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Accordingly, in a first aspect, the invention
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al so i ncludes the prophylaxis thereof. This is
particularly relevant for epilepsy wherein nedication

woreg4018at sei zures or prevent future sei zur esPET/BP2003/008368
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aspe gmt fﬁf’tgéﬂgpe'c Ui nﬁ\}e%n%&){deg 8 SnefholBt halnOENS BR&UERGVhich
c%{nms' Ry %ﬂgg&? P%"%F{ a tﬁer]zq?eu cf‘alll\)lr)éff&%% 'ﬂh(ﬁﬁ’lf&i 15}90§1Qne ora

phamedeniigily eccwtablf ﬁ@\%‘fﬁﬁheé?o i thy E"t“ﬁuoﬁé?}wfa&e cgse formulation
whereMihelhinomiginb of £pimnaadosticaliy dcadritableadekivative isl ragsontrin g rrage of 1 to
5b§n% 'ﬁ 25@5Qﬂ%ﬁ§e fornmulation in the 2 to 20 hours

30 a fﬁg)lgil i;hglsys egﬁ%}ea%e Form Jlg’tl? ecrogﬂt#l&s %rgaﬁ(ﬂh‘l[ Sf l%&tﬁéme ora

plaairtne@enmaﬂlv ewyp‘@‘de desivativerselesed G e dATA @3?&1%08???5 op400me.
f ur t Pedferatdp ée tsusdinddheedse foemulaigm ip pdwinigiesd an sdosegs; r?@@en which is

sﬁiﬁ%ﬁﬂ%@gﬁﬁfﬁﬁ‘éoﬁ&&%&:ﬁﬁe igd¥edrr | g net or ?h .

vatl ve ereo
wner S CE dhieadFRORAR VB BER 01 Y )
phar Aacadvantags of ?Jsfé@e ﬁ'? WO{}%IF ingrea ﬁ é’?%%? compliance.

r el edseid-ctoromit fagofsdp mol laﬂlueow cpmplarpe muﬁoglph%‘? iggust as likely in
v@:qmyn{x/&'l Ecichied) anPRARY sHiibnts 4 it io inlfhtibo vntsidafhbgrcategories. In most

cgﬁe%ne}gl ei)% %ta 11%‘1ng glsgﬁgé' ﬁlﬁ oEcﬁlflr@J &%lyteIJth& Rledunte anAspileptic drug

(OEBND] 8%@8"%% @?%lmlgﬁﬁ%ﬁg{ltgql a{jt le %1%%ener§fl¥r%ctcép%hﬁchat each

a8 &tignapseiziues bl ipcrrase ekl Al r%%ence/&aﬂqwmsglt EhaPY%ﬂ pgpEnosis.
THRREE, ipPnae tRuRient dhjcstitds e ppidanisowdthokpllépsi prs npagntenance of adequate

AQ%I?QV%L LJ)& bﬂr&eﬁtﬂﬁl of 'sﬁlﬁ&]um%élﬁlreé abmplidngd Wigh the presaiied dosing

e SHa QRS el 1638 4Bk,
FEORELR EPEEILE My ey B @§
mi ti Jatientussh opilepsiofeRee Ha%?élr@@ @ﬁ?@%fﬁéaé‘?m it severe or
pfattirglepilspdyffiequently rauiine #re pe- ad)mpism@m o pgymore AEDs to achieve
a‘?l@c{hﬁfé @515@5 b&ﬁ%l (AF&it3 ndt Bnkkad] Aérgiatiertd tb he@wyher doncurrent chronic

I’(@Qﬂjgj condit 1t10ns ns sl ne%shit %%{lk A fieart 86hdfoh&or HIPERE thhis0GEuit8 adherence to

e’ convent 1 onal |nstant/|nned|ate
dﬁé}’é%i‘%f%glﬂ?nst abl et (90% confidence interval

t he JEwenestnient df bgpstar glqméqregcu(rgt_tg)rewn gs @ngq-m]y But the present
fohllatioh rplrb‘vl'liei DR wef ﬁs&gﬂ?plgﬂna]&ﬁ@énﬁamnajf e dtug ahdh Ehereby itis expected

