10

15

20

25

30

Oal matrix fornmulations conprising |icarbazepine The
present invention relates to pharnaceutica
W@ 0w50%3204 ons conpri sing 10,1 1-di hydro-10- PCT/EP2005/002988

hydr oxy- 5H di benz[ b, f] azepi ne- 5- car boxar ni de (al so
referred to herein as "IicaTBazepine") as drug
substance. The term|icarbazepine as used herein
refers to the racemic mxture of (S)-10,11-di hydro-10-

Oral hwdrxewn@éhcms&@ iBink liggre ¢- car boxani de and

ydr o- 10- hydr oxy- 5Hdi benz|

b, f]azeplne 5-carboxam de. In the present invention
Ilcarbaze

The ;?[reaf—;rlw'alrea clrbrq'lﬁ;ﬁ éé}waélm?%lg%%)composmons comprising 10,11-dihydro-10-

hydrd)cyfdkaalﬁﬁmﬂb flazapndBcariostemied alsRyeféfed to herein as “licarbazepine”) as
-di h 0- 10- hydr oxy- 5H di benz[ b, f] azepi ne-
druggu '{fﬁxam de conprising one of the two enantiomers in
excess, or one of the essentially pure or pure

enantioners of |icarbazepi ne can be e
The te{p 4 RRzePilePsiseddlareln § sﬁqteﬁh%@fc@w%vﬁ g?safwmg -gligydro-10-
hydr@@ ﬂ-h&beﬁﬂﬁﬂﬁt@tﬁﬁe chatrmamraé%w (RIM10, 14 idid)dRad 84y B xy-5H-

(al known MHD) is novmfromthellterature
dubengéféa’zep@e %Q@fﬁﬁ*@‘,"dgchuet z H et al., Xenobiotica

(&B), 16(8), 769-778 (1986)] and can be prepared

synthetically, for exanple startlnﬂfrom

b

In th%&r@aeraiarz\@@ih%iicaab@@pmen@lﬁweé@h(ﬁéﬁ Yndinydret1Rduelroxy-5H-
e g g (TR0 PE iy 02 P G0 SRR Tazepine-
5-carpgxanigde compriging oeel af be twa enantipeess tIrexcesy, or e ahthe essentially
[

pure %)E?%rggaﬁgmrﬁ?rg?ngc?ﬁbac%g eg’fagg)teeér?{ta;go etdsase(ﬂﬁ. Btshﬁ’é@ﬁ(% and are all
togethiersisreinatteri rafemed 00 A9 75 2ompoundsaif tie ingentiosr . y by sal t

formati on with an enanti onmer-pure chiral acid, or by

means of chromat ography, for exanple by HPLC, using
Licarpdwepinet(elge &powo as MidD) iawed knpwi fromi thaliteratgeeridee, forexample,
schuBI8 s BB ke RidBg (GBY MBld)Fee, (18U aFE TSN bE R
syntheticallysfer dmple Isedttingnfro exéschagsipa®, atéarding &z eivestioral methods,

able for the treatnent of

€9 8%98?2‘33;’% 3¢'szlta(lgjéﬂt‘:ances epi |l epsy, trigem nal

neural gi a and cer ebr al spastl city. It was dem)nstrat ed

mhe i enbilni<FS RERefcPep o <3 BEPSEIRR g Bp radefnare by

procezjardsappewn abeeich. For instance, the racemate may be separated into its

enantiomers through the formation of diastereomers, e. g. as disclosed in W0-02/092572,
or, alternatively, by salt formation with an enantiomer-pure chiral acid, or by means of
chromatography, for example by HPLC, using chromatographic substrates with chiral
ligands. In one embodiment of the invention, the pure enantiomers of licarbazepine are

prepared by an enantioselective process described in the Examples.

Licarbazepine is indicated to be suitable for the treatment of psychosomatic disturbances,
epilepsy, trigeminal neuralgia and cerebral spasticity. It was demonstrated that the racemate
of licarbazepine and both of its pure enantiomers are of equal efficacy against epilepsy. The
mechanisms by which the compounds of the invention exert their anticonvulsant effects are

not completely understood, but their activity may be partly due to effects on ion flow across
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mechani snms by whi ch the conpounds of the invention

exert their anticonvul sant effects are not conpletely
war@sis2epd, but their activity may be partly PUBEPV05/002988

effects on ion fl ow acrossneuronal nenbranes. However,

phar macoki netics, absorption sites and nechani sns of

action of the conpounds of the invention are not

understood in detail. Ucarbaze |ne | ht | ubl e
neurcAl RAPBTANGS, BoN e Pramaags ety AheatnioR Sie andmedhatiis of
actiorPHORE chpoandaadt ¢t mé\htnoﬁw@rr@rubﬁﬁnd@rstafd ihideggilbazepi ne

can be prepared as described, e. g., in EP-1 033 988.

Despite the nmerits of the known parenteral dosage

Llcargég%ghetﬁ@fgﬁtw §6lﬁbl€$n Halel €512 iy @patadB° CR in giew of this Physncal
tagedus’ oral dosage form of the cog%oun S 0

properiyya na:e@tﬁralcﬁﬁem&@tlw ligarbBreniRe ¢anhe prey eaa‘»rde&eﬂb?gi &ng- in
EP-1 t%g@'gsﬂ %é’éﬁﬁeftﬁﬁ Hibht% SiiGe kAwaT pbhteral Bbsdefeqfin, Byl renfins a

onpounds of the invention on repeated
need mastablﬁhraatadyﬁntagmqqprﬁ‘agosgge erageiithe eemppyndsgf dre invention. One

of the) rfoBl%Fré th occt a?éﬁﬁ% bﬁ%rﬁﬁl%&é orA W RBHRERAHSH of blood levels of

rmace u ntro ease conposi ti ons,
the cmmmmaaroé thﬁap‘e&nﬂen@h rersaied a@rmnmt@ﬂ@r, adichpay he @sgodiated with
s:de%ﬂe :[:h are particularly well tolerated and have a good
Ioavailability in a wide variety of patient
popul ati ons, have now surprisingly been found. Hence,

After lsglg‘e?%g%egﬁetgﬁ@ad(/m 8&0%%%% *Qé(;e%ﬂé%ll%%l cSht%lf%ﬁ r&lgase composmons

ora contro se conp oSl t
whicteateptapdble of being ddiministermdanhice racieya:ndaghncztmrpmaﬁlou@ﬂawe" tolerated

and rltaﬁgspteqoﬁgﬁoearva a&‘ﬁy ﬁr%\ﬁ%gq%ng& E?tlén? 8;5lhé s havefnot\/\hsurprlsmgly

beenifotwgnt i on"), in particular showi ng a I ow fI uct uation

index for a better tolerability and a conti nuous

synptom control with an adequate Cnin (M ni num Pl asna
HencElinGmataspbetpige pr@éelmelrﬂentldnuetalmrtnmherrimutl@l bhed controlled release

advant a
comies ot AR i B AT el B RS Semend s o B fhe
comﬁbﬁﬁhs gﬁﬁ@@ﬂ/eﬁwm@\eﬁﬁ néﬂm réferredta ap” oraiydosmﬂfaﬂambf the invention”),

consi der abl e adya er, ot r.al sa forns in
i peSile Sp s S bR 8 15 Bl Bl AR LORRoLS
symp@@fh icBRtFS Wil dnseRieqbstel QMG (Wﬁmumamh I(R)ﬂb@trallonpilaltamam

t herapy. The &gtlent hav 2& tlh ral ds&

furthargioRs heNng e SNABASF Ghe Di9 eg PRV R A B e mar
(Maxﬁh.,ﬁﬁ]blasﬂﬁa anﬂgﬂ‘&i)ﬂaﬂ@ans once every 20 to 28 hours,

In particular once
The oral dosage forms of the invention may represent a considerable advantage over other
oral dosage forms in that they are more convenient and/or safer for patients to use and
increase the patients’ compliance to therapy. The patients have to take the oral dosage

forms of the invention only once a day.

The term “once a day” as used herein means once every 20 to 28 hours, in particular once

every 24 hours.
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every 24 hours.Preferred oral dosage fornms of the
i nvention conprise the conpounds of the invention,
wessoda2bdy |icarbazepine, and a |ipophilic orPCI/EP2005/002988
hydrophilic, preferably hydraphilic, swellable
substance. In such oral dosage forns, the conmpounds of
t he invention especially | i car bazepi ne, can be
re in a t of from55 to 80% preferably
Prefery "6" dessop %m Be Inventign commise thst camrannds géghetipvention,
espebtRilig éarbhzdpite, bAd alnrﬁmlrﬁ/umahmg 'ﬁe@%ﬁiﬁpw&iﬁl@ thBilable
i nvention, especially |icarbazepine, are pre Ci
subsi3nffoyed in fine form i. e. having a median parti cI e
size (x50) of from about 20 to about 50 mm preferably
from about 30 to about 50 nm nore preferably from
In sugh Gral desagefogps.ihe g8mppynds of he ipventiopuespeoialiyriicarbazepine, can be
bet
pres@ﬂfhh bﬁ%ﬁ%uﬁﬂ@fgﬁcﬂﬁ‘QG% Sé’gmlféfaHZﬁgnié}éfoa}H/e sinan ameunt of

formul ati ons may be use rence i< m
abo‘@ﬁ?é’nQV\W@'Qh’fPéﬁhatt@ﬁbcqu)%lﬁlpﬂabl e swel | abl e substances,
in particular to Fiedl er's "Lexi kon der Hilfsstoffe"

