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enpl oys USP Apparatus 2 equi pnent w th 900 of nedia and a paddl e speed
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3§ comprises as mxvipisnts, manndal and magnesiunm stearale.

Iri orie Sspect of e vention the sxoipents § e setond Somposiion  comprises
& o S8, preferably 555 by tablst weight,
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then Mended with olier Bgredients 1 foa e Tisst snd seoond SOmpositions whiol ars
thewn compressed as discussed sbove. The wet granuistion process oan be perfermad i
& Ruid bed processor, where the dey posader iz luldived by ihconting alr through ihe
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30 this smtioation are herein incorporated by reference as if each
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1§ used i scoordance with the preseat invention, o suitale dosags rangs & up b T iy,
for examphe, 10t 1500mg, tor example 20 to 800 mg. suitably 100 o 800myg. Thus,
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the release rates in he different environmantal conditions can be wrmanised to obdsin
comparable relesse rates under diferent body ervvironyments, and so schisve moe
38 constid dosing to s gstient,

Diasobution ratey sy Do sossssed By d e losting i solulicew of the
spovopristy e For onsmphs, whsn companing diseodution iy the shhmach and



Star 2Sta, kr gq. ."-"a" F 1192 O\ 01.-WF-01;pt.i. SUlle 4 15
The followi ng abtlrevone are defined heroin, IPA - ttopropanoi or

2- Dr epanaevol2v8/089126dust ri 41nmet hytated spirit WO PCT/EP2011/050633

2011/ 089126PCT/ EP2011/ 050633 LOD- iimt of detection, Stage |- Pronotion of
Al -(4-fl uistsbeatz Esinmae e gavied cobitiptng bl 43 AT TSt £ A A4 @*’?ﬁéf&(@wﬁ

eq“' v, 1. G 4’%&%‘@% o %%%&@m%%’ rgéi&\:z:f'@er Nn%&%&&} tﬁéﬁra Fk? s #r and

-qutgo enzal equl V. : orrratlon of
i m ne wasmﬁ%@’ia'ﬁi%?’c@ii Wié@?iuﬁi‘f@fﬁlbw%ﬁm? fﬁiﬂﬁeﬁ %%W@FWI&N t er conpl ete

reduction of t'{g%{?ﬂé%ﬁzﬁgtéﬁéﬁ?%%& é’%‘ﬁg@& ded t{%}k}%@ﬂ xture The

m xture was cooted at e mxture was cool ed
to 1 &nd hel cﬁ'ﬁﬁ%&ﬁf‘éﬁaﬁi@&@@sﬁ“é‘b%ﬁ@ﬁ‘@%'ﬁ%fﬁ%? BEoMRE Eﬁ%ﬁéﬁ%t‘*’ﬁ@“@bt i d was

col | ect edy, Wﬁ%@eﬂ&%&v@%hagr@m&%ﬂéﬁﬁ\a YEEHUMaks BQrec® G PrONL

yi el d range obsérved: 79
phrasrssos sy mmp’m&ﬁe carer therefore: and

{3 s srodshls coating sround 2aid core, whieh coaling SOMPHSSS oNs oF RGeS SHangs
anfernding substantially sonvipletely thesugh said cosing B i pevstraling sald cors ang
10 communicating from the srwirorsment of use o sald cove, whersi reloass of religabins or
8 phavmaceitically acceptabls salf or solvate thersol, from the srodabls cors otturs
substantially trough the ssid opeaingls) and Brough efosion of said ercdabile coaling
weler prs-dadenained pH conditons wiieh ol dessge oo bas dissalution geafite
whavein not less than 38% and not move than B55% refipabing s dissodvad & 130 mivaades
& and not kess than 85% of roligabing iy divsobesd of 480 minudos whan tosisg sooprding to
he dissoluion method §£§~' whaoein fhe test method ﬁwp\ﬂ:\m RNV ﬁmpamiu% Py aq;i_\mmsw

with 1 m\s Wiy smﬁmm -dmd&a::yl ms%?&t_& M}L&&t&d to ;:H 8.8
A firther gspeot of the nvendion s an orad dosage form whersio
iR (i} the srodable oo pompeising.
81 & first odified redoass somposition and
M 8 satony composiions
saoh mmmszt\aﬁ mmp\’s@sm r&ﬁ%@&i\m& wa pham**ammamt% ac::spiam zall ov sndvabs

T
o

f::ﬁmg:fasmcm& ars arangsd to m@em& druq M ﬁlﬁsﬁn@ refsase rales on admindstration
sty that the rate of redeass of the Srug from the dosags form is substantishy independent
of g:\H ana
{30} an arodabie cooling srousid satd cove, whinh coaling CoOmpunes one o o
Spanings adending substynistly comglataly through seid coating but Nt penedrabing saig
30 cove and commurniosting from the srwirgeimsn of use to sald corg, whenln neloass of
redigabive ov & pharmagsulicaly scospdable sall oy sohvals therse!, From ihe srodalde cons
cocurs substantially through the savd apeningis) and through evcsion of satd smdable
cualing wndsr pra-dsterined g sonditions which oval dosage form has desolution
profile whasain nod less than 25% and nod roore than 55% retigabive & dissavvad at &8
35 ndndtiey and oot less than 5% of relgabiine i dssolved &t 480 minutes when bated
secording to the dissolution method () whansis B fes misthod  smploys USSP Agparatis