f.er o) gﬁd bloeqU|vaIent
t. €
é?féﬁ%gﬁ 1 1ga§§g§1g3r ﬁorv\lbe tfea {of Bgm ouzleoé a significant
ddwantdeeo.qidindind c@h@goqqdwpqqp gtgtpd{xqr%ﬁqre(al:smyn e ease ?ormulatl would
ﬁbﬁm&hﬂ&@h@w pravidifiper Critnt & bHeabsropriate prantpoiha tay wgighhdapending
@ﬂﬁiﬁgg ﬁhﬂh&@dgﬁ%gggnfldence Interval for Cmax

to t dﬁ\glgtlu Ie\tfotn}??%evh les %Et P10 8%0% é%ﬁlﬁlg% 214 %20%
@Qlcm%%wgvéerdbﬁﬁ@%abwqdﬁn f}ﬁéaIP%Paé’F‘étr?gé‘%%

d@ilpduct. Suitably the fornul ations are fornul ated such
th a:j Itrgﬁrabg,ll {BSfoBn@lhtidntpRovadet | F,]Mﬁe wﬁammg of 8 to 24 hours post dose,
e n omac smal | intestine and into
@%gm@%% ﬂﬂ%ﬁﬁhg h§$%%% aspect, the invention provides
a method of treating CNS disorders, which conprises
orally administering to a patident a therapeutically
effective anount of lanotrigine or a 10
pharmaceutically acceptable derivative thereof in the
formof a sustained release fornulation
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wherein the |anotrigine or a pharmaceutically

acceptabl e derivative is present in the range of 1 to
wG®4ntR74pref erably 25 to 400 ng. Preferably tPEI/EP2003/008368

sust ai ned rel ease fornul ati on conpri ses an anmount of

| anotrigine or a pharnaceutically accept abl e

derivative sel ected from.25

400ng refarsipihsferruftion prgde Adpie o RO s 8T o6t RATTS901 2hsm
mdéviddhhiRndese.ered i n a dosage regi nen which is

suf f iThi @MfaulaBor Ay ravidle £2Ah6W@S pRvd@ise & mearinmomche perum

ik {tl%l? gdmlﬁ'&@f agi%gél’%%gt 89 Bhp hr%d Brlﬁcﬁsgﬁlemﬁose/ﬂﬁ‘the same patient, or
et B R e S e kY B8Rt g g
dd#. not i nfluence conpliance: non-conpliance is just as

| i kelpyeférably 242 fuvilatibly prowided a fadtretidnatdexdfohakrEatin ﬁgwe) in the range
PRLb RS as it is in pat| ent outside these categories.

I t
" gq UFI}St é)ges@% Qagnl%tse Ritdn a 1%‘15‘! Te]zi e CQMnQI%n%ﬁRSt?ol&p %;cpenence CNS

equat e an‘%%ﬁ) eptic drug
adysER)evesit Gs)) Sé?}bﬁs§17@’6‘eﬁa%¥?’% giplopigjap control .
Fur t hith the IR femgletier th taje ddisps b etaimale, RS % dizziness, 10 to 22%
a@asif&' ol 09 288»@ UBWpR. WAt RELARIEbE Birnd bpteal itricbdlievedibg the

&g}g{l@ﬁ%laf Som; LNe tht%é/ aﬁ@ér SHERIRRN 5 eak-l;;tb@ﬁl@ fe%l? or tRE fafBRIF }hcrease in

L B e
m riskibiresued bf sebusIRbgnaybongitbdin de lmih@lrdowrfé thsrrats of dose ascalaﬁon
ner 24l thedeveBpra&s 64 foahulitivn thdnBwessithd realalved dofing titration

Pat i ents with epilepsy often
malygest%r 1 e%c & tl%géjadv ‘& v%nts

F.‘ :
ref r et & aéch}: %fﬁg n%{ tn%/ tho E]EEJ eant S?wk tdﬁm%g% ev[/}ﬁchoc{ompnses

adlyadmimsteaing4e # patientfa thmpeé?caﬂb Pféecnmn%lat of damnatsjgine or a
@Qﬁﬁ@&h@al@%@faﬁle@@ﬁiaﬁ@é ther®bfSo theiftrmi of asustainadueleast fofmyplation,