4th edition, ECV Aul endorf (1996), hereinafter
The ?Q!\“EQWQ of thediventigpiespasialiy l@arbaaapibe,cﬂfe ofeferably employed in fine

o S8Rl SR 3015 51 5 480 M gy S rray

from |abomr3§bﬂo&1bedt S| moke/pné&a‘r@tﬁl?ﬂ@m aHoﬂt & ﬁiﬁe@ds R, §f of about
the invention, the oral dosage form conprises at I’ east
40 ugne hydrophi lic swel |l abl e substance sel ected fromthe
group of conpounds, consisting of natural, or
rtially or totally synthetic, Iydrophlllc guns,
Swe'@‘glq %Hba?é%se?@m@pnkv dsed idablebiornwatiensanasbe used, andesference is

madepfoetﬁé %ﬁfé’n%v@ Qféi;étﬁrte' dMsurbbiB %Wérlé’dle s@st&&reg' it la}’tlcﬁrar to Fiedler's

synt etic, anionic or, 1 oni C,

'Lewmwm%lfﬁt%fqulﬂfﬁ editighi EC¥ dxu@@ﬂpm (15398), mnaftmefeaad to as “LdH",
and tB*RASdbOR ¥ Pﬁé‘ﬁnaﬁ:‘é%&eﬁﬁ?ﬁ@gnt@o rw&d‘é‘% \ﬂ/eﬁ&n %Fos&li 3?066)

acaci a, gum tragacant ust’ bea
herelwieayafeg gfhto ag) a‘?OPFpeWhlPh armlacmrag@éed h@eindiyl refe:nence
i nsol ubl e al gi nates, methyl cellul ose, hydroxypropyl
met hyl cel | ul ose, hydroxypropyl cellul ose,
In ong ebediRant ¢f thednventiors dhe Q@Udmgedva&gﬂmsre}slat least one hydrophlllc

I
oveIS5 b 3 SRR PSR IELTS Hlna o g prty
or totﬁliy[ syylthegtng hygrapséic dugsy cellyfmse pgtivatiobs ahd) poteindqueous substances,

prefe@bﬂf%@[l%w né‘lﬁlrah%k Hgﬁgllcy}{#rqgﬁ%g)é et fcagrlu ni rorefp(?éfreradbly,

dr ox
nonionic, hydrophilic gums, mOdlerd cellulose substances and protein aqueous substances,

for example consisting of acacia, gum tragacanth, locust bean gum, guar gum, karaya gum,
agar, peptin, carrageen, soluble or insoluble alginates, methyl cellulose, hydroxypropyl
methyl cellulose, hydroxypropyl cellulose, hydroxyethyl cellulose, sodium carboxymethyl
cellulose, carboxypolymethylene and gelatin, preferably consisting of cellulose substances,
such as methyl cellulose, hydroxypropy! cellulose and hydroxypropyl methyl cellulose.
Especially preferred is hydroxypropyl methyl cellulose.

The swellable substances employed according to the invention with diverse viscosities may

be prepared as disclosed in HOPE.
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The swel | abl e substances enpl oyed according to the
invention with diverse viscosities may be prepared as

waleasiezed i n HOPE. The swel | abl e subst ance canP@EEP2005/002988
present in an anmount of from-about 5 to about 45%
preferably fromabout 5 to about 35% nore preferably
from about 10 to about 15% e. g. in an amount of

about 13% by weight of the tot aI | . o
The e sibatangbspmiebresast I P of SRR B afif 5%,
prefer%HRﬁfF&‘i‘ Qﬁ‘out%StB %b@t' 35%,' m@r@rd@ammlmom mbyuldt) foraboubtEssf e. g. in
| F &rom about 1 : 4 to
an aWUﬁf@Wt T3A’nBY\é’e$SF‘E?fé %\Eﬂ@ F'EE’I%? B%ut 1 : 5 to about
1 : 6. The swell abl e substance can be a m xture of 2
or nore than 2 swel | abl e subst ances. In a fu

The weeigts satio affiee peliabla subsipege fulhedaigsihstanse. 8ocidlly licarbazepine,
may mrﬂ'ﬁ%ﬁtf Cato Mtk 1690t }Br@fe'rz%iy freneARet ¢OARE8bbtaANs?, more
nmprising licarb azegl ne, characterized in that in use

prefenabb'rfrcmbemutﬂa Hio ablogtil 160% preferably from about 80

to about 90% of said |licarbazepine are rel eased

within fromabout 8 to about 12 hours, indicated in
The swiefialie substanogi candeca BGIratal dior mese $hane2 sweiaple wbsianees-

phosphat e buffer preferably having a pH of about 6 8

for a 500 ng dosage form e. % ef fected using t
In afammraapm the preseat inventioadelptep @phamacggmaépraécgmtrq"?ii fRjease

i.naf
compp R ceniel Tep Bz Bc chfacegl el 8 38 ronfifddt 0 to about
90%, Ipmfemblydrd'n) about 86ric abobidii%menisaidflicathezépive ate refeasedwithin from
f or r. t. t 0

abouk%gﬁz ???ﬁgurlsa@]fjgg@ olfg gl%i‘bggrd n‘?%r% dl{sﬁgﬁaﬁ%ﬁat 37°C in aqueous
phosﬁidﬂ@baﬁmmrefeam@chawlmgla bH@sﬁabtmt@FB f%,a 50 e desagerferm, e. g.

effec g{SOpBbcla ééﬁmﬁ%%&a&@glﬁ#gﬁ% &f t%EE%P afé %rﬁf@%téﬁ of 50 rpm
(herefriaftbeteferetictowsi“mhtitre Marbnzaebxnbhhssbyzmomiqspcmpwommf the invention”).
cellul ose to the drug substance, especially
| i carbazepine, in such an oral dosage form may be
in on@ reﬁ‘fb@ﬂmrtf of thenmainton, tle oraBdosagaliom cdmprisk8,a tablet core and a
coati, e PRIt Jorer QARG e cbuasubSiale opquiaygioa i fing, ot least one

hydro‘iihﬂﬁ's%uatﬂé)éelluﬁfsbm ;brbflaaaﬂﬂy hf&bb}kypifquw meﬁiyﬁscellmmsebemd
inac manner

optoraly: st Tk, veGRBFEP O 18 MARPUP GRSy RS TABEGT the Blug

subst %%@ &Ee@al%ﬁ'ﬁ%ﬁé‘plﬁé ith BecH arverat ddUEage(f@mv gialy @Btﬂrgfeaabw from

UM T o SR F TR
abouPil 98V¥@Lbahil-igy, food effect, safety, tolerability,
Cmax, Cmn

Clinical studies, for instance biocavailability trials, may be effected in a conventional manner.
For example, they may be effected over 7 or more days using a 500 mg dose of a compound
of the invention. Conveniently at least 6, e. g 10, subjects are enrolled. In such studies
modified release characteristics, bioavailability, food effect, safety, tolerability, Crmax, Crin
and/or AUC of the oral dosage forms of the invention can be determined.

The bioavailability of a drug substance depends on its physicochemical properties, such as

solubility, and pharmacokinetic properties, e. g. site, rate and extent of absorption. Further, it
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and/ or AUC of the oral dosage fornms of the invention
can be determ ned. The bioavailability of a drug
wa@adwsogee depends on its physicochem cal propPCT/ERRN5/002988
such as solubility, and pharmpacokinetic properties, e.
g. site, rate and extent of absorption. Further, itis
known, that food |nduces changes in the phyS|oIogy of
These changes c

t he ?]( r est | tract.
s kUG, T e afuEs Shagetd Sprnlclpsyef e aampoitasghal (G1) tract
Thesd ¢rranba§ canrealit mtér&ahfah@melaw.n%ﬂ%?nwne 'itmﬁ@ét%n‘?%ue flow and

al so alter met abol i smand physi cal

| unme
changga i @  F9q ¢ane? q%%?”%'%fﬂe%?' W@%@Qm&smlw drshewically interact

with §ldfr@g bisgiehce! RS ﬁft%ﬁﬁtmshbafhefé?&@ Fh%f‘fo%b%%n %ﬁsfoeé?gecf 18
oavallablllt of subst ance.
bloaﬁﬂﬁé@iy of adryg é%P%ﬁ%ﬂC@r hh %%ams“foqdﬁf%t 86 L@B@aemm aleans, tiat the

bloa@:fllfaﬁlh@rdiga Al ShFS SR el iR a%uﬁ * ﬁ%e fe?l ét%}@ d fgeqs fbAltfe bioavailability

fers fromthe bioavail
of thig gsug swestance i agyhjestin thchfasnaéi ?rfatQt Eloe effeateof fvné are complicated

and giifgcgﬁgf? P%ﬁ ﬁfFjr/ﬁl éﬁ‘ggﬁﬁgﬁbl‘ %?atng:ﬁ &H?uqhg hglfu'n%w thetn?eal & g;its
nutrienieconeat, fluld valume,tealasigicontent araxbtenmeratunfel ulfollowsl tlmiathe presence

t ha
o 58408 B PR ZLA8 G B 8 il B
exhagsiistteslng. can only be deternined after exhaustive
testing. It is undesirable, if the bioavailability of

a drug substance differs dependi ng upon whet her a
It is ywlesieahle,iikthe icavaitdiliby off adiugdubstahee dlffhﬂssiepéhdilngmpon whether a

Qutt | ent
e PR 36 hOGABSILE bt Gl D BEBE Fbouality b oL, Yo wi
havelto tine isumedicationgelativectoghe taking dfateals. was di scover ed
that an oral dosage form of |icarbazepi ne may be
adm nistered to a patient without regard to the

It is spopritirg, therefrd, tieat niavasaﬂatcovmedehat\ﬁdmairble]’osta@@fd?ﬁht dfeibarbbSepine

or, .fasted st Acc th resent
may bt oy iciaréap BureBentiilont reaREf todhe ooy Gl tRspalfen, . e. whether
the pdtisadeinfafethop fastétbstatevent i on havi ng no food effect
when admi nistered to a patient. In a further aspect,
the present invention relates to a package conpri sing

Accoaﬂlng]y dhe gresagienfention @latbbﬁh & et hgjéc@&?an @rtal 8esage form of the
instructions

ten st tio Use, .sai
invenfoh b i ot S fark WBRnpomsigeioppala: be t aken

equally by patients who have eaten or who are in a
sted condition. Mre particularly, the present

Ina fPH ASPEH el pesant tfwegwndﬁateﬁjfem AgR ARDprisingban oral dosage

form bhentivedfion and, e. g. written, instructions for use, said instructions providing that
the oral dosage form may be taken equally by patients who have eaten or who are in a

fasted condition.

