
NOVEL Co POSMON      The present invention relates to an oral dosage form
comprising A2-am4- (fluorobenzytamiho)-pnenyl)carbamic acid ethyl ester
(retigabim) or a pharmaceutically acceptable It or solvate thereat to a
prwess fa preparing such a: dosav fon arid to the use Of such a dosa'-,e
form in medicine. 5Retigabtne was diec-,losed in U84330. and r)dprogin of
retig:abine including poiymarph A were disclewl US6,53f3"151 and their
process for manufacture in USS,g14,42,5.      Controliing the rate of
release of an :active agent from an oral dosage form has received
constderahte attention end rilany different devices have been develomd for
such 10 a purpose. US Patent No, 5,00014 describes a tabiet cote provkied
with an cuter coating that is substantially irw,rmeabie to environmental
fitiki. The said outer coetiog my be Kepared from materials that are either
insolubte or soluble in the environmental fluicIL Where a soiubie material
is weed, the coatirq :is of sufficient thickness that the core is not
.exposed to envinximental fluid before the desired duration of the
owtrotled retease 15 of the active agent has passed,. Throu4h thie
rrqnrrneatiFe outer coating, one or more ovening(s) has been  created, so
as to provide environmental fluids with an aeons mute to the core.,
Therefm, win ingestion of the coated tablet, gaatro-intestinal fluid can
enter the opening(s) and contact or penee\ate the core, to release the
active agent The result is that the active agent is reteased in a
controtled manner out of the oc'ening(s) oniy. 20 The preferred geometry is
:41.41 that there is a Circular hcie on this top and bottrxn face of the
coated tablet The %-tening(s) in question hem an area from abmit 10 to 60
percent of the feoa area of the coated tablet The rate of drug release is
found to be directly related to the .dianteter of the opt.,7,hing(s) and to
the soltibty of the matrix core and active agent, allowing the p..sibility
for e variety of dn,p, reiease profiles be it zero or fast order release,
25The sUbstantially impermeable =stings of US 5,004,514 are not suitable
for the ,contmlied :release of ail active agents, especkty pharmaceutically
active weak bases Or pharmaceuticaily acceptable salts and solvates
thereof. Such active agents exhibit a Markeddependentthey are more ,soiuble
at around pH 2, aSeociated with regions found in the stomach, compared to
their solubility in the generally neutral 30 conditions of the wall
intestine, around PH 7.       .W0.2005i01135 disoloses an oral dosage form
comprising a first composition and a second composition,. eathi composition
comprising a pharmaceutically acceptabW weak base. especially
(54442-(N-mathy14442-pridyDamino:tettioxy]benytithoezolidirie-2"4-  WO
2011/089126PCT/EP2011/050633 dione {herein after Compouricier
pharmaceutically accivtable sait soivate thereof,. Cthe drug) and a
pharmaceutically acceptable: carrier therea wherein the first and second
aim positions am arranged to release dox,) at difference retease rates on
adminiStratlon such that ltki: rate of release: of the drug from the dosage
form eubetantially indew.ndent or US Application Ni 121$05,409 arid
Internationai Patent Appiication No, PCIMS20M051062 (v020 Ii10:14433)
disclose modified release pharmaimutiksal kwritillations includino atmt
30-Th% retigabine or a phannaoeutically acceptable sett, solvate or hydrate
thereof.: almut 5-30% of a drtg delivery matrix inctuding 10
hydroxypTopyimethyicelluiose {WWI about 1,010% of an anionic surfactant,
and an enteric polyrr. Famlulations: incliAing about 3040% retigabine, or a
pharmaceuticaily atteptat4et.sdvats or hydrate thereof; about 5-30% drug
delivery matrix:, and an it for retardirid release in: the gastric
environment are also disclosed. RetidaWne is a neuronal potaWurn channel
opener currently in latesstve 15 developmat as an atkitinctive treatment
for adult patients with oartrakoriset seizures In Phase lit eOlepsy is.
mtigabine reduced seizure rates compared to patMnts taking pfacebo.
R.etigabine may also be ueefui for treating a variety of disorders
Oaratterised by nervous system hyperexcitability an:dor smooth muscle
hyperexcitatfility including seixtire disorders sucti as epilepsy:, neurop.
if* pain, inflammation, overactive biaMer, 20urinary incontinence,
functimal bowel disorders, ulcerative conditions of the intestinal tract,
hyperacilm gastric. motility, asthma, hypertension, migraine and eat%)
disorders. Generaily pharmaceutical wnwsitions containing retigaNne may be
tseful:as aritidystonits, effectively reducing muscle tonitity and spasms.
Additionally rvtigabine may also be useful as a neurobrotective agent, for
exam e, under condit'ions of reduced 25 cerebral Wood flow, such as during
a strAe and other isctiernia-retated events, and for the treatment of
vascular diseases affecting Mood flew such as Reynaucra syndrome,
impotence, premature ejaculation, female anoryasinta, ditorat erectile
insufficiency, vaginal engorgement, dyspareunia and vaginWnus. Additionally
retigabine may be useful for achieving revers:Ile cardiac arrest and
restoring coronary blood ft(vv Retigabine may 



30 also be weftil for the treatment of neurodegeneration. OttR_sr disorders
that may be treated by retigabine include intermittent otaudication,
potlakturia,. necturia" hypetielleida, enuresis, slopects, dystrienorrheal,
benign piostatio hyperptesia, FA-erne:Wm takvur,. disorders associated with
diabetes, such as retinopathy, neuropathy" nephropathy, peripheral:
circulation disorder and skin ulceration. AddilMnally retigabine may also
be 35useful for treatirkg behavioural: disordersstntfi as nicotine
addiction withthawai, manta; bipotar disease and anxiety diser&,rs. These
dieortim are herein after Wetted to as the Disorders of the Inventions.
Ret:vabine has been found to eknibit marked pH dependent solubility, e, it
is more scluUe in the acidc condifions of the stomach (around pH 2) than 01
the near neutral conditiona of the lower intestine (arotaxl pH 7): It is an
ohiect of the present 'invention to provide an oral dosage form .wmprising
retigabino or a :phannaceutica4 acceptable salt or solvate thereof, which
provides a mean (over a pient group) flattemi plasma pmfile for an extended
oehod of time, for example 4 to 24 hours, for example 4 to 15 hours, Le. 4
to 12 after admtnistiation, Such a dmage form is conskiered to be suitable
for twice daily or even once deity administration. Stx:h a dosage form :a
also indiceW for administration :n both fasted and fed states, with 10
substantly no clinically relevant food effect, i.e no dm durnpiN under fed
conditions. Currently in dinical triaIi retigetNne immediate release OR)
la:Wets are administered three times a day. Additionally to or dosage forms
of the pesent invention may provide loss interoatient variability in the
pharmacokinetics than previous modified release formulations of re4abine.
15.Amordingly the present irivention provides an oral dosage form
canpraing: (i) an etodaMe core, which core comprises a first modified
release composition comprising reVabine or a pharmaceutically aCM OM* salt
or soNaW thereof, and a pharmaceutically acceptable carrier therefore ; and
(10an ercklable coating around said core, Which ,coahng comprises one or
MOM 20 openings extending substantially completely through said: msfing but
not pemtrating said core and communicating from the environment of use to
saki core. wherein release of retigabine or a pharmaceutically acceptable
salt or sotvate thereof; from the erectable core occurs substantially
through the said opening(s) arti through erosion of said erodable coating
under we-determined pH cor4ticirta 25A further aspect of the :mention is an
oral dose form wherein (I) the erectable core omprisirq (a) a first
modified release composition and (b) a second composition; each =rpm/ton
comprising retigabine or a :phannaceutically acceptabte sett or sokete 30
thereof, and a pnarmaceutk.':ally acceptable carrier therefore, wherein the
first and second compositions are arranged to release drug at differing
release rates on administration such that the rate of release of the drug
kern the dosage form is substantially independent Of pH and          an ero
able, coating around said core, which coating comprises one of more
openings extending substantially completely through said coating  but not
penetrating said core and communicating  from the environment of .use to
said core, wherein release of retigabine of a pharmaceutically acceptable
sett or sWvate thereof, from the erectable tom  WO
2011/089126PCT/EP2011/050633  =um substantial:4y th4w9h the said opening-0)
and throivh erosion of said erodabte coating under preennined pHconditions.
As t.mW herein, the term "modified Meese means a compsition Mtich has bcon
designed to mduce a desinad phannacokinetic proffle by eholce Of
formulation For 5 example., the term "modified release" shall comprise
delayftl, pulsed and extended (sustained) release either alone or in any
combinatim 