Qieﬁuctu%nﬂﬁﬁ@Aﬁ%BﬁJﬁl&@Qé}h{%&m chroni ¢ 30 nedi cal

glogb e]% Etg ’;E‘]Hj]?e rgﬁlué;gm} 183’%| s %‘raﬁle is a%&uc‘t‘iglpﬂ Aﬂé 2t %{cﬁdvarse event
of etfiersbpns sidpieieqt seleptofdFm @FZIEﬁSb aix ! gla? aferﬁslﬁ

cur r ePrtfesablyelxonietioei tiesABnprefik ivkapdustion infee rpte@£ apgdverse event
JrQf 1aak: Bid RIR PEQBL AR, lﬁefeﬂ\S@QO% 1dte piefeplbBSI0N.
conce ‘Eﬂ %,F%ter' aosgec‘?éf thd %\é&ﬁl?}g i@ f)?%[“ Fem(cn'xf,l thé &cﬁé&@ 6t ftkast one

t hat I.Cl a a(ﬂlzi&"@éeb?r éltpk?magetuhca?lgtacceptable

Ty B EOP ST IW"JE‘ S
derieattvetiteot fwhishi mﬁtlwdwbmpms eraBy yimifiptering to 2 Refieaha igrapeutically

&ﬁbt‘i‘ve‘ a%oamq)@ RinofripMesor diphamaeutidaily ecceifthide édrivatévean the form of a
spformilation woul d pr ovi de pain

sus 9 R

t he # E %Pg/ﬁp%arﬁi[ver vgﬂtdOT%Qeaa\m% EF (%1 ess FtaJu td,?pl@p% &traéhn

most détbiﬂer asaedt pgfhe W@ﬁéﬁ By Rt PR Fralep%yrfoapewwgﬂy
ARkiktedngkd a parieADherapdueicalig teffotivy amoubOoft lamGtfigine or a pharmaceutically

Jc@&:lljeﬁ)ﬁé RAvdtie HRSE AR fot 6 Qﬁ?téln&ﬂ%@hs@@&ﬁu&ubﬁle samnme

pati en

Pr ef e’lé‘ &H&ﬁr %Hcéclt f%)tgmvg}tlog 1sqﬁg e %%lgmgigl g?n@ 6P }t)}g?rg%utlcally
{coemiat)o dSTivaive dhermar Mo GRSl OlddLaorders Ko RARIRAGH Oipgustained
feRaskGomailution posineas sEtreabn DI I2GH AR the rate of adverse events.

PCT/ EK%Q’@%{ £08&368me Rrefieh ?ﬁhé’usk BElafnotiigle af 4 pharpaconticaiiys

?Cﬁ%ﬁ%%})?e envatﬁl%[ e%%?fo& %qﬂuf?c‘aﬁ%(o sugtgrﬁtg'd Ite{%% fMa@iBn fY8 the treatment

or mﬂ@atl on may provide at 24

HENS digsders-dose a mean mi ni mum ser um
A further 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
of CNS disorders by any method described herein.
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concentration (Cmn) of at |east 80 to 125% conpared

to the sane IR dose in the sane patient, or 5 a
w@ @witi)27mi gher that the IR dose and/ or outsi deP€TIEP2003/008368

range 80 to 125% conpared to the sane IR dose.

Preferably the fornulation provides a fluctuation

i ndex (Cmax-Cm n/Cave) in the range . of O%é_‘S to 0. 41§.

At ph Eathar assesiefl thainveiiion is thguss oHaRPHEIDE 8% Rpaecutically
acGEpbeNdetioatat tHeleof fubthetrsatmentpEENEiserd@NS 10 adver se

eve nfhe\%iy%@ hg% )nh;?' éi%%inf@@rewa%ﬂ%ﬁwon atabdto belbpwdlppied wasld where the

rash. 1 he . . "o .
dogage 1,n1t.e§_a|_ty % es§c=é1tlg}o% s Lt?%in?;flé 11%% c{f ?l%i%a}éﬁn%ﬂé&g{ﬁ gé pr;)lwded
asaquitbersi soglmpRblg ar R isiott Ky U BT seby e e
retea@0s achieved forh e nimohee df @iserettparticigsphaagsaieinilisathedoms® & need
ndt BE SPalBHEERL AV =S tHedeatls @r paptid@akenptlasmambieirgics or

the ’{“}%tc{%sé) e i Dsfa %gré%erﬂse BlnAsARn GRHCENLS Fbiiad RfatsBEle tablet.