More particularly, the present invention relates to an oral dosage form of the invention
packaged in combination with, e. g. written, instructions, which instructions provide that the

oral dosage form may be taken equally with or without food.

The presence or absence of a food effect may be quantified by making AUC measurements

and/or Crax measurements according to methods well known in the art. Typically, such
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packaged in conbination with, e. g. witten,

i nstructions, which instructions provide that the oral
waoelowage22por m nay be taken equally with or w t hBUI/EPHO£002988

The presence or absence of g food effect may be

quantified by maki ng AUC neasurenents and/ or Crax

nmeasurenents according to nmethods well known in the

art ically, surements are made by takin
meas?reﬁi?@t%gél 'B@‘?%%Y Pa#\“& %’;?I?Jp@ga‘éWHJ $ARIes AR plREing divg aerum
conce@nﬁﬁﬁ&ﬂéﬂ thé idawy Qfbstdmee 8. 4P lisatbsicpiee agfinstdime. The values obtained
| i car bazepi ne, nst time, The val ues obt ai ned

represeRb agwEer gf Yﬂ!'ﬁ%ﬁet?l‘%ﬂ from| sybiects-AGEPSsa BatieatiBpRitation and are,

’thc—:-ref@ﬁar @gSre8sdifhd AREN IOQIBH& 8ldraRe antte PatentipdBlialion. ‘By comparing the
ressed as nean val ues over the entire patient

meanyg aad/pbﬁmaxsylueérﬁf@rqaﬁ'gith@lmﬁewhetherdhaﬁwgﬁut@ﬁﬁme e.g.

hcarbé(i@pﬁ%sexmﬂi?s £ ddd8feef M ne whet her the drug subst ance,
. |1 carbazepine, exhibits a food effect. “fed"

subject conveniently may be consi dered as a subject

ot el RN Y o 85k 30, Nk 90 R ot 1
hoursdeipye bavsg aeeaiveda stgndard (E%@E@gﬂ!w hlglmyattrmh The drug substance,
e.g. l?ﬁéﬂaﬁ%@b%rrﬁ% gf.ehvti\)ﬁe}’%ﬁﬁlgt%mf Wity wae L@Iﬁorﬁ)? Qﬁégfégpy%tgﬁyof the

m nutes thereot.
meal, o gf within Siroinlitésiteerealk E’mfer@blqudeodi slould be takeg.for atperiod of, e. g.,

4 houﬂ‘.oéﬁé B‘E) §tréff%ﬂ10[?'tﬁqt c?rﬂé sﬂﬁstg (ﬁ F ircgl%a?_é’rgﬁé ae{l‘ﬁSuq!‘?small

azepli ne antrties’'o
quantrmay obwatme maytheembraﬂtteeiraftee, e.g.,2 Iﬂ)uns)aﬁar agiimimistration of the drug

rati t he drug substance e. g.
SUbSt% a?b |:g§¥b@%@pn§é 'fast ed” subJ ect conveni ently may

receive the drug substance, e. g. licarbazepine, wth

S B PSpREE B SRR, v
wateralftbhaUgda‘sta@aidursqofafawrtgL ébereéftevahe foada'ya)bbe takken foredf period of, e.
o 4 Sy et 0L Al e WAl el b e ot R, etiours arer
admimigetionos @ drugbubsaiénoeeal d. liesrbaeémma.ed to herein may

conprise any neal, that would be expected to provide
maxi mum perturbation due to the presence of food in

A “stahbgrd@DA l‘aibbmsgah@hhégheéraés fmaired tpp‘ieﬁ:@h |n’}ayi’®)fnpnse any meal,

that wRg e SeREAa PR T XUy R sbaishdub 3 Ing hrasengeatfood in the

Gl traét. Shid Higs f mdargPlally’mal b@mﬁn@‘ 50% &% its valbhc Maltié By fat. A
ounces of fried ot at oegrl and ounc

represgnigilye erameres By %12 e9g8 ffiegn pngrb?§§W§§|ogE]§¢qq ¢ Sg?eSaOf toast
with bilft&td 49uREE SBICHIe @ PEtalBRy JAESB @tites of milk.

To study the effect of food on the bioavailability of a drug substance one may use any
conventional study design known in the art, for example a randomised, balanced single-
dose, two-treatments, two-periods, two-sequences, crossover design. The analysis may be
carried out using software from the SAS institute, Cary, North Carolina, e. g. SAS PROC
GLM.

A suitable study design to determine the bioavailability, including the food effect, of an oral

dosage form of the invention would be a randomized, open-label, single oral dose, crossover
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conventional study design known in the art, for
exanpl e a random sed, bal anced si ngl edose,

Wo Mps9Rat ment s, two-periods, two-sequences, CPOFEP2085/002988
desi gn. The anal ysis may be7carried out using software
fromthe SAS institute, Gary, North Carolina, e. g.

SAS PROC GLM A suitable study design to determ ne the

s BN b 8 5 i S o

compﬁﬁﬁ@ ak;@hﬁébun@ bﬂlﬂbﬁnv@hﬁén witis lthe btcrmﬁahll;iy ts; a éylutlmheftae Bame
can conp

comppiichal e imeniany ertonly BB B b rabils 4 Fog R Htikts, and

evalubt@\tﬁélfdo@réfféfctt i rkbmu;bma@\eabjeatsl Belirigyin@f fed o8 tdstéd stateof
he same conpound of the invention, optionally also

| ncl udi ng oxcar bazepi ne fil m coat ed tablets, and
Ina sﬁ)ﬂ?l \Hﬁér@mtth@ df’L@;Oéilb%fafn@éis fot u’fb%ﬂdehh’calmﬁéz@pﬁﬂébi@(ﬁx&arbazeplne film

being in a fed or fasted state. In a stu
coaten Reblgh (600 S19d SN eoraLdosngs ot AP B veT A BIonE, 8- 500 mg
of |IC§FB%€9?§‘I%%H %%nﬂﬁsﬂ‘e\'édrﬂo@%bﬁﬁltﬁ 240 &1l of t@Qdef&)toQW@'sM}@cts The

osage or m of he”i nventi on conp

icarbgzepinecipical $QM¢% foreyibAa ma) foberestiag Predannan 1 Bsekisiized in the
tap w%fe? En%ag tH dreh a‘dl Hr %‘.:‘@zft%h E)Qnﬁd‘tﬁestr‘égirﬁ&{tg)erﬂ&ethat require fasted

Zzepline C servi ce for m del | vered
conditiensp thedwimglé dese of the stsly @higsi is agminitened atftﬁpamwmgm fast of at

least t18 hbm'g B{JM’%{ t?lgq?e%irﬁéﬁt%teheﬁh thittH neg[]ﬁe ?é?)ecc;nﬁﬁ@hgf‘é'gch subject is

quire fasted conditions,
requaSt&deto eht & b@ngambED@ reaggnised highifat yeafast vathmo mmutes prior to the

f
drug %’@g[@?@% gg)ftlgrggltfagtﬁs %8@35 fi(?’ etB §ru8gglﬁiuﬂgtrrétl?)‘ﬁ duan the
treatrserit Jpe;mds tgat equies fasted @ndarpna a@ﬂamiauhiemhavestmmtle@to fast
at, .bre
ot B8 3 oA A LB 0} BB it
of adebrse e‘aamsf , phgsical teixamirchtions, dplaod eresser ahpulperdte deastrements,
requi.r aste ' -
e AT P B Wi AR RB B, SRR oo
and_tolerablllty nmoni tori ng includes conti nuous
ourn % 8N S L e o B0 B B R o e
invenfi®® Qﬁdhrmwediwhd‘ tmm%] aed duaingriaé segontigetied (He subjbcts will be given
e sShe Bt i Bk S TR TR R S e B 34 o o
10 hd@lfs?l%n ?ﬁ%ﬁmb@éﬂgt&ﬁe lflhf ﬁbm@ﬁt ) gdimpmdﬁt offtﬁstrﬁdrt\)tlon (period 1).
condj tjions, an [ t
cologpeesbSaT e ERaFeait Eer e RS sa B B v an
used TorsSANA £GdBqUatk tinfeaffenaiss eng. ans, £, Q1 354,18, Bl MMDA4 105, 18, 20,
hours on the evenqwgﬁgrl or to the first dosi ng of a

22, 24 cHpiisP beure pley I"8¥PY peri od 1).