Stage 2:- Preparatton of 2-ethexrcarben la "'nib -6 4-flue ISnittebe ti.te
rte. A vessel was thargetl with 4-W/I| uurobenzyi erni nuR4truanilihe 1,0

equi v.: IWO 2041)08919a0Et (2.0 equiv,, 52 wt), and di et nyl eaThraiia/ofioEC)

7vol), The het eroget mus m xture was stirred at 20-25 Cfor 1,5 h or until
conpl et e By HPRERUARRRPEhal g o redtlegagdd WalsUensr ge&dwﬁ SRS Xt WO VWAL
heat ed t 0548uRQngeoR0uANd ot BHAHNG! Socidiiatickia, diedt g peand the | ayers
wer e separat Kl he omani ¢ m xture was concentrated under vactium and

n-, f 3WH was a&d@Mﬁép%§f?hﬁl"@»@f‘%@?t’@ﬁ§tﬁéﬁﬁtﬂﬁﬁﬁﬁfﬁ%‘f‘é}f@fﬁikﬁtatl on. The
distillation WES bbbk doddehlorbfig: desired iatio was obtained. n-BufaH was
added and the nkture me adj usted t6 50-6 Cto dissolve all solkla The batch
25 tenperatute vvasa‘a%lf@%t"@‘é?f@%f' e SHITIROSIEENAEH with

2- et honcat onyl am 9;@4&0}t3|@éq{pgg§&\gyl arni no) -rtrobenzene, The suspension
was stlnvd at é en €OC edtotrC The SO|Id was filtered end washed

Per cent yisghdh r@h%%semm &@aﬁé@& 30riSt ARt wRerRAk At B Elh@abi ne

A pressure vessel was char L

2- et hy oxy BFBSHE R #Ho A" rﬁ‘@%ﬁ@%ﬁ@%ﬁwﬁﬂﬁ'ﬁ THEEEhESEeg (1 w),
and the calm@lihe %ﬁ%ﬂ&utaﬁw & %\%g g iHeDiiRn Ml if BELNEREG) sfxé&éé\@@n*
pressumtest with nitrogen to beryg. The react or was charged wt

denat ur ed® RDBH11/ 089126PCT/ EP2011/ 050633 ethanol; 10 1 10 vel), and t he
stir rategjwas eﬁ;@i%m%%&% arbPA sl @mmv‘fﬁhtfﬁ%&éﬁe‘é%rtﬁ%m% nﬂ%&@%@én JyhdTES

wWith :nitrogen to berg. MecUor$ m xture was . heated; to Cunder react or

contra OnBESEHY ?H@F%ﬁ‘“’t ST EY Shraugt SBOCERAS bﬁ%’ﬁ@@@@%@@ﬁﬁ@tﬁ%‘?ﬁ%s

di sconti nk&ﬁ%@ﬁt@m&hqmﬁﬁmte@mmm% Ldy t%%a&#éfﬁé mmewﬂ F@@is@qg Ratle@hids Rar 9,
Foam ng the third h dr og enﬁ%ur ge and once the vess mached 2 berg agai n,

hydr ogen # %W‘bﬁﬁ?“h@ﬂf s lahis sakes going thesfaliiparorrodeble GaBEHcUThe r eact or

cont ent V\@,Etﬁta%\g% tﬁa‘%\gg t%M@ew%aé %%tthgﬁﬂ%t\(‘@%aﬁﬁ%ﬁ e %&a&%@&&@o@f&%} stirred
for an additional 1 hour at ete he reaction m xture was

filtered SHEY PrPuegas @%ﬁ%”ﬁ’@'{\”{“@w r‘@%‘@@%ﬁ*‘@““ Wr*‘?f’é@ééjﬁ“@mﬁ@‘ FSEEt or was
rinsed W §R«dRNak Hoechrahrandhs a‘a@ﬁ abin §(t§n¥@$b}@d’&(§ﬂhﬁl@h@§ shQ ﬁ%@&‘i&"@%ﬁﬁ nse was

filtered and the sO ution transfene he sect , vessel Once the

bat ch t en&kal ttigakirpsshssclier ghaghmingtesdn Sedenakinades shamis ©R4% 100 nbar
(sol ufg ongliskl BQkd Sluise ﬁﬁj&tu& a%viﬁ%ﬁ@kﬂ‘ b Q{E‘_ & %Méﬁcﬁi E&iﬁk@sﬂee@ I (75

vol ). The sol ution "was heated . hsg unti| dissol ubon has
occur r ed. STHE gat R %‘*EM%%MWW ‘F‘?m@h@i Ededy ahdHTrddpgd BEYs( APO, 5
g (0.005 wi)sied nised gl n denatured ethanol; 20 nt. 15 (0,)2 vet), After
charging the seed, the sol ution was |rrrm1|atel oWwed to 40 C over 40.