adm nistration and before the peak’ pla . L
concEisteraRly,  fosfamneg & ?aé%éa?ul%nfﬁg‘e P fe§?§gj?er}n§g A én;élfm
diswhitiousrofibes wirish 4B 1584, arcéiblct Y R &S onmpreareferplle 4o o YKt the
lahRtrRiRofteses dschtdbdtedn 306 8 hamytorgpreferablarpdtweRie4 to 6 hours; and
t % &g%&h i0f 15 ik QLB 08 arldNBtholi@VWRESrabl Befp@ak10 to 15
eve

. | o .
al&w&yeg% Y(&? l;htgll_n!:s.r }p{z}?l]?%lsgl? ¥ g%ngglfh%ﬂ?lf %mgdla%elggs_eﬁmne tablet

! e . er-a f? g}% | nvention e a
digsetven 80% tithingRmipgescie distodige Pofileaydiy egspe g agtandard
disdohltiol asslyyifariistaare A4t Bisolplidni Test Appardtesrlagy@uer B @afH pyovided in
U@%E@,%b(y &d%eairtléﬁ inQfibsb QIR shbrnRtsDdt 33.0200.5°C, usil;g dilute hr}]/drochloric

armaceuf i ca t r n the
oty oitabf et G Al e b opoe of 7 RO o L1E
r edudhe Btaingd felraseAprmanlagiop may BT°V§3%WF 2y eprenlagey Sor'y
(AE) vabebdtidhimequivatentto Aliat of the exfsting inisigntaelpasey R tablsh fqr fipstance at
1&?}80%?}51@&?%@%#@@?‘96%&;&3 1 B fifore @tfemblylabas &Q(gf,ebufshcd exceeding
1590%, SFhardE h%%grg I{dﬁ‘g] Eagé biERStrigRt SXbrPas aGoVeRRbrA] @hmediate

rEsh ia-yre,era yt reducti.on in.the AE'. I
relcapel e AP PRCAMS s 0 PR A1 O il e Ghotfiod b
ldneériginediman the destaiicedadeaspfprpgetionpr ef er abl y 20% nore

pr ef ghefflaym@D¥meths frofile frer despeaithairesehtdnienti@rmndyoe rasiily
dE'EgM?I‘Pe% R & Sgé'ig bENDed HiGavhi®it i®huridn VoR@ftrs ORRsma

e B oA SOSI ARE Mty BOE RIS @R uREn from
PR P H P RS R s Ut T C acce é}a e
petésnisyaeaordieg torpegcedies Wik ke B‘X’éﬁﬁ‘%ﬂlﬁ) &dtoral Iy ,

admi mhepesimsiilled ingthpat wilrppracisth drebperepetisdlly effective amount will
dBE & 64 In¥ BatdmBLe, Pe, do0EY 6 diieie afd otberplidicatmeut i cal |y

acc egte eb (o sgs i \éﬁglle%g Blrﬁh lta{fcﬁg Far%r cﬂtma@c&%dstélﬁét@érrbﬁﬂets, or time-

r el eaSetorit aetlo_n. re]’l.era t he adverse. event LS. or
release tehlsts op FAPIGTMEITIGES CARIURING YELG P YIEF SF BTN 81 ™F aSh-° X
chmbinktens thepet Thef can hlso bewpatielied relgase beadp grapesy ppberoids that are
cbit€iatd Wiehif B bdpRis yr AenESd fig akadhbtyor otheininitidetegrowdgr dewice.