In one aspect the modified release compotion provides extended rerease of
retigabine or a pharmaceutically a=eptabte sett or solvate thereof
Suits*, the :release rate of the drug from the :semnd compwitiw (When
present) 10is Substantially greater than from the first cmposition. it is
envisaged that the second composition is an 1-Imethate release
,composition.        Suitably said emdable coating is an enter coatiq
toyer, :most orefenably pen -heat* enteric coating layer. SuitatAy, the
second composition (When present) is formulated so that it provides 15
immediate release of retigabine or a pe\mrrriaceuticelh,eooeptWe salt or
solvate thereof, on contact with aqueous media Suitably, the first
composition is fmnulated so that it provides modified release of retigaNno
or a pemaceuticaliy acceptable sett or solvate thereof, on contact with
atitieaus media. Suitably the first composition is arranged so that in use
it releases at least 90% of :20 the retilgaNne or a pharmaceutica4,
acceptaae salt or solvate thereof in the intestines. Suitably the first
composition is arraned so that in use it releases at least 95% of
retigabine or a pharmamutically acceptable salt or solvate thereof in the
irftstines,        Suitably the second composition sarra,Ned so that in use
rt releases at least 50% of the ietigabtne or a pharmaceutcally acceptable
salt er solvate thereof, in the stomach.        Suitably the second
composition is arranged so that in use it releasesat least 60% of the
ietigabine or a pharmaceutically acceptable salt or s6'vate thereof, in the
stomach.        Suitablythe second composition is arranged so that in use
it releases at least 75% of the retigabine co a phatmaceutically acmptable
salt or sofa thereof, in the stomach, Suitably, the dosage form is a tablet
form 30During human Wats of an embi.->denent of the oral dosage form of the
invention we have found that, release of the drug is such that the mean
makirnurn plasma level conwitration (C,,,"") value of the drug is
maintained substantiatly independent of food during use. Le. the observed
Cm" value is similar in both fasted and fed states during use. Accordingly,
in one aspect the oral dosage WI) is arranged to release retigabine or a 35
pharmaceutically acceptable salt or so4vata thereof, such that the mean
maximum plasma level concentrationvalue of the drug is maintoined
substantially independent of food during use, 1,e. no dose dumping occurred
in the fed states during use,         in addon it has also been found that
the oral dosage form releases the druv suOh that tha mean area under the
plasma concentration versus time curve over the dosing innikal at steady
state C'ALIC") observed on administration is maintained substantially
independent of food &sing use,the obserml AUC is similar in both fasted and
fed states during use. Amptingly in one aspra.d the oral dosage form is
arranged to release ratigaboe or a Oarmaceutically ac ptable salt orate
thereof, such that the mean area under the piasma concentration versus time
curve over the dosing interval at steady state CALIC1ia maintetned
suk,-*.tantially independent of food durtng use; t,e. the observed ALIC a
similar in both fasted and fed states diking use. 10Thus, in a further
aspect in operation the oral dosage foim releases retigabine or a
pharmamrtically acmFAabte salt: or solvate thereof, so that both the C,m,
value and Alit; obeened on adminWration are maintained substantia4,
independent of food during use, i.e. no dose dumping =um, in the fed states
during use. A further aspect of the irwenfion :is an =1 dosage form whith
after administraticoi 15 may release the driv such that the mean area under
the plasma concentration versus time curve over the dosing interval at
steady state r AIX', is 80-125% of an equivalent dose of drug administered
as IR tablets. 



The compositions can be formed in any shape or mutual conformation
p-oviding the :required ,:ol,,ective of the invention is met. 20The abow
reference to the care being -erotiable includes the situation where the
core .disintegratos partiatly or whdY" or dissolves, or becomes porous, on
contact With the relevant environmental &Ad so as. to allow the fluid to
contact the active agent.. Suitably, the core disintegtates partially.
Suitably, the core isintsvates wholly. Suitably, the core dissolves.
Suitably, the core becomes porous. 25The preferred embodiment of this
invention provides that erosion of the coating is pH dependent        Most
suit**, although tetigebine or a pharmaceutically acceptable salt or
solvate thereof is more sdubis ;II the stomach than the intestines, the
product is formulated so as. to release drug at suitable release rates in
both the stomach and the intestines to 30generate a 811bStgritiMly flat
pharmacokimetic profile relative to the immediate release formulation, ic.
the product is formulated to compensate for the 01 debendenoy of
retigabine.       The above reference to the coating being erodatge
includes the Situation Where the coating Sintegrates partially or Wholly,
or dissolves or becomes Fierovs" .on contact 3$ with an enOronmentai tlukl
se as. to allow the fluid to contact the CCM. Suitably, the coating
disintegrates patially. Suitably, the coating disintegrates %*tolly.
Suitably, the coating dissolves. Suitably, the coating becomes. porow_.
Preferably, the erodaWe  WO 2011/089126PCT/EP2011/050633 coating is an
ante& ooating,i.e.it isms a defined, pre-determined pH threshold at which
it dissotves. Referably" the coating erodes at pH greater than 4,6, More
preferably, the coating erodes in the, pH range kohl 4.5 to a Most
cleferably, the coating erodes in the pH range 5 to 1. Pireferably" the
enteric coating is non-pemleab. Materials arid their Wends suitable, for
use as an erodable coating material in this invention incltxte varieus
polymethanylate. potymers, co-gocessed polyvinylecetate phthalate, cellukne
acetate trimeltitate, cellulose acetate Oithalate, shellac,
hydroxyTopyimethylcellulose- phthalate polymers and 'their -copolymers and
hyprom:eNose acetate euddnate. Suitably, the coating material is selected
from cellulose acetate 10trimellitatep1yinytate dtthalate,
hydmxyprooytrnethyloeilulose pthte 50, hydroxyropy1nethytoe.11Vime
phthalate 55, Ami-ezeT", Aquaterie.', celtoiose acetate phthalate, Eudragit
L30 D55, Eudragir4L, Eudragit'" FS, Eudragit'v:S and shellac, Most
preferably, the coating material ie Extraglr' L30 D55,          When
necessary, the erodanie coating may be modified by addition of ptasticisers
15 Of anti-tat* agents. Suitable materials for this pianise indude waxy
materials such as glycerkle, or example glytw,11 rhonostemate, or
mono-Idi-glycerides.        Typical sizes for the opening(s) when circular,
to be formed in the coating are in the range 0,9 mm - 6 mm of diameter,
such as 1, 2, 3, 4 or 5 mms in diameter, depending on the overall size of
the Wet and the sired rate of release. Additionally the opening 20 may be
2,5 or 4.5mm in diameter, in one aspect of the invention the openings are
.circuiar with diameters of 2 or 4 rnms, ki another aspect of the invention
the openings we circular with &meters of 3, 4 or 5mm. in another aspect of
the invention the openings are circular with diameters- of 2,5, 3, 4, 4,5
Of 5-nrr, The openings) may have any comenient geometrical shape, but a
rounded shape, el, substantially circular or elliptical, is 25 generally
preferred. More elaborate shapes, such as text characters or graphIce, may
also be formed, provided that the release rate can be made uniform in
individual dosage forms. Typtcal sizes of rion-ciroular openings are
equivalent in area to the above mentioned sizes for &cuter openings,. thus
in the range of from about 0,6 to about 30 rrim2,. 30For the purixises of
the present invention; the term WeninEr is synonymous with hole,. aperture,
orifice., passageway, outlet etc, The (N.-win(s) may be formed by methods
disclosed in US 5,004,614. Typically op.sning(s) may be formed by drilling,
for eempiekiaing mechanical drill bits- or laser beams, or by punthas that
remove the cut area. The formation of the opening( may by default remove a
small portion of the 35 exposed core, I ie also possible, to purposely form
a cavity below the aperture es a release rate controlling device, the
cavity exposing a greater initial surface area of core 



