5 JAN 2007 WD 2004/012741 PCT/ EP2003/ 008368 SUSTAI NED RELEASE FORMULATI ONS
COVMPRI SI NG LAMOTRIG NE This invention relates to a novel nmethod of treatnent
using lanotrigine and novel formulations, in particular tablet

formul ations, for use in such nethods. 5 Lanotrigne,

3, 5-di am no- 6- (2, 3-di chl oropbenyl )-1, 2, 4-triazine is disclosed in UsJAN 2007
4,602, 017 anevdebidzzhdi21. Products conprising | anotri gp@gesSedaisket ed under
the trade name LAbl I LTAL"4 by the d axoSm tbKline group of conpanies. Such
products are particularly effective for treatrrent of CNS di sorders,
particularly epil ; |.tiple sclerosis and psychlatrlc

i ndi cations i ncl ugﬁgﬂrﬁﬁ% ar d?@%ﬁl&gﬁ Va?m@tf‘mi%fﬁlgf formul ati ons of

| anotri gi ne have been approved for nmarketing, for instance, conventional
conpr essed i nst antThis aeabenaelfitsic anoyehipéthod of weatrmpnt habig frgrolPiBingyd 8Ny, 100 ny,

150 ng or 200formgplagfnsagpartivdaritabigy ferdnletivis, fof hwe isuchmetheddm ni st ered once, tw ce or
three tines dail yLde@ineJW@{Mﬁcﬂdﬁtﬁﬁxyn@,zma&ﬁai&ﬁ@iobeamm: drug regine
cont ai ni ng vak 0l GandBro021111 Prodicls dinpB &Y ldSotriktne ard Rarkdibd QMRS te tRkd ke day f or
weeks 1 and 2L&ﬂfé‘rhﬂ@’rb?§ééﬂx$sgnt@§m£@o®\6 sa)f%my ShH prodRe lsﬁe pati@igdy 4. 15 After

this initial a{no [g;ggpgemergs@sn be

achi eved by ipng e SI ng. atl?} Smc %mg . IT anotrigine i s added
to enzyme, bnduc antwg he eptd ¢ [ng I@EDS cd hou a\#roi c acid the
dose is 50°my/ day F4 el ° V. °ﬁ W T ded doses
thereafter. T 3RENFoBYFA émﬂ’ﬁsﬁ'i ‘3?6’65“1 > BEO U in 2

di vi ded dose@%%@emmmaﬁ@@éé?@a%gﬁww &évcw@reyh@es 2 weeks.
These r egi menkr pmervgigheadded2@rntapficpileptis drug EEmeeHmng Falireipasidy itgliondegmspt addi tion,: -
WD92/ 13527 ( THendhkdry alnday Fowmdat 4nd A addiinricasediip 2 tesayrry by dortwadis 24nd 4f or nul ati ons
conpri si ng3 wasfer thidirstpresedakegnaingitdnes dose@O1OP Lo 460 mgdaly gambt schigved By iamglsisy di sper si ng
agent where thidbsdly2p@I56 mpGayfRinbtrigis ivadsedrl chybk-mawing yntispileptic atigsa smectite and
i s general ly @Lasgwithtiic acdif a0 k@@aydh: vehi® | brdllaff 100 Ry de a tabl et
which is capalligaefsesthenps Tb Rllictd heiRinthankd dobdiof308 10290 A/l i:LSkda Pr ovi de a

di sper si on \maogéa,d\egeéﬁm %&M&aﬁ) YD Ingtay by Mo wRUE Thesb R git@R bidligsAn be
optional | &%%pg&gg : case the dispersion tine is less than 5

t d Wh | h d
s, SR e ol e
25 ng or 100 '%?ﬁ““@?"%&"ﬁ%%‘gu‘”ﬁ‘&r rrgm g%’?fé'? j fster ed to
paedi atric paVi® ngwaf?@ﬁ“ El"P’i‘?éch\?%"? WWW Ylp’('???“tl_"i"mnt ed)

di scl oses phatPheri 9f g pbletéoimpyiie p b ighndich & rppiledt digpenipe B "8t 5830, by wei ght of
| anotri gi ﬁg migytesfiq pypyide 8 dispsrsipmwhighwilheassfhev a@tﬁ@slém Bae’mﬂskfcfm 5 to 50% by
wei ght of st agpti¢rally3Bm chatefl ingulriclicass theplish@ending isflesd thanJaninvte. Chdveble; and e) 5 to
15% by wei ght dispérsiffotabiats wisidhipzy beoivalhortyholrtlensh orciivparsd in p stdiempuptan of a free
fl1 ow ng powdewatds &y inagetddle@uririsihg 2yl I, I5mepe [OI@ST actieingretient Jhasputt €S havi ng a
particle sizegeirallgsdadi@fedid Rt QpiRts. :
30 W096/17611 (’I‘he Wellcome Foundation Limited) discloses pharmaceut]cal
compositions comprising -
2) 9.5 to 50% by weight of lamomgme,
b} from 15 to 50% by weight lactose;
c) from 15 to 50% by weight of starch;
35 d) from 0.5 to 50% crystalline cellulose; and
) 5 to 15% by weight of polyvinylpyrrolidone;
sand which is i the form of a free flowing powder having the following properties:
(i) no granules having a particle size of greater than 850pm,
(ii) at least 90% by weight having a particle size of 75 to 850 um,
40 (iif) the granules disintegrate within 30 minutes according to the Disintegration Test of
The Pharmacopoeia of Japan, 12th edition and



(ii1) at least 90% by wei ght having a particle size of 75 to 850 pm 40 (iii)
the granules disintegrate within 30 m nutes according to the D sintegration
Test of The Pharnacopoei a of Japan, 12th edition and 1 5 JAN 2007 WO
2004/ 012741 PCT/ EP2003/ 008368 (iv) at |east 90% by wei ght of |anotrigine

di ssolves within 30 m nutes when the granules are subject ed to th@ JAN 2007
Di ssol uti on welsermmyhod 2 (paddl e nethod) of The Phaydipeqnp SEE Japan
12th edition 1991. Lanotrigine is rapidly and conpletely absor ed after oral
adm nistration with negligible 5 first pass netabolism The absol ute

bioavail lability I(fsv%gl?eaggovqg%gmﬁ{]of?hoths n«ﬁ)sgol\%g 3891111%%3 fh%gg% %ra.nTQe chewabl e

di spersi bl e tabl

conpressed |1 ta”ﬁ? %ctegﬁéli‘e ’15°I‘fhﬁ% w"l\e%‘)dag‘ﬁ?#l%et 8 )é)gﬁcgﬁlagmg??@%” din water,
chewed and swal | 'BBEFR1EHEP-oned as whole in terns of rate and extent of
absor ption. O herlegetgae npply sdicemnstritahwrbadaieor] sdgpnisrpton pitogglisplst  of

epi | epsy dr e firshnats mgtabolisri. Fibe absplutadioavaiighilittip Haprd¥Pe pihiveis pdtelired wifosf)\) , val proat e
(Depakote TM), tiTEugelisivebds distiadiild tatildts whiv)found ©betquivdattd delambtigppra TM) ,

gabapenti n ( Meutiaet Rtablddwhathal thpyredsddtinistefeDbs| disprirdedin Whipr, che @Mz epi ne i s

avai | abl e as swdliowdtst Wallowe@isOBSC AR o tate afld dxichitRf db@hpliasi Ng chewabl e t abl et
(Carbatrol; ext er@tﬁ@mﬁgsla%a&ee m%m&f&&emﬁo@&ﬂé@ A4) bR ST Rk @éiurm tabl et,

and a |i gy kR TR, egprg%m%{;m @miﬁmq e as an
I nst ant rele d Is also 15
avai |l abl e as ql a %& tbF ]et( | eﬁ ont ai ns
sodi um val pr AR c w elc,) '%pamfe ER an
ext@nded reI ﬁlﬁ’@ﬁ?‘ﬁnﬁ 1"'&?”3 ?ﬁ‘ B0 Sté’i? ]P'l“f" et am ar e

avai'l abl e as F“ﬁ@i‘%’ﬁ?"aﬂ"é’ c@sandnsipnl frloate Eblepgnd a.qupnengiop.do g US valppigsplio 4 1, .
capscal ' tRat #yriiehlefes Bapakots|adejayed reipage GoaieflljablphWiiehicarppins sosiuayvelprs#terli| at i ons of

| anot ri gi ne prmeatdel:i forrmdition and s Reppkete BR anteiylendedrglesgciomm)Cabanggimdi ent s once t he
"t abl et reachdetirendtetnchn sthwilpakingdnpslhae gdnc Siantiaisizofidleaccur  anywher e
from1l.4 to 4eBeahGutmwdiicdrtiawi Ng drug adm ni stration. The di sadvantage is
that the pl asma memgpemtked thidd foapllaibRariakdtiiie povipd ithbdite fIBk)ofhachi eved wi t h
convent i gial adtiodrh@bdents Snce hY Bblét Cabhes i stobhadhEBK Sea@FIfsthh EdnBegitraBibs 8dcuradMm Ni st rati on

fol | oned by rm{ 4444 & hddes FIRHRE &ud ARG, TRARL AL i@ Of drug, see
Figure (1). Qmmé;&;ﬂoﬁ meué 1d PR LR W cofRblEREMetl & 1S Specul at ed
that the ”0 s, TRYpe ﬁﬂ%&d&&&l{&ﬂm@@dﬁw(g? ca;pfglé{ae?&etﬂcer%l& pl asma
concentrati Onr ma¥ tl;({%%{.l s ver se even é? curri ngtl nt sone_
atients ernat| ve crea as ntcratron 1 n
Fhe i ni tTal stag}%"rﬁglfI "g[ g 8@%@&%{‘5 %mfgwég’m eved may

al so effect DFECHE TRY TR E‘Sﬁ‘B‘Ta MEE e, in the
gast r oi nt est PWW&‘F&EFP“W’%%‘P%@?“ @H%"S‘BP]E)%’G conpqpirdionipfeng out a
regi onal abs &¥tjststages before By piak Plvma copesalpfien iyachievstiogl ae effeatecpEprodle- t he  ext ent
of absorption of Unsilretentlygit wee nét énowo rrhdrs indhetsasiybiptestipdhwact amgfriging itlel | vered to any
poi)t i N 30he absgrbeslt In cinping et b 1Rgibnat absuptionbiiyie b rebdndly Btrciaekredivdtit he ascendi ng
col'on. The  exi@ndéf aibrpivh SOlarfdiigina is closistart Shenaigpdivug aldeiveredih edypait idthe drug i s
del i vered as gaudi@ibsiind] €6t bsveed ths Gtbrddch £ the ascending colon. The extent of absorption is
also equivalent whether the drug is delivered as a solid or as a solution.
Accordingly, in a first aspect, the mvention comprises a sustained release formulation of
35 lamoirigine or a pharmaceutically acceptable derivative thereof.
A further aspect of the present invention provides for a method of treating CNS disorders,
which comprises orally administering to 2 patient a therapeutically effective amount of
lamotrigine or a pharmaceutically acceptable derivative thereof in the form of a sustained release
formulation.
40 A further aspect of the present invention provides for a method of treating CNS disorders,
which comprises orally administering to a patient a therapeutically effective amount of
lamotrigine or 2 pharmaceutically acceptable derivative thereof, in the form of a sustained release
formmlation wherein the lamotrigine or a pharmaceutically acceptable derivative thereof is
released approximately 2 to 20 hours after administration, preferably 6 to 16 hours after
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Accordingly, in a first aspect, the invention conprises a sustained rel ease
formulation of 35 lanotrigine or a pharmaceutically acceptabl e derivative
thereof. A further aspect of the present invention provides for a nethod of
treating CNS disorders, which conprises orally admnistering to a patient a
therapeutically effective anmount of |anptrigine or a pharnaceutically jaN 2007
accept abl e dewlwabiyg thereof in the formof a sustaiggdetGlHigse

formul ation. 40 A further aspect of the present invention prOV|des for a

met hod of treating CNS disorders, which conprises orally admnistering to a

patient-a thera eutlcall tive rmun not I pe or a

phar maceut i cat 5%1'3@“35’&?’\]/%& EWBYEIY 16 lﬁh m of a sustai ned
rel ease forn‘i‘ianﬁ‘EsP"t?ﬁDV\herel n the | am)trl gi ne or a pharmaceutically

accept abl e der i vaiWhernsedherein 8f tams "CNSeliserdes’aiapludpsispilsriyrmainededrma muiple 0. hours after
admi ni st rat i ownlerops, evhieepiriohiyang ptychiatr® chnditiprs inglidiegrbipPlatlisdptipy, 2G@ably WO 2004/ 012741
PCT/ EP2003% 006368, pethrbedénst #na piychintriachditions ewlpdigfbipoladdisprddpattionladls hour s,

al ternati vel yepit&sy pinkdd bagnlik iscedet. er  admi ni strati on. \When used herein the
term " CNS di sor demvherd 3 et the @th HRSHCIndRAbWRS paif AR SBmusollddkbibtl bn, p&s€ | er 0si s,
schi zophr eni aopam w&@wﬁam%&ﬁm&mmﬁuﬂnm&mﬁ g AbeRhder
preferably 5 @R RN Al &QiR, | ncl udi ng
bi pol ar digor ;ﬁa&%m%& %c?a‘éﬂw&@&ﬁcﬂ% b%}gtg)glm%r LH1 sorder. WWen
used herein-t t?{n% al nda%‘a’ es_acute altg suc miscul oskel et al

pai n, post OP&ratiy ‘éu A °r8a"1ass A, E?" c ‘pain such as chronic
mflamratory ns‘(h ORJFenip @ SRR a“é‘i’ °&tﬁ 8’1533(3%’5 '1'111"

neurppat hi ¢ paass ofthe dipordes gecurs fygioqiiy in the ﬁmvgzlawﬁnwérﬁrwﬂaré% gia, 10
synpat het i cal 4ages bragdess dlifeleng condition. Byderpare.iic ip Hpeerad tvith dniiset | ¢

neur opat hyj amataiiaiwmith 4o oghcstt dtepiieg ficidemithir 10wtk of hbeneatyfalligdisarder - pai n
associ at ed Wi Tha distrdyr was Inged 28bdi " Aeting et of disility is e Udins jois ot Bdalti ¢ di sease

t hat affects Gianitioh hWordBakklsnsty pap2s (Biirry And Lofan3696).0f t he -di sorder. occurs

typically in the irgtcRnitaPiR@entibn @ ahidph@a Gn ABGHcposRPHPsdRERY 80% of cases
becormes a |i fRihQRgiokOREkibris MR thotgh disBidr MR Reati b GRIER B BathySava@dRCi at ed with

significang loﬁpmyt%%:cguy_, wi th 40% of patlents attenpting suicide within 10
years of the onse Elesi Jggmgbfs‘a{_& h%éﬁﬁﬁ“% he 5 h

| eadi ng cause_ of B‘ 0,‘.tth S eéym m%h nof% cal.t gani sati on
- World Bank i “‘:ELE 1¥1r é‘f e"c'l'mm%
presentation gb?‘fm n| a an mgéeu a}? sd“f T ve e gfeh as

hal | uci nat i on & FF§°°“‘ ?‘ﬂ@’ npt ons such
as apat hy2> aisPe{ sl @P%é%ﬁ#@@?e%%& ldﬂ%@nﬂ FHenf of

schi zophr eni Wﬁ%@%ﬁ@ e Theserewir dagibpve d gpatibprapeplosy Wedidgsluds| | owi ng t he
ori gi nal di scdopeing DR peceplppantad@ismandsntagdyism of the Sy reoaniyr. Peseibecefiicamendf acti on of
chl or pronazi rrelative @Felyor esoneet dress,amigile eropastion ofgkticetd Rl toypp@dle’ ant i psychoti ¢
drugs are st ittehtmerandofmaethat 86 ntandiayot achichoistiiicatlyigeatiogfblirarreveramsioci ati on Wi th
mot oy si dee ef fidattmctichingand quabty oflife. easi ngl y repl aced by -the 25 newer :
"atypical " anti psGhidpatedts, epibtabh ofSajé|deEeaitin Ymb G B&8d thdnfakan cBduANZaPI NE
(Zyprexatn) Ofiongside symptoms of schizophrenia. The distinction between schizophrenia and mood disorder
is then somewhat blurred and a dizgnosis of schizoaffective disorder is often used. Treatment of
schizoaffective disorder typically requires a combination of an antipsychotic, an antidepressant, a
35  mood stabiliser, and amxiolytic drugs. Although positive psychotic symptoms can usually be
controlled, negative symptoms and affective symptoms are poorly treated by current medications.
+ Despite 40 years of developmment there remains a significant unme#need for treatment for
patients with the chronic debilitating disorder schizophrenia.
Multiple sclerosis (MS) is an autoimimune disease which is a progressive disease of the
40  central nervous system (CNS} in which patches of myelin (the protective covering of nerve fibres)
in the brain and spinal cord are destroyed by the body's own immune system. This destruction
leads to scarring and damage to the wnderlying nerve fibres and may manifest itself in a variety of
syraptoms, depending on the parts of the brain and spinal cord that are affected. Spinal cord
damage may result in tingling or nurmbness as well as heavy and/or weak feeling in the
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ri speridone (Risperdal"). These newer drugs have a mi xed pharmacol ogy which
I ncl udes dopam ne D2 receptor antagoni smand antagoni sm of the 5-HT2a
receptor. Despite efficacy and relative safety of these newer drugs, a
significant proportion of patients fail to respond to treatnent agg ?\lf[l