m nutes, then ‘gt %wsb»fm‘w\sm'ﬁfémgweer%we!ﬁsewf goggefeat over 2

kal i, Th%@%g&@%eneous solutkmwas stirred at 0 ''C for 1 hour. The batch
was mIIed isofated and dried.. The elun-y was transferred to a filter an
filteled. The Wet cakECURRe EpEnebish ce® HEERE vacuum oven and dried at
30-40 t' C until th%qi—@;ﬁ'}gls@&% rdioRuie PharmlLS Stidkd %29 ‘Egta%%sfsa@rer%éhﬁi&nm es).
Percent yield range observed: 7040 Preparation of Petynorpf

reaction vessel was cH&%¥d with denatured ethanol (7.0 volumes) and
retigaNne (1 wt) wag, é@gﬁﬁd@%\aﬁ@&ﬁ%ﬁ% é&r@é&%mﬁ% i‘a}h@sﬁ@l'g}%@%ve and
stirred fr n minutes. The solution was filtered to clarify wth the

t enperat ure mai nt ailied ¥bOVeSHHH ffdughout the fi Itrm on process to avoid
precizpi tati on f Progusly Wit (B8RLOL M8 Solkh BB Atk Begkl diblk uol ume of
denatured et hanol After%%lt}btlvl_ogl the(}fl t§§ed SO ut°i§on waswre eatt\éﬁ4

00 70 $0 "C to ensE #F¥RigR E”%’bﬁw‘*‘f‘ﬁfﬁeﬁﬁ'ﬁ‘@f FETE Waginsserece 54- 57 C (55
"*C) and te”peratUr%u@iﬁﬁi’@v%@ﬂ&}%@l@w&ﬁ ggt&egm%aﬁr&& bbddiid < ¥@soM0!l ed to
48-53 "C, and upon reaching t desire erature ran seeded with 0.5
w % of Form A wet - rﬁeﬁih:e\a‘h‘@éwmeﬁee i%!?ﬁ'i“r'%mﬁﬁmﬁeﬁ@e&?e%f éﬁ?aﬁ&‘i#fﬁ{‘l) 02 vol)
at room tenper at ur gxihe, St Pfle M%gmt%%@&%n%‘é FyQ% Q&gﬁ&l%%&h Qie&ﬁ‘«}ea‘a% ed

et hanol . The sl urry was cooled to for 60 m nutes.
35 TRE sl ur ry was tHERceBemdls pedage ﬂ@ﬁ@%r‘?@@ﬁfﬂﬂb‘ﬂ%&m{@‘ eisgth, WO
2011/ 089126PCT/ EP2GELAAGA63R: FpbiG] &1 Shd Soti@fe EoMGCMabe ol n a: we
mlt on a reactor rectroul ation I I"oop. he target particie se.te was
reaci vd, the bat ch SEESTHESHEHOTERORA t 35 C atut then coolkx.1 to ard
held for 30 thin up to 24 hours, The slurry was charged to a fitter dryer
and settled for 30 mn, The nother Nave were renoved and the filter cake
was washed with odd (0 C ethang.-A washy (2..0 volumeg of denatured

et hanol ). Retigabine wag isolated fromthe filter drier and was placed in
appropnate containers. Percent yield range observed 65-e




10 Exanple 1 :4180m Tablet 2nlittre and EXAMPle 2, dittarng 'Tablet .1
aperturei In the foilewtv exanple the granules for Layers 1 and 2 were
pr epar ed wopatigBset2y usi ng standard wet granul ati on procedimP2011/hb@s3gr anul es
were then blended with the remaintng 5 ngredientg foi- each |ayer and
Conpes Sedk Rhget werdcayfahs Buvweicd it he deotinl e&sed st getdetipod whamwboat ed ugi ng
gt andard proceg ,u,rﬁes‘w%{\g\i agg\ép[‘]&)%%laqur coat and then the elite& fil m coat
was aopki d by ‘é&‘a%;’t‘”b“et‘h"é“' SOt ‘gg‘onto the tablet core in a rotating pan
wat er, . A, nrtut esi®fs Bannodiisiidkies wemposigehanieialnhy drilled in the enteric
coat pnal uci N tabl et,s, giiﬁxgngl e.l.and 2 resptggt-;\jfvel +hable 1 nokab Layer
1" granul ation 1 Relii%ig B Ae ~ACd S PR S EPRS B Y sEodptabie Saf orsolihls
5 thevent
P9} B% 1o 40 % of rate controlitgg polymer OF maliy rming polyraisr
(3 8 V% cartisy snd
{7 3 Socony somposion SoenprsNg
{3} 20% o S0% retigabine pharmacsutically scosmable sal oy sobeste
10 therapf
{51 O o 80% carvier;
whasrenn the fient andd secsnd compositions see dranged to elaase drug ot dfeang
refease rales on adedinistration such that the rate of relesss of the diug from Bhe dosage
form s substaniialy independert of pH and
& G 3~ 10 by woight of an pH dependent srodatls coaling svound said corg, which
costing comprisss one oF Mons opsnings sxtending substantisiy complatsly
through said coating but not peneirating said core and communicating from the
arpivanmient of use to said Do whesain ralease of nstinshine of @
pharmasestically scceptadle sall or solvste theraol, from e srodablis coms oS

Fa)

subsisvtialy Srough S sald openingds) and thoough srosion of sald erodalds

Cosling unider pre-daterminad o conditions.