WO 2011/089126PCT/EP2011/050633 than a flat surface. Suit**, the openirv(s)
extend through the entire aredable coating such that there is immediate
exposure of the. awe to the environmental fluki when the device is placed
in the des:red enviionnt of user Also it is poesible to form the owitrig(S)
in Situ When the dosage fond is 5 administered, by Renting a coati%)
cantaining pore-lermirv agents ke, matenat that v011 dissolve in the
stOTTI3Ch to create pores 0 the coating, Typically the pre forming agent is
enxiahle in the pH range from 'I to 3. In a preferred embodiment the
openir-VO are mehanically tinged.             In US 5,04,614, the
opening(s) p raby comprise about 10 O % of the totat 10face area of the
tablet ie, the upper and lower surfaces of a :biconvex: tablet, In the
present invention, the opening(s) may compise 0"16 tr,,; 20%, such a 1 to
20% of the total face area        Alternatively, it may be useful to
,Obaractuise the rate ,controlling effect of the opening(s) by reference to
the area of the opening(*) rotative to the total surface area Of 15 the
coated tablet Additionally, especiallyin cases where the .core erodes by
undspoutting of the edges of the opening(s), the rate c trcIrg effect may
be related to the total oircumference of the opening(s),           0,1..:e
finding is that two ,igmnings, for example one on each primany surface of a
New:kw tablet, release an active agent from the core at a rate :marginally
greater than 20that of a simie op.sriN of the same overall area. it ts
.also indicated that the variability of the telene rate from the two
openings is Ithan the variability of raease rate from the corresponding
single opening. Accordingly, in one embodiment of the invention, the
coating of the core is omvkled with two or more opening. More preferabty,
the erodebte coating surrounditv the core is roovkied with two or more
openings extending 25 substantially comOetely through said coating bi...r1
not penetrating saki cm and communicating from the environment of .use to
said core.        Where more than one opening is provkled, the openings may
be /mated on the same surface of the oral dosage form, or on different
surfaces. Suitably, the oral closavform has h%o openings, for exam* one on
each of op;4..x..sirig surfaces. Suitabty the OlfA 30 dosage form is, a
tablet having two opposed Ornery surfaces each -surface having one opening
through the mating, preferably substantially completely through the
coating. The core Is suitably arranged so that one opening provides acimss
to the first composition and the another opening provides access to the
second composition. When the core does not include a second composition,
the oral dosage form may still have two openings. It: vAl be 55 understood
that both openings provide access to the that oompmition.        As a:
protection for the core material, to prevent :,-,,thitarnination via the
openings) before dosing, it may desirable to provide a :conventional seal
coating to either the core; or  WO 2011/089126PCT/EP2011/050633 tO the
dosage form after formation of the opening*. The seal coat may be a:
sub-coat or over-coat to the erMeWo coating,.        :Additionally it. may
be desiraWe:to kovkie a cototr coating to either the :core, or to the
dosage form after formation of the opening(s). The seal mat may be a
stib-coat or 5 over-twat to he erodabW :coating..        A. fut-ther
a:spect of the present invention is a pt%ess for prepariN :an oral dosage
form :comprising,. (i) an erodahte core" :Mich cm'e comphses a first
mmiitied release :composition      comprising retigaNne or a
tkarmaceuticaOy acceptable salt or solvate thereof; and a. 10
Oraimacatitioally acceptatAe carrier therefore; and          an eiWaWe.
coating around said core, tivitioh coating comprises one or more openings
extending :substantially completely throtO said: t.Vetiog but not
penetrating said core and communitating from the envirenment of use to said
core, 'citierein release: of retigabine or a phatinaoetitically aoceptabie
sa Of solvate thereof" from the :eru-able core 



15 occurs substantially through the said openii-ig(s) and through eroSion
of saki eroders,ts. coating :urtotr Fo-detehnined pH condrtions vottich
process comprises at least the: steps of (0foimulatiiv retigabine or a
pharmaceutically :acceptable salt or sotvate 'thereof into :a core; coating
the said core with an pH dependent eiedable coating; and 20:(iii)creattnig
one or more openings in the coating, said openings extending substantially
coMpWleiy through said mating but not penetrating said cote: and
communicetirq from the enVironineM: of use to said core"
According to yet a further aspect of the plesent invention., there is
provided a 25 process for prepadng an mai &sage farm which dosage form
cmprises (a) a first modified release composition and (b) a second
tioniosition, each composition comprising reNabine or a pharmaceutically
acceptable sait or solvate thereof (Rthe drug') and a pharmaceutically
acceptable carrier therefor, wherein the first and second 30compositions
are arranged to release drug at differing release rates on administration
such that the rate of release of the drug from the dosage form is
substantially independent of pH; which proms comprises at least the steps
of sequentially or simultaneous f: (i) formulating the drug into the first
composition; and 3F,t(ii) fcfritulating the drug into the second
composition; (iii) coatimg the said core with an pH dependent war:1%We
coati m and  WO 2011/089126PCT/EP2011/050633 ;iv) creatiN one or more
openings in the coating, -said ,owings extending substantially completely
through said coatiNg but not wetratirv saki core arid communicating from
the environment of use to said core, 6The first and second compositions may
be orepred by compressing suitable ingreNdientsinctmentimal manner to form
a compacted MSS in multiple layers, i41ich comprises the core of the dosage
form (also referred kherie tbet core), The tablet core may be prepared
using conventional tablet exc.:Owls arid formulation compression methods.
Thus, the cons typically wmprises the active cent or agents 10 along with
excipients that impart sett factory procming and '-*mpweesion
characteristics such as diitients" binders and lubricants. Additional
excipients that may form part of the core of the device include
disintegrants, ftavourants, colorants., release modifying agents and/or
solubilising agents such as surfactants, pH modifiers and complexation
vehides.. Typicalfy, the acfive agent and excipients are th=ughly mixed
;;',incir to compression kdo a 15 sad 3.-,ore. The core of the devim may be
famed by wet granulation methods, dry granulation methods or by .direct
wmoression, The core may be produced according to any desired pre-selected
shape such as t-,ti-convax, hemi-sphencal, new hemi-spllerical, round,
oval, generally eliipsOidat, oblong, goneratly Oindrical or polyhedral,
e.g. a triatvular prism shape. The term 'tnear hemi,sphericar is intended
to be construed in the 20 manner described in US 5,004414, Suitably:, the
wre is formulated into a bi-oonvex shape, e.g. having two domed omosite
seams,        Where the core comprises two compositions, a first
composition and a second composition, one of these compositions is vary
4ht1y compressed, then the ingredients for the other composition are added
and the two compositions are compressed together.        Suitable materials
for the first compwAtion are a rate controlling polymer or matrix forming
polymer for example high molecular weight hypromellose (HPMC) 2910 (also
known as E) or 2208 (also known as K. methytceliutose, polyethylene oxkle"
hydroxypopyl celiutose,xanthan gum, guar gum, locust bean gum, methyl
cellulose, Eudragit NM, Eudrnit NE, kotikion SR., galackenanhans, dextran,
eftlosIlutose, 30 carbomer, carbop, polyearimhii, sodium
certvxymethykeliolose, l-Wroxyethyleellutose, hOrmyethylmethyloetlulose.,
shellac, zain, celiutose acetate or ,combinalkons thereat        In one
aspect of the invention high or :low molecular weight :hypromellose 2910
(also known as E) or 2208 (also known as :K) or a mixture thereof may be
used. Suitably 



the rate controlling polymer for the first composition is high or low
molecular weight 35 hymmellose 2208 (also known as K) or a mixture thereof
if only one composition is present 41 the core, suitably the rate
controlling polymer for the first winposition may be high or tow molecular
weight hyprometlose 2910 (also known as E) or a mixture thereof.  WO
2011/089126PCT/EP2011/050633 in a further aspect of the invention a
m'athination of at least two poiymers is used. In one aspect of the
invention a combination of high and tow motecular might hypromellose
polymers ate used L. two polymers hypTmellose kl MIN and hypromellose KaLV,
in one aspect of the invention: the. polymers are used in a ratio between
7525 to 15:85 of 5 high moiecular weight Omer:lbw molecular weight polymer,
In one aspect of Itie invention the rate controlling polymer or rnathx
forming, polymer comprises 8-40%, peferably 10-30% by tabiet weight
Additionally a lubricant may be added for examp4e magnesium stearate,
sodium stearyi fumerate, talC, or stearic        In one aspect of the
invention: the., lubricant comprises 0,4 to 1,5%, preferably 0,5 to 0"8% by
labial weight    Additionally a filer may be added for example
microcrystaltine ceilulose (AVICEL mannitol,ociactose.             ln one
&Sped of the inventkv the filler comptes 0 to 77%, preferably 10 to 77% 15
for exampie 10 to 30% by tablet might,        Additionally a surfactant may
be added for example sodium lauryi sulphate. In the present inventiOn if a
surfactant is used it is present in less than I% preferably less than 0.5%
of total tablet weight, i.e.. 0th 0.5% of Mat tablet vi.,eight. Suitable
materiats for theSag.2..oM oompositiOrt, include saccharoses, for example
20lactose and maltose,: mannitol" xytitol, calcium lactate, cabin silicate,
dicaicium phosphate, trenalese er microcrystalline cellulose for example
Aviceff. Additionally disintergrants or strwrdisinitergrants such as
acecannellose sodum or sodium starch glycolate, surfactants such as sodium
leuryl sulphate could be added. Most suitably, the Secondcompsitim is
predominantiy mannitol. More suitably, the second composition 25 =rip:rises
as excipiente, mannitol and magnesium glearate.        In one aspect of the
irintion the excipents in the second composition comprises 0 to 80%,
preferably 55% by tablet weight,        In one aspect of the invention the
disintergrantsin the second composition comprises 0 to 5%, preferably I% by
tablet weight 30in a further aspect the retigabine may be wet :granulated
With other ingredients, seWed: from, for example mannitol, AviceP OT HPMC
to prepare granutes which are then blended with other ingredients to fcvm
the fihst and: second compositions which are then compressed as discussed:
above. The wet granulation process can be performed in a fluid bed
processor, where the dry powder is fluidized by incoming, air through the
bottom of the equipment and the binder solution is sprayed into the
ftudized powder. The wet powder is dried to the appropriate moisture level
Alternatively, the wet granulation prk:"-\tess can be performed in a high
shear mixer or an extruder or similar unit setup for  WO
2011/089126PCT/EP2011/050633 continuous wet: gramilafion, In one aspect of
the invention the sawie granule cart be41.3-ed   both cmposition or
eltwnatively separate granules coal be pTepared for each wrnpositiori, to a
fialher aped of the inkierftri the rett:abi: may be micronized.  5
Formulations montaining microntzed reagabine may :allow administration of
formulations containing, tower drug quantities, They may provide more
conskitent pharmacokinetic profiles, and may allow a reductimin ck*rtg
regimen,        Fluid energy ritiElhg or micronisation is a frequently used
p-ocess for siZe reducing pharmamuticat materials. The parent Ai_',,ave
Pharmaceutical :Ingredient (AP i) is fed into 