a pa:ﬂeﬁﬁgen@aﬁtzpﬁ{sﬂ e b BhibRChEME ABMSMYnc10ding swallow tablets,

g a

| anpfrtgine or armaceut | cal accept
acfapSiF e PIALesOR & FasBh g%ﬁ!é e 48’%“%.“’@13@ il JEa ay gt Bg gogted

f or mA furthenaspegbofahef inyantien is a &yaplpties compESIPH PEIGHIEHS Of &
phitehabi@icAly abapablk idgivagvohereofphda repeuticiigl eycipient, which allows for
SAGGERLARLE ofjﬁfnbff%ﬁﬂe\é?a benhgefiichily dc0eptdbleaRtivgmive tiefeoNitable
N T
oowlde avithGvates er ses Fredigydyas dhe é‘i?&ﬁ?%?ﬁ?ﬁnm{mﬁﬁ" Juafexials which
fofim 4 s oh botet wish watst ¢reguagsemertia; pelyeri¢ yptgwalpwhigh have both swelling
poli) %l?%&ﬁ?akt@ﬁ%ﬂcé’in REEE RN dﬁqh&/ca}ts ime@ia Eiitbpﬁé ednsitior pcil]ymers, for
.manuf agt ure. o : HoiFBr HoRark
Py RS b R RIRAE i P BOR eI P FaiebR bfiary

the invention is the use of |lanotrigine or a
phar maceutical ly 7
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accept abl e derivative thereof for manufacture of a

sustai ned release fornmul ation for the treatnment of
wW@ENB4a15ar ders by any met hod descri bed herei n. PGI/E¥2003/008368

2004/ 012741 PCT/ EP2003/ 008368 A further aspect of the

invention is the use of lanotrigine or a

phar maceutical |y acceptabl e derivative thereof for .
pdlyreas, fersxamople ENSagit k Grade mstk) Yhish g8y hgeser ither 2lget %7y (‘]‘
pligkrase fornulation intended to be swal | owed whol e

Wh er ?he{sf'ﬁlstaglgﬁ A98 :J REMIHILESE bitdh refreSHa theatt, & Ofmatrix

1}1% av Qs% ‘Egg&g r&ﬁ% re,[somcor%q%tgcﬂﬁﬁ r]&/ﬁr mg% 'eﬁ%tlrﬁf S}Qﬁm and is
rebﬁf?éﬂ%hfﬁ$1@r0T ETSIOBRTE PRl W(Pﬁgé o 52 628 ases
wher Reltdse ratatiing palyingrs sthivh evag de fwallabla ohm’m@}udg,fmter alia, cross-

litked @6&%&1& ca{%eéxtyhﬁ{ ?ﬁelhﬂkﬁa@ﬁos@-[mlgﬁa;mibﬁ@roﬁyhelhdm,ag e form
h)bdg?xtyet(lsl?f llu?(ﬁe ﬁl\é@] 8)4@} 1 nafgﬁﬁ{ydﬂﬁyﬂr%ﬂ@m@tﬁyl@@ﬁlo@@ ads or

ln I"nt q )sage in a
C%E@%Fﬁélamfdéi @3@@“‘?“6?%93 altegwl‘ﬁl%mﬁge AR Provi ded .as
palyséihgmethiast crossnlssdcoliny IpyEoiess, Ay dieweite] eiulgse high-
mbREWIHY vAdid Hi’fiol%nﬂh]leomls&&ent i nvention has an in vitro

ig ?g% érﬁﬁé @élﬁgie é)rglgiﬂgrsmlﬁe e gtc@lhﬁgsoé) caffoRfigémideyulose,
lowsmplery ﬁlv\‘?égq'gm ropglma{hﬁlé%lf losa, hBI efthr?ﬁ g@lulose8 ki’] molecular
weighepoisrvetyialeahpls, robprwséencalysols. %tﬁ‘%s I éPOWW&YIPWLf agte,
xhrAteuingtene i s di ssol ved between 6 and 16 hours,

p ref %@ﬁ%&le ¥et£}@ﬁl‘§’%§@m&g sfnﬁlltl&ouﬁi' hREdahd HRhgkld felinkdroperties

n co
D e A
poliynipylelsoholsne di ssol ution profile may be neasured in a
st an@edfdatlptheire ot tetarding prweey usdddies 4 meleaiareveighpigsthe range 5 to 95
#HIuS28) Hirk ﬁﬁfe}—ﬁﬁﬁ in tﬁﬂﬂffﬁ’eﬁb wS50ltheusantl. or 3 or 4, provided