A mentionsd above, religabins o a phamassutizally accepiabie salt ov solvates
thersol when administersd in sn orsl dosage form of this invention is indicsted {o be
wesiul for the treatment andfor proghiviasss of the Qisorders of the nverdion.

Fer s aspect of the invention, religetdine or a pharmacautically sccepiable salf or

B3
4]

sodvate thevsof when sdmivdsbered do a0 oral dosags Torm oF this bweantion & ndicated to
By el Toy Vi fraatrnsrt arcior prophiass of epdispey.
Iy one anbodivneset the prosent vention provides 8 mathod for ths trestment

30 administenng an oodl dossgs Toms of this iveniion comprising retigebing or g
pharmaceutically scoppdalds sal o solvate theredd, 1o & hunan oF non-human imsmma i
B & peaferned erbodieat T gresent invention provides a mathod foy the
fraabment sndfor prophyiads of eplepsy which mathos comprises sdovinisteing an oral
35 dosage fovm of this Invention semprising setigabine of 8 ghamacsuically accepiable salt
oy sodvate thersad, to 8 human o non-human mammal it pesd tereat.

15



1 77.4 16.3 Tote Layer 2, granul ati on Reti gebtneld45A

Manni tol,. 160C2L3 HPMC 6039, 1
WO 2011/089126 PCT/EP2011/050633

b s furthey eebodimsnt ths present invention providss an oral dosage form of the
wrvenlion cofvpvising relgatine or & phamasceuticaly acceplable salt or solvate theveat
for vise iy e trestment anstior proghivlaxy of e Disondars of the hvantion,

8 ety prefessd senbodionent the present Insention rovides an orsl dossgs

fonm: of e imesrdion comprising refigatng or a phamsesutically scosptable salt or
solvate thereolf for use in the roatment andior prophyiaxis of the epitepsy.

A fusther sspect i he vention is an ol desage Tovr according 1o the inventon
fusthiayr corpviving @ secons terageudio agent. The gaotnd thaespeutie sgant may be
solooied fom, bt sot Hmded W satamaraping (Tegratsd TR, walproate (Dspakols THE,

10 Sagabing {Gabdil TR bvsliraceiam Meporas THE, gabapeniin {Nsurondin TM}, phemnyioin

dhipdaaaha {Tranxans T, scolasslanide (Mlamae TR, disegpan (Vallam TH),
sthosidimids (Jaroedies TR, fefbarats (Folbated TR fosphaamdoin (Corsbyy T,
Tonamansy (Ao TAYL orcarbavaning (Toleptad TR, shanoharbdal, pragabalin (Lynca

the secon thesapeutic agent will be readly sppreciated by those skifed is the art

20 Ag s baeadn, the tee "pharmacauically accapishie” spbraces compoinds,
somposiions and ingradients for both husran and vedarinary uss. For seampds the fsmm
“pharmacsutically scosplable salt” smbracss o vetarinarily accepisble sat.

Suitable pharmaceutically acceptable solvates induds hydrates.

Ax used hereln, the e Uy shall mean the mean masimum plasmas vl
consentration.

A8 Uty horadn thes teers "ALIGT shal rosan fhe oosst arss wrsdar the plesms

B
A7

oonnprration vergus Hme cusve sver e dosing terval af sleady stals.
Neo adverss foxiooiogical sffects ars indicated in e abpve-manticred treatmvenis.
& mldications, inchading but rof niled to patents snd petent spphestions, oifed in
30 s speaficstion are hersin incorpuratest by relersnos s i eah individusl pubilication were
& P 88 Bough SNy

sheoiftaly snd Doy ndtcadsd & bs nearporitsd by refsras
st forth.

Thoss Eramples are blended o be by way of Rogration rather than nilabon of
the pressnt iveention.

Figure 1: Mean concentration tine profiles (dose ndrmshzsd to 400mg) of
retigainne follwang sdmvusteation of religabie IR GOG mg) and religabine MR Exampis Y

Lap
£t

53



Total. 181.8 Layer 1, Blend Layer | granules HPMC, kI NLV
Mannftl, 200SD Enteric Film Coat Eudragt L.30-D55 'dry basis) Methyl
cdrat e Mowo-20dvasezs Pel ysor bate 60 22,69 0136 028 Tot ®KT/EP2011/050633
Figurs & Kean concandraton ime proflss {Soss nomalized te 400mg ) of
refigabine follewdng .,sa.t;imméistmimn of refigatine IR {400 mg) and refigabine MR Example ¢
(480 migh and Exampls 2 (480 imy) i the fed state (High Fatl

Fagure & Tussohdinn profife of Examples 1 ang 3 tested with Dissglution Methad
0

37
s,

Fiaure 4: Dhssalution profile of Exsraples 7 to 10 and 15 tested with Dissolution
Methad (3}

Figuee & Dissoiuton profls of Exsimples 11 1o 14 andd 18 festad with DRssalutioh
folathod {2}