10 the miffing chamber at a feed rate whidh is defined in the batch record
and set up at the start: of each batch. This product feed rate rtored at
intervals thrmsincatt the run, The irtie(:,Wp as creates a reduce,d
pressure zone at the ventuit and the powder pulled into the miltirq
chamber" The mill has e number of noLzies which are :evenly spaced on the
interior wall 15 of the milling chamber to create the necessary momentum
for coftions to reduce the size of the input API. The milling chamber ads
as a :patole dessifier by keeping larger particles inside the chamber
through inertia and alloiMng smaller part kn to escape with the gas into
the coiledion bag through the :internal classifier, Size reduction is
achieved :primarily though particleparticle 20In one embodiment when the
core ds005 not include the second composition, first modified release
:comwsition comprises :micronized refigabine.        The core may be coated
with a suitable pH dependent erodable material by any phannaceuticalty
acceptable mating method. Examples include can methods disclosed in US
5,004,614 and film boating, sugar mating, spray co:alio/ dip coating, 25
contression coating, :etectrostatic :coating, Typical methods include
spraying the coating onto the tablet core in a rotating pan cmiter or in a
fluidised bed water until the desired coating :thickness is achieved,
Sultebb, the :watirig is provided to add about 4 to fmgi an- or 5 7 my
cr-n4 of dry polymer around the tablet surface area Typically this results
in an increase in might (relative to the core) of from for example 3 10%,
i.e., or 5 - 10 % by weight, Suitably, the coating has a thickness in the
range -1104 to as mm.        As indicated above, the oral dosage form of
the present itu.ention is considered to be suitable for twice or once deity
administration and during use is indicated to proMe therapeutic effect over
an extended period of time, such as up to 24 hours, for example up to 12,
14, le, 18, 20 and 24 hours, per unit dose.        in a further aspect of
the invention the oral dosage form provides extended release retigabine or
a phamiaceirticaily acceptable salt or sdvate thereof, for example
providing in vivo reiease of the active agent over a time :period of up to
-48 hours for  WO 2011/089126PCT/EP2011/050633 OXATI*6 up to 25 hours;:
suitabiy up to 4 to 24 hours: preferably up to 4 to 15 hours and for
example up to 4 to 12 hours. lit a further aspect of the inventkin the oiat
dosage form providss extended release religabine or a: pharmaceutically
acceptable salt or solvate thereof, for example providing in vivo reiease
of the, active agent over a time period of at 6least 12 hours and up to 48
1-101.fr8 for ex.rrIpte at least 12 hours arid up to 24 hours       tn yet
a father' aspect of the invention the or dosage form provides pulsed
release of retigabine or a. pharmaceutically acceptable salt or solvate
thereof, for eitam:ple providing up to 4, for examrlle 2" cases of active
agent per 24 hours, The quantity of reNabine OT a phanhacetftaity
acceptabie salt or solvate thereof 10 to be used in accordance with the
present inven5on it a matter to be determihed based upon: typical
pharmatetAsM conskterations, e.g. known dosages for retigabine or a
Oarmacetiticey acceptable salt or solvate thereof, and is not limited by
the process of this invention..        la particular, where retigabine Of a
pharmaceutically sett or i54.va-te thereof is used n act0AlittrIce with the
present invention, a suitable dotage rave is. up to 1500 mg, for example;
10 to ISOOrnO. for example 20 to 800 mg, suitably 100 to 800mg, Thus,
suitable ore t ck-isav, forms of the invention comprise 40, 75, 80,
150,160, 200, 300, 320, 400, 450, 480" GOD or C.140ing of refit aloe or a
p&armaceutically acceptable salt or solvate thereof, 20The amount of
ietigabine or a phermeticatyacceptable salt or solvate thereof present M
the first composition: and the sed composition may be varied in accordance
with the desired dissolution profike.       M one aspect of the invention
the first cdmposition comprises I to 4 for example 2 to 3 times as much
retigabine as the second composition, suitably 1.5 to 25 for 25 example 2
to 2,5 times,       For example, where the oral dosage form comrAsml 480 mg
of retigabine OT a phamaceuticay acceptable salt or solvate, thereof, the
tablet core suitably comprises a layer comprising about 340 mg of
rettgabine OT a pharmaceutically salt or solvate thereof, and a layer
comprising about 140 mg of retigabine or a pharmeceutica4 sait or solvate 



30 thereof:      By adjustment of the release rates of the first and second
compositions, and adjusting the other variaWs mentioned above and the
surface area of the exposed core, the release rates M the different
environmental conditions can be harmonised to obtain comparable release
rates under different body environments, and so achieve more asconstant
dosing: to a pattit.       Dissolution rates may be assessed by Aq vitro
testing in solutions of the appropriate pHs: For example" when comparing
dissolution in the stomach and  WO 2011/089126PCT/EP2011/050633 intestines,
tests may be carried out initially at pH 1,3 with a transfer to pH 6A after
2 hours or 4 hours, as an assumed firm for resicince in the stomach before
empty irig into. the intestines of a notional ptient mspectively fasted and
fed comlitions, A further aspect of the invention is an mai dosne form
comprising: 5(i) an erodable core, which core compTises a first modified
neWse cepoelion comprising ret[gaUne IX a pharmaceutically acce .abie salt
or solvate thereof, and 8 pharmaceuticalty acceptable owner therefore; and
(it) 8ri erodable coating around said oore, which coating wmprises one or
more operiirde extending substantially completety thmigh saki coating but
not penetrating said core and communicating from the environment of use to
said core, wherein rtiease of rettgahine or a: pharmaceutically acceptable
self or olva.M thereof, from the erodable core occurs substantially through
the said openingls) and through erosion of 88id erodable wating under
pre-determined pH conditions oath mil dosage form tin dissolution Kate
wherein not less than $8% and riot more than 66% retkiebine is dissolved at
120 minutes 15 and not less than 85% of ,retigabine dissoMed at 460 minutes
when tested a(xvnling to Ole dissolutim method (2) Wherein the test method
8M003r.5 UP Apparatus 2 equipment with: 000 mt_ of tradie, a pattile
epft-td of 100 rpm, a rhodium is 20 PIM sodium phosphate with 1,0% wly
sodium dedecyl sulfate. adjusted to pH 8,8. A further aspect of the
invention is an ore i dosage form wherein 20(I) the ercdable core
otimptUinw a) a first modified release cciropositim and b)a second
oomposition; each composition conipftng ret4abine or a pharmaceukally
eocepUble salt or solvate. thereof, and a phamiaceutically act,->eptable
carrier therefore, wherein the first and second 25 compositions are
arranged to release drug at differing release rates on administraton such
that the rate of release of the drug from the dosage form is substantialty
independent of pH and        (ii) an erodable coating around said core,
which coating cc'kmpilses one or more openings extending substantially
completely through said wating but not penetrating said 3,0 core and
communicating from the environment of use to said are, wherein Wane of
retigabine or a Oarmamuticalty acceptable sait or solvate thereof, from the
erodabie core occurs substantialty through the said opening(s) and through
erosion of said erodable coating under pte,determined pH conditions which
oral dosage form has dissolution profile wherein not less than :25% and net
more than 85% retigabine is dissolvi at ,r15 735 minutes and not less than
85% of retigabine is dissolved at 460 minutes when tested according to the
dissolution method (2) wherein the test method employs USP Appatatus  WO
2011/089126PCT/EP2011/050633 2 equipment with 900 mi. of media, a :paddle
,smed of 100 rpm, a medium, is 20 mM sitirrt phosphate Aith 1.0%scAium
ctodecyl sutfate, adjusted to pH15,4 A further aspect of the invention is
an -oral dosage Wm wherein ari erodahte core tempA'sing: (a) a first
modified release composition and 