t hose that do, many do not achieve a clinically neaningful inprove H W 30
gl obal functwonimenzamd quality of life. In sone pati?&ﬁmoggdo@gsdes of maj or
depression, nmania, or mxed mania can occur al ongside synptons of

schi zophrenia. The distinction between schizophrenia and nood disorder is
t hen sonmewhat_ bl Lr d and ! di a nos S of .schi zo ectlv di.sorder is often
used. Treat mEAL"0 sc ¥4 tb’fam ve d”néuosggemm g Qf 2}% ul, %

conbi nati on @F"’%Pﬁssefh? 3? §°>s/ "?‘i‘i‘ chil §lieprp itabl liser,

and anxi ol yt i%7 W@?W%&dt%]&@?@%?ﬂqeweﬂm@@%fmﬂﬁe% usual Iy be
control | ed, regekyieodipinstiers- and affective synptons are poorly treated by
current medicat i o §rther asp@beffietinyention iy bheyss ofddmotiigipedra phropacedtitsdy e remai ns a
signi ficant wrphircediative thetesfdatbaneattnerft ofmultipltdeeniss Wit h the chronic
debilitating di soac6ther sspdet e iveitibes a iiilotl bideema bfatubipie ScekdWSphitls an
aut oi mune dictRRSR otblhi sdhinisr 144 REMESRpatiESERER: AlouftdBamdi}ine ant r al nervous
system (CNS) phiimiBiicily hesnehiviiedob N (the protective covering of nerve
fibres) jgq the bﬁﬁﬁtﬁh’ tamea@&uaqgﬂeasﬁm&egﬁew Ghbuticll§ RGNS OWn T mmune
system Thi S deat Hebllue b aFLQf gaaawmp ggmaqeshgsmunde” yi ng

an Se

nerve fibres dependlng on

e var|
t he parts of th %ﬁél“%gg‘?ﬁ“@b na}’ cof’e&ct aafc mbe ve m p‘iﬁ cord
dargge f"c Het Y aI ‘”ﬁ@“"h@ Bl © f weak
feel’i ng | n tn@“’?@&?ﬂﬂm 5 “’%"%W"?ﬂ’?%ﬁ ErsnoisrE o8 3gi8™icext reni ti es.
Damage i nt% hecifaki sichpiprdioeiqrite, hydrpbivpride Phosshese fpesaaic acidAelis gigkas aeptitst eady gai n,
numbness, sl dimazat, xigpdoeloHartrtepyedinatedr ahitasiton, vertigo and the like. Leandri et
al (J Neur ol ( 200070te tete FreBBE"35Ged tepuricldes thh wtatniepipbestblghed distadecs albben used i n
t he treat nentalse@hclides threpnaphyldxis tewsfaltiH ispartisdelp reibamy fot epilepryl wheghe scl erosis. 5 A
further aspeededitdtiod hg trbdd depiired @ Prevesit fiHe seitfres fdin obag.r i gi ne or a
phar maceutg cal | y Aa6ReRtiaMeRent @uintdl ke triias 8k ghibal tifookihfat ARAL of nultiple
sclerosis. otasrryfaaaaaﬁ%qfofmoﬂmaﬁewrarﬁges%agSz.@eﬂzarsbx@@ra@;be%a%t ment  of
ml ¢ ;BL& scekf b ?,xwaaﬁném@mgua 10 o R RS G5 mqmqrsadp?f | ent 2
accelpt abl e dWh%év aLlve t tﬂ1"ereo§ gf@&qfﬂ# Lci&?:&%t&’&s;g?g;ﬁ(} t| onf S thﬁ
use | anotyd gi Oor ar mac a cC e deriva ereof in the
manuf act S?deag“r’i@%‘?"gg P’“ﬁ ﬁ “%75%‘ &t ont nt of rrul t scI erosis. Wen
used herei n t he. t F“H’u‘“‘ %&em%g@ﬁm ‘g‘"ﬁrfei rreans a salt,
ester or sal ComFises orelfy agaipisteringpn agRtiey ?P@é"c%ﬁ“"f’ﬂ“ﬁ"l‘f@mﬁ‘m pi ent such
a human is casdpnel opstanedreleup fogrulation] wherein pupstitially sl the bpetrighye i rigsedr | gi ne or an
act ive net abc&bmtﬂsfqnhléahemihmeﬁwépwwﬁmm@mfﬁﬁﬂ}g@nﬂ%homﬁeac| d salts such
bydroc’:‘ﬁ)l O hitrgigistratiopelndaimromifetebly 10 rolS pitterbativelyr 10 o1 g igns, such. as-
acet at e, fuma.r at&ﬁnm&ﬁa‘caﬂmemv&amprmdeasﬁummraarsﬁmﬁﬁﬂagdnufﬁn@ﬁm The term
"treatment" @asa phaReteRBAIN biteptddi iHERHC hbief Whedh fBdintil a6t Riddigdeeck di sorders
and - pharmaceutically accepiable derivative thereof is released from the formulation 2 to 20 hours
afier administration, preferably 6 to 16 hours after administration and more preferably 10 to 15,
35 altematlvely 10 to 14 hours after administration.
o When used herein "substantially all1" means morethzm 85%,preferab1ymorcthan90%
« Administration of lamotrigine over this time period delivers it gradually to the sites where
lamotrigine is readily absorbed but with a slower rise in serum concentrations and reduced post-
dosing peaks to mitigate dosing related adverse events (AE's) yet provide sufficient minimum
40  plasma/serum concentrations (Cmin) to maintain efficacy. A formulation which achieves an area
mnder the curve {AUC) equivalent to the conventional instant/immediate release (IR) tablet (30%
confidence interval (CI) for the geometric least squares (GLS) mean ratio should fall within the
range 80-125% compared to the reference IR product) is termed "bicequivalent”.
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al so includes the prophylaxis thereof. This is particularly relevant for
epi l epsy wherein nedication may treat seizures or prevent future seizures
fromoccurring. 20 As used herein, the term"sustained rel ease"” refers to

t he gradual but continuous rel ease over any extended period of IanDtrlalne
after oral ingestion e.g. 2-20 hours preferably between 6 to 16 houbslANd
nor e preferakigobhipen 10 and 15 hours, alternatlvel¥ 2@93@%% hours and
which starts when the fornulation reaches the stomach and starts to

di sintegrate/di ssolve/erode. The release will continue over a period of

time and may contlnuethr hqu hes i ne 5 and . after the
formul ati on reachéd écxtg?;%ﬁweaf%?ff"ﬁ’é auﬂ”f‘ﬁ‘idt“ﬁt Fdezi?'dzb g deide i nventi on
provi des a nePHsadppistEieH ‘félﬁp‘“ﬁ‘ﬁﬂi?’?t%@ rally

admi ni st er i ngeseasiatgd 99%tGoaffency farfaut Fllapy ) vabhmdhedip ot 8ndAtearelaie | anot ri gi ne
in the form wftedk Fodttaith thed AVE reaiving fighinthd 89t 12Ehrapde corepiand wifishetreferteal |y al |

the | anotrbgi Weradeetr el eased fromthe fornulation in the 2 to 20 hours after
admi ni stration, piSefasy abfopmatitn adk Gordndaksdsuch tatthe r3leas(bf thel mitived setistt ison .and nor e
preferably lOp&@mkéﬂyaltﬁe%ﬂmusiﬁalﬁy(te&ﬁkah@mﬂa%ehaws after admnistration. . A
further aspect of Hd’ﬁtﬂdw&lﬂa&ﬁbeﬂfoﬂyrbﬂﬁaﬁe@d%f@bﬁgdw gkRRssvEcamuul ation of
llanotri gi ne éi;ﬁ: E@:ﬁﬁdf@r&&t@hb&ﬁmﬁﬁﬁx@r@ﬁe&ﬁhﬁeﬁ&ﬁ&e‘éﬁ&dﬂ&la&@ﬁ&&% wherei n

substanti g P} abl e
derivative theyeo se Ve Egﬁ%heﬁg&éféf%& EE% after
adni ni stratlogmﬁfl;e? Erg“ gtm’T ?sepa ervaa AP PR AR nore
preferably 10 IF’%atl veI y 10 to 14 hours after adm nistration.
V\hen) used herein *& Hp pstaingdypelegpq formijiation comprpepanapant fdamotrigineqrar b y nore
t han” 90% Aﬁﬁﬁ“ﬁ?%@ﬁﬁ“ﬂ?@&fdﬂ}vﬁ’ﬁﬁmw?évérm‘tl&ml@m&lzﬁ@n%éf‘qoﬁﬁ delivers: it
gradual | y1#o the Biefeably fihenstained relerestiprmyiptivn isiadmipigterefi ih g dasdgs tseiperciphis wi th a
sl ower ri se i sfgient trmaindancenttol ever terisordend r educed post- dosi ng peaks to
mtigate dosing r @lefiabigthadosee sgimeviemicsa ¢AE' s) yet provi de sufficient mninum
40 pl asna/ serum C aneRaitigabfisttmed relead fogmlaonB A indledtdpatithf dofipliayee. A fornul ati on
whi ch achi eves an safiiBononid @Riors ib ot Bihied® cdniMdake: @EMEMBlARY s hPastigy s ONvent i onal
instant | i pyedyaiug, wdile&RSS, &bt h toaf2ht®s itiA0 Yt Qikide HRRCRegRb L gk (C) for
the geonetricg, gﬁ%gﬁf&&ggl {@@ges ofifsistent SIAQM kel B ebineficladiy N t he range
I
4

80- 125% conpay, g %%%%g%g‘gﬂ&meg%éﬁ;ma@?m gaglgw valent". 4 5

JAN 2007 WO- Y «ﬁay € sust ai ned
rel ease formi on WO ( o’f ef ; X’i ? At\dm ni stration
(FDA) as ggoe &’t “P‘T‘i" °b1€l’tfwst %ﬁ?i’%?% fepy mﬁ%’ﬁ tegan‘é?{? & and the
associ at ed® 90 SRR E P St a I P P BE PP S i n the |init
of 80 - -125% eEimenyis qpentiz} fer thejarinfepencs of Birareusfiblopd F¥7E- AUC remmi ning within the
80- 125% r ange conpaestvikicpilepy lelenamfigated féth rolyphaspasy- Retiets vilswiee®s| y t he
f or mul at i ons witastofyspilspsy fequehtly reaiice thi ot-admingstration efqweor gbretAlfBs ethievee subst ance i s
pr edom nant | yadequatt deizure topia.Chilgo, 8 ivabthmiswt fosiatients techavk othat condinept dhohion. 1 n a
fur t)1er ‘aspe cihedichlRanditibng&ush mprgﬁlﬁyhede&nandﬁeﬁrhﬁnhte@ﬂlattarseﬁtlunagih@d&tdl sorders,
whi ch conpri &epdogh@tdidenaidmi ni stering to a patient a therapeutically
effective amount @iede@emt5ﬂbq,bmmeﬁer@smk9uﬁ%ﬁm%b&a£bayb@%&%§bl e
derivative thgreQfionpRviale 1dwef i AlhindnaSHRlahRG Or deth @ a0 find@) Al Abdln

that this provides beneficial effects for the patient.

35 The availability of a once a day tablet for the treatment of pain would be a significant

advantage, pain is a continuous disease state, therefore a sustained releage formulation would

provide pain relief by providing a Cmax at the appropriate point in the day or night depending

when the patient's pain is most debilitating.

Preferably the formulation provides about a 10 to 40%, alternatively a 10 to 20%
40  reduction in Cmax over the Cmax obtained in the same patient on an IR dose if administered once
daily.

Preferably the formulation provides a time to Cmax (ty,,) of 8 to 24 hours post dose,
alternatively 10 to 16 hours post dose.



wherein the |anotrigine or a pharmaceutically acceptable derivative is
present in the range of 1 to 500 ng, preferably 25 to 400 ngy. Preferably
the sustained rel ease formul ati on conpri ses an anount of |anotrigine or a
pharmaceutically acceptabl e derivative selected from 25ng, 50ng, 100ny,
200mg or 400ny. 15 Preferably the sustained rel ease fornmulation is 5 JAN 2007
adm ni st er edwlBe@oedasage reginen which is suffrcrent(};[ﬁ:P %ptagn control
over the disorder. Preferably the dosage reginen is once a gv An advant-age
of sustained rel ease fornulatrons is increased patient conpliance.

Soci o- econom ¢ fa I nfluence co I ance:_ngn | iance is just
as likely in &E%‘i“flﬁg‘ ﬂ“%ﬂ@ﬁs{aéﬁ”fﬁ‘%asﬁ@érﬂwssm%é“%%“ as it is in
pati ent outsHH‘B gstat egories. In nost cases, epilepsy is a life-long

di sease t hat requwmmxﬁmdcamhm%@%mmwmc drug (AED)

bl ood | evel s tCwertaidniinzie) of diley fEte §25k compared Fouetshres IR dpst injtls sayemeticatl dry accept ed
t hat each 5 addiCininpligher teihe Rrdesermdjor britdedimsmeet 80 @ 125% konpired tebesame®ce and wor sen
the overal |l pioggnosis. Therefore, primary treatnent objectives for patients
Wi th epilepsy arepiiibl SoARGR:HM pradeyRt@ LS BER e ahena)id hpfeyent i on of
subsequent sejrgus £8.45.Conplii ance with the prescribed dosing reginen is

essential for the,qpi.nf eRanGeC LheL eameqonbénqshqlmereééx Al KRS Wi th

epi | epsy 6teara [ elil SR gldhvm,t Jpatients Wi th severe or

refractory epl I ep EI trati Wo or nore
AEDs to achi eve, méﬁ]& %’ﬁ*r"éa 0(5 ?8 "*’%“%‘%m %éfﬂ‘ﬁ'ﬁsﬂ) é% f or
patients to HEB=H rzsc( wer Kot enTpate WW&"‘E&F‘S TP PY Bhs such as
depressi on, r%ﬂﬁ““éﬁrfﬂﬁ?f&ﬁ’?%Wﬁ%ﬁ@%mm?h%}a?&e@%ﬁﬁfafe@ BAfEi®Nce to .
dai I'y dosi ng.Plaseggoprer@tion e aqmpigigmesas and befre Bie pagk plpsmg paseaneptipn i ashigygd.r ent | y K
recommendédl dEhe tskobrash anthof seions raslmaybe eebtedito thefinitiahdebecor thontegf doseicsheletion | ower r.i se

i n pl asma’ condkmbirigite @A the flevelbenegtrofigfommbitidn itet ledgys the peakdevadping tiegion t hat thi s .
provi des beneéthay teksad therdisk efthese ddatiseblefts.pat i ent . 35 The availability of a once a
day tablet for thg fiheademstithcQivertial 2 ML Of tRGind CRS BRtrdelsGalth compgidant age, pain
I's a contiNUQsly ShnBRASES 18 b Attt a RGIAT. 0% eFie widudi RRLtiglepse formul ation

=

woul d pl’nyl ﬁeJﬂ?L&c@p&bﬂﬁaMMﬁ:Q&@ﬂﬂﬁf%Meépﬂ&%ﬁ 2l e point in
t he day or b:%m?eg]:cﬁ&']ﬂ'ﬂc Lhepagients pain is nost debilitating.
Preferably the

20% 40 reducti I %?
dose if admim e %’5

ﬁlé)” l&o | s o%Hnsarchc% to 40%;0fal Eer nat |tvely al0to
gﬁr‘e

Q’Bd‘ L1 p?ﬁl?ent on an IR
f p%% rrulatlon

éctse aﬂ Evr ov
to Cmax (t 0 of Eﬂn}%‘g Lesa %’r"?fﬁf}iﬁ Y= PETHE hours post
dose. 5 5 %Amfeéresrme\ﬂér%ekr ?P‘&fimw/ THS8B8 Preferably the
formul ation provi #&sheapest of thsfinverier ipamehog ef rpducing thyyingidsace oftepst 8O0, of an

i ndi vi dual | Rddwes emtmmmm@admmmyofmwmapmcm@drmw dose a nean
M Ni mMum ser urderivetive thereof, which method comprises orally administering to a patient a therapeutically

effective amount of lamotrigine or a phannaceuhcally acceptable derivative in the form of a
) 30  sustained release formulation.
. .Preferably the adverse event is at least one of dizziness, ataxia, diplopia or rash
A further aspect of the invention is a method of treating epilepsy comprising orally
administering to a patient a therapeutically effective amount of lamotrigine or 2 pharmaceutically
-~ seceptable derivative thereof in the form of a sustained release formulation.

35 - A further aspect of the invention is the use of lamotrigine or a pharmaceutically
acceptable derivative thereof in the treatment of CNS disorders for manufacture of a sustained. . . .
release formulation as a2 means of treating epilepsy and reducing the rate of adverse events.

A fiwther aspect of the invention is the use of lamotrigine or a pharmaceutically
acceptable derivative thereof for manufacture of a sustained release formulation for the treatment

40  of CNS disorders.