The absorption profile of the compound of the invention may be quantified by making AUC

measurements on single doses or at the steady state.

Constant plasma levels of the compound of the invention indicate, that the plasma levels of
the compound of the invention show low fluctuation indices. The Cy, and Crax values of the
compound of the invention may be kept within a small range. To measure the fluctuation

between Cpin and Crax, the compound of the invention plasma levels are measured at the
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Fol  owi ng dosing at. e. g, breakfast tine,
phar macoki neti c bl ood sanpl es nay be drawn and used

wo o00sasxays at adequate tine intervals, e. g. BCBEPZ)5/002988
2, 3, 4, 6, 8, 10, 12, 14, 16 _18, 20, 22, 24, 32 and

48 hours after adm nistration. The absorption profile
of the conpound of the invention may be quantified by

s .on single doses or at the
Steaga 8%8% aggggegﬁu%@p X 03 %@ﬁlﬂa‘l%é\?éF@ divg @ Keme orpolihGay (Wherein
Cmaxdé tHehﬁaxmu&nianéhtram@hC@.l},,ﬁs thé ﬁﬁmr‘htlﬁ’n &I ?Hﬁatﬂoﬁ‘é‘ﬁh% Ofs the

onmpound of the invention show | ow fluctuation’
a"erﬁ%f’ 8’?&%‘ e{’ﬁfﬁ"%ﬁm heeptain tisee ifervalee.qn @ donts, of the steady

statd)he |nvent| on may be kept within a small range. To
measure the fluctuation between Cnmn and Chax, the
conpound of the invention plasma | evels are neasured

The Riw fiUtstiBAY CS) Qﬁ@ Cmé}ﬂﬁaﬁ AR J bé&t\}éﬂ} SQJ/? t@%ﬁp&e F é)lf the invention

cal cul ated according t

Plasgigyeiss Which cRRRRieE @@#aéemtteat |Aolnwedhuqtuat@ntmm/ provitlenbetter
toler&is) ﬂlfiﬁa’ﬂd‘fs%'i’ét%D for pstnt treatkd Wtﬂ\ée(%ot%g)r%\ygﬁ 3¢ g%t |Fd\%t gn.

obsérved within a certain tine
hours, at the steady state). The |ow fluctuation of

Acco@ﬂ@y 3RS fimer JEpYctamg! ﬂe%%ﬁmvgﬁio%qéla?gs té %eq‘%g%n‘@ ok' Eﬁducmg the

the i nvention plasha
intrasHjeptitariabitity othedhieavaflahility levelsar lioarapeping ide ﬁaiibhﬁdunng oral
llcarﬂaQEﬁBQmér%P); @B%tﬁﬁ@ gé |f|s(?r§g é@ﬁl&ﬁq trlp]'lglna{p gr%l%gag%%r%qf the
invengiep @Qmpnslh@ ligarbazepinei awdmg lsobstamdeaWBE:htshom B tibwlefdct when

bi
aomipREREs e PSR R ity 3o ot lied it . by hour.
during oral Ilcarbazeplne t herapy, said nethod
al, dosa rmof the
ina AR AP s O BT o RSB e S5 K cabacemne lardee
prepathtiarhofshmedicamefidfortheftfeatrhenttos patshts With bEE@Fe lBoFatss
patient indiscrimnately in the fed or fasted state,

e. g. at any hour. In a further aspect, the present
The temw &affactive disbrderss as asédkeramanélfidds, 6afibadERhits tt)?ﬁml &84 bipolar

f di t t t
ceprdis R BhaP o f e TR Ayt Moot caampoarin sepropeion
post—mleeopaisalsdepmstmededt@d@gdhetﬂi@hltélﬁfed délﬁeslsﬁ/e%%npltdn% tfePression
OCCUI'E’IR fcﬂ@) and aq (@I\eg eslS o digorder
R ofhiner e & Ryl g BtexS sbeeSin taing. o, o. mania,
schlzctﬂ’pemaﬁnd RXCEB8IVE TRIICENNGANhEHe DeRS RO E) stablllzatlon is desired.

neur odegener ation-rel ated depressive synptons
depression occurring foll owi ng cessation of

The utility & (ret draldodBge foMn8loR thePRYSHEBH 6t thd BES hent of HediBYHRorders
may be observed in standard animal tests or in standard clinical studies, for example in
clinical studies in bipolar disorder patients, with administration of, for example, dosages of
licarbazepine in the range of from about 500 to about 3000 mg per day.

The oral dosage forms of the invention may be produced in conventional manner by mixing
the components. The resultant mixture may be in powder form, which may be pressed to

form a tablet in conventional tabletting machines.
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schi zophreni a and excessi ve nood sw ngs where
behavi oural stabilization is desired. The utility of

w0 b@so92b4 dosage forns of the invention for thRCT/EP2005/002988
treatnment of affective disorglers may be observed in
standard animal tests or in standard clinical studies,
for exanple in clinical studies in bipolar disorder
atients, m ni stration  of, exa

p ith a for | e,, dosages .
Convipientiy. aFdl9Rs30RcTor T 1PN ED” FRY b mivilucgh Py sompressing a
compdBAd of Mﬂv@iﬁiq@&ﬁitﬁ&g. cﬂ’r’(ﬂj\@_nmir&il tabhétﬂrgﬁeﬁc?;biaﬁts(lb forhea tablet core

i nvention may be produced in convention nner
using RV PRLPB IR RS Fed PUSRALEY Gl e Gis, The tehiet cores
can BEWERIduES] Misigi coRvemtionble ghdreteiof heticasm for tédhfle iwet or dry

conventional tabletting machines, Conveni ent

. ly oral .
aranukRlipRquith SHARE YN SRMPTRYSITN Aesh oralipSh et aligedetByds are described,

for eXHRME ST NGoigt, ¢ RRIMRILA dep PhiftazeON@REH alecMhdIBgi8, Yerlag Chemie, 6"
conventional "tabletting excipients to forma tabl et

editiopopagassiofyl@onvent i onal tabl etting processes and
subsequently coating the core. The tablet cores can be
produced usi ng conventional granul ati on nethods, for )

Granglgsa e bewprodsiced rry agnamrdqnpyﬁ,pemsphfcgl%g@@[%mmg wet granulation

methé&’MOﬁt@ifo’ ﬂ%eg;?}gd&‘ﬁ@h Iof %ujl@@R Uehilid O “%k@ﬁ%\r/]vﬁ"dgrranules.

escr exanple, 1n R” Voigt, Lehrbuc
Phar mazeuti schen Technol ogi e, Verlag Chem e, 6

Meth§8 Fdraf fg%gﬁﬁ)nloﬁ%lﬂi@ﬁp Aty Bsy B h@e,%P@R&rﬁﬁlei dimdlitaneously
nmanner ﬁnovvn per se, org exanpl e’ usi rﬁ’g wet granul ation
spraying thedgrakulation frass e graodatian solutish ansudiyingufior example in a drum
oran PP o e RHE o O B 0L o b} Sravciing o
sprayesdidifyirg, Sirrmpetaie dsashtinuspsinyfonexanirde gr afiuidised dedntassbatch mixer

. Wth anul ation solution and drying, for exanple in a
orin arSBFﬂygi 'H%Fé‘%“a-r, in pan granul ators, on disc
granulators, in a fluidised bed, by spray-drying or

spray-solidi.fvin r [ [ f :
oeoSBERlroRbA s B SRSHER ALSERRL BT iy P ppomicore
may Hp robyaiskidy by gnixing a cdbggmend iaf gheo mvehi@nnweitth oole ws etbre teleipients. The
ranul ati on S be in e form.of a prem.x
wet {Jaies & oA bRy B svb b e bec.
invention with one or nore excipients. The wet
ranul es arge preferably dried, .for .exapple by tr . .
Oral dos706oBRS Phing PYSRIER Sty sl & AT SRR thpdnventon
convertioRBl iexBiplEals alepbirdig o thddétdcd mdtarea of opoforthutation. Suitable
coteongs S S e B b S PEE g fers, i

solubilizers, surface-active substances and disintegrants.

Excipients disclosed in the literature, as for instance in Fiedler's “Lexikon der Hilfstoffe”, 4"
Edition, ECV Aulendorf and “Handbook of Pharmaceutical Excipients”, Wade and Weller,
Third Edition (2000), the contents of which are incorporated herein by reference, may be
used in the pharmaceutical compositions according to the invention. Conveniently the

excipients comprise less than 40 % of the weight of the dosage form.