(b) a second compositim; oath caupositim comprising reigabine or a
pharmaceutically acceptable salt or solvate thereof, and a pharmaceutically
acmptabie carrier therefore, %,vtierOn the, first and second compositions
are arrarved to release drug at differing retease rates on OthrInstration
10 such, that: the rate of mlease of the drug from the dosage farm is
sUbstantially independent of Oland (ii) an erodeble coating around saki
core. Which coatiN comprises one or more openings extending substantially
completety through said waling but not penetating said core and
imminunicating from the environment of use to saki core, wherein rease of
retigabiiie rw 15 a pharmaceutically acceptable, salt or solvate thweof,
irom the erodable oort) =curt substantially thmgh the :said opening(s) and
through erosion of said erodatA coating under pre-dstmlined pH conditimi
Which oral dosage form has dissolutim profile wherein not more than 50% d
reNahine is dissolved at 80 minutes and not lass than 80% of retigabine is
dissolved at 30 minutes n the dissolution test wherein the test 20 method
employs USP Apparatus 2 equipment with 900 mL of media and a paddle speed
of 100 ipm, the medium e 20 mM sodium citmte with 2,0% wi sodkim &A-et:0
sulfate, actuated to pH 64,       A further aspect of the tovontion is an
extended release oral dosage fehth compriaiN 25(1)on erodable core, which
cam oomprisea (a) 15% to 55 % roNabine ip-haraiaceutically acceptable salt
Or solvate thereof (b) 8 % to 40 % of rate contrdling poiymer or matrix
formitv polymer (c) 0 to 77 % carrier; and 30003-10% by weight (Warm to the
core) of an erxxiable cckaUng around said core, which coating ci,1mprises
one or more openings extending substantialty completely through said
-mating but not penetratiN said core and cornmunicadag from the environment
of use to said tore, wherein release of rettiabine or a :pharmaceutically
acceptable salt or solvate 35 thereof, from the erodable core *cows
substantialty thnctigh the said opening(s) and thiough melon of said
erectable coating under predetermlned pH condbons.  WO
2011/089126PCT/EP2011/050633 A further aspect of the invenfion is an
extended release oralform %MY:rein (l) an: erodable core wmprng: (a) a
first .modifisA release composition comprising (1) 15% to 55% retigatAne
pharmaceutically acceptable salt or solvate thereof (2) 8% to 40 % of rate
ton. Mirk plymer or matrix formirg plymer (3) 0 to 77% carrier.; and ) a
second composition compng (4) 20% to 50% retigabine pharaweutically
acceptabW sett or Wheate thereof (6) 0 to n% 



%itterein the first and second compositions are arranged to release drug at
OWN, reWase rates on administration such that the rate of release of the
dtvg fiom IN dosage form is substantially independent Of pIi and (i4 310 by
weiVit of an pH dependent erodable coating around said .CPM: tiOh coating
=uprises one CIT awe epeniNs extendirq 511bOantiay cmpletely through said
coating but not penetrating said core and communicating from the
environment of use to said .00re, wherein release of retigabine or a
pharmaceutically acceptable salt or solvate .thereof, from tt* erodiable
ceie mours substantially ltirough the said opening(s) and through erosion
of saidlable coat img under pre-determined pH corWitime As mentioned above,
retigabine of a pharmaoeutically acceptabte salt or solvate thereof wtmn
administered in an oral dosage form of Ibis invention :is indicated to be
useful for the treatment and/or prophylaxis of the Disorders of the
in%t/s,,,-Iion. 25 VI one aspect of the invention, iretigabine or a
pharinaceutice4: acceptable salt or solvate thereof then administered in an
ore/ dosage form of this invention Ls indimted to be useflit for the
treatment ander prophylaxis of .ebilepsy:        In one embodiment the
present invention pro%i:ides a method for the treatment end/or prophylaxis
of the Disorders of the :Invention Which method =menses 30 administering an
oral &nage form of this invention compising reogatone or a pharmateuticalty
acceptable salt or solvate thereof, to a human or non-human m.mmal el need
thereof.        ln a preferred embodiment the present invention rsovkles a
method for the treatment and/or prophylaxis of epilepsy whict method
comprises admlnistering an oral 35 dosage form of this invention comprising
netigabine or a pharmaceutically acceptable salt or solvate thereof, to a
human or non-human mammal in need thered.  WO 2011/089126PCT/EP2011/050633
In a further emboriment the present invention provides an orai dosage form
of the rrwention compng reNabine or a pheirmateutioally acceptable soft ca.
solvate thereof' for use M the treatment. andior prophylaxis of the Doof of
the tnvention. in a further preferred erhbodiment the present invention,
provides an oral &Aar form of the invenbon comprising retigatine or a
Oarmaceutically acceptable, salt or solvate thereof for use in the-
treatmendlor .,-)rophylaxis of the epilepsy.        A further aspect to the
trivention re an oral dosage fm accordlng. to the rtwentron further
comvising seoond therapeutic: agent The second therapeuk: ageM may be
selected from, but not timited to, cart :ernazapine tTegreloi TM),
valproete (Depakote TM), 10 tiagaNne (Gablrit TM), levetiracelam (Kervra
TM), gabapenfin (Neurtmtin TM), phenytoin (Ditantin TM), rametrigrne
(Lemictal TM), donazepain (Kienopin TM), Clorazepate dipotassium (Tramene
TM), acetazolarnide (Dramoz TM), diazepam (Valium TM), eV:omen-tide
(Zerontin TM), fellbamate (FelWol TM), fesphenytoin (Cierebyx TM),
lorezepam (Ativen TM), oxcartmepine- (Trileptat TM), phenobarbital,
pregabelin (Lyrica 1:5 TM), primklone (Myselino TM), tiegabine hydrochlorWe
(Gabatril TM), topiramte (Topamax TM), trimetha\.,,'iidne- tTndione ),
zmisamide (Zonegran, TM), tacosamide (VimpatTM) eslicarbazepthe
(Stediesa,'Zsibinlx TM)" rufinamide (Senzet TM), vigabatrin (Sebril TM),
brivaracetam (RikerIta TM) and carisbamate- (Cmfyde): Appropriate does of
the second thwemutic adent MI be readtly appredated by those skilled in the
art 20M used hemin, the term "pbarrnaceulically acceptable"' embraces
compouthis, wrrwsitions arid itgredients for both human and veterinary use.
For example the term harmaceutically acceptable ear enlbTacee a
veterinarily acceptable salt. Suitable, phormacautioatly acceptable
solvates include hydrates.             As used herein, the term tIL abetl
mean the mean maximum plasma level 25concerlration,       As used herein
the term "AIX"' shall mean the mean area under the plasma concentration
versus time curve over the dosing interval at steady state: No adverse
toxi4cdogical effects are indicated in the above-mentioned treatments, Au
ixthlications, inckAing but not laTrited to patents and patent
applications, cite 4 in 



30 this smitioation are herein incorporated by reference as if each
individual ptblicarm were specifically and individudy indicated to be
incorporated by telem-rm herein as thotvh fu,ly set forth,.        These
Examples are intended to be by way of illustration rather than limitation
of the present thwntion, 35Figure- 1: Mean concentration time profiles
(dose normalized to 400m) of retigabine Wowing admthistration of retigebine
IR 400 mg) and rettiabilne MR Example 1 MO mg) and Exam* 2 (480 ) in the
fasted state  WO 2011/089126PCT/EP2011/050633        Figure 2: Mean
concentration time profiles (dose norrnatized to 400mg ) of retigabtne
fotlowing admtration of mtigabine IR (400 mg) and rettgabine MR Example 1
(4,30 mg) and Dar/10e 2 (480 mg) in the fed state (High Fat): Fiwre 3:
Dissolution profite f Examples 1 smt 2 testsd With Dissolution t,itethdd
5(1)-         FLire 4: Dissolution pfolile of Examples 7 to 10 rd 15 tesktd
with Dissolution Method (2).        Figure 5: Dissolution profile of
Exampies 11 to 14 and 16 tested with Dissolution Method (2) A proceSS for
the preparation a retigabine StkIge 1 i* \-"P= NV, L - &ov: cosset NbiA-z.A
FA1,m          