10
A process for the preparation of reigabing,
Btage t Hhage § con't
O - o e
R R
e . ; i.\___“ -
: T ™
e W . C ol
SR J \\“\\
SSerne-Ragtaaniiag o ) N -~ e,
Bhage 2 Stags 3
Gy Ratigebe
X ?f\‘&‘??‘:
Btage 4
oG
3. susfipdioooiss
SIBUSRC By
DRSS 3
§. s
W The following sbbrevialons are delned herein,

P& ~ isaprapanal o 2propand
IME — dustisl settviated spint

ot
'lx'.\,]



Di ssolution proflits far the daae forns ef Exanples 1 and 2 are shown in
Figure 3 of the actonpenyirig drawi ngs, 5 The di Ssol uti on nethod used is as
Mow& Di sswoubilnsdizs determ ned in accordame with UP Gen@CAIEPGNAO@B3 <711 ,
The procedure uses LOP Apparatus 2 with a paddl e sbew,1 of 100 rpm The
medi um i stQU- Hrfebdedwncitrate with 2. 0% w v sodi um dnmi acyl sul phate, pH
6,4 (90 mM. at 37C). The anmount of dissolve,d ietigabine is quantitated by
WV srvetroseopy using extemat 10 standards, Exanples 3, 4" 6 and 6 ReNabim
Common  gr &ifdeds Rreparaiee phdetgprobenepnaiiglad-tdrpaniing. gr anul es were 15
manuf adured by fluidizing the rett,igabine and nm venstalline oell utose

md4, ler and sprayi N the hypronell ose in solution onto the fl uidized bed.

Af t er Saddfwgiehe-rammepne a6 eanisuhi wof wig pissdvas gk {The muduregrahyseseder e
hed o a3 GOL 9 S-TBsl 0181 o 100 Gl e ol f
RIS was conmplete, & solulions of NaBRM, i T NaOM was sdded.  Alter sompleds
rduction of the nvine ot 75 S0, vty was sdded & the bot mibdure, The it wes
covted and acstons (0.2 voll was addsd. The mibdurs was coddsd 0 15 %0 and held for at
10 lesst 30 minutes. Oark brown orystaliine solid was coliected, woshed with watey, and
sirfed under vacuting of 80 - 85

Paroant visdd rangs obsarved: 79 - 5%

Sisge 2 FProparstion of  Z-sthoxycarbonylamine-§-{d-fluorchenzylaming)-

1§ nitrebenzens,

A wensal was charged with S8 HusrobenzamisebSndresniline (1.0 squive; L8 wi),
RaOES (2.0 equiv, 052 ), and disthyvoarbonate (QECY (7 vl The hederogensous
mibsiure was slbrad ot 3838 7O & L8 h o untl complste by MPLC.  Acslie agikd .G
2N sguivy was chiargsd and e mivlere was hosled to 4080 "0, ML s nBuON wers
added tr the midurs and e loves wore soparsied. The organic mbdure was
cofcentrated wnder vaouum aid S BEUOH was sdded ang distied wis sonstant wolums
cintiistion. The distlalon was contnued until the desired sl wes oblained. n-BulH
was adusd ang s mbdurs was sdiusted o 80-88 70 o disssdve sl selds. The baleh
fompersiues was sdisted to S0 and zesasd with Jethseposrhonyiaeing-S-{4-

Ruseshenyylavningd-ritrobangeng. Ths suspenuing was alived & 5050 ang thar costad s
00, The solid was SHored and washed adih cold n-Bul. The sofid was drisd undsy
reducsd pressure st 20440 °C.

Parcard yisld range cbeerved 80B8%

Stage 3 Freparafion of religabine

& prossuve vessa! was chorged  with 2esihyoeycarbonplaming-S{4-fluerabansyiarning-

ritrobenzens, T kg (1 wil and e calatest 1% L+ 2 % WG, BQ g (305 wi). The vesss

Lot
973

was prosswrs fest with ndrogen fo § barg. The resctor was charged with denatisred

o



fletigabine Mkrwystalline Celitlit\se |tipnmall o5e ' 603

o

K

oy
A

WO 2011/089126 PCT/EP2011/050633

sthanol, 10 L {18 vol}, and the a8 rale was sal o = 480 rpm. The woossl was pressurs

purged 3 tires with nitrogen fo & barg. The meaclion mikiure was hested o 50 °C wndey
eactar confrol. Once an nlemal lemperature of 88 0 was schisved, sgitstion was
giscontinusd snd the reactor purges thres Hmes with hydvoges to $ barg. Follwwing the
thind & @mg&n wrm\\ and o he vesse! reachad ftaas‘;:q LN EN mémng fiow oontng