We have found that certain excipients exhibit especially interesting properties in oral dosage

forms of the invention comprising licarbazepine, e.g. cellulose ethers, such as
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categories of excipients include fillers, lubricants,
filmcoating agents, binders, glidants, solubilizers,

wa@rsagract i ve substances and di si ntegrants. PCT/EP2005/002988

Exci pients disclosed in theqfgiterature, as for

instance in Fiedler's "Lexikon der Hlfstoffe", 4th

Edi ti on, ECV Aul endorf and "Handbook of Pharmaceuti cal
e and Weller, Third Edition (2000),

) Exci pients',
i) hydf%p‘Jg‘BWt'Eﬁf‘lélcé\ﬁ‘ Q% €R- ar e |ncorporat ed herein by

MRS RNEE HE W0 0OEP ﬂ‘erabTvy inewgibat e erdra@bout 1:4 to about 1:8,
conp03|t|ons accor to the |n ent| @ COnvenlentI

Metheoeb M Whieh hé%ﬁ-;?rﬁ”es’ gent é‘gge‘i%a"r‘ﬁcﬂ?é'%%‘ FAPPEFEMANSHY, mPas, a
Aethdi§) SRDAAF b@ &80 Y& aha\é&]yhm*pﬁrobhaionfeﬁt baT b 12%.

ex0|p|ents exhi bi t esp eci al |nterest|ng propertles
GR grasle Metsaer! - 6Mm‘§’h53lh hasea %rR?é‘Pﬁ"it GAURIFYIPCISHY of approximately

lgi db@rrﬁlaé §Pé ﬂ@mb@r Qver JnH|e@§I§r RbIRBL &.a btﬁJﬂ'nate 90 000 a methoxyl
Met 6, 4000

asr ox ul ose, e.g ocel

@pntep? @ff?& tsq §0 O% an«a\@ﬂyﬁvtoxy%rpp@(ybwﬁ@ramf 5&0@0210% or gquivalent,

ttgqb LBy, t?@l’aﬁl‘é?el HG whi ch has a 2 percent aqueous
cosity of” approximately 4000 nPa s, a nethox

ddainenet EH0 Premiwmagehioh hase ?apefymt@gym@pgwcqg,wpgmprgximately 50
iLs, r@m@?a@@@a\q’ﬁ MeLhggel E-4M which has a 2

percent aqueous Vi scoSity of approxi mately 4,000 nPa
sveight nliaprroxisnataly 2@ 080 cemathaxyl wenight of 8. (hpp?Q;Q Yerend|ay
I tn OF 9
R akrafEsg et of F20b %0 & o RyRalsR ity 0 20 Rweiont
@egtabled). - 20 %by tabl et. Methocel E-50 Premum which -
has a 2 percent aqueous viscosity of approximately 50
nPa s, a nunber average nol ecul ar wei ght of
a’ppmferierdandglyt r26o OOMtalmydmthwlmeﬁwt egilulose t@§ca@rbazepine is from

3Bl S T SRS BBy, B R of

prafutateed wei ght rati o of total hydroxypropyl nethyl
cellulose to licarbazepine is fromabout 1:3 to about

1: 10 within the granulate and within the external
pydesxypriopyihaeiylacaliliat e (HPVIA) pmymecqomby etusgt asahbttik cemponents

o FE2 e B 5P S ' BPARE igvprmatrt.
Q@rabdoesdgeoforms tdf Wikhiaventdh egdnddising HPMC polymers may prolong drug
release by forming a swelling matrix upon exposure to the aqueous medium of the
stomach which prevents or delays ingress of the aqueous medium of the stomach into
the dosage form and thereby preventing its rapid disintegration. The gel matrix may be
formed as a result of hydration of the HPMC polymer. Insignificant instability problems
during storage of the oral dosage form of the present invention comprising
oxcarbazepine, excipients in combination with HPMC may occur.

A preferred excipient to use as a matrix component is a cellulose ether product such
as methylcellulose and hypromellose. Such hypromellose products may be made
wherein propylene oxide is used in addition to methyl chloride to obtain hydroxypropyl
substitution on the anhydroglucose units in celiulose. This substituent group,
-OCH2CH(OH)-CHS3, contains a secondary hydroxyl on the number two carbon and
may also be considered to form a propylene glycol ether of cellulose. These products
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Oral dosage forns of the invention containing HPMC

pol ynmers nmay prolong drug release by formng a
weablop2ge mat ri X upon exposure to the agueous PETEPI005602988

the stomach which prevents_gf.del ays ingress of the

aqueous mnedi um of the stomach into the dosage form and

thereby preventing its rapid disintegration. The ge

matri x may._be f.or as a res t of ign.of th .

PRSP oY HER - ralif (0 R ROV h s et b Rpst & factor which

fHIILERGEsS lopgage sefubllibe adidalthélapagealf gelatic tepepit@@ent aqueous

i nvention conprising oxcarbazepi ne, excipients in

SHBPIat i on with HPMC may occur. A preferred excipient

/R cHSiBePSredraftdblyireA TDORE 1L0.060 mFeeldt pbase et her

product such as nethyl cellul ose and hypronel | ose. Such

hypronel | ose products may be nmade wherein propyl ene

@&bﬁ' srdo%cfés&&hdermmebéupmdc% ARHEE 1ohl D6W ERechficp @&ﬂt)ﬂny USA.

dr oxypropyl substitution on the anhydrogl ucose uni

r‘\ﬁ akgmaiivesis. awwtgylsgﬁl@tqwu@mh gf oigiacoaitHavpieolg) aers, 30 wt.%
et c@|llﬂ§s ;?eg%ﬁ'%bh EME PSikel@isel he number two carbon

rray al so be considered to forma propyl ene gl ycol
et her of cellul ose. These productspossess varying

?—Qﬁn‘o‘%?pr\’%hylﬁ%ﬂfyp)&\émflw adMediBhBY 1t |e] étauglle@él’r%da excipient, for

I"'nf uence organi c so Ity
ekanplal thgeqLathcﬂi Gellujpse a’rﬂRMé%O@fwlaqimélaasa yistasity migbout 3 mPa s,

YUSBBRLE b8 PREIEGR) BRL Y bHBMIA0.! 8 4A%) W0yt a8'a binder.

@eﬂmlbsdal éerfvsabvasD@Nch:hem bydromnqzrarhyetb'ﬂpellumse preferably have a

gAvog gagt\JeY St’o?‘fr% 1\%: tgtclﬁé(llo%qﬁslﬁ? iRigh as Aquacoat (r)

ose di spersion from
FMC or Surel ease. Hydroxypropyl nethyl cellul ose (as

. d .
i oIRGBl oyBL ey B S o e BEALE sy o
approgimaadip Ttcps anBansthaxybedniditef 44.0.to 83.0Phar erpivadent e)g. 6’0310%.

(Fiedler, loc.cit., p. 1172). It may act as a bi nder.
Cel | ul ose derivati ves such as

i) H)lalﬁl@kypvqpmcwd)smtetgllmmtdl wJFogxelé)chlnaﬁ erﬂfblvjscg%'tgeofaellpproximately 100
r t 1 to 1 . t . o
cps, )8 BATGIBETACN SoBIenbSAPRERYIBREI B Bt oS iF 805 -5 %

by welittft par bREY atéiytroRgriByl dellvosc@iEQ)y of approximtely 7
cps and an et hoxyl content of 44.0 to 5 1.0% or

equivalent e.g. 7 - 10%
Hydroxypropyl cellulose may be e.g. hydroxypropyl cellulose having a hydroxypropyl content

of 5 to 16% by weight and a molecular weight of from 80,000 to 1,150,000, more particularly
140,000 to 850,000

Examples of other binders include
starches, e.g., potato starch, wheat starch, corn starch; e.g. having a molecular weight
of from 30 000 to 120 000,
polyvinyl pyrrolidone, e.g., Povidone, especially having a mean molecular weight of
approximately 1000 and a degree of polymerisation of approximately from 500 to 2500,
and polymethylacrylates, having a molecular weight of > 100 000 Daltons, for example

copolymers of acrylic or
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iii) Hydroxypropylcellul ose, e.g. Klucel LF, which has

a 5% viscosity of approxinmately 100 cps, and a
whyasoxeps opoxyl content of approxi mately 54 tBCTEP?2005/002988

equi valent (e.g. 0.5 - 5 %by_weight per tablet) or

hydr oxyet hyl cellul ose (HEC). Hydroxypropyl cellul ose

may be e.g. hydroxypropyl cellul ose having a

hydr oxypropyl content of 5 to 16% by wej ght an
etsenar sork g ire.cAnaoRs kot b 300 ShSuonng, Bharmaceutical

bAidheL L 4000 to 850, 000 Exanpl es of ot her
Eﬁ%‘eﬁ% '.é‘f]c'}/u%r ‘arches, e.g., potato starch, wheat
starch, corn st arch e.g. havi ng a nol ecul ar wei ght of

Mlcro%gg’tm dl?iQ cAMfodelis ]p?%e%ﬁf prRSentVit myd IEB/[1§&J bfj%rﬁﬂer %xgm’plefs include

especl a avi [ ecul ar wei

the Avigal? typrEME S}Omowrmamaledgéh%ém@ﬁ AL 1941 105h 165, RC581 or
RC 5§'P %geﬂkﬂﬁtceélty ﬁ.a@@,?@rﬂc&%@@gg rgnl\lﬁaﬂﬂlel Corp.) EICEmaO fype (Degussa),

acr’ ecu ar
Fntral@@peoﬂe@aien@ispe poPhaxmepiEe Pcf@fpcab}m’é\eswejghtaehq/ pi mlcrocrysta"me

cellul ntﬁ JE% X\SP&'};?]%{’ ﬂ1e RUEHidn |§E§Wat?cﬁxt ﬁ%dfoa%éut 3"6 me preferably

ar maceut cal nt's
1:4 to440£2) M crocrystalline cellulose is preferably
present. It may be used as a filler. Exanples include
the Avicel (r) type (FMC Corp.), for exanple of the
Anothey peferied Gdr iPHAO&xamile 2, pdl&pleRCHIBL espei@lysétionally having flow-

condi@-ip'r% Bf%é?%'gﬁdﬁ?'ydi{‘g, ggrb%&%%tgggh%ﬁ%s%g{% gl?ga{rgicg’ﬂglls! starches or
starcHidemiatings, )fot grample |Bttaseradextrose, sdecledrosa bjlycdsee sabitghmannitol,
vl Sl S COFE” BB B8 SRS, B SRHERHn st
phosphaf & @ndivin hydrogen phésphaeot her preferred filler is for

exanple a pulverulent filler especially optionally
havi ng fl owcondi ti oni ng properties, including

Polw%@ﬁ&ﬂ‘ﬂiﬁbﬁdcﬁ% ,is praTbradly et SCordgRhtiplt ¢@iutibss as a disintegrant. A
starches or starch derivatiyes, forq%an'plelactos

preferied: t PYRABRIS s d% c RarcBREINKGHy YDy fr@nnFiogpovidones, - e.g.