RSRAHM grades of
supp:‘&zﬁ’{eﬁz’frédree & % g@%{jlso eéfL{dl lute hydrgghl oric

hydpayperpy ety oyl %%?ﬂbéf TORYATY! £ ]3 %000 n 2 and_a
r ot atfixemplspefedlyofershich m@@eﬁlﬁ?ﬁ incfyrs Methqos) K (FrageMab),
M&xﬁdml EEM gﬁadmyarp)" Disided Ea0 (TradeNlark), Mathoee] BAMEI radhMark),
MG & B5ne @thé@hﬁﬁ} Mehobd1&1100M (Trage Mark)

exystin S
1L g e
paxaﬂ@sr@pplym%gd{%‘chmd@ ug,@tm e M }'ﬁ ), Metppcel E
(Dfadé Fiarlg, Miethep RS (Tgdd mﬂgé\dcihodebﬁm (’]‘rgdqi\éarkh Rsthogel K SM
("fx%@é’ Rk, ‘Méﬁoc(ﬂ RGdvat ﬁlde $RHG a83)Y G20 WHER 1480 i miktues thereof.

;b < o et 3§H°‘2§? %?ﬁa?e-re{apdg g%{eWmHﬁﬁéﬂe%&Qp&ﬁ&l include

e suséaln

hydropqlioids s as qxpférabq:{é S igpﬁ%tcn]iu 5P Seriw]a vep gﬁmer tli%n tﬁose ?1sted
abbvel buebohydrstensddnvistanéas sudray adaeiar symdiaggeanthlognst léqaﬁg%cguar
b ORBaR ﬁétﬁgéﬁaﬁgﬁﬁggu&b @IﬂMﬁskdhibﬂH digihiafesstadsbyypalyrhegiygene, casein,

Z\Flﬁlre a rc]ittﬁ ehke zgld p?o%%ﬁi}ce&lg rs!\?o%{é‘ cl:e E?? géﬁtmle amotri gi ne may

pat | dHEleably et e Hp EFRL G0, BEEROX W8k a0,
MebeeER1WHVin the art. The person skill ed in the art
W ' BRRA®GhlrEledsd aﬁm&laﬁ(hﬁh@p&&dimahaieldylumtsﬁ’cemmrw@on aid such as

lgcqosg %&ch%%ta%]gg PSR alcglbﬁrrﬂﬂbép%m: sScr8@Emarsiitdk xylitol; starches, and
sease, a ot.her nE
EI?E“?%TF ﬂ%ﬁ % ’@‘f‘%’ﬁ@wg?ﬁ%‘% B8 nséea r e hérﬁ‘gghldg %é](&&% %%lﬁjgtalrieg
relgipk Sorgulstiompy Birier cOPPEeHSnte iR ST PP QicgtpolyvVinyipyrrondone
(CRPVE) smdReditinGRschebrbbte bindermauches pqyislopertpolyvisylpgeetisiona; flow
&é@ﬁc}ga%\éih%@édl@ﬁde SAABI B8 helshifiedfreleabl Rymalationosiprises from
Plétcioéq t% rﬁﬁ‘%l ed qeﬁ%M ?ﬁgl%ot%%‘?igsfgoar?é ?o%l")eﬁy wélﬁﬂted'f Qilﬁ%t/éol?rﬂﬂessmn aid

e or adm nistered froma
sachet or other unit dose pomder devi ce.
Representative sustained rel eadse formul ati ons incl ude
a tablet, including swallow tablets,
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35 a capsule, granules or a sachet, typically a

swal | ow tabl et, which may or nmay not be coated. A
wo eoothe74mspect of the invention is a fornul at PONEP2003/008368

conprising lanotrigine or a pharmaceutically

accept abl e derivative thereof and a rel ease retarding

exci pient, which allows for_ sustained rel ease of. . .
andaivn 9.1 4o 18 Yoby weightaf itent Prefrab)y he rlsgpelpiauling excipient 1s a
rélRkd @idingpolymet.eof . Suitable rel ease retarding