Star 2Sta,kr q. ."-"a" F 1192    0 \ 01.-W F-01;pt.i.     SUille 4    15
The following abtlrevone are defined heroin, IPA - ttopropanoi or
2-Drepanel IMS - Industri41methytated spirit  WO
2011/089126PCT/EP2011/050633 LOD- iimit of detection, Stage I- Promotion of
AI-(4-fluerobenzylamine).24titroanilinc 5 4-Anim:-2-nftroanillne (14:
equiv,;1.0 wt) was disaolved 41 IPA, The rrOxture wa5 wanmed to 75 Ts; and
4.-flutgobenzaidehyde (1.05 equiv.; 0.285 wwas. added. When formation of
imine was amolete, a solution of NeBH4 in 0.1% NaOH w. After complete
reduction of the [trine at 75 C.water me added to the hot mixture The
mixture was cooted atA acetone (0.2 vol) was added: The mixture was cooled
to 1 Cand held for at 10least ao minutes. Dark brown crystalline sotid was
collected, washed with water, and dried under vacuum at 50- 65 C. Pmont
yield range observed: 79 - 85% 



Stage 2:- Preparatton of 2-ethexrcarben la 'nib -6 4-flue ISnittebe ti.te
rte. A vessel was thargetl with 4-WfluurobenzyierninuR4truanilihe 1,0
equiv.: 1,0 wt), Na0Et (2.0 equiv,, 52 wt), and dietnyloarbmate (DEC)
7vol), The heterogetmus mixture was stirred at 20-25 C for 1,5 h or until
complete by HPLC, Acetic acid (2.0 20 eddy) was charged amt the MiXtWO WW1
heated to 40-50 c. H20 and n-BuOH were added to the mixture and the layers
were separatKI. The omanic mixture was concentrated under vactium and
n-,f3W+i was added and distilled e constant volume distlitation. The
distillation was w,ritind untit the desired iatio was obtained. n-BufaH was
added and the mkture me adjusted to 50-6 C to dissolve all solkla The batch
25 temperatute was adjusted to 50"C aml setx1ed with
2-ethoncatonylamino-544- fluorobenzylarnino)-rtrobenzene, The suspension
was stlnvd at. 50C and then coded to trC. The solid was filtered end washed
with cold n-Llu01-1.. The solid was dried uWef reduced pressure at 20-40
Percent yield range observed:- 80-85% 30 Stage 3-- R aration of retigabine
A pressure vessel was charged with
2-ethyoxycarbonylarnino-5-(4.-fluorobenqtamino)- nitrotenzene 1 kg (1 wt),
and the catatyst, 1 % Pt 4- 2 % WC, 50g (0,05 A4). The vessel 35 was
pressum test with nitrogen to 6 berg. The reactor was charged with
denatured  WO 2011/089126PCT/EP2011/050633 ethanol; 10 1 10 vel), and the
stir rate was sat to 450 :rpm. The. vf.,eser was vessure purged 3 times
with :nitrogen to 2 berg. MecUor$ mixture was .heated; to 50 Cunder reactor
contra Once an internal temperature of 50 Cwas achieved, agitation was
discontinued and the reactor purged three times with hydrogen to 2 barg,
Foaming the third hydrogen purge and once the vessel :mached 2 berg again,
hydrogen flow conitol was initiated and the agitator activated. The reactor
content were aged for 2 hours. The reaction was heated to 70 C and stirred
for an additional 1 hour at 70f" a Once wmplete, the reaction mixture was
filtered The titre was transfer to a second 2:0 vessel. The reactor was
rinsed with denatured ethandl, 3 1. (3 vol) wid heated to 10 The hnse was
filtered and the sOlution transfened to the sectmd 204, vessel:. Once the
batch temperature dropped below 30 *C, a 'vacuum was establisheA 100 mbar
(solution wifl boiiCt - 2q C)" and the sotlition concentrated to 7.6 I (75
vol). The solution was heated to 80 '.C and aged until dissolubon has
occurred. The batCh was cooled to 50 Tr and seeded with retigabtne (APO, 5
g (0.005 wt) stunied in denatured ethanol; 20 nt. 15 (0,)2 vet), After
charging the seed, the solution was immmliately oWed to 40 C over 40.
minutes, then aged for 80 min, The solution was =red to 0 '"ta, over 2
kali, The heterogeneous solutkm was stirred at 0 ''C for 1 hour. The batch
was milled, isofated and dried.. The elun-y was transferred to a filter aml
filtered. The wet cake was transfen-ed to the vacuum oven and dried at
30-40 t'C until the LOD ndioat 0,5 % wt. loss (120 "C 20 for 15 minutes).
Percent yield range observed: 7040 Preparation of Petymorpfl A 25 A
reaction vessel was charged with denatured ethanol (7.0 volumes) and
retigaNne (1 wt) was added and the heated to 05-75 "C, to dissolve, and
stirred fr n minutes. The solution was filtered to clarify with the
temperature maintained above 60 throughout the filtmtion process to avoid
precipitation of product. The reactor was rimed end lined with 1 volume of
denatured ethanol. After Motion, the filtered solution was reheated to
00-70 $0 "C to ensure dissolution, The solution was cooled to 54-57 "C (55
"C) and temperature of the contents stabilized. The stittitk)n was woled to
48-53 "C, and upon reaching the desired temperature range, seeded with 0.5
wl% of Form A wet-milled seeds as a slurry in denatured ethanol (0.02 vol)
at room temperature The seed pot was washed with 0,02 val denatured
ethanol. The slurry was cooled to 30,40 'C (36 'C) and herd for 60 minutes.
35 The slurry was then cooled to -5 "C to 5 C at up to 0.6 "Cimin,  WO
2011/089126PCT/EP2011/050633 The particle site was reduced i.istn a: we
milt on a reactor rectroulation loop. When the target particie se.te was
reacivd, the batch was heated to aUAit 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 min, The mother Nave were removed and the filter cake
was washed with odd (0 C ethang.-A wash) (2..0 volumeg of denatured
ethanol). Retigabine wag isolated from the filter drier and was placed in
appropnate containers. Percent yield range observed 65-e 



10 Example 1 :4180m. Tablet 2n1ittre and EXAMPle 2, dittarng 'Tablet  .1
aperturei In the foilewitv example the granules for Layers 1 and 2 were
prepared sepatetety using standard wet granulation procedures. The granules
were then blended with the remaintng 5 mgredientg foi- each layer and
CompesSed The two layei-s were then compressed togethet, film coated uging
gtandard procedures to add the colour coat and then the elite& film coat
was aopkid by spraytng the coating onto the tablet core in a rotating pan
water,. A,mrtutes of 2mn; or4111m: were mechanically drilled in the enteric
coat pnaluciN tablets of Example 1 and 2 respectively. Table 1 mgkab Layer
1" granulation 1 Religabine Ace t PH101 HPMC 603                      



1 77.4 16.3 Tote                     Layer 2, granulation Retigebtne145A
Mannitol,. 160C2L3 HPMC 6039,1 



Total. 181.8           Layer 1, Blend  Layer I granules  HPMC, klNLV
Mannftl, 200SD  Enteric Film Coat Eudragt L.30-D55 'dry basis) Methyl
cdrate Mono-idrides Pelysorbate 60   22,69 0136 028 Totak    



Dissolution proflits far the daae forms ef Examples 1 and 2 are shown in
Figure 3 of the actompenyirig drawings, 5 The diSsolution method used is as
Mow& Dissoiution is determined in accordame with UP General Chapter <711 ,
The procedure uses LOP Apparatus 2 with a paddle sbew,1 of 100 rpm: The
medium is 20 niM sodium citrate with 2.0% wiv sodium dmiacyl sulphate, pH
6,4 (90 ml. at 37C). The amount of dissolve,d ietigabine is quantitated by
UV srvetroseopy using extemat 10 standards, Examples 3, 4" 6 and 6 ReNabim
Common granules were prepaTed by wet granulation. The granules were 15
manufadured by fluidizing the rett,igabine and mlvemstalline oellutose
m44,1er and sprayiN the hypromellose in solution onto the fluidized bed.
After adding the appmpriate amount of hyp,romellse, the wet granufes were
dhed to an appropriate moisture level and milled: to the desired particle
size,   WO 2011/089126     PCT/EP2011/050633        %wAN  



fletigabine Mkrwrystalline Celitlit\se ltipmmallo5e '603



Thme mhmon granules **re then used to prept-re Layers 1 arkl 2 by mixing
with the othff Nredients and the layers were Kepared by compression, aquems
fitm coated, then the enteseit coat WaS applled, Tt-e awtures were
mechanicafly &Wed. Tat* 3  Lie et:riOt ion Layer 1, blond Relig:Mine Common
granule HypromeBosa, .K1OOLV Mannitoi Microcryslalline ceilulme Mg Stearate
Layer 2eFend Retigabine Common granule1 61.2122,5 Mannitoi13,328.5 Mli
celiu[ose5_010.0 Mg Stearalek; 0_51.0 Layer 2, TotaN $0.0100,0 MAW TatAt
might 32)OI610    Totals 3'33,0 E.nteric Film Coat  693.0 t 1167.0      