A further aspect of the invention is the use of lamotrigine or a pharmaceutically
acceptable derivative thereof for manufacture of 2 sustained release formulation for the treatment
of CNS disorders by any method described herein.

ides a tine
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concentration (Crain) of at least 80 to 125% conpared to the sane 1R dose in
the sanme patient, or 5 a (Crain) higher that the IR dose and/or outside the
range 80 to 125% conpared to the sane |lit dose. Preferably the fornulation
provi des a fluctuation index (Crax-Cm n/Cave) in the range of 0.15 to 0.45.
At present some patients, when adm nistered the conventional IR t abl ®etAN 2007
experience .GNg nokizagdver se event (AE s) such as dizzi 500 %t} a, diplopia
and rash. Wth the IR fornulation the rate of AE's is Tof exa e, 31 to 38
% di zziness, 10 to 22% ataxia and 24 to 28 % di pl opi a. Wthout wi shing to
be bound by theory it is belleved the applicants that some of these
adverse events r el SH¥T 1% q“é“\}’éla?‘ﬁﬁmet"r‘i%pl}aﬁ‘faé““?ffﬂ i ncrease in
pl asma conceﬁi“FP&MeéWVWf@?m‘éWﬁF§Wﬁ%défﬁﬁcrbefore t he peak plasma
concentration is Tefrstee Bd suspiicdmieass forgielatiph inteaddd tehg gwalpweiohplowretlesh may be
rel ated to t desagefiir inglgritgl Ssential fir atrellie ¢he ofe o s @e agc@hehitntinbe pofvidkdanot r i gi ne,
and t he dévelojnmbet ofivaliawitabletati cagsilesfot isabee kvay\dtes ortfbie p@sk wheenie! duri ng
titrati on NMgeade@SsRed ok anusiter efdisirieaticladivedsSOraMed)hs doshe forhidber aspect of
the i nventi ORothSswanld¥el A8 adibnglal BHchdd Br phebilostemUvieresain MBR4Ch conprises orally
admi ni stering to ﬂe&ﬁ%gbﬁ%usﬁmtd}%a@%%h&ﬁhla bealsh %&&e\i@sa@iﬁﬁ%ﬂls@f l'amotri gi ne
or @ 20 phar MCeulieal) Yo aficiRiay o%nﬁlﬁsamun ot G0 Ll e, for m of a
sust ai ne releals mvamlh oesodekeln a v |om:b{14g %5‘AEft§ profile is
r]i're { he ﬁ\“' (Ei'v cfctlonlnthe

achi eved. pr S‘e’raﬂ'bnlpm ehe reduct] ol

rate of an ag Figpe d;btm' 331 }8 mgfaﬁgfe rom

di zzi ness, a4, ﬂHP‘ﬁ’F |ls Alisgatveq betsyeen Gepq fohpury, proferabiy ﬁ’véedﬁ@tt? n in the AE's
profjle is adlmaivelitm 14 %W@Fé“”@?wévﬁ“%@%@@melm?g‘%?mﬁﬁ | east ..one
side effect Bipolrgd)™ pitdt ¥mipitey. PRdiswelyiicn psfils ey beptepsud 94 sigpdiidnt her aspect. of
t he i nverlfi odissolstion agyet feoidstafe 7248 issaiudiont Teet, Anparatdelie @ ogfor dprovidedlst one  adver se.
event associ HERz, 2000 ind wiletedid mibiripsttrsaiplaomtsod 37.6001°C) wgingidilue kydaochloric -

phar maceut i cadid of otz epipiilamdda (5008000 wBtzhdatothtar spediof soM0EHmMet hod conpri ses

oral l'y adnini st ern@sthifbd lddaiERNitioRmiypRiRRaH ivEat Ak Utk tigClrere anount of

| amot i gine @(ucqv@&awmmewamwwm@%W@ﬁ@%%@%@ﬁ%@&tf_orm of a7
30 SUSta'z@edlaﬁs?éo@aﬁr@fmfaﬁyfﬂ%%%110°/P&&I;§Et§941§’ab8ﬁmdﬁ4ﬁﬁo‘§&c&2{£§ is at |east
one of dizzi 'i'fs§'sof1hﬁ %o%“t eal &Ea &ﬁarﬁ% taléalsldrc!? Nekiodi Erﬁ;feﬁmtf the

I nvention Is Qmslll?gl nng adm ni steri ng

pi
toapatientiﬂterﬁ%gI | g?e%{l ?Z%:%‘ rlglneora
phar maceut i &P ﬁ?ﬁ ‘e nVe thereof In tt’Le fqrm of a sustained
rel ease forrrul at jYBfphageco PERES “% BEPEREPHORNE 6% the use of
| anot ri gi%A Wﬂ@?ﬁﬁ‘é@ﬁ@%@?ﬂ @g&&%ﬂd@ﬁ“ﬁ F&2t hereof in the
t reat ment of compaairatipns of lgpaqtidsie SRy e feardy ingblapd samplepielsn e | ease
formul ati on patends aprording togpfocedusgivilidmovepid depyapentedrinithe sluci ng t he rate of adverse
events. A furt heMhagpeckilled in thh gt will wgretistothat a theiapeeticallyefedivy aznoot willgi ne or a
phar maceut i Cadptnd on theaE@it'edat, Gzl @rdriyal disede iridetherafedifaaion. manuf acture of a
suspai nedor el eas erefdrbdaudtiicl Glbad Gmildtions bt ERHIRNEoatcdHBbIA or B b G- ders. A
further aspegicasdfabibthér chplveibiric@RoraShidg Wex o S8y, of RABHCHIGH BPicRbr A
phar maceut i CaluliatioRGhrRE 2ty BanARS boatbiled relehe bRQS prifles, GRRMEARE MEE Of @
sustained r elxﬁ@él&i J;B&’Mﬁhé &an]:nﬁgtméd ﬁ'@mL Ea@@{ Jf%ﬂl'r umit dose powder device.
Representative sustained release formulations include a tablet, including swallow tablets,
35  acapsule, granules or 2 sachet, typically a swallow tablet, which may or may not be coated.
A further aspect of the invention is a forrmilation comprising lamotrigine or a

pharmacentically-acceptable derivative thereof and a relsase retarding excipient, which aliows for

sustained release of lamotrigine or 2 pharmaceutically acceptable derivative thereof. Suitable

release retarding excipients include release-retarding polymers which may be swellable or not in

40  contact with water or aqueous media such as the stomach contents; polymeric matexials which

form a gel on contact with water or aqueous media; polymeric materials which have both swelling

and gellmg characteristics in contact with water or aqueous media and pH sensitive polymers, for

instance polymers based upon methacrylic acid copolymers such as the Eudragit (trade mark)
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of CNS di sorders by any nethod described herein. 6 5 JAN 2007 WO
20041012741 PCT/ EP2003/008368 A further aspect of the invention is the use
of lanotrigine or a pharmaceutically acceptable derivative thereof for the
treatment of CNS disorders. The dosage in a sustained release fornulation
intended to be swal |l owed whol e where the dosage formintegrity is é&sskhtijal
for controII ﬁgoogu S.hate of rel ease may conveniently be grovi ded 5 as a
number of swallOW Tabl ets or capsul es, for instance tREGEPIPYWEBHr four. In
cases where the release is achieved froma nunber of discrete particles,
beads or granules, the dosage formneed not be swallowed intact as |ong as
t he beads or pggmds, b esnildhBisgt lvigademeskhvinchimay beotsed elfiveal@ogradtBai n a sust ai ned
rel ease fornplakikedn may be al so provided as a single tablet Preferably, a
sust ai ned r el easertk@ERidnal£108: Brhwbivas 56 Setelerddtio be bQbs 'Bagxan in vitro 10
di ssol uti on R&@fiideRs wherd¥yine Brud R ideQpRRPintdd IS ESEARINM e @y Yhd i1DT €

pref erabl 4%@&5;5@%%50 ngw:ymmﬁ&ﬁsmz%sol ved between 3 to 8

hours, nore pre 0% .0f, | anotrigine is
di ssol ved betl&‘“?? I’chmg %{) b]e%g mwea&‘ﬁg & alternatively

10 to 14 hou tonv fq]& ycg drate reI ease | anotrigi ne
tabl et di ss&%%e%g%ﬁ &r?‘%“?ﬁwﬁ‘&?t& Ime%g%;lﬁ'd?sfon profile may be
measured in SRERREFide soRER BT BRI R "nef‘E)P"l’f“i“F%t ance <724> Dissol ution
Test, App&r apelgnetyigethgoryiie, gosglinkad pojyriaypyeraliforephydiggpthg selibghish-and updat ed i n
subsequent swopptulanprghtpolyyinyigihelsetq. 5C, using dilute hydrochloric acid or

ot her suitabl e nBtiease (cbBirg 3088 poiyimprs alddeanethpiteditipserabpewdhyselivpe:, - 100 rpm
The“‘\,s ust ai nethwrmdleeals eveight it xairopPimetylyti o6 \hy desetancellilosy,lonanolddil@a Under the
Curve” . ( AUC)eiyi bsifinglalchiols, pbly&siiiiyleadeBedls, fio-cloltaike@ boljvagipAMiidohd, Ny | NSt ant

rel ease 118 t gbhelgumle® i nstance at 20 least 80% preferably at |least 90%to
- 110% nore prefer}&ﬁks)!reé%%o} %%mﬁéﬁkouﬁ?ioss%&éﬁ&%@hﬂgmﬁ iy Bopetft@t of the
correspondi ngmg&mgm sml_;1 xhg&gﬁ]%@ Ao SnaPe \ﬁg {yonal (1 mredi at e

rel ease) for mfv?]t ove safme dosage perio ereby maxi mi si ng the
absorption of® n| ne fro .he ustal ed r

e

I aseforrrulatlo The
phar macog net i c éhfrg?mée aﬁnf’g% SFOPRPERITES Ty be readily
25 det er fPnel O‘F‘ yé“ﬁ'b’?%ﬁj abl | i ty study in human
vol unteers. Pl asrﬁapm'érf? r?%lY‘B‘F‘SPa"rﬁthFf“@JI e 8Rd7 °f hen be readily

det er mi ned | WW‘E‘&%F@E“%M#%WWP Uglasei ent s according to procedures
wel | known and ddixemmiss pindlyiners whieh ney be Widnclyde Meshped KM (BefeMarkd.he art wi | |
appr eci at e t Mathocal BSMaTiageddirk).Qdeittiosel B0 {(Brade Mark), Mythogel E4M (Thade Migpend on t he

pati ent ' 5agsiethsielRI00M Evaee Mirk), Méthad] KRS Traalaielarkl, Methocsidkd (a0 Marid0 Pr ef er r ed
sust ai ned r ek@aseioteDE TV0IL VA{Tra¢ Mark){ FOLVOXCWSEONad oCminireckhdradh ABdrmiaty capl ets, or
time- rel easgahAl @hokmRfs WhdPhSbSs uddlihéhde §Rth6N 41 (TraROVAD)M&MHocddBS YTEI,  OF
osnotic punpgdﬁMMﬁw&ocemmmnﬁemémhadmﬁmmcah@wbe control |l ed
: reI ease beadgp,gfaR) MeSocH WQ&MM@O@?@XV@Q%@ &%M&Jtﬂel}e& a capsul e or

~a ni steped fro g%jﬁ; Repr esentative
sus ai ne?’ re asrﬁ?%%ggfkl&ﬁgd?l env%ﬂve t%qcfl | 1 ow tabl ets,
35 I ', whi ch

3 B capsul e gﬁﬁﬁ %m@mgs%‘mmf?’?ce' R R oy o

gum, agar, pectin, carageenin, soluble and insoluble alginates, carboxypalymcthy]ene casein,
zein, and the like, and proteinaceous substances such as gelatine,
35 Preferably the release‘retardmg polymcr is Methocel E4AM Grade, POLYOX WSR N- 80
© Methocel K100LYV.
The sustained release formulation may also include dilvents/compression aid suchas
Tactose, microcrystalline cellulose, dicalcium phosphate, sucrose, manmitol, xylitol; starches, and
Iubricants such as magnesium stearate, sodium stearyl fumarate and stearic acid. The sustained
40  release formulation may further comprise disintegrants, such as cross-linked polyvinylpyrrolidone
{CLPVP) and sodium starch glycollate; binders such as povidone (polyvinylpyrrolidone); flow
aids such as silicon dioxide or talc. Typically, the sustained release formulation comprises fom
about 2.5 to 80% by weight of lamotrigine; from 0 to 70 % by weight of diluent/compression aid
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A further aspect of the invention is a fornulation conprising |anotrigine or
a pharmaceutically acceptable derivative thereof and a rel ease ret ardi ng
exci pient, whieU allows for sustained release of |lanotrigine or
pharmaceutically acceptable derivative thereof. Suitable release B gr di ng
exci pients include rel ease-retardi ng polyners which my be swell abP A8 ot
in 40 cont actwabdodiry@di er or aqueous nedi a such as the 5{“@%%*3 8(;(%ntents

pol ymeric materials which forma gel on contact wth or aqueous
nmedi a; polyneric materials which have both swelling and gelling
characteristics in contact with water or agueous nedia and pH sensitive

pol yners, for ®4HE0d it BY Yt & e Frdndly P rire g 8 opol ymer s such
as the EudragFieetReigpApe) 7 5 JAN 2007 WO 2004/ 012741 PCT/ EP2003/ 008368
pol ynmers, for exafpifesblyikerdepberetirdifapobroe iypsda) inwiengeiel Wag 703ebirgdlt ei t her al one
or with a plagmesi ser. These sustained rel ease fornul ations are often
referred té i n th@refrdly tldSustafiied relbase fodndlatian lcaipirissn 3.5 10808 bewdight hid@rigeug | S

i ncor por at ed briipRanBachiyichllp hceehtaplo Beyibamive thedof. | X systemand is 5 released via

di ffusing or erosSipRRrably@e s@habittiesM08hibadSdrigsd US 5, 242, 627. Rel ease
retardi ng pol ymgy s s\lHosdby Wit ReoRitRd dr 3 Hefnafdutidd B acdeRelididfvatident €7 al i @, cross-

| i nked sodi um carb thyIceIIquse cross | i nked hydr oxypropyl cel | ul ose,
hydr oxyet hyl cel lb I1(3§97W nh!u:ecu ht hydr oxypr opyl met hyl cel | ul ose,
car boxynet hyl am 00/ acr eﬁi vi nyl benzene co-pol yner, 10
pol ynet hyl net haé)r yqt‘é ° ?’8 ked vi nyl pyrrol i done, hydroxyethyl
cel l ul ose hi gh- | al cohol s etc. Rel ease retarding

gel I'3bl e pol ynefks qlrfEFaé@YYfﬁ W’b‘@!‘s} uI ose, carboxynethyl cel | ul ose,

| ow- ol ecul ar viei ght hydr oxypr opyt et hiyl cel | ul ose, hydroxyethyl cellul ose,
| ow nol ecdbar mwfmﬂm#wbra&e@meérdqwlfmmnmmegl ycol s, non-cross
| i nked: pol yvi nyk)py 25ed 80bchy mweight leinbirigiendr hptamgerati@lcaccefRedlcaladvative et ardi ng o
- polymers sinultaneamshyy possessing swelling and gelling properties include
medi um vi scosi t y) hyels xyRbPPpMiiRkRyleaRink pdieses and nedi um vi scosity

pol yvi nyl al cohokys. ol @fepbahigi: dikkey, r €l ease retarding polymer used has a

mol ecul ar Hgei ghh) [ @tgﬁeAWMgm%d 4@ thousand, nore preferably in the
range 10 to 50 t ? Q(gpj S rel ease-r et ar di ng polyner is one of the
avai |l abl e gr ades o] o(r Xy pr opyrrret hyl cellul ose or hydroxyet hyl

cel | ul ose. es .of nmer i ncl ude hocel K4aM
(Trade Mark), Wg?e’t ‘P% "h?EFES%Xf‘Wﬁ‘PM% T""E%‘Eis‘("r"r“ge Fhr k)
Met hocel E4M (Trade Mar k), 25 I\/Et hocel EIOOM (Trade Mark), Methocel KISM
(Trade MarR), NB?WBU@P“’M‘B‘H@IW&‘G@ MR 1Prisshd Met hocel  K100LV (Trade Mark),
POLYOX WSR N- 809)or3-3 % % Peecighflapetgine oyq rhermpeguticglly aspeptable 47t of pol ymer s
whi ch may be used ihwepiude Met hocel K4M (Trade Mark), Metbocel E5 (Trade
Mar k), Met hocel PESG.5 tofisddebivieightysleabdretindinggiolyBad ( Tr ade Mar k) Met hocel KI5M
' ¢) 2510 60 % by weight diluent; and _ ,

) 30 " d) 0.1't0 0.4 % by weight lubricant.

More preferably the sustained release formulation comprises
a) 8.3 to 50 % by weight lamotrigine or a pharmaceutically acceptable derivative
thereof:
35 b) 17.510 66.3 % by weight Methocel EAMP, CR Grade, POLYOX WSRN-80 or
Methocel, K100LV or 2 mixture thereof;
c) 25 to 60 % byweight lactose; and -
d) 0.11t00.4 % by weight magnesium stearate.