resction was heataa:i o TO 0 snd slrred for an sddifionsl 1 how at TP G Onee
soviplets, ths reactian mbdure Wik itered.  The fiffrate wag bansfer to @ second 30 L
vinased, The rescior wey rinssd with denstursd sthantd, 3 L {3 volb ang heated fo» 58 70
Thue rines wias fitterad and thie sodution transfieoed o the second S0-L wegsssi  Onos tha
bateh temperaturs dropesd Sedow 30 0, @ vacwsum was sslablished, 100 mbar (soltion
will bod at ~ 28 °C), and the soldon concentvated fo 7.5 L {75 voli. The solulion was
Peated to 88 0 and sged undil dissolulion has oocurred. The batch was cooled & 80 °C
and seodsd with retigabing (AR, B g (0008 wil shervded iy densturesd athanal, 20 mb
(.08 wal), After @thwg;ing N gead, the solusion was nmedistaly oocled fo 40 "G ovey 40
mirtes, then aged for 80 min. The soldion was coolsd o 8 70 over 2 houss. The
hatoropensous solstion was stiread &8 070 for § howr, Ths batch was st solated and
driad. The slurry was transferrsd fo o filler angd Stered. The wet ool was ansfersd o
the vacuwum oven and drisd al 300 0 untl the LOD Indicated < 8.8 % wi loss (1208 °C
for 18 minutes),

Prargent wisdd rgnge cbhasrved: T0-80 %

Preparation of Polymonph &

& regolion vesss! was chamad with donstursd sthano! {7.0 volumes) and mtinstdng {1 wi}
was added and the hested fo 8575 °C io «Nsscke, and sibred for 30 minutes. The
sodLadions wiss Bltered fo clartfy with e rmperatuss maintaived sbows 80 °0 througho the
flteation pracess o avesd precigiteticn of product. The resclor was riveed and Rrisd with 3
woliives of denaturad sthanol  Aller fMivation, the fitered solidion was rehaated to 8070
G snsung cissolutionn The solufion was oosled o 54-87 G (55 700 sl tamperatune of
the contents stabilizad, The solsfion wes cooled to 48-83 0. and upon sesching the
desired termperatung rangs, sosded with 0.5 wi% of Form A webmilisd sesds s @ slurry in
deratured atanol {002 wol) &t reom femperaturs, The soed pol was washorl with GU2 v
denstured sthansd.  The shorry was cooled to 3040 °C {35 "0} and held for 80 mingtes.
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Thme mhnon granules **re then used to prept-re Layers 1 arkl 2 by m xing
with the othff Nredients and the | ayers were Kepared by conpression, aquens
fitm coatwo,2otimsm2he enteseit coat VAS applled, Tt-e aRCUMPI0IDOE@33

mechani cafly &W\d. Tat* 3 Lie et:riQx ion Layer 1, blond Relig: M ne Conmon
granul e Hype grdiBesuse wid GoLvedMEsng toketMul tocr kil Feaveulotir wnm%wn Sﬁ%ar ate

GSE

Layer 2eF g:grggﬁg ¥o)

celiu[os eg{%ji(%% 8'“%13 gg"‘r al'e o 8*%%%*?%‘é‘gi‘ﬁ%@“’fg%&%@o&oﬁ%‘*ﬁ at At

m ght 32) BFE18w helFdtal ngh 38,10 & e Bruraliny Goatehages © & TEeRyd and
seftind for 30 min. The mother Rguors were removed and the filter cake was washad with

I3

culkd {8 °C ethancl wash} (2.0 volues of dengtured athanoll. Religabing was wolated
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frome the Rier deier st was placed i appropaiste sondainers.

Percont yiekd rangs cbhserved: 8588 %

o Example 1 430myg Tablet 3mm aperture and Example 2; 480mg Tablet dmm
apariure.

byt fﬂ-ﬁimﬁi@@ wamm*& e granukes for &&5{&% T oan 3 e wa&pavm $§3§DH§’H?{§3§§ u&im

iﬁg&tha{j e coatad using standard MMW&S to sad %%\E sotouy coat sud then the
arvhanie flin oot was sppded by sprying the costing onto the talled core i 8 staling pan
cogtay. Apenures of Jeen o Sonnn were mechisnioadly Srilled i the antarie coat produsing
fablsis of Srampds 1 and Q rospactively.
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[Hssalution profifes for the dosage formas of Raymplss € and & ane shown in Figurs Jof

the secovnpanying drawings.

The dissodubing method taed 5 oy Rallovs:

Erisnbiion 13 Sotormivmd i ascordsses with USE Ganesesd Chaptar « >, The
proccire vees USP Appsrates T with & paddie spead of 100 rpen. Ths moedivm is 30 sl
sodium citrats with 2.0% wiv soditm dudaay! S-Ei?i;ﬁwiﬁ PN 8.4 (800 mil. 8 3TCL The
amourd of dissobesd netigatng s quaniiisisd by UV spsolroscopy using sdemat

stoscdards.
Examplas 3.4, Sand &

Radigabing Comrion gransdes wors praparsy by wat granuiaon., The grangies wams
manfacivred by Nuidizing the rofgebine and microoryeisiiing celluloss powder and
spraying the hypromslose in solulion onde the fuidized bed. Alsr adding ihe appropriats
amaiet of hypromstoss, the wet granules were daed o an appropeiate molsture level and

malisd to the degired particls size
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WO 2011/ 089126 PCT/ EP2011/ 050633 totats 35a,0 75.0 121.) Drilled
AM = Size (nm 2.5mm 3mm 41mm 5mm sw. I Ptio"kitttetill The | est nethod

