherein the therapeutically

neramexane dlagtpa senegntiationefiabout Ochpoless upeniancetdaily
f to about 50 ng for neranexane
acf@@%?g%gn?ﬁ%ﬁ%ao&qé@te

urimol ar anount for neranexane,
anot her pharmaceutically acceptable salt, a sol vate,

3&n i suseiof anadtivejcogpiotindasaiscidd frionvhenietdnesand e
thereof for the treatnment of a condition associ ated
PhartacestiFall acsepiape sthsolvates, ASeref §oBIUdRtesa Prodyugs and
cdvaDeh PRLEBE o B mar R g AR A8l fom
asitlaimedrier asy dEClaisd, tocBBiforehe teatrhent gfanild, mModdrate, or

neur t hi c ,pain, otrophi,c lateral, sclerosis, . )
sa¥ere Apneser s ggientia; meurcpatBicAiel dishells BRWOPAlILPaine
B e e o e S e R
appgbite disbrdersybidge @atiog distirdeisaobedsityo mditism, attenfierudeficit

svRiEeTRe seusich Fe Ty berartivlY shiotder. Bingjer Padides ingitys,
mg&ﬁ@@aor%s‘?ﬁ%&? formas claimed in any of Claims 1 to
7. 43. The method as claimed in Caim42 or the use

as claimed in Caim38 or Caim40, wherein the dosage
39.or m Use obantastive comnpesind ssecied frormbeearaexanecandever e

PHReFAE UGy, TP spf REPAEE TaenBitigoRusifen Prapruos and
dérivatives tHdréofop themahufactwrecftarosrah Arfoeificdf RIcadet dosage form
cogni tive inmpairment conprising the step o

f
suiiablentos oaeeiglly @dntaistratiemgvhereimihenriise-daily-adminigration

acfifia RuRBaagR nAsB AR dnakdRe pldn o fkerifetolRr bhotifo.«
ordessIrestoady stat€l aim 4 1, wherein the condition
associated with cognitive inpairnent is selected from

40. The use of Claim 39, wherein the dosage form is for the treatment of
mild, moderate, or severe Alzheimer's dementia, neuropathic pain, diabetic
neuropathic pain, amyotrophic lateral sclerosis, multiple sclerosis, irritable
bowel syndrome, appetite disorders, obesity, binge eating disorders, autism,
attention deficit syndrome, attention deficit hyperactivity disorder, bipolar

disorder, tinnitus, mycosis, or psoriasis.

41. Use of a therapeutically effective amount of an active compound
selected from neramexane and pharmaceutically acceptable salts, solvates,
isomers, conjugates, prodrugs and derivatives thereof for the manufacture of an

oral modified release dosage form suitable for once-daily administration,
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denmenti a; neurodegenerative denentia; mld, noderate
and severe Al zheiner's denentia; Parkinson's denenti a;
web@Fossment i a; schi zophrenia; attention defi cPCT/EP2006/011438
syndrone; attention deficit hyperactivity disorder;
Kor sakof f syndrone; cerebrovascul ar denenti a;
whergin theetheoaps utidalty effectiveaamiosnt ofdbetdctive gsaipound is in the

d tian; s b di . mld iti .
R S e SRSl PR et B hY B ot
amBuht fr HePahBk&vd, EnoterdsRhiaRBOtiCallyHcREBtabie 58K 2P ESivate,
an isomers, a conjugate, a prodrug or a derivative thereof for the treatment of a

condition associated with cognitive impairment.

42. A method of treating a living animal body, including a human, afflicted
with a condition selected from mild, moderate, or severe Alzheimer's dementia,
and neuropathic pain, diabetic neuropathic pain, amyotrophic lateral sclerosis,
multiple sclerosis, irritable bowel syndrome, appetite disorders, obesity, binge
eating disorders, autism, attention deficit syndrome, attention deficit
hyperactivity disorder, bipolar disorder, tinnitus, mycosis, or psoriasis,
comprising the step of administering to the living animal body, includ'ing a

human, a dosage form as claimed in any of Claims 1 to 37.

43. The method as claimed in Claim 42 or the use as claimed in Claim 38
or Claim 40, wherein the dosage form is for the treatment of mild, moderate, or
severe Alzheimer's dementia, or neuropathic pain.

44, A method of treating a living animal body, including a human, afflicted
with a condition associated with cognitive impairment comprising the step of
administering to the living animal body, including a human, a dosage form as
claimed in any of Claims 14 to 17.

45. The method as claimed in Claim 44 or the use as claimed in Claim 41,
wherein the condition associated with cognitive impairment is selected from
dementia; neurodegenerative dementia; mild, moderate and severe Alzheimer's
dementia; Parkinson’'s dementia; AIDS dementia; schizophrenia; attention
deficit syndrome; attention deficit hyperactivity disorder; Korsakoff syndrome;
cerebrovascular dementia; frontotemporal dementia; autism; corticobasal
degeneration; Lewis body disease; mild cognitive impairment; deméntia due to

inflammation or infection; multiple sclerosis; or amyotrophic lateral sclerosis.
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