40 A forther aspect of the invention is 2 device comprising lamotrigine or a pharmaceutically
acceptable derivative thereof and a release retarding coating on one or more of the outer surfaces
of the device for example a tablet or a bead. A conventional instant release compression tablet
may be at least partially coated by a release retarding coating or alternatively, a pharmaceuticaily
acceptable bead is used in which the lamotrigine is incorporated and then the bead is at least
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(Trade Mark), Methocel KIOOLV (Trade Mark), POLYOX WESR N-80 or m xtures
thereof. 30 O her known rel ease-retardi ng pol yners which may be i ncorporated
i nclude hydrocolloids such as natural or synthetic guns, cellul ose
derivatives other than those ,listed above, carbohydrate based substances
such as acacia, gumtragacanth, |ocust bean gum guar gum agar, pecﬁtJAﬂ 2607
carageeni n, s@bblR2ANd i nsol ubl e al gi nates, car boxypg ¥/ﬁ?z'inp {,ene casel n,
zein, and the |ike, and protei naceous subst ances such &8 gela He.

Preferably the rel ease-retardi ng pol ymer is Methocel E4M G ade, PO_YOX VSR
$- 80; Met hocel _KI OOLV. The sustained rele rnyl ation may al so include
di | uent s/ conpPBELY gptedhyd rdgreeindne capg Jasdse ‘m%‘???sc? RPNy Ha 9B ul ose,

di cal ci um pho%'@m@&@%ﬁ@beﬁﬁﬁﬁﬁtﬁmaw treAuirgReBl.ches, and |ubricants
such as nmagnesi um@?@hﬁaﬁeﬂmswmmﬂsb@eﬁawmtHWW@E@WW‘HFW acid. The
sust ai ned 40 rétaad eey atava beat peoreailiaberrcuhedhp eliovpapiffisbe cahrgiofdregdast s, such as
Cross-1inkéd pokary insojibleyoltdr oflOpaially vateARple astenes ddierbimivedi tad fith cqgylingc ol | at e;

bi nders such asy jeol HOARHHO taeVSutly/ kiR Y Sabifl niagl TR srple] 18 \dompadeist pSisids as silicon
di oxi de or talwﬁnchal%ﬁhe?ﬁib&téﬁual M&&xﬁw@ﬂeﬁemﬁﬁa@ewﬁa&@eiarecorrprI ses from
3.b|°ﬂfa m2/ gohgr%f 6 EYaatiein Her ééfét'go%l& icallid QﬁQan/&r%hZ}stéﬁQ&nW@té?BB 83{3 8 and
fromO. 1t9 2%9% s? %ﬁ{& JiIC Qttormsé #félaf E"ﬁ‘ ase retardlng
excipient Ts a ease re e'%i re S508 retar di ng
pol ymer is prﬁ’% °§H’§’8" g@éhé/“ﬁt T ef"‘ﬁg “ongl preferabl y
t he sust ai ned e aé‘"fé”&"fsorrml ation corrprl ses 2.5 to 80% by wei ght |anotrigi ne
or a)phar maceut i cariple plveptiadidlropiiviis apelenapuplieprapraiily the

sustai ned r el eadipaddor insstas.iceklows g diniveliyes thejcoDsuch 5 gindolelasss oplbloaght | anot ri gi ne
or a phar rtc eeretite prbignate.polegilivieis enddelyvmphiliobd cic tFilmceatsfeompti@ngplyh@s t o 70% by

wei ght' r el easehithetell id cangctdth wareror aqued)s nigdih eay/Sreltoloych weixgit thaidhelsweilat ; d) O to
20 % by wei ghtaye fifaraedaiveyiagé olld Rtlss, the)siz of which déaySilidnyiedidiydnbrgd ftlay | cant s. 15,
In a preferr ete ambotigeninththe. T SlntdoR aaly #salt RAGIE 1ahokigad, Ak ek ses a) 2.5
to 80% by wei gitmaly 88 IR dr BdI}& réléascAayRi MBI RE Sy PhaRGhBEVigRI € derivative
thereof bhol7gRide® of PX0R¥: YRG! €] €ase ret ar i ng pol ymer c) 0 to 60 % by

el ght di [uent’” D, wm%gﬁ%%wh%ﬁ%

e) 0.1 to
2. 5% by \.NEi gh Ubrl ettt uloseaolﬁnersﬁ%c e i gm&%ﬂﬁ% :
formulation t S es :ﬁ‘%n exampe

D

rrlg?at F susta| ned rel ease
rel ease fornmuP? T thoce] K100 CE : ‘;&‘agl U gustained

mark) polymers, Aquacoat (trade mark) and used singly or combined, or optlonally combined
25  with an Ethocel (irade mark) polymer. Alternatively and meore prefetred the fim coat may be
compressed. A preferred polymer is SURELEASE (frade mark) an aqueous ethylcellulose
dispersion (E-7-19010).This can be obtained from COLORCON a division of Berwind
Pharmaceuticals Services Inc, Additionally a mixture of SURELEASE polymer or other suitable
o partiaily permeable polymer and a pore forming material for example OPADRY (trade mark)
) 30 clear {Y¥S-2-7013), again which can be obtained from COLORCON, can be used. One range,
‘ which can be used, is.3 to 5% by weight of coating on a tablet,
Additional embodiments have 2 50% to 80% by weight of film coating of SURELEASB
polymer and 50% to 20% by weight of film coating of OPADRY.
A plasticiser such as hydrogenated castor oil may be combined with the polymer. The
35  film coating may also‘include conventional binders, fillers, lubricants, colourants such as iron
oxides or organic dyes and compression aids etc such as Polyvidon K30 (trade mark), magnesiom
stearate, and silicon dioxide, e.g. Syloid 244 (trade mark). -
A further aspect of the invention is a sustained release formulation of lamotrigine or a
pharmaceutically acceptable derivative thereof in which there are two phases in the release of
40  lamotrigime or a pharmaceutically acceptable derivative thereof, wherein the release rate in the
first phase is different from the release rate in the second phase. Preferably the release rate in the
first phase will be slower than the release rate in the second phase, Most preferably in the first
phase there is less than 15% release of lamoirigine or a pharmaceutically acceptable derivative
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a) 83 to 50 % by weight lanotrigine or a pharnmaceutically acceptable
derivative thereof; b) 17.5 to 66.3 % by wei ght rel ease retardi ng pol yner,
c) 25 to 60 % by weight diluent; and 30 d) 0.1-to 0.4 %y weight |ubricant.
More preferably the sustained rel ease formul ation conprises a) 8.3 to 50 %
by wei ght |lanotrigine or a pharmaceutically acceptable derivative ’58!3%%67"
35 b) 17.5 t owb6GeedorYespy wei ght Met hocel E4AMP, CR Gradq, aEle X WBRN-

Met hocel , KIOOLV or a mixture thereof; c) 25 to 60 %by 26 35t ose; and
d) 0.1 to 0.4 %by weight magnesi um stearate. 40 A further aspect of the

I nvention is a device conprising |lanotrigine or a pharmaceutically

accept abl e de’P‘F‘?Pét“}tb%“e’E"ﬁ}é’H‘éé‘Fd%ﬁ&ha"dﬁ@lS%Wh?séfh&‘feh?sﬁbﬂ%ﬁﬁnﬁﬁaon one or nore
of the outer Barpeeiesly sefpipblralerivatpr beredt gt angrrpsrdratathendly fefplgie: a bead. A
conventi onal i nst dnexampledndist hexprddizia oot afvh eteragafety 2 arsaipd thegegind parti al | y
coated by a righe & 206bas, gicfagble @ Bitlb hgrsoiref@dblyetn Hthowe Itwill te appreaiatadiceut i cal | y
accept abl es b%ﬂﬂ&m@mtm@mm&&mﬂmmmmﬁgﬁmo&ﬂhm&&mw%and t hen

the bead is alrok@@phi .2007 WO 2004/012741 PCT/ EP2003/ 008368
partially coated ?ﬁéfeﬁbl tﬁaﬁtl@% Riend ofiRkrighd or s bEmALeReR) aclpRflS al | ons
f | exi bi I|ty | Qs u@mggn because a dose can be neasured to suit a

patient's reqw re nts. Qmmvm o%zilsse et ar(grmmgeogsoaghlng%esr@ex b & filmcoat,

whi ch nay e cO ss on or r.i.e “&em. per meabl e
barrier th ?‘g'ﬁm ??}l‘b%ﬂ %“‘P@m@‘i@ WeEHS wat er

i nsol ubl e poI ﬁ”tr?)‘t“ H?°f)1 Ié‘l“?”;?“’ﬁﬁf BRbLGIA I FETRET TR HRATHEE | vel y the
filmcoating W’J@Eﬂ‘fﬂ"&”"t he dissolution rate. Such filmcoating may, for
exanpl e, be conpoédutherfesnes piiprdrveutioni b eiaipdecleaieivaplation trapasngl al |y or
conpl et el y i nper mnbaisbre congrisipgtlemotrgne erguoseutially sicepable deiativesherpaf y er odabl e in
wat er or afjueous Mediderosatily coteonp saidtord, inghickiess afsdil owter whitigtbeisywdbgtedi N cont act
W th wat er orsuchhs€iOld SubsBilly ififernidibte tOH¢ @dincd of gaknGifommental fhid¥hy t he fil m coat
shoul d be sucdibstaiatly fberhEbi &R cRiSof laReSiBnCh 3 pratkabiitialy B&ptitlle de@atle UNti |
conplete or sistaptially conplete transfer of the active material content
to the surround ng) malweaa WeRakd Jnmrqmtogﬁces &%&;ﬁoﬁ% oﬁtgaeeaﬂh@d to as
fracti onalg, +] ?}eg%,m gaitd%% ?%H'&n de 2110 L g.coat include
acryl ates, net acr caﬁ b?e&%/ ‘%‘m tgsters
cel l ul oses an erl ?e SUCHPas. etnyl 3| | ul ose
acetate propi BHSFE ﬁ‘B ‘f gﬂ’rﬁ“gggg °rq ?1‘6 t&f‘c?“tﬁ il m coats
conpri si ng pdryfe FEpidbe fige E‘FF°§W§1I prmplp “%&'P%‘f‘”b?*’hé’aﬁ‘?ﬁ?félynedl a may
swel | to sucHegpeisdegytiversrept ‘{cﬁéssg%ﬂa]é)ﬁhm‘?ga oifitr s a relatively |arge
swol | en né%s, t heWWWW@W@@Wl ate discharge from the
stomach into the bDrcerstimyrsingmetriging enachremacentisally acerpleifie devivativeitherebBinot r i gi ne,
for exanpl e the flanvuieoatingverprilzsaidcosd bevhiokuesy ef saiyf ewkr c@tingdsieg ddappdr . Fi | m
coats may typhchaliat iyis pegneddld of sibkitautiatiylBpermeable to the entrance of an environmental fluid
. or exit of lamotrigine ora phannaceuucally acceptable derivative thereof during a dlspensmg
) 30 period,and =
3) said outer coating mcluding one or more orifices extending from the outside of the.

coating substantiaily completely through said coating but not penetrating said core allowing the

release of lamotrigine or a pharmacentically acceptable derivative thereof from the core, said

orifices having an area or combined area from about 10 to about 60 percent of the face area of

35 said device, the rate limiting step for the release lamotrigine or a pharmacentically acceptable )

derivative thereof substantially being the exit of lamotrigine or a pharmaceuticaily acceptable R

derivative thereof through s#id orifice via one or more of dissolution, diffusion or erosion of .

lamotrigine or a pharmaceutically acceptable derivative thereof in solution or suspension, said

release retarding excipient enhancing or hindering the release of lamotrigine or a pharmaceutical

40  acceptable derivative thereof depending upon the solubility and/or effective solubility of
lamotrigine or a pharmaceutically acceptable derivative thereof in the environmental fluid.
Such sustained release devices are described in US 5004614 which is incorporated herein
in its entirety and referred to as "DiffCORE ™devices".
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20 thickness of 2 microns to 10 mcrons. Suitable polyners for filmcoats
which are relatively inperneable to water include hydroxypropyhnet hyl

cel l ul ose polyners for exanple the Methocel (trade mark) series of polyners
menti oned above, for exanple Methocel KIOOM Methocel KI5M Eudragit (trade
mar k) pol ynmers, Aquacoat (trade mark) and used singly or conbi ned, oqr A 7
optional ly coppipggp W th an Ethocel (trade mark) pglﬁ( 03/?A\IGterna Ij\ﬂe@
and nore preferred the filmcoat may be conpressed. d{'r!;ézf) P pol ymer is
SURELEASE (trade mark) an aqueous etbyl cellul ose dispersion

(E-7-19010) . This can be obtained from COLORCON a division of Berw nd

Phar maceut i cal s S&rfrablsde peiefurtepramprisehtatiqass readipsaciiviat YoregoREPERSE pol yner or
ot her sui t abl wleasprgiatding pcipicpiearens distrivedpbdvp frw the metdx frmwdstiensf or mi ng material for
exanpl e OPADRY (t Ferthermom ithe put8@oatingyalissolvy By ®3 (60 1Y aftergdminstatiinchwiean be

obt ai ned fr onhé uh-ERGEIVH 2amls Berefaabigs.5.0ne range, which can be used, is.3 to
5% by wei gt of coRtelphgra0R 4R chrafdttiRf compshel airti@bbtarBiiAcihieiR Ml She Ba¢e @ 50% tO
80% by wei ght co@fastol @@@Jﬂﬂ&&s%ﬁhﬁﬂ%wb&%&%ﬁﬁ@H@@e@&@ 20% by wei ght

of filmcoati 5q3 pI astl ci ser such as hydrogenated castor oil may
be conbined wit I §I LY TRy O] | ude
conventi onal bi nders s'1\é rmmat % tsgP %%urr%aﬁt S g’%} asr&i%ron oxi des

or organi dy@gé'ﬁ‘ﬁ'gcﬁ %%?Wé’“%% “et ¢ sych_as. Polyvido 0 (trade mark),
magnesi umi? st ear aP Bl e Efepse Fping exsipiepfds as desggibe ?VB% I[;’(r‘t“}s"‘ e mark). A
further aspect of M f‘T@WW@Pﬂ“’P&‘ﬁ“ﬁ%"“&“‘é’E@EHl eP%%f%‘E“’fO&Pﬁ‘ﬁ‘} ation of

| amot ri gi ne orrefarbhfifmmic®E¥miveal | y accept abl e derivative thereof in which
therg are two phaBefrapintie per pat indisies cof or whQrifiesot ri gi ne or a pharmaceutical ly
accept abl e deri vaPiigmbit hergroboatingtisstletc frith e prelpeasetingaf ¢hyl mlidse i r st phase
is differeht dryhepsiieer; gilyemies, jobjinethiciylatek) erat:g palyutihyiidas polygBeaiiar abl y t he

rel ease rate dolyadtitiks, pollybukyGdtes POB R oM, pblycBiRolsctobdtRHatutal \alk) palt?@ndﬂeism&e rate in the
second phase md@%d%ﬁfcﬁﬁs@&lﬂeds&&&&%b&ﬂyﬁ&ﬁﬂcem%hﬁr than 15%
rel ease of | agRphdsl Mec W Ma{cyho%mgghg, rivative 10 5 JAN

2007 WO 200 - &Jﬁg&:ﬁﬂ;ﬂyﬁg}s&% SORRagls. and stomach
and the s ong ease o anotri gl ne %ﬁar rraceutl cally
accept abl e derl va | eo IS at.a se than the first phase.
For exanpl e the f %ﬁ“blﬁ l €ﬂ°a %g%ﬁg/e% oefgh \%‘Fggae 0 to 2 hours,

and the secorf Pl e s, preferably 2 to 16 hours,

preferably 2 to 13“"??6?6?@““1"@%”‘3 Permephislest %%WWFSalcﬁengatl ent the

gastroi ntesti na® 25 WW‘W“&&M&@E‘W”@?‘F@@WH&B is an average
across thes patient thewpful ati on. Preferably there is | ess than 10%rel ease of

| anotri gi ne or @ pRatafabéyveighiclesse modippadistes derivative thereof in the
first phase. Thé)s tasgecty vedghtdient nvention is particul arly advantageous as it
reduces the rel ®aseo mfy tOveightBokrésgioni ;laitt t he st omach where the | anotrigine
sol ubility is highanho £ 9pmRalRtutkitms eer regl ons. of the gastro-intestinal
tracl;) | 8o My RroaEUes cApstist antially i near increase in plasm |anotrigine
concentrati ons 4 o\ ¥ty 0.30 mm of polymer; ;

In a preferred embodiment of the sustained release formulation, the compression aid is absent.