enpl oys LWBRoApBsarzat us 2 equi pmrent with WO nit of nedi arPem@ErPaomms@Be sned
of 100 :Tr).: The nmedtumis 20 mM.soitumcitrate. w.th 2% wh' sodium
dnt ecyl slikfatpdoradj usWto pH 6. $1. Sanpiedsl i quots are wi thdrawm at
appropri age;:tinetnt-s;—ctanfi-ed-by-Vatt+ong;-and-t-ast-ed-by--V ~
spectrop 1?%%11%&}1?%} y o:tv:aluate..the Pha%fr?%‘%. .. kinetio.of (Md Rokwg
Mioroorysiafine Cefuloss RO

| Hypromeloss 503 AT
Total | 180

THOSS DOMTIONE Qraniies wene han veed fo propars Lapern 1 and 2 by miding with the
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fhen the entedtc cosl was applied. The aperiures ware mechanically dalied.
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| wastigate the bioavailatAlity of five MR fornulefins (..ExenDe 1 and 2 and
three. reverenasINR fonnul ati ons) adm nistered iin the fPat/FRedifoostl state
as a single dose relative to adni ni stratlon of the :immediate tel ease

(1:R), in the fed and fasted stat e, tofids. -t 26E.6f dod on
the MR fayrubat-ons—adm-phstem t

ey Aperture Sizs (m I} 35t‘*‘i‘r T ramm dram | 5mn
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Dissolting Mtbed {0

The fest maliod employs LIER Appsrsius 2 eguigivent vath 800 mil of madis sl &
paailley speed of 100 rpm. The madiom i 20 mA socRuey oirats sl 2096 wiv sodivim

5 dodeny sulfate, adivsled o pH B4 Sompde aliqusts are wilhdrawn af appropriste
timppoints, dadfied by Mivation, and tesled Iy UY specirepholomstry.
Shudy to Bualuate the Pharmacokinetios of Five Modified Refease (MR
10

To nvestigate the Moavailaldity of Hive MR formulations (Example 1 and 2 and thres
refevenne MR fonmulations) administered in the fed and fasted state s & single dose
relative fo achministralion of the mmediste relegse JR), iIn e fed and fasted state,
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Table & Dosing Regimens for Group H{Fasted)



This was an open-| abel, ram om sed single dose, aoss-OVOl phase study
concluded 1.1 healthy velunteers. Subjftle nre assigned to eiftr a fasted
dosi ng r e§onBESIBoup 1) 20 or b a fed dositv tegi man @GrEPR0IZ/O8063%5 oup 3)
(nigh-fat_neaQ.w.th _a washout of 5-7.it..lys hetween cross-ovei- sessions.
AD neat siwere standar di z@da}*iAFEhﬁhﬁ@fﬂ‘ the itiodited rel ease fornul ations was
adm ni St(‘t‘@d Iﬂ e‘Ther th§ gg%lorfed ((((( G tate AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA :
TreatmE1tItdt|Itrttattatl‘on' ui 4ects in Part A Ctoup 1 received eaCh
of the MR fonnut aﬁ%%@&i%ﬁ@mﬂmmﬂ—Emmﬁ*&t|on in ai. ran&$m sed a-way
uossoverifasi-iie | e4 Dosi N Regi nens for G oup
1(Fasted] WO o1 1l VOERRERE 21 Phlnles Goup. 1 (fasted) 4Mmg IR (A)
480m MR For nu#fisg MR Fofxdatin 2 Refesssivrfgrowi@ofor nuliati on 2- Ekarnpie 1
460ng MR: For Lol 460i ng MR Fornul ati on 4-

Ref erence: glriérrduﬁ%ﬁ '%\Fﬁjé%ﬁrg;%l?ﬁ EL@Q‘E TE"ﬂfl E&nlial‘%% "Ref erience Fornul ation
Subfectsiin Gﬁ%ﬂm@Whﬂe‘m@&*ﬁhﬁeﬂa&mé&ﬁm@tmen and the MR fermal ations in
a randoni-ted- ‘mannercf$=nway-crossover)and-stubjeets~in Goup 3 reoeilnmd IR

formulation and 2 MR fornmul ations. in a random sed neow (3-way crossover)
Wtte hi gﬁuibﬁatt;esﬂmﬁwms?ereﬁé‘@mmew‘ﬁwﬁ&dﬁbea&i mﬁs*ﬁﬁg‘mﬁmj;ﬂimmmémndﬁmm 2 and

Gmp 3(F Part A" Lgh.t at. e art. f at
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1- Exam pleen@=af86 ig avRuRrdismidhatioid-day ExatMet) m?ﬂﬁ@@;@ FARER Kl TetidcoR) 4-
Ref ereéﬁcet Formul ati on
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Table § Dosing Regimens $or Gvoup F and Group 3{Fed)

Part & Groug 3 {high fal mead) Part &, Group 3 (high fat rreal)
. PR e
““““““ 480myg MR Formulation - Dample 2| A80mg MR Formulation 4- Referenos