Polyp?éa)ébbr‘ié@ XL RPleakp osich!, ph1248)ane Kollidbe® CLI disiBtegkamit.ch,
wheat starch or anylopectin, tricalciumphosphate or

cal ci um hydrogen phosphate. Pol yvinyl -pol ypyrrolidone
Exam‘pf’égﬁﬁﬁ;ﬁ?rﬁ%ﬁteﬁfaﬁﬁ@ McludeOody BatuiN sta¥cds, bUa b PRizeAstareh, potato
starch, and theqlke directly compressible starches, e.g. Sta-rx® 1500, modified starches,
e.g. carboxymethyl starches and sodium starch glycolate, available as Primojel®, Explotab®,
Explosol®, and starch derivatives such as amylose; (ii); crosslinked sodium
carboxymethylcellulose, available as e.g. Ac-di-sol®, Primellose®, Pharmacel® XL,
Explocel®, and Nymcel® ZSX; (iii) alginic acid and sodium alginate; (iv) methacrylic acid-
divinylbenzene copolymer salts, e.g. Amberlite® IRP-88, and vi).magnesium aluminium

silicate, bentonite, alginic acid and alginates.

Colloidal silicas e.g. Aerosil 200 (Fiedler, loc.cit., p117) may be preferably present. These
may act as a glidant. Examples of other glidants include: silica, magnesium ftrisilicate,

powdered cellulose, starch, talc and tribasic calcium phosphate.
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preferred exanple is a crosslinked

pol yvi nyl pyrrol i done, e.g. crospovidones, e.g.
weodogpdrsdone(r) XL (Fiedler loc.cit., p. 1245pCEHEP2005/002988

Kol I'idon(r) CL disintegrant43Exanpl es of other

di sintegrants include: (i) natural starches, such as

mai ze starch, potato starch, and the I|i ke, directly

r essi Ie star a- I x 1500, ifie
Magng g SiEaratk: 5 RaerenmEPpt Tt Hiihbbic 8 2 iBlrnt “Examples of
other StilsHcahtsOinguabat siciuay siebrlid, ezias stéarate; tlld rpolyethylene glycol, stearic

acid, gédllgr%;@qggg% teg §p(§)|umccﬁ)%£e§?/ Wj‘g% a gr% daest ISMI%F“IJI}{CG Bcid n%]nododecyl

estercé’ddilﬁﬁ)’%i hyvireedi! B, Oéﬁd W%nyéthylén@sman@tearate A combination of
di -sol (r), Primel | ose(r Phar macel (r) XL

Iubncmtmn@y@qul;(& UsetH Nyncel (r) zSX; (iii) alginic acid and
sodi um al gi nate; (iv) methacrylic aciddivinyl benzene
copol yner salts, e.g. Anber|ite(r) |RP-88, and

A graateginicsTRreRIne Y U SPPiege I BBIBNERAINY onarglsninglude those
maten?é?é @o tl@h&!yn@ée%em g@éting' t@B’etsS'drélﬁﬂés and-thé\akesid o”R€@Qroup of

loC.cit be preferably present.

emboumems ﬂwcmmga%wataymou&#ﬁ In asaatﬁﬁlr groupfof @mhadingents din goating is
gastnk@ﬂ@ Sistatit bbf:ébl Fuf%kh'ﬁﬁl fuidesi | 1 cate, powdered

ose, st arc c and tribasic cal cium
phosphat e. Magnesi um stearate is a preferred excipient.

Unleﬁs qulsfeli'ﬁm&ét ua@?e?cén&’%{e‘s%?@&ve ﬁ%ﬁsﬂw&@ﬁ of ot her

cants i nc cal ¢t um ste rate I'nc stearate,
talc, polyethylene glycol, stearic acid, sodium

Oral g%éé%%ﬁns of ?H mvgﬁ\g) %Ia% %l écﬁﬁtﬁneoa nJﬁF}%Wa?eg release ?ystems A

acl nDno ester so um salt, mn
combdriation aray Ipo bydnuptst-layéreiabletoomstizing anemrrxedtajmyelnase aystem and a

matn)f §%sé¢1ﬁ v‘g\%gc%'r& %BYP é& gg 9\[% |h\§8%§8n 't a@ lrl‘ggltg)la %{Iﬂrrw]%)fA double-layer tablet
may d:umbmrseai/ve doses ofda compsandelt tbe iiradestia one partdreiid gdapsastito provide
o oA A eI B LS e s ose
For tabiei$ bermpdsiog! pcanlba;)mybmd byrmnhedlaieeeleaa? lsrrgeehni rglagse ofcat least 90 %
) est] L
of th%ﬁﬁkgsgsr gﬁ'ﬂe{)\?ﬁnb%ur g ndfi 1(‘6@4, OEQP‘* perc eW{]@B ei‘,ga %L?rs rglgg in vitro
licarbbyepivis @bt dis€diutiondoadiens ofrthe invntidne | nvent i on may be

conbined with i medi ate rel ease systens. A conbination
may be a doubl e-l ayer tablet conprising an i nmediate

In oné eh®aaithedy &t RBNIrARELIG, PRéfetaklySy S0 Eimg Woaibardpive doswis used.
of the invention, e.g. l|icarbazepi ne. A double-Iayer

tabl et may conprise two doses of a conpound of the
FurthbfNGB! thehvefitiéh pavidebei ng adapted to provide

¢ a pharmaceutical oral controlled release composition comprising 10,11-dihydro-10-
hydroxy-5H-dibenz[b,flazepine-5-carboxamide and a hydrophilic swellable substance

adapted to be administered once a day;

« a method of orally administering 10-hydroxy-10,11-dihydrocarbamazepine, e.g., for
the treatment of affective disorders, said method comprising orally administering to a
patient in need of 10-hydroxy-10,11-dihydrocarbamazepine therapy once-a-day a

pharmaceutical composition according to any one of claims 1 to 11.
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a sustained rel ease dose and another part adapted to
provi de an i mmedi ate rel ease dose. For tablets
wa@ommpndzpng | i carbazepi ne, by inmedi ate rel easPCT/BP2005/002988

meant rel ease of at |east Yy Y of the dose within 0.5
hours and 100% of the dose wthin 1.5 hours under in
vitro |icarbazepine test dissolution conditions of the

i nvention. In one enbodi ment of the invention,

preferably a 500 ng |icarbazepi ne dose is used.

Follofﬁg§$8fd&&%tuohh® WRY i tdxamply QM%IQﬁ%om%o&héﬁéTEﬁ@LHrb@e%bes of the

ontrol | ed rel ease conposition conprising
inventiod, i Exarngle o580 mg of drug substance (fine drug substance; Xso: 40 microns) is

emploﬂég:lgﬁflﬁfl%rd@gﬁlﬁ%[ ibl2ZfPhe Brepakdd KR BIHdET 500 fhg@250 mg or 125

e substance adapted to be
mg ofaldug substanced once a day; a nethod of orally
adm ni stering 10-hydroxy-10,1 1-di hydrocarbamazepi ne,
e.g., for the treatnment of affective disorders, said
Abbreniatibiogl conprising orally admnistering to a patient in
need of 10-hydroxy-10, 11-di hydr ocar bamazepi ne t her apy
once-a-day a pharmaceutical conposition according to
Ac any acedylof clains 1 to 11.Following is a description

i of exanple only of conpositions and processes
qu- of t ABY9%ention. 1n Exanple 1, 500 ng of drug
dansy$ubs6€{n1nmtmﬂamleo)al‘imgplstbblsnesmfenyIXSO: 40 microns) is

enpl o%g(j In a simlar manner tablets can be prepared

conp ng 750 ng, 250 ng or 125 ng of drug substance.
HPLoAbbr mgha;iremse IRuicdcebykatamphyaqueous dansyl

5- (di net hyl am no) - 1- napht hal enesul fonyl Et ethyl HPLC
Me highMst®sure 1iquid chromatography Me nethyl NMVR
NMR hucl ﬁaélemﬂé@tétlcrémenémce RT room tenperature THF

t et rahydr of ur

room tempera ure

THF tetrahydrofuran

Ts tosyl
Example 1: Modified Release Composition of Licarbazepine based upon a HPMC Matrix

A pre-mix is prepared which contains licarbazepine, cellulose microcrystalline and cellulose
HPM 603. Purified water is added to the pre-mix which is granulated using a high-shear
mixer (Collette 25). The resulting granulation is screened using a Quadracomill then dried
using a fluid bed dryer (Aeromatic Fielder MP1). Polyvinyl Polypyrrolidone XL, cellulose
microcrystalline, Methocel 60HG 4000 CP and Aerosil 200 are screened with the dried
granulation using a Frewitt mill equipped with 1 mm mesh, then mixed using a bin blender
(Turbula). Magnesium stearate, is screened through a hand screen (0.8 mm mesh) and

added. The final blend is mixed using a bin blender (Turbula).