"35  Ind more preferred embodiment the sustained release formulation comprises a core comprising
a) " 5 to 66% by weight lamotrigine or a pharmaceutically acceptable derivative
thereof: - -

b) 175 to 66.3% by weight release retarding polymer,
c) 0to 60 % by weight diluent; and

40 d) 0.1 to 0.4% by weight lubricants;
and an outer coat comprising
e} 0.05 mm to .30 mm of polymer.
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A further aspect of the invention is a sustained release fornulation
conprising; 1) a core conprising lanotrigine or a pharmaceutically
acceptabl e derivative thereof: 15 2) an outer coating covering said core,
the thickness of said outer coating being adapted such that it is
substantially inpernmeable to the entrance of an environnmental fluid gngdy 2
subst anti al | yd #RRisygabl e to the exit of |anotrigine F{, A&Z& @rsmaceutl cal I y
acceptabl e derivative thereof, and 3) said outer coating AtaRiGT ng one or
nore orifices extending fromthe outside of the 20 coati ng substantially
conpletely through said coating but not penetrating said core allow ng the
rel ease of | anot r iPegferbly dhe releass ok dineralms i HE)Y Coeyme: mess Befa@hiitiat i ve t her eof
from t he cor esdeppdfomdyinitiope BB ICRI Gréde. FOHYOX JSBNSP pf Mathosel RHPLYigraan area or
conbi ned ar eamfixtugthegbibut 10 to about 60 percent of the face area of said
formul ation, wher @fefersblythelottbr@s:s folymdiiDd métigbriie: 268 caoljplia mbm gefbblgal |y

accept abl esdetidwgt i ve thereof occurs substantially through said orifice. 25

Al ternatively the p&ﬂ%ﬁ%%ﬁﬁh@&%&M&M@*&pmmﬁ%o@mgor e

conprising | agof ki 98¢ &4, @ pharmaceuticall'y acceptable derivative ther eof ;

D an outer coilply N Rtk i RCERT
i |

t he entraq e of ¥arf @ eX| gine or a

phar maceuttcal | abl e derivative ther eof during a dispensing 3 30
period, and 3) gh.l&%{ﬁﬂé o osiehtMethorrt FOA G Hy CBfe PO Y (Hg?’@%?‘i‘ﬁ ces ext ending
fromt he outsi de ofethone. K101 Yz0r p pipusdbssplant i al |y conpl etel y through said
coat Dng but not cpAeta0dk bneridbledosgarde al | owi ng the rel ease of |anotrigine
or a phar maceut dcdllty0.4é¢cpteghinpgeddrm satateye t hereof fromthe core, said
orifices Havi ngadian aite oatompBi )i Ned area from about 10 to about 60 percent
of the face area 0bsEhicDBNEm SEBLREALI30.Ne rate |imting step for the rel ease
| anotri gine or a pharmaceutically acceptable derivative thereof

substantially bei “&vﬂ&ﬁmﬁﬁh&d@wﬂs%‘ﬂhﬁh@éﬂﬁrﬁﬁnﬁhﬁﬂ%ﬁlﬂ@ﬁ%&h&%{tﬁd accept abl e
derlvatlveth rgacgl ; orifice via one or nore of dissolution,
di ffusi on, Shyl

L17))

o) tr' ekds Bl e B Mﬁﬁwgcgo Sfbink AEEEP! 20! €
derlvatlveth reof Pu |on g‘?’f thers f&h trebttyg‘({d ng
exci pi ent enh&NETHY otP TR g@vﬁnﬁ GFOLF- B8 F G BT

phar maceut i cal® 19E"SRe %?b Od‘é WY de end| n pon t he

sol ubi ity and/ or “@‘F‘f‘@ B}bﬂﬂflﬂbw@lq FFE P7 il & 10 FgiBPes fraceut i cal |y
accept abl e depiRateptigdiyepraptiblsfervafive fereed ifllovsth ipweresa fropgh fhepoat s dass teis t ai ned

rel ease dédi clessther Bé, dekbly lsesdhap 2% ©Bn BOS 18ublynessdlam 14 of bt qyorat ed herein in
its entirety emchmend Enid @dlldvwed wengtesitirfugiOREcodt egiclvss dersless thinl % pdfédbl? 007 WO
2004/ 012741 PethaP2O62d Oa8368-Rrlekamald y t he core further conprises a

rel ease retardi ngwasGis@l hefdh the Mah Brifdethehaid bjertirh @ thelo@tbr@ae, Gor Bxatnplé & NQ

exci pi ents. ar @pdifg heRehkReM ottt £n8 inclidiQ poadal df e Subihd bt thd du@tSat whitk t her nor e

t he )out er 360atis fR¥icliySHidheY Bat Y réhniact & the HLPMF Sa@fid €7 admini stration or when
t he “surroundi ng plﬁhl% %nﬁe%féégﬁh&éﬂl@m& Wﬂﬁrﬁot& Lherably the core -
further compr fSes. & higl,8a5 e sShahg K% 855 bR ek BN Wk G for

example by dissolution, diffusion, osmosis or erosion.
Matrix tablets as described above can be compression or spray coated with an aqueous
35 soluiion of polymer to produce a film coat. Coating can take place in any standard coating
" machine known to the person skilled in the art, for example a Vector ™ machine. The orifice or
orifices are then drilled into the tablet fitm coat. The orifices can be produced by removing certain -
portion(s) of the film coat from the previously coated tablet surface.
Typically the surface area removed is between 0.1% to 50%, preferably around 15-20%.
49  The orifices can be produced by mechanical drilling, ultrasonic cutting or laser, mechamical
drilling is preferred.
The orifices can be any shape, for example oval, round, square or even shaped as text, for
example a company logo, preferably the orifice is round
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coat dissolves by 0.3 to 5 hours after adm ni stration or when the
surroundi ng pH exceeds 5 preferably 5.5. Preferably such fornul ations are
conprised of a matrix core as descri bed above and a outer coating including
one or nore orifices. 10 Preferably the rel ease retarding excipient is as
descri bed above for matrix formulation. Preferabl y t he thi ckness ofy fANe007
out er coati ngvo Bodei7ie range 0.05 nmmto 0.30 mm ?Eﬁép%?o 03(‘)6.810n’mt0
0.20mm Preferably the outer coat includes one or two oOrl REk Preferabl e
the outer coating is selected fromthe group consisting of et hyI cel | ul ose,
15 abryl ate polyners,  pol yam des, pol ynethacryl ates, waxes poI yanhydri des,
pol ygl ycol i des, JJB‘F ey sz adl d ?ﬂl‘if‘?"r"éfhé?bk ﬁbtlf‘i}'ﬁ’éﬂmélfé"t“é%mm 6-7mm

pol ycapr ol act &Y mm bty myferehly Sme| ydi met hyl si |l oxane, cross-1inked or
uncrossed |inked mm@amgmtm%ébPrtﬂceﬁg@bsplaﬂl@#ﬁmegdif@mcniaw@yr ol Ii done,
cel | ul ose et hefitg abes] grafdrdiyen appedtafzes.pht hal at e, pol yvi nyl al cohol pht hal at e,
shel l ac, zé&in, hytsefypaomytarat diytle feedfkid lbsr ghdctal at e, nmet hacrylic acid
pol ymers or copol yusdSmay8ERuddf ovilDiRtical Picltfor éapiidle SREY iRt debpotviK €.

Preferably thgref:@uipit @it RRoubOHFBYak $hEiRd, stthdard bRveR0% Dy wei ght | anotrigine or a
phar maceuti cal I'y a%wa@mt%fﬂamemis\émlﬁa%@%pmingmﬂgﬁé&g red enbodi ment
the sustained hﬂﬂa&ﬂé&y‘a@c@g&t%@&a&mﬂ Sl %@@A@'m ol 25 tO 80%
by wei ght anbir gl ne Jor ar cy ? ve 25
Chereot . B)°1 G '%‘e%:@ﬁ oy I a&‘%"smﬁfg b

g b PR

c O to 60 %
by wei ght di |‘ﬁ@ﬁf‘““ TR B

q 87%““3%/13“”? and e) 0.1 to
2.5% by wei ghformipigns e%ﬂ%@“%ﬁe@emé‘ﬁl“b ?2%6%t conprising f) 0.05 nmto 0.30
mm of) pol yner; ‘I nAduperpdriae et Sa et rvidesiaysiendyr die mstingdatiessecd
formul ati on, W&@mp# Biemieticaly dochntably deiative ther® cqhoprigingraalenosiedowr r ed
enbodi mentl5t hemgiriean rifeclive eiops stihd agtiveasbsmbaond poingdciisd geometsofos, dnpr i si ng a)
5 to 66% by we)ghjpott-glainm axlieden aid dgogikat, herein saidoiaposiyicoateqts alltaa i@der | vat i ve
thereof; b) ifveSubistaned nd3Viedyont Bénght selbcl BaS the Erodpabdisiitg o) apokiheric C) 0 to 60
% by wei ght dinded@ithich 3wdls iQokdct Fthvateor %%hbﬂquiﬂ@dng B benbtidYolym@a iterial aNd  an
outer coat COPRfinSheMio®s thikaid Swelibid pBiyieria hatiih @ sai PR IRblymeie materihfiNin2007 WO
20041012744 P&JA&E?Q‘M 109%? snE’ &thmhaﬁ‘ﬁavﬁgtom@mﬁg%wgeﬁwg polyner is a
HPMC pol yrrer, gs, Qld% = rm is an elastic support, applied to said deposit-core so
that it partially covers the surface of the deposit-core and follows changes due to hydration of the
deposit-core and is stowly soluble and/or slowly gellable in aqueous fluids.
Such systems can be referred 10 as "Procise technology”.
25 The support-platform may comprise polymers such as hydroxypropylmethylcellulose,
plasticizers such as 2 glyceride, binders such as polyvinylpyrrolidone, hydrophilic agents such as
lactose and silica, and/or hydrophobic agents such as magnesium stearate and giycerides. The
polymer(s) typically make up 30 to 90% by weight of the support-platform, for example about 35
o ‘ to 40%. Plasticizer may make up at least 2% by weight of the support-platform, for example
) - 30 about15 to 20%. Binder(s), hydrophilic agent(s) and hydrophobic agent(s) typically total up to
' about 50% by weight of the support-platform, for exarple about 40 to 50%.
Tazblet formulations of the invention may contain a waxy or similar water insoluble
material in order to form the matrix. Such a tablet may be formed by dry blending the drug and
any diluent materials with the waxy material in particulate form. Examples of suitable waxy
35  materials-are cetyl alcohol; stearyl alcohol, palmitoyl, alcohol, oleyl alcohol and camuba wax.
There resulting blend is then compressed into tablets using conventional tablet making ,
technologies. An alternative methods of manufacturing these tablets would be to granulate the -
drug with the diluent materials with a suitable volatile granulating fluid (water, ethanol,
isopropanol) and to dry the gramules, then coat them with a molten waxy material. The resultant
40  granules are then compressed into tablet using conventional tablet making teclmology.
Granule based tablets can also be made by spraying a solution or suspension of one of the
methacrylate based release controlling agents (Eudragit — trade mark) onto a blend of the drug
mixed with one of the common diluents. Examples of suitable Eudragits are NE30D, L, S, The
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sel ected from Met hocel E4M CR G ade, POLYOX WSRN- 80 or Met hocel K100LV, or
a mxture thereof. Preferably the outer coat polyner is a nethacrylic acid
copolymer nore preferably 5 Eudragit. Preferably the lanotrigine or a
pharmaceutical ly acceptabl e derivative thereof is present in an amount 5 to
55% More preferably the sustained release formulation conprises a cor.e
conpri sing: wy)xmn}90> % by weight lanotrigine or a pharmaceutically 3 JAN 2007
acceptabl e derivative 10 thereof; b) 175 to 663 % by* g/ eoRiss hocel E4ANP,
CR Grade, POLYOX WSRN-80 or  Met hocel K100LV or a m xture thereof c) 25 to
60 % by wei ght |actose; and d) 0.1 to'0.4 % by wei ght magnesi um st earate;

15 and an out@ulwéwe%wﬁm@fs&gﬂ@ydr@d%mmw e iEe dblsghaking 30.

"Envi r onnent dechifology.d" means the fluid present or mimc the dissolution
properties of t hatfhe tablat famphtidnesittic Svgtistmap bswieBy érpatly doveaaiby a @@ing Di spensi ng
peri od" meanSaytd @tahinfa@bd d piReciie 1:3€0 phivait ngreds OfmoisGrd di @aragdo b4 talildieTHe el ease of

| anot ri gi N QkoteedVe lapdd @k FREIetbhitki6 adib/maREifl SftkeBDne il For Widinply, B duher eof e.g. 0 to
20 hours, prehiaRkdeal 1a Q&M&lydgm&aa@rﬁéo%@mﬂwﬂﬁmq&%%&@rnatIvel Y,
0.to 240P0ﬁg§>mf%b@rﬂatéﬁ§1§ BepSkdvd 1 rm'é yhduy1ckiRE! B2 ; aEans hat
thereof is algé%&h%%?agg%%fﬁg g@%ﬁ% %’g% Xea%e&?ﬂ[ﬁﬂvﬁgﬂ %l | ess t han
5% prefe{q? 3206 even rmreét@ruﬁ g’gl Iess tha.n 1%aqr that little
or no envit onent o 8T e 2igrial eRise o HeldetRH e g. | ess
than | ess t hd¥d5me sgspleeh B PY “ﬁeééwwg%cé‘%%hmg@%?%r ably less than
1% When used hereﬂlﬁmﬂh@"?brﬁmfmﬁqﬂtméwmﬁb’é’ﬁémhﬁpb)p?evﬂﬁE?@Iaﬁfﬁtqcmu@uter coat,

f or pxanpl e a@nby dofemilrign terbnighee swlitseellensompactivh. Trinsally disipetectrnidyer ncl ude a
portion of thetgdreizadehood (ttalemag) tseuspendzd in awblvaatsuchIOethagol sengpimingk cant | y t hi nner
that t he rsenmaﬂmbn@fdsﬁchesmoﬁmmmml(ﬁdemmemum@dmaﬁgemmghe term

"rel ease” NeaRSgankiit®n EXiplAIRG R layefil b folietl@heR batier RRAUPRER Updn B4, Y

accept abl e deygi esxeﬁsﬁrb,%geopmeﬁfame&h&m@feﬁrmés%sdn@myarmﬂewedrs@wnt al fluid
for exanple léarﬁér%é? s‘éLﬂdQEhedMéeﬁ'&éﬂ&m&%@J&Hﬁ&ﬁs%dﬂo&%& QPtterildi, X tablets
as descri bed @hovg,canah fer&d,ggmﬁgeh%a%mm%o ﬂaltb%ramd{fau%am@weous 35

sol ution RO, ner tQ. . ake place I n any
standard Coat’l Hg n"ﬁz A e e P S élﬁ | n art, for
exanpl e a Vect or Clh i Em%g%%efm an °’b?‘”?"‘yc Ir? #Filled into
the tabl et f iR or HiRRocPiupicd sxbil Y¥%r t ai n
portion(s) oP‘Q‘H@“SFP]P‘Yﬁ"E’Ba‘EmbP’P'Eﬂ‘h f‘ﬁ‘@w’ﬂ’ﬁeé’we 09@?%&“?“58}%’%&“%6% ace.
Typi cal | y t hausigese:fligiseraise hbjoaripseening agsess, @WW&%“P‘G‘”&%‘S Jrdf er abl y ar ound
15-20% 20 Tirbergroiplents togetenwillipesterably chorpesd fiom 3 trel@Wamirerferehbi4t Bfagyet ul t rasoni c
cutting or | asempreferablyKharii’ge weighirof thé tirkg. Dismtpgresfs gy rchresent in from 1 to 4%,
preferably from 1 to 3%, more preferably from 1 to 2% by weight of the tablet. Representative
disintegrants include crospovidone, sodium starch giycollate, starches such as maize starch and
. rice starch, croscarmellose sodivum and cellulose products such as microcrystalline cellulose,
) 30  microfine cellulose, low substituted hydroxy propyl cellulose, either used singly or in admixture.
Preferably, the disintegrant is crospovidone.. Lubricants may be present in from 0.25 to 2.0%,
preferably from 0.5 to 1.2% by weight of the tablet. Preferred lubricants include magnesium
stearate. Preferably, the sweetening agent is an artificial sweetening agent such as sodium
saccharin or aspartame, preferably aspartame, which may be present in from 0.5t0 1.5% by ..
35 weight of the tablet. Preferably, a tablet of the present imvention is substantially free of sugar, ...
(sucrose). Preferred flavouring agents include fruit flavours which may be natural or synthetic, - R
for instance peppermint, cherny and banana, or a mixture thereof. .
Single dose sachets according to the present invention comprise, in addition to the drug
substance, excipients typically inclnded in 2 sachet formulation, such as a sweetener, for instance
40  aspartame, flavourings, for instance fruit flavours, optionally a suspending agent such as xanthan
gum, as well as silica gel, to act as a desiccant.
Capsules according to the present invention comprise, in addition to the drug substance,
excipients typically included in a capsule, for instance starch, lactose, microcrystalline celtulose,
ethyl cellulose, magnesium stearate. Preferably, capsules are prepared from materials such as
15