) 27,93 1: 2,93 110,80 1: 0,34   , &Argil L30 D$8 (dry basis) Thethy[
dtrate ; Mono-idi-glymrides : ; Polysorbata130 : 14.84 ,58 10.43 0.16
33,19      3.48 0,95 0.41         



WO 2011/089126    PCT/EP2011/050633        totats 35a,o 75.0  121.) Drilled
Awl= Size (mm) 2.5mm 3mm 41mm 5mm  sw.IPtio"kitttetill The lest method
employs LISP Apparatus 2 equipment with WO nit of media and a rmidle smed
of 100 :Tr): The medtum is 20 mM .soitum citrate. with 2% wh' sodium
dmtecyl sulfate, adjusW to pH 6.$1. Sample aliquots are withdrawm, at
appropriate timeOnts, clanfied by Wation, and tasted by UV
spectroph.Llometly o:tv:aluate..the Pharmac...kinetio.of  (Med Rokwvg 



FOIT ati Reti *Atte  after le do$e V    rn.t.           kr4; 10 Prictive
lwastigate the bioavailatAlity of five MR formulefims (..Exem0e 1 and 2 and
three. reference MR fonnulations) administered iin the fad and fost1 state
as a single dose relative to administration of the :immediate telease
(1:R), in the fed and fasted state, 15 To investigate the effect of food on
the MR fa,mulations administemlas a .t...=ingle dose. 



This was an open-label, ramlomised single dose, aoss-OVOT phase study
concluded 1.1 healthy velunteers. Subjftle mre assigned to eiftr a fasted
dosing re9itnen (Group 1) 20 or b a fed dositv tegiman (Group 2 or Group 3)
(nigh-fat mea0 with a washout of 5-7 it..lys between cross-ovei- sessions.
AD meats were standardized, Eadi of the itiodited release formulations was
administeted in either the fasted or fed state.
TreatmtEttltdtiltrttattation 25 Sui4ects in Part A, C'toup 1 received eaOh
of the MR fonnutatioas .and the iR formulation in a. ran&$mised a-way
uossover fasi-iien in the fasted state Table4 DosiN Regimens for Group
1(Fasted)  WO 2011/089126PCT/EP2011/050633 Group. 1 (fasted) 4Mmg lR (A)
480m MR Formutation 1- ExamOa 2: 4a.simg. MR Formulation 2- Ekarnpie 1
460mg MR Formtrlatim 3- Reference formulation 460ing MR Formulation 4-
Reference: Formulation 480mg MR Formula:km 5- Reference Formulation
Subfects in Group 2 received the IR. formutatien and the MR fermalations in
a randomited manner {$-way crossover) and subjects in Group 3 reoeilmd IR
formulation and 2 MR formulations. in a randomised meow (3-way crossover)
Witte high lat meat (see Tabte 5) 5 Table 5 Dosing Regimens for Grmip 2 and
Grmip 3(Fed) Part A" Group 2 (high tat meal) Part A, Group 3 (high fat
meal) .........................NNNW, Nabmg400mg IR   480 mg MR Pormulatidn
1- Exam pIe 2 480 g MR F-ormulation 2- ExatVe1.  460mg MR Formulation 4-
Referencet Formulation 



460rng MR Formulation 5- Reference.  Formulation 4:80m MR Formulation 3-
Referetim Formulation Ntorobor And nattoo of. sobje.c..ts.      Subjects
were hhealtby adult male and female vtAuriteen be 18 and 65. year of 10age
(indusive), For Group 1, app xitnatety 20 mas suNects were to be enrotled
such that awaximately 16 subjeds completed desing ard pnarrnav*inetic
assessments, For Group 2 and Group 3, approximately 12 mete Subieds were to
be eniviled into each group such that approximataty 16 SU ects comOeled
dosing and piarmacokinetic 15 assessments Phal1114q9kAillEP"S,AtIgY,il!
Pharmacoldnetics (AIX and C".,,,j for immediate release end modified
release fonhulations were the primary phormaookinetic prameters. The
secondary 20 pharmacokinatio parametera were t" and t;.,;,ofirnimdiate
telease and modified release tormuiations. Plasma samples for ratigabine
pharmacckinetio anatys41 were obtained  WO 2011/089126PCT/EP2011/050633
prior to dosing amd up to 72 hours post dose on each dosim. caon. Plasma
cencentrations for pictarmacokinetio analysis of retioabirie were deterned
by valkla ted assay methodologies. 5Mean retigebtrie coneentration4ime
profiles felit-wino administration of retig:abine IR 8inti retktabine MR
(Example 1 and Examp:- 2) in the fasted state are shown in Figure 1 and in
the fed state (high fat rrie.al) in Figure 2.    For the MR formulations tt
was not possible to Ms.CUrately detemiine lhe half-life, therefore 10
AtiC(0-t) was used as Me primary endpoint, The PK resutts. for this
modtfted release formulation in the fasted and fed state are providerJ in
Table 6.     Table 6', Summary Of Dose Normalised PK parameters fellming
adminisiiation of IR tablets (403,3mo) and Modified Release tablets Exam* 1
and Example 2 (4Wmg) in 15 Pasted State (gammen (CV11%)) (Group 1)
(h)(ogthiL)"ALIC(0-t)J-ttint.) 2 (0,5 -4)20 (28%) Acero (34%) --    



Table 7: Summary of Dose Normalised PK parameters felloMng administration
of IR Tablets (400m) and modified retease tablets Example 1 and Example 2
(480 mg) in the Fed State (geomean (CVb%)) (Group 2)  *Tmax (h)Crnax
(noimi) "-AUC(04) (nshim1)   ;R (nzz14)2,54)840 (.34 Examp4e 1 (n=10)19.5
(6 - 24)189 (3359  Exampk. 2 (nt,11)12 (6 - 24)1:236 (2 %.) "Medan (re.
Normalised to 400m 20 In both the fasted and fed state administration of
both Example 1 and Example 2 resulted in a reduction of Cmax to between 20
and 30% of that obsened for IR. For both Exam*, 1 and Example 2 in the
fasted state. Imax occurred behwen 10 and 48 ilours post de tompared to
between 0.5 and 4 :hours for :retObine lR. Fol. both Exam e 1 and 25
Example 2 in the fed state. Imax occurred between 6 and :24 hoi.ss
post-dose cmpkared to batmen 0.5 and 4 hours for retigabine.  In lasted
stale Fonruletik.ln 3-Reference Example had a betikkben subject variability
Ulm a.rd Atit of 4-8% and 49%, rectn,ely compared to 29% for Example 2.
Example 7 to 14, The examples 7 threiyh 14 below wem prsbaml substantially
as dascribed ln Example 2-6 tgsMg: the. mtjgablee common gradWes descdbed
in Table. 2.  WO 2011/089126PCT/EP2011/050633 0 o-N Stet*, Ounfity by
Form-Mimi (rmyta bid)   Exten0e 9 Wm* 10 1 M. 0.1801 41,1 



41,1  8,6 42.1 42_1 60,0 380  84,0 2,1 2.1 2,1   FuLinlion Ad* Binder WSW
Rebzm Paiymr Modified R&ast PJmr &Alava. Lubri,ant  First Commition;
Immdate Rdease Layer  ron Oxdo Yt-Amfl0101Carant 



Niagneeimi:.c,3tostate 2,0 Lotuml     Aweetts Sub-voat: ()pat& E.',w)
Enteric Film Coat MelwryiktA1 Cepoimar ThethP Citrate Polftiate
19,0Coating Polymer      21,2.1,11,  Composition oT Extended Release
Tablets, 800 mg, Example 11, 12, 13 and 14 60firng Strength, Cbtailfity by
Pomutiatice (mgltabtet)    Exam Eon) ie 11le 12  