The final blend is compressed using a Korsch PH250 tabletting press. The tablets are
ovaloid, curved 18.0 mm long, 7.1 mm wide and without a breaking bar. The weight of the
tablet is 730.00 mg.
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Ts tosyl Exanple 1: Modified Rel ease Conposition of
Licarbc A pre-mx is prepared which contains
wo p@aigepi ne, cel lul ose m crocrystalline andPCT/EP2005/002988
cellul ose HPM 603. Purified.ygter is added to the
pre-m x which is granul ated using a hi gh-shear m xer
(Collette 25). The resulting granulation is screened
usi.ng a Quadracom ||l then dried using a fluid bed
For (Aeronatic Fielder MPL). Polyvi nyl
Pol ypyrrol i done XL, cellulose mcrocrystalline,
Met hocel 60HG 4000 CP and Aerosil 200 are screened
Tablgt eprapneitsed granul &f®Bn using a Frewitt nill
LicZRB84% with 1 nmm mesdpgddien mxed using a bin
bl ender (Turbula). Magnesium stearate, is screened
Cellulpsguigjprogrystafitiescr een §438 nm nesh) and added. The
iqaalyd is mxed i a bin blender (Turbula).
Celiluweé@ﬂﬁ\gf%gl end is co%@gsed usi ng a Korsch PH250
tabletting press. The tablets are ovaloid, curved 18.0

w de i thout a breaking bar. The
Cel@clﬁsg%&gf&ts#gm?abl et is°730.00 ng. Formul ati on Tabl et
Metboeg) 60dH5 400Q £F) Li car@x®pi ne 500. 00 Cel | ul ose

A TN 64. 30 | ul ose HPM 603 14. 00
Pl BEREabhERL 02 SPrdH 60 HG 4000

m crocrystal I'Tne 44. 00 Met hocel
Aer@$t . 00 Pol yvi nyl - pol2®§rrol i done XL 18. 00 Aerosil

0Q. 2 nesi um st te 7.20 Tabl et wei ght 730.00
iy S5 cpas

rocedure for the enantiosel ective Transfer
Hydr ogenati on of 10-Oxo0-10.1 1- di hydro-dibenzo|

/] azepi ne-5-car boxylj cid amde to R(-)-10,1
Tabl%'_t f&ef'@gr 0- 10- hydr oxy- B?I@'r@enz[
, | ] azepi ne- 5- car boxam de

Example 2. Procedure for the enantioselective Transfer Hydrogenation of 10-Oxo-10,11-
dihydro-dibenzo[b,flazepine-5-carboxylic acid amide to R(-)-10,11-Dihydro-10-hydroxy-5H-

dibenz[b,flazepine-5-carboxamide

To a mixture of 10-ox0-10,11-dihydro-dibenzolb,flazepine-5-carboxylic acid amide (300 mg,
1.189 mmol) and RuCl[(1R,2R)-p-TsNCH(CsHs)CH(CsHs)NH,](n®-p-cymene,  Aldrich,
Switzerland) (8.8 mg, 0.0138 mmol) in CH,Cl, (15 ml) is added dropwise a premixed solution
of formic acid and NEt; (5:2, 328 mg:289 mg) at 23 °C and stirred for 10 min. The clear
solution is heated to reflux for 16 h. The reaction mixture is cooled to RT, diluted with CH,Cl,
(20 ml) and neutralised with aqu. NaHCO,. After washing with brine the solution is
concentrated under reduced pressure. The residue is purified by flash chromatography on
silica gel using a 6:1 EtOAc-MeOH mixture as eluent to afford of R(-)-10,11-dihydro-10-
hydroxy-5H-dibenzo[b,flazepine-5-carboxamide (enantiomeric purity (ee) > 99 % determined
by HPLC on Chiracel OD, Retention time: 9.46 min. [a]p" = -195.3 ° (ethanol). *H-NMR (400
MHz, CDCl;):7.70-7.20 (m, 8 H), 5.30 (br s,1 H), 5.10-4.60 (br s, 2 H), 3.75-3.40 (m, 1 H),
3.20-2.90 (m, 1 H), 2.50 (br s, 2 H). NMR-Datas refer to Lit.: Benes, J et al., J. Med. Chem.
1999, 42, 2582-2587. Molecular weight: 254.291
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To a m xture of
| O oxo- 10O Hdi hydro-di benzol Jb. /i Jazepi ne-S-carboxylic
wa@cedod/ogargde (300 ng, 1.189 mmol) and PCT/EP2005/002988
RuCl [ (1R, 2R) - p- TsNCH( C6H5) Ciri§ C6H5) NH2] ( h6- p- cynene,
Aldrich, Switzerland) (8.8 ng, 0.0138 nmmol) in CH2Cl 2
(15 M) is added dropw se a prem xed sol ut| on of
at 23 0C a

m@@r—gj éb"%%@f‘jfe i N%te% %0581885\‘!6 quq\?? Ty rggm%d)ftw Oxo-10 11-

dihydroedibénzofsflazbing-5-ddrBoxysie cicidd amidex td! 1S+ )L 0, ¢ﬂ@|r%r&%Wdroxy-5H-
(20 ml) and neutralised wth aqu.

dibe %Qﬂ@@o'n%tcéfb%@ﬁfeng with brine the solution is

concentrated under reduced pressure. The residue is
flash chromat ography on silica gel using a

To a DU RAS- Ml Th P e-aongpBLTACot De B dasakye acid amide (300 mg,
1. 189fn%ob) -ahd, F@ud[f@ h$§ibmsm:H(b OMIC P )NHQ](H -p-cymene) (11 mg, 0.0173

-di bénzo I ne-5-car boxam ena

mmo'b‘ﬂﬁ"f‘%%(éé)m Is d%’ dﬂat"@r RRriQs @)9@%@ %QiUt@i‘l szi@réllc acid and NEt,
(5:2, d%trﬁﬁ/gﬂg'?n%' dres ¢ 4R é’[;rféd fold @n{n"\ After%gai Fémlé%%@q %Béﬂed (50 pi)

and the glepy solgtnqromh@jeq e rgﬂungopbm IB 'F,t@ agtior] mixtareHs, cooled to RT,
dllutedgwﬁﬁ éH 29 (Qmml)lar'?a ne@t al eé Wth%guz%ﬁhcd““ﬁg%ﬁ%%lﬁftvﬁﬁ brine the

. enes,
SO'U“OZBE!Q m&zntrwﬁd et!fuﬂ%r rf%@icg%t pregsure 2 MR aegitiee Js purified by flash

chrom3 'idg;‘?&‘ﬂ'gf &h Eféa g%\eufg'i@ ﬁg%@&Meb‘f‘l AR & eluent to afford of S(+)-

at i on
10, 11@uhﬁm—dﬂ-ﬂv<;ifem6{'l -dijenzelbifazepine frdapboKaimideafeal >a89 d& HyoHPLC on
. 1 d >a - en
Criracsf K10y Belertih AN D200 AN TISIEY = PR C" frtnanpl, iR (400 i
CDCI3],7CTOh7§za@ (mdBlHa)n BS0b(br BAzd)i5NE-5.60 Abbexy H),c3.46i3H MG de H), 3.20-

20 S8 TG TSI ot g, crom

1999, @pp 2582-25871.)Molecudatdregightn234s@01por t i ons a prem xed
solution of formc acid and NEt3 (5:2, 656 ny:578 np)
at 23 0C and stirred for 10 min. After that formc
Alternatbied prodadived T&0amnixiane bhe1@bean 0.4 oldiliyidesrdibenfuibfagbpine-5-

t refl xfor 16 The reac onm urels
carbo te%fn(ﬂ t h(&D e (281 eu"’ﬂdal &‘Zﬁ(%?%fp‘dansyl'

NCH(M)CWHzm%@Cymd )i (Béﬁ wigt iﬂ) a2 mmdl)hm SHL@IE I(ﬂn MI}S is added
concent r.at uced, pr [ es .

cropwfsR ¥ presaesh S P Elfesia PR Aol 21 P45 MO0 ] A2 °C and
stlrred6f8il 16t R -Tie Qb solutior i@ healedetdtrefiox &rf 1@ ﬁ 1Dlﬁe Péattion mixture is
cooled {2 fXFy ek ith G Gle 2% ALY Wil BRtkNEHERs HAarwashing
with btige tK@QoIBtl&le%dMeMFékéB QRdéMietacR] plebureREhERELIAR is purified by
flash chromatograp?\y on smca ggl using a 6:1 EtOAc-MeOH mixture as eluent to afford of

S(+)-10,11-dihydro-10-hydroxy-5H-dibenzo[b,flazepine-5-carboxamide.
Example 4: Preparation of RuCI[(1S,ZS)-p-dansleCH(CsHs)CH(C5H5)NH2](n6-p-cymene)

a) Preparation of (S,S)-5-dimethylamino-naphthalene-1-sulfonic acid (2-amino-1,2-diphenyl-
ethyl)-amide: To a solution of (S,S)-diphenylethylenediamine (250 mg, 1.2 mmol) and
triethylamine (0.5 ml) in THF is added dropwise a solution of dansy! chloride (318 mg, 1.2
mmol) in THF (2 mi) at 0°C. After stirring 16 h at RT the solvent is removed in vacuum and
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rt = +196.6 (ethanol). 1H NWR (400 MHz,
CDCl 3):7.70-7.20 (m 8 H), 5.30 (br s,1 H, 5.10-4.60
W@ 005922924 H), 3.75-3.40 (m 1 H), 3.20- 2.90 (PCT/EP14)35/002988
2.50 (br s, 2 H. NVR-Datasirefer to Lit.: Benes, J et
al ., J. Med. Chem 1999, 42, 2582-2587. Mol ecul ar
wei ght: 254.291 Alternative production: To a m xture

the reé{ﬂ"%giy \;egiciﬂ\dr%gﬂ]y%d Ingé %@%@ fgé aze J S @IOD is washed with

NaHCRY Gblutidis (2 B)); driethowar] NaZSO4 and after filtration the solvent is removed. Flash

chrom RGPV, A3 SIS IR T P S anianl Rf Ggomino-12

diphersbkthyl)@midd abgeliow olovticiareystdfiizas by &ying38 vaBuEBIMIENS5.59. 'H-

R Goafiie CERA RO 7t 2R @y 5 A Bt HS. 747 (@, u =

8.8 HZCGQH)S¢|34O(dBTJ=OB SH2d Ny, V@M“R@?ﬂ 430, Tfni (@ng= 7 5 Hz 1 H), 6.99-
neu al | sni I‘I ne
.74 (P8 HOoh T 18,1 B30Tt 2008, A Hr. el B tpioe 6 el e.