The orifices can be any shape, for exanple oval, round, square or even
shaped as text, for exanple a conpany |logo, preferably the orifice is round
13 5 JAN 2007 WD 2004/012741 PCT/ EP2003/008368 The orifice size will depend
on the size of the tablet but for exanple can be 0.1 to 6-7 mm for 9-10 mm
tablet, preferably 4-4.5 mm |f the tablet has nore than one orlflce JtAan
orifices can yagpie same or difference faces of the tablets, fr’erabP
on opposite faces. 5 The orifice can be centred on thgc?%&"s@‘fs“?he tabl et or
of f centre. Tabl ets may be round, oval, elliptical, shield or capsul e shape,
shall ow to deep convex. Prefer abI y the tablet is round or oval shaped,

st andard convERMCAr § ggletine®EG sapbivgtiongrefqily the gapayies vakroqtan beads o gayhlest | on

conpri si ng | aiisseyteeds prragylesare corhpmperipitlee fiviz cubbtinge in e cmprntzdibreof bkdwden b | ve t her eof
and an osnot i endag®kefarddlyCh toi88% caattpettrahly t5éhio 80%velhe frug dibstqpeiavaisdd with srebr ane
contai ni ng at sitgiSdran@fting KO kuch as Iiocatitling @clihlog ) 1Rtbs id ghafulatdd usiip@cuitaklelt of t he
tabl et thr gugbadulbfnd1RidSuch Bs WARe cHRLRA/R SOHEAL. CTHERH RS are iaIRLGE Of OsnDtic
punp fornul at h&ﬂ%&&s&bﬁﬁﬁ mm&m&%ﬂm%&c}é@%ﬁa@@é@ rialyUT t her
parti oul ar asg tr};g%:éff oAbt 5 cBunclth Sl Eonblin S5 € 31 e

rel ease o

e{ﬂ Iﬁp&egsm ve% acce ] ae derl vati ve thereof,
conprising (a

oa con St mt
active su § f ?@W%’%@% v“?f 8%? epgﬁ'élﬁ‘%fgﬁf‘ﬁn ﬁéc/faps g%;@; of the
t

suppor t - pl'dt f or m PP w5t dogaeq Lo o B preserd PEntioRRE AT REeL 1 Py IeR B t - core
contains at | @i the Reess of aimognberio myisks fordnstangs blisier peplafightlyshoged huieperr sel ect ed
fromthe gr ou&%ﬁé@fbpﬁ‘&sﬁw}?@)mawmihtm Frefereadibeitles jglpdefDPel | s on
contgact with ‘weleer or aqueous |iquids and a gellable polyneric material
wher-ei-n the rati o Coifer sshigines gelegbe Sonvelldtions|whiclody\baredtits fxefcerpiraing motsgited gel | abl e
pol ymer i ¢ 16|t &fothad suitable dcfivatiGes taRoffat@garivdd ® to 9: 1, and (2) a single polyneric .
material having baidhirkyRdidateMbditignsO@ehicd) Pectrdlo@PRivicl 85, 178154, Mher ei n t he
support - pl at f fdEhd. SRR DR BSbdrftioS19BROr t, applied to said deposit-core so

that it partiall ycg,g%ggd %éghwﬁﬁmcgﬁsg,@gppg&g&g%dmog @09xf ol I'ovis changes

due to hydrathgn b%&&%ce]q%ﬂ@sﬁ' ow y sol uble and/ or slowy
gel | abl e 'B aqueoég y%a%? %Xmﬁagmwﬁahmmmhefferred El(l) as "Procise
t echnol ogy £

or oFJﬁorl{pers such as
8&?‘5? AT
QﬁgkoéipLgf’i'v. %ﬂ‘ AR R A s R AT

silica, and/ of ]drophobl C nt S such as magnesi um stearate and gl yceri des.
The pol yner(s) tﬁwwtﬁﬁgﬂtfa“%ﬁaﬁ@wlwfm@wﬁhﬂﬂwm

suppor t - plRat f siditipnafiymontenisgaskenddoon ing@&ent selgctefifiism cRbarstepin, yaroigasid, nake up at
| east 2% by webaphdtincifazdpive peuppia btprgpion trfpawxetinefHSH. exanpl e . 30 about 15 to
20% Bi nder(s), hyeeaplpibbth the Afetitiieand thivecollctive pigeditnt arabeiuthpdtatdipi cal | y
total up to adQihed RKe BighiveAigHhiativelly tHe ermSakppP@nthind D kst éndhusthied rdbs@P| € about
40 to 50% Tahh@bodymbifithadid g2 andQfsechddSnsiaht YeiAe bRHS: J3RYris@ tht RbdAY adhveWaXy OF __
Si m)lar waperplasat uble material in-order to formthe matrix. Such a tablet

may-'be formed %&’m@ﬁ B@&scﬁ H ‘Ikex@n?;){ e dlls! E%fﬁ%é@%al s wth the
waxy materlal in Qnartlcu mgz%rm sul't abl e waxy
Figure 1 Slmulated lamotrigine pharmacokinetic profile for 200mg lamotrigine IR tablets
admmxstered twice daily.
35 " . Figue 2. Dissolution profile of three different batches of lamotrigine 150mg IR tablets.
- Figure 3 Dissolution profiles from a matrix tablet from Example 1.
* Figure 4. Dissolution profiles from a matrix tablet from Example 2.
Figure 5. Dissolution profiles from a film coated tablet from Example 3. Figure 5 shows
the dissolution profiles for tablets coated with coating solution B for 3% and 5% weight gain.
40  Both, on average were preater than 90% dissolved after 3 hours.
Figure 6. Dissolution profile of lamotrigine DiffCORE tablets 25mg and 200mg of

Example 4.
Figure 7. Mean 0-36 hour serum PK profiles for various 25mg and 200mg matrix tablets

of Example 2 .
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35 materials are cetyl alcohol; stearyl alcohol, pal mtoyl, alcohol, oleyl

al cohol and canuba wax. There resulting blend is then conpressed into

tabl ets using conventional tablet making technologies. An alternative

nmet hods of manufacturing these tablets would be to granulate the drug with

the diluent materials with a suitable volatile granulating fluid (wa;er 007

ethanol, isqpy ‘ﬁ%m |y and to dry the granules, then coat themw th %N e

waxy material. The resultant 40 granules are then conPYRERUFYEIBo tabl et

using conventional -tablet mating technology. G anule based tablets can also

be made by sprayi ng a solution or suspension of one of the nethacrylate

based rel ease contriyfe] amgctafibripentiorsdFuigingd releage foramulatipn pilymagiging o2 bl end of t he

drug mi xed vehetpaespiisalyfacoepteblecienvrtiyn thekiedf whioh lns anfhy eiiqpdissedutiof prefilé t abl e Eudragits

are NE30D, L, suBtanffafiesihiar We20@MEOpRTitEEhdR@H ERROOBFE8368 5 JAN 7007

granul es fornmed | MThdph@erpinCaeim Sls@dxends Reftrmolitostwiathre bbajpivassie the ublki g

conventi ongl &raditioRSRl the Srest: GABIN0IG Yerms of bth it lbld @ktent @Bk t@NS of the

i nvention myﬁw@@ﬁ%wmﬂgﬁ&&a%&mﬁaﬁms%mba«,;eared which may be

a protective dayerndho ﬂ&h&samqﬁamus BitfaleRE EARIRACTS Bek e tabl et

The 5 prot em%‘éﬁ,iné‘ﬁ%m 4& _tal n actl ve material content, and may,
re ease

for exanple, .V\A h i nmedi ter dISI nt egr at es
in contact W th vvalg?b &) °ns dt% E;éi’a t&é %Ps for_ the

prot ect i v | a3PRieaerect f)aﬁ I“E@F‘Fﬁ‘fd&’ & HoREHY Féhe gl ycol ,
with titani unﬂfeehna&‘ilfhrépa‘%lc@mf)ﬁm‘f gPesifjetly and individpaligindicpted tode” descri bed i n
WD 95/ 28927 PWWM@%W%MY% ol | Any gaientapplicgtion feethish thisl  cont ent
etc, )the t abl applicgion elkiws privvty italsoincomapted byyefeienre harden ds gty miginkgieng agent
such as a pH dserfibed phovefosmblicatiohsandafksees. i S cal ci um hydr ogen phosphate. The -

te

ﬂmoﬂ,

protectiveslayer, if present, may typically be nmade up by a wet granul ation |

t echni que, OmmhmedLMag{ﬁau]u&hjn@n t echni ques such as roller conpaction.
Typi cal Iy the otectlve Ia){ material, e.g. Methocel (trade mark) is

suspended in ple J A Mateiy Eppletavith 3% Palymero g o n| ng a 15 granul ation acid such

aranul ot on. % %m%%‘.dt’ﬂa%? _f%&&ﬁﬁék‘ oSt 20 S Vayer ©
deposi ted upon |"‘“ % o ; pladtyeR t echni ques,
t hen the second ;q

el $%/i s sandwi ched
between the firs a tﬁ,ronatl

ARHasecond Iayer S. a5y, or vely, the
first and secondm‘e&gﬁ&y pe formed and a bagyier | qyer;jay yhen be
formed, for instgpce: DY 2Q-Tonpressitom, PT Ay, IgOT | TTEL ST O, on one or
nore of the end FAEES ST STRE . bt-e—trabtetstaccttding to the
present inventi o2 ; 3 foriddfdom for

i nst ance, manni t PlegnesipmBlerreit  dextrose  flructode | ac nquxu. tol,

mal titol, sucrosgotal Bblet¥adightt ose_al gne ort i n c®ibi nat i on. 198 ch wabl e t abl et
may al so conprise further exci pients, for instance, disintegrants,

| ubry cant tenin colouring and flavouring agents. Such 25
feat)her 2%. p‘%@%ﬁ? géffﬁ‘% vm Il preferably conprise from3 to 10% nore
preferably 4 to gs{ et mote I 4to 7 ht of the tablet. -
Di sintegrants né& %‘ ﬂ‘f’mwem%?‘e‘%ﬁm% %8 A pre%ﬁlé"r"%l1 " om 1 to 3% nore
preferably fro t Repr esent ative
~disintegrants i m&ha&d@mcrospow done sodi um ssar ch gl ycol | at e, starches such

as mai ze starchLadwde(Fagmo) _ T 105.0
.35 Microcrystalline cellalose 414.0

Polymer “525.0

Magnesium Stearate 6.0

The components were then sieved using a Russel-SIV equipped with a 20-mesh (850um) or
30  am equivalent sieve and mesh, and deposited into a stainless-steel blending container.
The lamotrigine, lactose, microcrystalline cellulose and polymer were blended for 15
minutes using a suitable blender, such as a Matcon-Buls bin-type blender, a V-blender or
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rice starch, croscarnell ose sodi um and cel |l ul ose products such as

m crocrystalline cellulose, 30 mcrofine cellulose, |ow substituted hydroxy
propyl cellulose, either used singly or in adm xture. Preferably, the

di sintegrant is crospovidone. Lubricants maybe present in fromO0.25 to 2. 0%
preferably from0.5 to 1.2% by weight of the tablet Preferred Iubrlgaﬂwsmm
i ncl ude magngyiMinshearate. Preferably, the sweeteni ncg_ ag}ent i s an
artificial svveetenl ng agent such as sodi um sacchari i 4 03?39%%
preferably aspartane, which may be present in from0.5 to 1 5% by 35 wei ght
of the tablet. Preferably, a.tablet of the present invention is

subst anti al | ya¥ivelse: Blvex@&gawnﬂ@&&%ﬂéﬁeﬂtﬂhw@w@Hbievdsazéen@%foagent s incl ude
fruit fl avoursresfmately Zmigudse natural or synthetic, for instance peppernnt,
cherry and banaﬂhqlubmipatea‘bMMaaccmpteksefrueioéasu@bhgit@ytemmawhéb@chor ding to

t he present iz080enighiGdlent diifbdeS@ontiot foralitlét tveight aridGartida® wilfelppliedatiDSt ance,

exci pi ent 5 t Vifrpaidnt Miehvil Clnd6iB6Lt the comp@RBRRh arfd@djiBhents todkR, tabRtidls e & Sweet ener,
for instance m40sasRakt ane, flavourings, for instance fruit flavours,
optionally a suspendi ng agent such as xanthan gain, as well as silica gel,
to act as a desiccant. Capsules according to the present invention conprise,
in addition tsarepielb) Magiclabltsxith 85% Pdwedrpi ent s typically included in a
capsule, for instance starch, |actose, mcrocrystalline cellul ose, ethyl
cel | ul ose, n&ﬁ’h’é’gﬁsW@P@&%ﬁ%ﬂhﬁ@fvMQ?FIWWUa‘b%H"b@KWﬁ%NﬁP)epar ed from

mat erical s such S5 FE: 431; VY2 G RE ﬂ:f‘if”ﬂﬁ&: HPMC or a

gel ati ne/ PEG corhi; f28 : ‘3?5;*' GEd sl beads or

gr anyl es. ThesdL SO At e s ar e cgtpo -'l* ot he 3'-, ttpst ance in a
K )

concentration off-BeE&s 506—and—95% pr¢ferably—20—te—8808—nppt preferably

50 to 80% The c%@%@%ﬂ%ati ng ai d such
as mcrocryst al | Migecrpstdliingipeielesc | act.ose, qnd gddhul ated ugifg aj suitable 5
granul ating fl uijBolgeeh as water, ethanol {and/ 025 i sopriopamdd. The wet
granul es are for|pegedndisitaghk smal|l orifig¢es of20.5mMm o J4m df aneter then
spheroni sed i nt qrgiigedi®Rigrarticles using a rag dly |[spinpsng Hisc. The
spheri calygparti cT€s are then dried and coated wth a reléase controlling
film coat containing for exanple ethyl cellul ose, pH sensitive or
i nsensi tive MelkReearaipiMetbedi d  copol ymers and their derivatives. The coated
particles are filled into suitable capsule shells. 10 Preferably, the unit
dosage forns of Fitste qoreeseovererpighdiion bl conpaeiia e I e BArE: ners t hat
inhibit the ingg mgf at nospheri c nmoi s{p@¢gf or i nstance blister packs,
tightly closed or desiccated pouchspgcks etc which are conventional
in the arfs Prefer %ﬁ) les include HDPE ,bojtles. Qther sustained release
formul ati ons V\/n UI table for i ncoLp rating lanotrigine 15 or
ot her suitabl ?}E‘“ Ay &l f’sﬁereof are des%[];lged i n: Sustained Rel ease
-Medi-cat i ons, Technol ogy Revi ew No . EBEd. J.C. Johnson. Noyes
Dat & Cor por at i oWa%EfS‘BI Ste@%trol l ed Drug DeliVv&ty, Fundanentals and
Appt’i.cati ons, ZFBCEBPFWBWWES‘S&“?“R@%&EF%WW dpyith 2 2G-qcsh GRAERYT Dekkes I nc.
New Yor k 2998@%@%%@@%#%%%@@3@?@&%@@@@%%% whi ch are
sui tabl e for i ntieipwirgns, tegtose] mirrotrystalfheavellulyse, idinelymes wert blidesl fekdf i vat i ves
thereof are desesisibgelsuitsble blender, such as a Matcon-Buls bin-type blender, a V-blender or
e equivalent. The magnesium stearate was then added to the mixture and blendmg was continued

for approximately 2 minutes. : :
25 The lubricated blend was then compressed using a smtable rotary tablet press, typically a -

Fette 2090 or equivalent. In-process controls for tablet wmght and hardness were applied at

appropriate intervals throughout the compression run and adjustments to the tablet press were

made a8 necessary.

3¢  Example 1c) Matrix Tablets with 15% Polymer

{Polymers are either Methocel EAMP CR, Methocel K100 LV or Polyox WSR N-80)
| 18



Rem ngton' s Pharmaceuti cal Sciences 16th Edition, Mack Publishing Conpany
1980, Ed. A Gsol. A further aspect of the invention is a sustained rel ease
formul ation of the invention 25 additionally containing a second active
i ngredi ent sel ected from carbamazepi ne, val proic acid, gabapentin,

di azepam phenytoin, bupropion or paroxetine HC . Pr ef erably both th?JAN 2007
| anotri gi ne W?)dzo&l%?z second active ingredient are both_adm nistered in

sustai ned rel ease fashion. Alternatively the formul at FOHFRYHP%IRs 2 phases
one sustained rel ease phase conprising IanDtrlglne and a second instant

rel ease phase co -Ag--t-he- ) + - —-nvention w ||
now be descri bed 1 acconpanyi ng
drawi ngs, in whi ¢h! ‘F.guré: g ahptOngkiia) pharndediviet i c profile
for 200ny | anot r FGLIELR tabters—adni s eredig,wce—tart g5 35K gure 2.

Di ssolution profile_of three different batches of Inmttrlntn&’ISOrrg IR

tabl ets. Figure/®®¥ &Pk i on profiles ffoma3iatrix (tabl’d frlom Exanple 1.
Figure 4. Dissol mmamlﬂa‘cbitue;&froma mat[1x tzkl et frfjom E?(arrple 2. Figure
5. Dissolution p% Les—from-a—fitmreoatepg—tablbet—FromExanpte3. Figure 5
shows the dissolution profiles for tablels coated witlh cod |n solution B
for 3% and S%MW%igmiSme40 Bot h, on ayerage were ¢reatlér than 90%

di ssol ved after PrRPPhR:w&i@Ur € 6. DI SSOf OUi Onsggr of 11 @ of rhamotlri gi ne

Di f| CORE t abl et sl25rg—and 200ng—of —Exanpl e 4 —FigurelZ Mean 0-36 hour
serum PK profiles for various 25ng and 200ng matri X tabI ets of Exanple 2.