Formulation

S80my MR Forruiation 3 Sampls 1 A80mg MR Formulation § Refershcs

Formutation

S80mg MR Formvlation 3- Refersnee
Farmaulation

durnber and natirs of sublects
Subjscts were hhoally adull male and fomals volandesss bofivost 18 and 88 vears of

% ags dnolusivel
For t3roug 1, approximately 30 male suiects were 10 be snrolsd such thal sppvosimataly
T8 suljects completed dosing and pharmzookinedic sssessments.
For Graup 2 angd Group 3, appromataly 12 nale subjects wers it b ssvvliad s each
IOUR 3o that spproxinataly 10 suljects comiglaied dosing and poarmissoiinets

Pharmacokinetic Analysis

Pharvscakinatios (AUG and Sl or invnediste nslease and modifisd robsass
formnlationg wers the peimsry ghammacokinetic garsmsters. The sscandary

A0 pharmasoRineiic paramstaes W T S0 fi o Rimodlinde radooss angd roodiSed ralodss
formudations. Plasma sampes for refigating pharmannkinddic anslysis wors obtainsg



460rng MR Formul ati on 5- Reference. Fornulation 4:80m MR Fornul ati on 3-
Ref eretim Formul ati on Nt orobor And nattoo of. sobje.c..ts. Subj ect's
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e oni v | areehrgEadt PyRatioteRt P SRRr B Y e r B e
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tel ease a £es bi ne
phar moc kI haeTe: MEEEAAGREE T SR el TR SRR ) 62 ess
prior to gkobs fegh s (luph b okdlikoBigsrgpist dose on each dosim caon. Pl asma
cencentrations for pictarnacokinetio analysis of retioabirie were deterned
by val kla ted assay nethodol ogi es. 5Mean retigebtrie coneentrati ondi ne

profil es Falthd s ﬁaaw&éﬂiﬂmiﬁsiﬂs&wammm@iﬁlu meﬁi\@sm@ﬁf nigidRirgi e haif-Bekthatafare MR

(Exanpl e the fasted S re 1 and in
tho TR0 sEUPE™) MogiRed e ey ot e Py el At et B8R0 2 fons
was not plassidbiie: chdasSduatiehy stdisteaipradlekihe Thalkfa | i fe, therefore 10
AtiC(0-t) was used as Me primary endpoint, The PK resutts. for this
nodtfted release fornmulation in the fasted and fed state are providerJ in
Tabl e 6. Tabie Fablvem@ly,of m@wmwagmam;mg SthoviPapatdrtetier st el | m ng

s S4Bkl A 00 B BB R 6 S
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1 and Exanple 2 in the fasted siate, Vmax socurred Detween 10 and 45 hours post dose
somparsd to between 0.8 angd £ hours for retigabine B For both Example 1 and
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Table 7: Summary of Dose Nornmalised PK paraneters felloMvhg adm nistration
of IR Tablets (400m and nodified retease tablets Exanple 1 and Exanple 2
(480 ny) wo2hesped State (geonmean (CVvb%) (Goup 2) * PORAEPLI)ASIEAX
(noim) "-AUC(04) (nshintl) ;R (nzz14) 2,54) 840 (.34 Exanpd4e 1 (n=10)19.5
(6 - 24) 180%eEgsgatvdxamplation. sy Zepapis 29 3 1288aR sglyot weridaiy (feie.
Nor nal i sed . 1.9 400m-20 4R bot Badhe fastad -and-f.ad, state adm i stration of
bot h Exan%lnéea%laﬁg%g}%%aéﬁ%' g&%‘@%%éﬁs{‘%%@ﬁagﬂgae Sg??%ﬁt%‘ TEX tﬁ'o bet ween 20
and 30% of that obsened for IR For both Exant, 1 and Exanple 2 in the
fasted stgle. _ >curred behwen 10 and 48 il ours post de tonpared to
bet ween Oﬁgﬁgﬁﬁ 4':%urs for :retObine IR Fol. both Exame 1 and 25
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post - dosesgpkarngd Lo Hat tan 0.5 and A howrs fetyretigabine. In lasted
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Exanple 7 to 14, The exanples 7 threiyh 14 bel ow wem prsbam substantially
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in Table. 2. WD 2011/ 089126PCT/ EP2011/ 050633 0 o-N Stet*, Qunfity by
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The test msthad employs USE Spperatis 2 sguipment with 300 mb of media ang &

paddle speed of 100 rpm. The median i 30 mi sodium phosphate @it TO% wi

sodium dotecyl solfale, adiusted to pH 88 Sample aliquots are withdrewn at sgpropriste
T Hmspoings, osnited by Sheadion, and fested by UV spestroghotonmaty.
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Py
i

compensnis of the granus formulation were feed into the barrad of & continucus
granulstion followed by the continuous infliee of the granulating soluion. The wet gramules
wiste ransferred 1o @ fluid be deper and dried & 1he dasred moisturs lswel i 3 stivelar
faatisn 33 desoribad for Exungles 3108, The grannies wans oy millad and inseed with

A the othay gradients ohowed by fabist comprsasion, han squscus filn costed, then the
snleric coat appiisd. The aporfunss were mechamically drilfed.
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