The residue is purified by flash chromatography on

silica gel usin MeOH m xture as eluent to
b) Pregaradien %thﬁlﬂj S%prﬁﬁﬂavlwesds)CH(CeHs)NHz]( -p-cymene): A solution

of (S, %&Mﬂfé%xa_rﬁnhbmabﬁtﬂé%é 1%%%1%'&&%‘% MHQQ@%H&y N&r'\y \-amide

: t
(B0 PP o1 BN 1t S SRR Bl AT (55 mm0gemmo) in
2—prop('alﬂbﬁi§tﬂ8élt@ﬁbf'90°@aﬂ§?t1hﬁl ‘Fﬁ? sbrvéHﬂ %%‘h@v@& lafler that und the dark red

m no- 1 di phenyl et h o a solution of
residue 45 Sjashiee véthywaeh (2 @Ndefmﬁswéi l(szdi'@dnlg vapugmnang Yisethwithout any
ne (0.5 mM) in THF is added dropw se a

pwﬁmé&#ﬁ??%h@%? dansyl chloride (318 ng, 1.2 mmol) in THF

(2 mM) at 00C. After stirring 16 h at RT the sol vent

is renoved in vacuum andthe residue is resolved in

nmet hyl enchl oride (20 m ). The organic solution is

washed wi th NaHCO3 solution (5 m), dried over Na2SO4

and after filtration the solvent is renoved. Flash

chr omat ogr aphi e afford

(S, S)-5-di et hyl am no- napht hal ene- 1- sul fonic acid

(2-am no-1 , 2- di phenyl-ethyl)-am de as yell ow oil

whi ch crystallizes by drying in vacuum M 445.59.

1HNMR (400 MHz, CDCI3):8.36 (t, J = 7.5 Hz, 2 H), 8.17
(dd, J = 7.2, 1.2 Hz, 1 H, 7.47 (dd, J = 8.8 Hz, 1
H, 7.34 (dd, J = 8.5 Hz, 1 H), 7.24-7.16 (m 4 H),
7.11 (d, J = 7.5 Hz, 1 H), 6.99- 6.74 (m 6 H), 4.61

(d, J =85Hz1 1H, 4.20 (d, J =8.5 H, 1 H, 2.80
(s, 6 H. b) Preparation of A solution of

(S, S)-5-di nmet hyl am no- napht hal ene-1 -sul fonic acid
(2-am no-1 , 2-di phenyl -et hyl)-am de
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(80ng, 0.18 mml), NEt3 (36 ng, 0.36 mmol) and
[ RuCl 2(p-cynene)] 2 (55 ng, 0.09mml) in 2-propanol is
wheasmoo2at 8Q0C for 1 h. The solvent is renovePlCHEPEN5/002988
that und the dark red residyg.is washed with water (2
m). The solid is dried in vacuum and used w t hout any
purification. M 715.34.Clains 1. A pharnmaceutica
oral controlled rel ease conmposition conprising
ClaimsQ, 11- di hydr o- 10-
hydr oxy- 5H di benz[ b, f] azepi ne- 5- car boxam de
(l'i carbazepine). 2. A pharmaceutical conposition i
1. A apfeomddetticalo ordl agontrolied Fplepse pMRAsHien aSAPPiRiNG NtY. Hi -dihydro-10-
hy@%g -%Plniiﬂ)‘%rf‘z[:tpﬂaiegf?%@bérbexa?%é 'é)lﬁ:ghﬁazébiﬁé)t. ance. 3. A
phat maceut 1 cal conposition according to claim?2
wherein a hydrophilic swellable substance is present
[ Q.0 . 35_0 ' o)’ b lys ;
- A Bl Copndfiopabeeing oAt b Lcarbazepine and 2
hytdmophiliy oolipepbilic swallabe gulistar®econpri sing from 55 to 80
%y wei ght of |icarbazepine of the total conposition.
5. A pharmaceutical conposition according to any one
. A gfhachadeuticdl tampositiomp ac¢eoirding | to celaibn2e phakeirh &y hyidroghilic swellable
dian particle si. 8
sufiap e itsntn A B SR 37 “apedeBRtons BRI Amebion
claims 1 to 5 consisting of a tablet core and a

oati ng wherein t.he core c ri Lcar ' -
4. A G arlPg Copelipg aEaiiS 3B 858 of SR B Shaftipsing from 55 o
80906y Walgheofichdbaassise whihe hothscommsition] ose ether. 7. The
phar maceuti cal conposition according to any one of
clainms 1 to 6 wherein hydroxypropyl nethyl cellul ose
5. Al ghamabeutiedl @smpbsitidry dicopiding ¢o sangl bredlcf daibst dnde.4 &omprising
. The pharmaceutical co sition accqrdi to claim?7
licapearening FW%P@S‘PW%”F“S‘? §Fe 8%9"%9&"5%9¢+'pr| net hyl
cellulose to licarbazepine is fromabout 1:3 to about
1:10. 9. A pharmaceutical conposition according to ang,
6. Th@n@aﬁma@‘?\éicﬁ*sC@“@Qﬁ‘t@nc%ﬁ?ﬁfq"iﬂ%aﬂy OP® &f icig$ | feo consisting of a
tal?lg Lot Ot 2 Hoatidly RREFIRaRUEdealoniRbs GedtbaipirRd optionally, a filler,

ease conposi tion conprising |icarbazepi ne wherein
andrat lgsst ge bysiropiyicwellablg supstaneswiiph isea pallujose e&sq
within 8 to 12 hours in aqueous phosphate buffer

having a pH of 6.8 in standard in vitro di ssol ution .
7. Thesharmacaiticaegerapesition according to any one of claims 1 to 6 wherein

N

w

hydroxypropyl methyl cellulose is employed as the hydrophilic sweilable substance.

8. The pharmaceutical composition according to claim 7 wherein the weight ratio of total
hydroxypropyl methyl cellulose to licarbazepine is from about 1:3 to about 1:10.

9. A pharmaceutical composition according to any one of claims 1 to 8 comprising

microcristalline cellulose.

10. A pharmaceutical oral controlled release composition comprising licarbazepine wherein
in use 70 to 90% of said licarbazepine is released within 8 to 12 hours in aqueous
phosphate buffer having a pH of 6.8 in standard in vitro dissolution tests at 37 degrees
Celsius at a stirring rate of 50 rpm for a 500 mg dosage form.
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Celsius at a stirring rate of 50 rpmfor a 500 ny
dosage form 11. A pharnaceutical oral controlled
WO 2008asR9£onposi ti on conpri sing |icarbazepi ne BCT/BPINFI0P2988

to claim 10 wherein in use-$§-to 90% of said

| i carbazepine is released within 8 to 12 hours in

aqueous phosphate buffer having a pH of 6.8 in

standard in vitro dissolution tests at 37 degrees

Celsius at a stirring rate of 50 rpmfor a 500 ny

11. A pharagelitrairoral 2ontfblipd a¢lemszastnpwsltion icdmpeising ﬂl@éﬂb@i’epme according
e co 0Si ti

o Yo e AP B sbiele SO Sl el e e Wi 8 10 12 hours
in @ylrons pheypheteOBIFfer aaetaga pHBof 886 ﬂ%nbér@aﬁ biﬂréQﬂéé’(‘)ﬁJt@H Q'ests at 37

exci nts as defined any. on claims 1 to
degrigs EPEH&@&?@&H’”&V&? 9&5& remfane %p@ Mg frsage &efive nt of
patients with affective di sorders. 14. Arrethod of

oral | dmnlsterln | i car bazepi ne g., for the
12. Acphermaesiticals orgh peiq '96 reease &QWOS'Q%n gomptising licarbazepine and a

hyd?@;b'mlfd Siegblrsabstdncd B aptsd @vrdenéhrﬁlﬁm%r&?@ﬁhc%“é ghy) need

|'i car bazepi ne therapy once-a-day a pharnmacelti cal
conp05|t| on according to any one of clainms 1 to 12.

13. Use of licarbazepine and excipients as defined in any one of claims 1 to 12 for the -
preparation of a medicament for the treatment of patients with affective disorders.

14. A method of orally administering licarbazepine, e.g., for the treatment of affective
disorders, said method comprising orally administering to a patient in need of
licarbazepine therapy once-a-day a pharmaceutical composition according to any one of
claims 1 to 12.