- 16 5 JAN 2007p,340. 2004 &%&13341 PCT/ EP2003/ 008368 A further aspect of the
invention is a sustalined rel ease formul ati on of Iam)trlgl ne or a x
~pharfraceuti cal | y. agcept abl ederl i hereof has an invitro .

di ssol ution pr o%fr%(eﬁ'e‘:&s) awfmafl%ﬁé%? ﬁ? 5 PHE tgﬁ] SEEFUTTSn profile shown
in Figure 3, 4, mQfedents The pr esent mven%gﬁt@l,so extends to fornul ati ons
which are pl oeq |v%_1ent to the tablets 5 on formul ations of the present
invention,”in tg'??’r% both rate and extent *8f absor ption, for instance as
defi ned by t he @@@e@’eﬁtﬁlnh Drug Admi ni stratii®#® and di scussed in the
so-cal l ed " O anggod3e@kine ks oved Drug Proguets with Therapeutic
Equi val ence EvaI tions, US Dept of Health d Human Services, 19th edn,
1999). Al publi T ons and ref er ences, |nc? i ng but not limted to pat ent s
and patent to apfetewpPeme cited in this spéfification are herei n

I ncor poraggd by r?’ﬂ@c@ﬁﬁﬁ&ﬁs'n@m%ﬁ:&w@ﬂﬁﬁ&ﬁkﬁéi— eluhippe SRR 20-Rekh és
publication o aﬁ%[u lgpsgcec ngsh’sag@ p(i:x%ugglé dn)érl n at ed to be

i ncor por at ed elm ) ein a 35&“ dﬂﬁn patent
application to. V\:hl C F’ i1 @ta 1 I tayv-tat a8l s so i ncor por at ed
by reference T&t |“ﬁ°%ar?n 8 BT P ?Iftot&g encer

equivalent. The magnesium stearate was then add muxiure and blending was contimued
15  for approximately 2 minutes.
' ) ‘ The lubricated blend was then compressed using a snitable rotary tablet press, typlcally a.
~ Fette 2090 or equivalent. In-process controls for tablet wexght and hardness were applied at .

appropriate intervals fhroughout the compression run and adjustments to the tablet press are made
as necessary.
20

Example 2a: Matrix Formulations

Strength 160 me 200 me

Excipient Slow Fast Slow Fast Slow Fast Slow Fest
Lamotrigine 25mg 25mg | S0mg | 50mg 100mg | 100mg | 200mg | 200 mg
(12.5%) | (125%) § (25%) | (25%) | (33.3%) | (33.3%) | (50%) | (50%)
E4AM 55.75 20% 30% 10% 25% 25% 15% 5%
K100LV 92.75 20% 20% 25% 10% 25% 5% 15%
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descri bed above for publications and references. 15 Exanple 1 - Mtrix
formul ations Exanple 1 a) Matrix Tablets with 35% Pol yner (Pol yners are

ei ther Methocel E4AMP CR, Methocel K100 LVor Polyox WBR N-80) t& ' yy Mf
fns" V. ey, .a . rva. ~7t c.. a,." .. ..r.. Lanotri ' e 150 30.0 ctose
(Fast-Flo 35 7.0 4'cro a cellulose 138 27.6 Polymer 175 35.0 MagneSijmaus
Stearate 2 O.é EJM‘I;%haI Tabl et Weight 500 100 J 20 Bul k Preparation Metho
First the conpoA&Ht'é*ere wei ghed from bul k cont ai ner SCFERRRPBE | oni ng
anounts: Ingredients Anount (G Lanotrigine 450.0 Lactose (Fast Flo) 105.0
25 Mcrocrystalline cellulose 414 0 Polyner 525 0 N\ ium Stearate 6.0
The conponent $iaeere t hehassi eviegd usisng dgekRussed -Slj__e_&i{% g fhia 20-nmesh
(850m or 30|spseadi val et sicexe jard mesh, |and deposijted i|nkae a

st ai nl ess- st e(plm,,glwg?pi NPsgONtiaggner|.sxsThe 1dsandtsyi gil Bg, |{agd 0SQg
m crocrystal Ii&g) cell ul pse and pol yner fwere bl engled far 15} m nufes using a

sui t abl e bl ender —suct \Y: - £ biender, V-btrender or 17
5 JAN 2007 WO 5(5%/1%55 I 9?8:%" zB’ \.'!7r %g}e%eégui val ent. The nagnesi um
stearate was added to the m xture and bl endi ng continued for _ag){)r oxi mately
2 ninutes. Th&Pearie&hies™ ety REds womst e sledemetieng s ittt ¥ B ¢ ot ar y

t abl et press, PeWipfagtampregenty SPpefiths lampljgipe Essolid ifiGraFent . | n- process controls for
tabl et wei ght and hardness were applied at 5 appropriate intervals

t hroughout the conpression run and adjustnents to the tablet press were
made as necessary. Exanple Ib) Matrix Tablets with 25% Pol yner (Pol yners are
ei ther Methocel E4AMP CR, Methocel K100 LV or Polyox WSRN-80) F "M a'* tG ek
f~ .en)Y' ‘hr7ryee-: i LQ-"'" sal i': Lanotri ' e 150 30.0 Lactose

- (Fast~Flo) 85 17.0 . :
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Nficrocrystalline cellulose 138 27.6 Polyner 125 25.0 Magnesium Stearate 2
0.4 Total Tablet Weight 500 100 10 Bul k Preparation Method First the
conponents were wei ghed frombul k containers in the foll ow ng amounts:

| naredi ents Anount (G Lanotrigine 450.0 15 Lactose (Fast Fl o) 255.0

M crocrystalline cellul ose 414.0 Polyner 375.0 Magnesium Stear atﬁgéﬁh@%
The conponents were_then sieved using a Russel -SW equicﬁﬁlﬁ% -(}%E‘B a 3

(850m) or 2WONEGTRval ent sieve and mEsh,, and depoSiTeY ITHL D A

stai nl ess-steel blending container. The | arptrigine, |actose,

m crocrystalline cellul ose, and pol yner were bl ended for 15 mnutes using a
sui tabl e bl ender, such as a Matcon-Buls bi g type bl ender, a V-bl ender or

equi val ent. The magnesi um stearate was thefg added to the m xture and

bl endi ng was continued forapproxi nmat el 2'§ri nutes. 25 The |ubricated bl end
was then conpressed g a suj tpbl el rotjarys tabl et press, typically a Fette
2090 or equival ent. rocessi cpntrpl s [forztabl et weight and hardness were
applied at appropri rﬁt@'va[gs L ar ougho t he conpression run and
adj ustments to the t gpeess ahvel & §ndde @S necessary. 30 Exanple |c)
Matrix Tablets with EgtPotyie tymeT|s afe either Methocel E4AMP CR
Met hocel K100 LV or W WER Nt 8D)| 18 5-JAN 2007 WD 2004/ 012741
PCT/ EP2003/ 008368 o I@Q ga ie ' Quanttj OW, X Lanotrigine 150
30.0 Lactose (Fast W 25D~ ¢f acBystalfine cel lul ose 238 47.6 Pol yner
75 15.0 Magnesi um St 2b—#—Fptat| Tl et Weight 500 100 Bul k
Preparati on Met hod Fi e|{cpnpoheht s re wei ghed from bul k containers in
the'{’ol | owi ng amount ¢ i afient g Am)mt-g(G '
i § E ‘.7-‘- S § § § .
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5 Lanotrigine 450.0 Lactose (Fast-Flo) 105.0 Mcrocrystalline cellul ose
714.0 Polynmer 225.0 Magnesium Stearate 6.0 10 The conponents were then

si eved using a Russel - SW equi pped with a 20-nesh (850n) or an equival ent

si eve and nmesh, and deposited into a stainless-steel blending container. The
| anotrigi ne, |actose, mcrocrystalline cellul ose and pol yner were g(l)? @ﬂ?
for 15 m nu 20})'42d1 g a sui tabl e bl ender, such as a Matson-Buls bi

bl ender, or equival ent The magnesi um st eBFHERMAAS3GBhen added to
t he m'xture and bl endi ng was continued 15 for approxinmately 2 mnutes. The
| ubricated blend was then conpressed using a suitable rotary tablet press,
typically a. Fette 2090 or equivalent In-process controls for tablet weight
and hardness were appl i gy Mizeram or ARRIRDREL pPrdibgrval s throughout the
conpression run and adj _r_‘r%‘_t“us me "'M‘%—F‘ress are made as necessary.
20 Exanpl e 2a: tabdneies FOT MUl @t i on i ient S st Stow Fast Sl ow
Fast Sl ow Fas I\@anu%ﬁ?rgu ne 25 ngﬁr_’zocszss_ét—aL 50 ng 50M nll:e?trg 100 ng 200 ng 200
my  123% 125% ZRVERadaks33% (33 f‘.ﬁl?nﬂn% (509 NM,SS 75 20% 30% 10% 25%
2.5% 15% 5% RB8ELV 9. 75 |20% 20%-25%16% 2596 5% P59% 185 JAN 2007 WO

2004/ 012741 PEH- S SQg.S. Ssss M Stearate 0.4%
0.4% 0. 4% 0. 4a T A% ngpEmap| ot ei gffe"S¥8@™%00 325 325 350 350
400 400 * gs = the nmass bal ance to Jachi eve t he target tablet weight In the

above tabl e slow represents tabl gtsy e % Ofubffodean0t i gi ne di ssol ved
invivoin 16 hours, fast repre % of the lanotrignme dissolved in 6
hours. 20 5 JAN 2007 WO 2004/01274% PCT/ EP2003/008368 F ~d N 0 w

) Ml ‘- Screen Vil

| Magnesinm Stearate Lubricate -+ Bin Blender
-« Rotary Tablet Press
Opadry :
Purified Water Film Coat *—  Perforated Pan Coater

- Packaging Machine
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Wa p 3 X-~ FW(W 20"3!1/01%}1 5 JAN 2007 PCT/EP2003/008368 .
Example 3: Film coated formulations
Lamolrigine
Microcrystalline cellulose - 345
Magnesium Stearate 5
Total Tablet Weight 500
Bulk Preparation Method
5 First the components are weighed from bulk containers in the following amounts:
Ingredients Axpount (KG)
' ) Lamotrigine 4.5
- Microcrystalline cellulose 10.35
Magnesium, Stearate 0.15

10
' The components are then sieved using a Russel-SIV equipped with 2 12 mesh (850um) or an
equivalent sieve and mesh, and deposited into a stainless-steel blending container.
The lamotrigine and microcrystalline cellulose are blended for 15 minutes using a suitable
blender, such as a Matcon-Buls bin-type blender, a V-blender or equivalent. The magnesiiun

15  stearate is then added to the mixture and blending is continued for approximately 2 minutes.

The lubricated blend is then compressed using a suitable rotary tablet press, typically a
Fette 2090 or equivalent. In-process controls for tablet weight and hardness are applied at
appropriate intervals throughout the compression rum and adjustments to the tablet press are made
25 NECEssary.

20 The tablets are then film-coated vsing OHara LabCoat 11, or equivalent coater. Tablets
are sprayed with a solution of Surelease and Opadry at either a 50/50 (solution A) or an 80/20
ratio (solution B). The agqueous coating solutions, A and B, are described below. Tablets were
coated up to a 5% theoretical weight gain.

25  Coating Solution A
Weight out 162.5 grams of Surelease (E7-19060) and 162.5 g of Opadry (Y 8-2-7013) and placed
into a suitable stainless steel mixing tank. Add 2437.5 grams of water. Mix until uniformed. Stir
continnally during application.

30  Coatmg Solution B
Weight out 260.00 grams of Surelease (E7-19060) and 65.00 g of Opadry (YS-2 '7013) and

placed into a suitable stainless steel mixing tank. Add 1061.67 grams of water. Mix umtil
wniformed. Stir continually during application.
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WO 2004/ 012741 PCT/ EP2003/ 008368 Fl ow Di agram of the Manufacturing Process
Lai wf; gr ar MC( E4AMandKI OCLV) Bl end ~~ ~--

Conponents Pr
H gh Shear M
Bed Dryer M
Conpress 4 Ro
Coster Pack

7007 Exanple

Stearate 5 1.

W

ocess Stage FARi gnent
xer
|

tary Tablet Press

-@&@ﬁﬁgging Machi ne

0O Total

m coated fornul ati ons C Rent

Pmitied Water Ciram | ate 4- Hi gh Shear
4- Screen M D WMagnesium stearate Lubricate 4- Bin Bl ender
A~ad~dw. ~¢c Fil m Coat 4- Perforated Pa
22 WD 2004/ 012741 PCT/ EP2003/ 00836

M xer

Thy F Fluid

8 NI

t PET/EP2003/08368 047\
Lanotrigine e 150 30.0 Nficroarystalline cellulose 345 69.0 Magnesium

Tabl et Weight 500 100 Bulk Preparation Method 5 First

t he conponent Example H\PIRGIORE tiletim bul k containers in the foll owi ng anounts:
I ngredi ents Anount (KG Lanotrigine 4.5 Mcrocrystalline cellulose 10.35
Magnesi um St e asrahiletiod Dathils fot DiffORE Cetmps@pt S are t hen sieved using a

Russel -SI'V equi pped with a 12 nesh (850m or an

and deposited
m erocrystall
bl ender, such

equi val ent sieve and nesh,

The magnesi un
conti nued for

GpR® oxi mately 2 m nutes.

The lubricated blend id

fngge st al nl ess-stee | e dtn o) tlai ner. The lanotrigi ne and

n: a? niab . .

n& cel'lul ose are blended 10 nmnutes using a suitable

as a Matson-Buis bin-type blgggder, g V -lRyj,gnder {or equi val ent
15 stear-ate—+s—t-hen—addedto-the—mixture—and-blending is

t hen

Fette 2090 or
are applied

1dj ust nents to
en fil mcoated

rayed with a
\) or an 80/20

conpressed usfng—a surtabterotary tabtet—press; typicatty =
equi val ent . | lapeisERSs control s for |tabl etZwei ght |and h&Y dness
at appropriafe jnter f hroughoui 1t he gg ressijon ri nd 4
the tabl et pr%%%?%?ﬁ? yles HeRessary. g?he tebletgggre th
usi: O Hara |LabhCoat 11" or equivaleént coater Tahblets are sy
sol ution of Sunrlepspydrtykdackey at |eithers2a 50/ 5Q -(sohugs on /

(HPMC), EAM, Prem CR, USP .

Lactose monohydrate, 200 mesh NF 133.8 146.31

Purified Water, EP/USP

Magnesium Stearate, EP/NF 1.2 1.2

OUTER COAT

Endragit 130 D-55 (30%w/w solution) 13.08 12.98

Red Jron Oxide, USP 0.15 0278

Triethyl Citrate, NF 1.37 1.36

Glyceryl Monostearate, NF 0.37 0.37

Polysorbate 80, NF 0.016, 0.016 .

Purified Water EP/USP

5  TFastrepresents a release period of 12 hours and slow represents a release period of 15 hours.
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ratio (solution B). The aqueous coating solutions, A and B, are described
bel ow. Tablets were coated up to a 5%theoretical weight gain. 25 Coating
Solution A Wight out 162.5 grans of Surel ease (E7-19060) and 162.5 g of
Qpadry (YS-2-7013) and placed into a suitable stainless steel mxing tank
Add 2437.5 grams of water. Mx until unifornmed. Stir continually dur i5nﬂN 2007
appl i cation. ‘%9 g%ggmg Sol uti on B Wei ght out 260.00 gram; of Surel ease
(E7-19060) and 65'00'g of Opadry (YS-2-1013) and pl aESHERZAPRSISSS i t abl e
stainless steel mxing tank. Add 1061.67 grans of water. Mx until

uni formed. Stir continually during application. 23 5 JAN 2007 WD

2004/ 012741 PCrmERR@I3AANCEBBICERA fgvlct, 90mPDO CORE tabl ets Fornul ation Details

for Diff CORE Tablets, 25ng Ingredients Quantity (nmo/tablet)' Fast Slow CORE
Lanotri gi ne ZSIH%‘H,Qn@/dr oxypropyl Methyleellul ose 3.8 (HPMC), K100LV,
Prem CR USP/ BP roxypropyl Methylcellul ose 52.2 73.Qu/tapiel PMC), EAM  Prem
CR, USP Lactose nonohydrate, 200 nmesh NF 183. 8 14631 —Purified Water,
EP/ USP Magnesi um Stearate, EP/NF 1.2 1.2 QOUTER CCAT Ewkvagit |30 D 55
(309 w sol utfony—13-068 1298 Red—t+romrOxide, USSP 0150278 Iri et hyl
Citrate, NF 1] %RE1. 36 dyceryl Mnostearate, NF 0.37 0.37 Po|ysorbate 80,
NF 0. 016. O. Ogrgmotl?uré fied Water EP/USP 5 Fast reprgesent S002 release period of
12 hours and [sI'OW Tepresents a release period of 16 houf's. 24/ 5 JAN 1007
WO 2004/ 01274@%@%&@&@@@@@5@@45@@p[gngﬁarrp e ofglh &CORE Tabl et s,
200ng | ngr edi jarpgrQuant ity ,
' ) Hydroxypropyl Methylcellulose (HPMC), E4M, Prem CR, USP 45.36
' Lactose monchydrate, 200 mesh NF 904
Purified Water, EP/USP
Magnesium Stearate, EP/NF 16
OUTER COAT
Eudragit 1.30 D-55 (30%w/w solution) 17.3
Red Tron Oxide, USP 0.37
Triethyl Citrate, NF - 1.81
Glyceryl Monostearate, NF 0.494
Polysorbate 80, NF 0.02
Purified Water EP/USP ) o
) The core of the tablets were prepared as described in Example 2 and subsequently c'oatet}:_

5  Coating.

The ablets were film-coated using a standard coating machine e.g. a Vector™ machine
purchased from Vector, or equivalient coater. Tablets were sprayed with an agieous solution of
Eudragit 10% w/w as described below. Tablets were coated up to a 5% theoretical weight gain.