Example Exempt 13e 14    First Compftti Modified Release Law Korolarie
Cellitkvie ONkioi PHav Hptameilow 221 01.A ................ Ilywxyliese
2208 (MIN) Sodi01 WO: Sulfate Sleastk. Smlod Cornpositiow medLte. Retegse
Layer RaVabitie    t60 11.511.5 45..a49,850.8 35.0 5,0  Mdet Hier 8hlec
Diaintegrant  



WO 2011/089126 PCT/EP2011/050633      Ctxkle0.2  0.2 Coleralt       i
Meer/refuel Stem*103,0 ..; 1 Aqtreous, Stib.testi i Opoit0 N.,.,-am1 36,0 I
36,0 : 1 i 



Methwylk Acid Covelym33.17 1 331733.17 Die pws MOW CiVM:3..453A63,46
Modified Release Pdyner Plaslezer    0970.970,97 0,40OA 1 0,40 ,::... Dtfti
Apart:m.51mi 4,,,5en 4,5eire4,tore i: .4,5miii , 1, DI Wi,t  hod I' for
Exam loah 5 Exampqes 7 to 14 wehe tested using the It lioWng dissolution,
method,: The test method em:ploye USP Awaratus 2 equipment with 9W mi. of
media and a paddle speed of 100 rpm, The mediwn is 20 mNil sodium phosphate
with 1.0% wiv sodium dodecyl sable, adjusted, to pH 6,8. Sampk: aliquots
are withdrawn at appropriate 10 tlmepeints, clarified by filtratimi, arRi
tested by UV spectrophotmetry. Examples 15 and /6, The. retigabine drug
substance used in: Example 15 and 16 was micronized, as described in prior
sections, Common grenuWs A,Iitore elepami 4 continuom wt granulation where
compone,nts of the granule, formulation were feed into the barrel of a
continuous granulation fokowed by the contintio influx of the granulating
solutim.Th wet.granules 'vere transferred to a fluid bed dryer arid dried
to the desired moistum level in a similar fashion as de.salbed fc4'
Examples .3 to B. The granus were dry millexi and mixed with the ether
ingredienN followe.d by tablet commas:on, then aitmus film coated, then the
enteric coat applied. The apertutes were meotianicallydd  Composition of
Ex/ended Release Tablets, Exempt 15 PO mg dese strength) and Example 16
(600rng dose strength) 



, , ;: Aquemis Sub,tmat , , ; 1 ,001). Bmw.t119:0 ------.*: Eats* Rh Coat
tAttbarryik;.Acid CtygrvLliewsbn pinolu-0.0..Nlethon _ks- 16 and 16
Examples 15 m-ld 16 'were tested using: the foltowing tkssoWfion :rnkhW.
WO 2011/089126PCT/EP2011/050633  The test method 61Voys. LISP i'oparatus 2:
equipment with 000 .mL of media and a. imddl gieed a 100 The medium is 20
mM sodium phosphate. .wtth 1,0% wt sodium &Amyl sulfate; adfusted to pH
6,8, Sample aliquats'. are withdrawn at appmpriate fimepoints, clariCed by
filtraWn, and tested by UV spectrophotometry. Altudv..14.Eval:
....Moeloatie.I.MR) .. ..................... ............ ...... .. I
................ igigntcpm For ofinical evaluation a examples 7 through 10,
the subjects Mfl be up-titrated to a total 10 daily dose of Mnig. The
purpose of the titration phase is to improve the tt4efabiflty of
ratigabine. Next the reiatiye bloavailability assessments wI be conducted
by switching the formuiatiCile onevery fourth day of treatment, Each
subiect wilt be participating in six study peri&Js, in five periods
subiects will receive a 300mg BD dosing of mtigabine MR formulations
(ExartWes I to 10 and 15) and in one period subjects will receive, 200 mg
15 lID dosing of refigabine R. The altocetibn of the Vestments Mit follow
a. crossover design with treatment sequences allutated according to a
predefined randomisation schoduis. After this crossover. phases the
subjects MI be randomised to one of the five MR formulations for the Food
Effect phase. The effect of a high fat meat on the pharmacoldnetim of
reitabine following administration of each of the MR fenhutations (Exam es
11 to 14 and 10) will be studied at a dose of 600mg 00 since any food
effect would be ariftipated to have a greater impact at the highest dose
sberkqth, The phase is to be mnducted 85 a -fixed sequ,ence: the
pharmacoidnetics t4iti be initialiy evaluated totlewing administradon of
retigabim with a standard meat; followed by administrafion with  a higMat
meat, The fixed sequence should reduce the impact of any dropouts due to
2.5 tolerability issws should a food effect occur with one on the MR
formulations. The phase of the study is important because it allows
evaluation of the pharmacokinetics of retigabine folloMng &ftinittration of
the highest MR tablet strength (600mg.) and can be used to predict the
systemic exposure to retigabine following administration at the upper end
of the eftaciotts dose range of 1200rrg day (61Ving MD),  WO
2011/089126PCT/EP2011/050633 CLAMS 1,An oral dosage form cmors          (i)
an ailxlable com, which core comprises a first modified release composition
5 compising retigabine or a phannaceutically acceptabte salt or solvate
theroof, arid a phantrac+.7-.:utically acceptabie carrier therefor e; ard 



0) an erodable .weting around said tore, whidn coating comprises lone Or
MOM openings exlendirg substantially completely through said coatirv bt:t
not penetrating said core and COMmunicatingcmenvimment of time to said
oore,ratease if 10 retkiatAbe or a, pharmaceutically acceptable sett or
solvate thereof, from the erodabte core occurs substantially through Ow
saki opening(e) arid through erosion of sekl erodable coating under
ore,determined pH conditions. 2.An oral dome form as claimed in daird
1.taivrein 15(i) the erodable core comprises:: (a), a first modified
release composition and (b) a second compoon; .eachi:011p$4:On
comprisiNrtiiabinf o. a Oamlaceutically acceptable' salt or solvate
thereof, and a pharmaceutically acceptable carrier therefore, wherein the
first and second 20 comocksitions are ananged to release ruo al differing
release rates on administration such that the rate of release of the drug
from the dosage felon is sulanthIlly irdependent of of+     3, An oral
dmage, farm as claimed in any preceding claim k"vtirein the first 25
comrx,son nprises a rate oontralling polymer or matrix formingpoymer
selec.td from, for exampfe, high molecular weight ihypromellose (HPMC) N10
(also known as E) or 2208 (also known as K), merhylcellulose, polyethylene
okide, hydroxypoopyl oetlulose, xanthan ig:.tm, guar gdm, :locust bean gum,
EAragit NM, Eudragit NE, kollidon SR, galadomannans, dextran,
ethylcatlutose" .carborner, cartvpol, polyearbophil, sedUlh 30
carboxymethyWiulose, hythuyethylodulme, hydroxyathyitnethytellutose,,
shellac, zein, milulose acetate or oombinatiom thmot     4, An .0,ra1
dosAsge form as claimed in claim I Mierein the rate controlling polymer or
matrix. forming otymer selected from, for example, K inele.Wiar weight
hypromellose 35 (HPIVIC) 2910 (also known as E)"  WO
2011/089126PCT/EP2011/050633          on &sage form as claimed n claim 2:
wherein the rate controliki polymer or matrix funning polymer selected
from, for exaniple,, high motecular weight hypromeilese OIPMC) 220e (aiso
known as tc). 5 6,An oral dossge krm as ciaimad in any oreceding claim
wherein the coating erodes at oF$. greater. than 4.6. 7.An oral dosage form
as claimeA in any premding claim wherein the open:n (s) the coat Ware in
the range 0.9 to 6mm in diameter 10 An oral dosage fr-krm as claimed in any
rseceding.t"kilerein the openings may ckvIrtilse 0.18 to 20% of the total
tablet face area. a.An oral dosage form as daimed in any of cteims. 2 to
81,,vherein the timt 15composition tom:prises 2 to 3 times as much
retigabine or phcrr ceuticatly .acceptahte salt sotvate there& as the: tom
.*.sition, 10..An oral dosage form as claimed M any preceding ciaint
comprising 10 to 1500 mg 



retigabine.  11. Use of .an or dosage form as claimed in any preceding
claim for the treatment of disorders of the rivention.       12. Use of an
oral dosage form as claimed in anypremding claim for the treatment of 25
epitepy"  13. A method of treatN a patient suffering from the disorders of
the invention ci-Jrnorising adrninisteriN to the patient an oral dosage
fcmn as claimed in any one of claims 1 to 10. 14,A nwthod of treating a
patient aofferirtt from eOlepsy (=wising administering to the patient an
oral dosne form as claimed in any one of claims 1 to 10. 