10 Example of 10% Coating Selution Preparation )
Part A
350 ml Endragit L30 D53 30% solution was diluted with 150 mi of water. 11 g of Triethyl Citrate
was added and the solution mixed thoroughly.
Part B

15 440 g of purified water was added to a separate vessel and heated to approximately 60C. Using
appropriate mixer (high shear) for Kalish mixture 0.13 g of Polysorbate 80 NF and 3.0 g of
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(nmg/tablet), Slow CORE Lanotrigine 200 Hydroxypropyl Methylcellul ose
(BPMC), K100LV, hem CR 62.64 USP/EP Hydroxypropyl Methylcellul ose (HPM),
E4AM Prem CR, USP 45.36 Lactose nonohydrate, 200 nmesh NF 90.4 Purified
Wat er, EP/ USP Magnesium Stearate, EP/NF 1.6 OUTER COAT Eudragit L30 D55
(309 w solution) 17.3 Red Iron Oxide, USP 0.37 Triethyl Ctrate, v\gFJA]N ﬁ]&7
d yceryl I\/bnq%%#ﬂ%? > NF 0.494 Pol ysorbate 80, NF 0.02 Purified ter

EP/ USP The core 0 e tablets were prepared as descr PFOEHFPHEESNpl e 2 and
subsequently coated. 5 Coating. The tablets were fil mcoated using a
standard coating machine e.g. a Vectorh machi ne purchased from Vector, or
equi val ent co&tyearyl Mbisthaadies NY\were insqoposyee thtosplttivnafhl pd reoudle goladicd ad  of

Eudragit 10% wnweaBeddads minbe ek lippk@wl. Tabl ets were coated up to a 5%
theoretical WeirQdnd B Biwere chBbieianitherinalfwel/adiustea dith preifisdNatei th 000 Ph@par at i on
Part A 350 ml Bugragit L30 D55 30'/0 solution was diluted with 150 m of
water. 11 g of Triethyl Ctrate was added and the solution m xed

t horoughly. PgLt. 15 440 g of purified water was added to a separate vessel
and heated to xi mat.el 0C. . Usin r.opriate. nmxe hi hear) for
Kal i sh mi xt ur ggg%?%g?‘mﬁ“f"ég%ﬁ‘“‘%%%ﬁﬂ %'a"b"gblm?s"%?(’?“;%ﬁﬁzom WO
2004/ 012741 P _ 66@%%‘%6 F YRS ,a?ﬁlfé‘%le‘ﬁpﬂw&o e cor por at ed

i nto sol ut i on@blef s Fpret ovprand heeppesie Sifls sbsantalty dabrd Umpsopglitr e dildr 15 ninute
at hi gh sp8edtzbipamsinspeoed fr peight lofs (Wifpedertonialie of iervrificcisdee prdwamllei ght  adj ust ed

with purifiedareaEee- to 1000 g and mxed. 5 Drilling The tablets were
drilled nechanically using a standard drill press. A tablet was placed in a
tabh?t Flow Diagram of the Manufacturing Process for Lamicta] XR DIiffCORE ' S
s S il Tablets
Components Process Stage Equipment
Lamatrigine
HPMC (E4M and K100LY) -— .ﬂigh Shear Mixer
| Purifiod Water <—  HighShear Mixer
-+ Fluid Bed Dryer
-+ Sereen Mill
| Msgaesium Siearate 4—  BinBlender
-+ Rotary Tablet Press
Eudragit 130 D55 coat
) : . ] - Perforated Pan Coater
Drill Heles -+ DiFCORE drill
Pack % —  Packaging Machine
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bol der and carefully drilled until the filmcoat was renoved fromthe
drilled surface, then the tablet was flipped over and the opposite side
subsequently drilled. Upon conpletion the drilled 10 tablet was inspected
for weight loss (orifice depth), quality of the orifice edge and overall
appearance. Now D agram of the Manufacturing Process for Lam ctal XR@{

D ff CORE  Tapl g E}@ ,SQnponents Process State Eaui oment SavotrleNe . JAN 2007
(24M and ct o8V BI*80d ~--- tugh shearMaer Lana, e PRTEPORMBE G anul ate
Hi gbShear Moxer Dry f-- FiuidBedDryer MIIl 1---- sw..u MII hfagnesian
Stea3afe Lubricate F Bin Blender Conpress 4- Rotary Tablet Press Evdn Xt
00 DS5 cwt .F,l_mm&gCoat F- Perforated Pan Coster Drill Holes 4 D aCORE
drill Pack —,Pa . _ : 2004/ 012 441

PCT/ EP2003/ 008385 BT T i ; {Ha |§1vhes Fgate | anotri gne
sust ai ned reI'@asm@dmhmﬁmlmmmmedrmmefprmula@nd@%tpi@dwwwd@fa t he

| anot ri gi ne sugthgidieterpiireaalencicoudy Thi stodywasafn imadniplezel blogk &esigoessisthgl N a

heal t hy vof Undse @dsesiih)/20BE Qleelt btfengi 1) 6hd. 200 padultdiendiB 3)) &d 3afffeieitC ONPI et e bl ock
desi gn consi shiud@d reRasofates 8 @28 Sosd, Ritkithe IRAGmBMBtioch B adeTetbnle. Bich @sMgkelr 1) and 200 ny
(granule strqﬁﬂtxpate%h)mn&uép&m%rﬁmomﬁlaa&elpmhrf&mﬁ%@bfoaés%ﬁ1é§t each dose,
with the IR form Oy@%%eamn%&g jfClpated in 4

out of the p SSI ar ms/n[a ﬁ"‘tﬁs ns,tI EQY eeh?)p ormyl at i on, bl ood sanpl es
were collecte rom each vo ”;%er d of time for the
measur emell ﬁimf%%??m&s? e ﬁ%&‘m°fa¥?%m“*a§mp“w??§&5aﬁ%%t|y, Che
~derivation of lanotrigine 10 pharmacoknetic paraneters. Safety and

.tole Eabl ity mbmpiggh fornulation was al so be assessed. Exanple 6; Pharnacok

neti-C study tgarpwesdit S i %&Q&élhﬁd&%ﬁ&%&ﬁéd@ﬁdsﬁ&b@@%ﬁﬁlﬂﬁ%' ation in
humans: 15 For mul at1 ons as described 1n Exanple 2 were investigated in a

d
h | o 2 d 200 |
SRR b ﬁ%@@%ﬁahﬁmﬁb o, . 2oom <lob
hour PK pr of Cﬁb 3al ngzgve medmma%%” um%m“ﬁeﬁee G Pt er ent
rel ease rated %"Tﬁﬁ B e%"?frr %F@%W&F‘aén di fferent PK
profiles: tﬁ‘é“’ diffreny leera eies efthedolets At figarabt eolles | R tabl et s,

with the C B 4{6’: ‘P@ﬁﬁf?féllﬁeﬁ?t rates were comparable toIR ﬁablets with the Cp, being reduced by
20 up to approximately 30%.

A firther aspect of the invention is a pharmaceutical formulation as described in any one of
examples 1 to 4,
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20 up to appr

phar maceuti cal

oxi mately 30%

A further aspect of the invention is a

formul ati on as described in any one of

exanples 1 to 4. 27

WO 20041012741 PCT/ EP2003/ 008368 5 JAN 2007 Tradenane Ceneric description

Supplier Meth

met hoxyl

Vi scosity (2%@0
met hyl cel | ul ose
having a 15,000 nPa s nom nal
met hyl cel | ul ose Dow w th 22% net hoxyl

KI OOM hydr oxy

hydr oxypr opyl
solution in

ocel

propyl
substitutijon,

EAM hydr oxypr opyl
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viscosity 2% solution in water) Methocel
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S naom nal

gﬁ@%ﬂﬁ%?ﬁ?ubstit

Vi sc

met hyl cel l ul ose Dow w th 28 -30%
having a 4,000 nPa s _nom nal

5 JAN 2007
ution,

8. 1%

eimpe Vet hoce

having a 100, 000 nP
Gifiddd desgsatiox y pr opy |

m&iphiek cel | ul ose

sity (2%
pw with 22%

met hoxyl and
viscosity (29
Dow with 29%
s nom nal vi
met hyl cel | ul o
havi ng a 5, 00
hydr oxypr opyl

Quielfideet PARr OXyp

nmet hoxyl and 8
scosity (2% so
se Dow with 2
0 mPa s nom na

met hyl cel lul o

bsolution in w

U7

[ BRYx: fnbthyiteliOBse
s B LORESL 6
B aHEPHPRATer ) Mt

OSfbsrinttion hy¥ingarvj008. 5%

mP¥/{ SRS Fileoki® (250!

e W,
solufion in water)

dr oxypr opyl
Ibstitution;
nocel

hydr oxypr opyl
ition in water)

Bewng a 4,000 nPa s nomi nal
met hy
havi
ES5M hydroxypropyl

| cel | ul ose
ng a 5 nPa

sbibsti tution,
Met hocel E50

Methocel K15M

hydroxypropyl methyicellulose
with 22% methoxyl and 8.1%
hydroxypropyl substitution,
having a 15,000 mPa s nominal
viscosity (2% solution in water)

Dow

Methocel K100M

hydroxypropyl methylcellulose
with 22% methoxyl and 8.1%
hydroxypropyl substitution,
having a 100,000 mPa s
nominal viscosity (2% solution
in water)

Dow

Methocel K4M

hydroxypropyl methylcellulose
with 22% methoxyl and 8.1%
hydroxypropyl substitution,
having a 4,000 mPa s nominal
viscosity (2% solution in water)

Dow

Methocel ES

hydroxypropyl methylcellulose
with 29% methoxyl and 8.5%
hydroxypropyl substitution;
having a 5 mPa s nominal
viscosity (2% solution in water)

Dow

Methocel ESM

hydroxypropyl methylcellulose
with 29% methoxyl and 8.5%
hydroxypropyl substitution,
having a 5,000 mPa s nominal
viscosity (2% solution in water)

Dow

Methocel ESO

hydroxypropyl methylcelliloss

Dow

with 29% methoxyl and 8.5%
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w th 29% et hoxyl
hydr oxypr opyl

and 8.5%
substitution,

solution in water) Methocel

Met hyl cel | ul ose
poly (ethyl ene oxide) pol ymer .
8f 55-90 cP (5%
ceIIquse Col or con
Sur el ease aqueous net hyl cel | ul ose Col orcon
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Vis
hydr oxypr opyﬁe’%[h)é

28 5 JAN 2007 WD 2004/012741 PCT/ EP2003/ 008368

having a SO nPa s

KI OCLV | ow vi scosity Hydroxypropyl
POLYOXTM hi gh nol ecul ar wei ght water- Dow WSRN-80 sol ubl e

Mol ecul ar wei ght of

sol ution).

et th acr vl ate

nom nal

200 000, hav
Opad

hm Pharma. . 130D

vi scosi ty (2UAN 2007
Dow

ing a

(YS- 2-7013) aqﬂ?@ﬁ@”ﬂ?@%%r5|on
(E-7-19010) di spersion

Eudragit(r) thacrylic acid - 55 copol yner
Eudragi t (r) Rohm Phar na R:hﬁﬂ&yﬂoﬂyla@sﬂt@tm)a, anmoni um net bacrylic¢q RL 30D
copol ymer RLF10% quat . ampRide F8ora YasRhal armoni um Aquacoat
et hyl cel l ul ose | atex suspensi on. The a pl ilcati on of which tlhis
description | ' uw’gé%%l‘mn% a—basi-s—fer—prHority in
respect of aphlfethapEAUGL¥Nt b)p’lwse%mflyﬁmmylcl ail B8%of such subseduent
application pay be direct ¢eth@ealtitysef €at ure or jconbi nati on of features
descri bed hefgyo iy may @gﬁ&bfﬁﬁm%{#gﬁ_ Pig@uct, conpositilon, process,
or use claimn ﬁlgfsgaylnclt % é exarrple and without Iijmtation the
fol |l ow ng clalms: 9CIa|mSub I ene P Tstained rel ease flormul ation
conprising 1) a core conpri BwlrlgeranlmargelgiEOﬁr a pharnmaceutical lly acceptabl e
derivative thereof, 2) anjoemo, a@asd 4 fehigovering said core, thg thi ckness
of said outer coating being Ws%g 1e8bopiilst hat |it is substantiallly
i nperneable fo the entrance n énvi ronrrent alj fluid and
) solution).
: Opadry hydroxypropylmethylcellulose | Colorcon

(Y5-2-7013) aqueous dispersion

Surelease aqueous ethylcellulose Colorcon

(E-7-19010) dispersion

Eudragit® methacrylic acid - othyl acrylate | Rohm Pharma

L30D-55 copolymer

Endragit® Rohm Pharma

RS 30D

Eudragit® ammonium-methacrylic

RL 30D copolymer RL=10% quat.

amunonitm RS=5% quat.
anmmonium
Aquacoat ethylcellulose latex suspension | FMC)

. .. The application of which this description and claims forms part may be used as a basis for
. ‘pnunty in respect of any subsequent application. The claims of such subsequent apphcatlon may .
be directed to any feature or combination of features described herein. They may take the form of
product, composition, process, or use claims and may include, by way of exaraple and without
lirnitation the following claims: '
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substantially inperneable to the exit of |anotrigine or a pharmaceutically
acceptable derivative thereof, and 3) said outer coating including one or
nore orifices extending fromthe outside of the coating substantially
conpl etely through said coating but not penetrating said core allowing the
rel ease of |amotrigine or a pharmaceutically acceptable derivative teg\ r eof
fromthe &3aims jnto environnmental fluid, said orifices having an ar5 07
conbi ned area from about 10 to about 60 percent of the face area of said

f.or mul at i gn, \A/r):@gﬁ{aﬂle@{-&agﬁoﬁﬁﬁﬁmh @ ne or a pharnaceutically
accept abl e der'lzgtc&'\é% sm?‘?{m&?g% Vé}éra;#%%a%&th ﬁfa; gceﬁaﬁﬁﬁ%aﬁ% %crgéf'? fice a”d

wherein the out SUrro excee

sustai ned rel edd8t ?%?rﬁﬂ?tg‘ﬁlcﬁ"f?“&% sadq crendhf thigknepshtsid \)\t)ﬁreﬁoé‘i“f% belg core f ur t her
conpr i ses adantel spelstbatries subdiantiplly xupepneabie. to fe epiraws efanravranelestakibiid axdnul at i on

as cl ai medubstnGAIB ifpdm@ibleloahdxd otigioRigheldd@ phirBhcaulially remaTor i Ses a core

conprisin % by weight lanotrigine or a phar maceutical |y
accept abl glelg%aPE%a l|te\8/fé§19dt hereof; b) 17.5 to ¥O%b vve|§ rel e se etarding

polymer; <¢) 0% 6’“‘%@“ % BINRSNYIHNENNE QEmPre OFffices exigndig B ihe REEKRPT BHnpr essi on
ai d; and cegting sdbstaptifdlyZompletelysthrphgh sautnommmt’ﬂusncapdlea:atlrxgwalércom@bmmoarrpr| sing
f) 0.05 mm&@le&e%@lamwneﬂﬁh)SMaceﬂmcaﬂy Sdtslitﬂilél&ﬂlvﬁﬂe@&&fbfﬁ@ihﬁhﬂ @td on as
clained i @nt@@é(w{&ﬂﬁelﬂiﬂtﬁld’ﬂs oﬂﬁc%ﬂa ‘étﬁ%feg'op E‘i-‘x%ﬁl%b&ﬁtlé}"t@' ng

exci pi ent eas A sust ai ned
oD Nt O eant oL SO I RO &@e@}n&b EETOGHEPE . ¢ ho

out er coatPhasrprutieRly ageepablp éemgatwq:thqe@fdoc&@rp@Wmmally@wowh%@toaﬁwe@dr el ease
formul at i erhetein the antefdat dissolngs vihes thefsuedumidig pH ekeeels Svhi ch upon

adm nistration to a human produce AUC val ues outside the range 80 to 125%
andaC,,,,, bei ng % | es n instant. rel ease tabl et

cont ai ni nd" t he ‘5% me% eu%’fmuq HoRst ?Sli“&eﬁgl glméw EPHRCETT EET y accept abl e
der i vat | Véopﬁléqeé@,feleas%tardmg exclplent

3. A sustained release formulation as ¢laimed in claim 1 or claim 2 wherein the
formulation comprises a core comprising

a) 2.5 to 80% by weight lamotrigine or a pharmaceutically acceptable derivative

_thereof;

b) 17.5 to 70% by weight release retarding polymer;

c) 0 to 60 % by weight diluent;

d) 0to 20 % by weight compression aid; and

e) 0.1to2.5% by weight lubricants and

an outer coat comprising

f) 0.05 mm to 0.30 mm of polymer.

4. A sustained release formulation as claimed in any one of claims 1 to 3, wherein the
release retarding excipient or release retarding polymer is a HPMC polymer.

5. A sustained release formulation as claimed in any one of claims 1 to 4 wherein the
outer coat comprises a methacrylic acid copolymer.

6. A sustained release formulation as claimed in any one of claims 1 to 5 which upon
administration to a human produce AUC values outside the range B0 to 125% and a Cj,,
being of about 30% less than an instant release tablet containing the same amount of
lamotrigine or a pharmaceutically acceptable derivative thereof .
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