exci E}e?e%b'ﬁf 1B G et Bl QAP e Is i b Gn PRhFIGETIS tailll % by weight

e swe

| able or not in 40 contact wth water or

Pat€ous medi a such as the stomach cont Sano PRl ric . .
ot GPTRISIIHF XA S GEPI O BROSEL Lot bt B ey norigine
obgplennseunizdilpgcegudbladerivativatiewef. al s whi ch have both

swel bjcRGablid s@litdd AdeshRi@ditRhicsinpigs;i n contact with

Waheh 598 sGHd l’ég QR h{%ﬂbﬁéﬂg dr Pﬁﬂaﬁﬁzﬁéﬁtﬁﬂ%c@@kaﬁféﬁfeﬁvﬁfﬁl@r

i nst ance pol NErs base upon nethacrylic acid

copol yhE$E such as the Eudragit (trade nmark) 7 WO
201)4/1018 7004 bPOTighPRBeR IOOIBE8olyHe yrer s, for exanpl e

Eugr aglot70 ks by weidkt ditasnk;) whi ch may be used either al one

Or i 443 894 B) RSEhiChAfessiobiRB Ensust al ned rel ease

formu ﬁtlog(}s ar e. ﬁg‘tenarteferred toin the art, as

it 14kt %3P PR iier e by the drug is

i ncorporated into a hydrated polynmer matrix system and

i S & plefase dmbodimaht tHewsstaigpd osleage Bsinglationfcgmpaseanpl e

W)%S/ 4743 RN Wi 128 b ighe br a a&tidalty adceptable derivative
pol'ymers which may be swellable or not include, inter

alia, '€¥6%s- |inked sodi um carboxynet hyl cel | ul ose,

o1 D s-1FiriR ARPorhy aieEBby S Reisy PEERE B ST

hyelr oXytetsh 4 sewtightagdesnt;hi gh- nol ecul ar wei ght

hy g OWQQQWBWEiEM|c6ﬁbﬂe$bi®&ﬁi; zka)ndcar boxynet hlyl am de,10

pot.as ) nyl benzene co- pol yner,
poF)yn;dt'ﬁ{/g}jhEg}f Egg{e% ‘2%‘@“,%%%'0554 i nked

pol yvi nyl pyrrolidone, hydroxyethyl cellul ose high- . .
o Insqurt farredyeitgpdimepbihg wshWéreXe@Wo‘q}égn%%t@P ﬂRéP’é‘a@%sgon aid is absent.
retardi ng gell abl e polyners include nethylcellul ose,

Ca?@?e%%?&@&}s&%eh 1Q5Eformit1AWn RBhFEdet ar wei ght

. bt Gt 49 RS O Hg PTG Heefild dRRe

pol yoxtheredfy| enegl ycol s, non-cross |inked

poby Viny tasey wibydeiph; relebsexetartimgpolymai;et c.  Rel ease

r et Ar 84 RGoPAl vy HRsight Siludh hneousl y possessing swel ['ing
and, gel | i Hroperties. jnclude nmedi um viscosity

hy }ogx}ﬁ?ggﬁﬁ%t ﬁiﬁﬁj{c}gﬁ?cﬁ 1'gse and medi um vi scosity

pol yvi nyl al cohols. Preferably the rel ease retarding
iole\pratierahly thet shosned retedse tmnplptionesioyRTISSS N t he range 5 to
95 5y 20 3thsnSATGvei g TatroRlpicak aPhaymhdeutidatly i@ag®ld Erivaive0
t housand. A preferred rel ease-retardi ng polynmer is one

thereo
of theavarl abl e grades of r r :
ceb) ulbs & o3 ?ﬂhw%*&}éﬁﬁwec@w& @ﬁéﬁa p%énﬂpﬁg% 80 or
pol y mdMethostli KhOORY oreniyieedhirepd] ude Met hocel K4M (Trade
MarcE) 25 to\iot aseleifib Mclodo aste Mar k), Met hocel E50 (Trade

Mar K, 25 Methocel E100M
(T égllﬁpg?&%“?é%{téﬁﬁ%%%{?ﬁ'r%de Mark), MNet hocel

K100M (Trade Mark) and Methocel KLO0LV (Trade Mar .
POL YOK TaiRr #4065 06%16 HVSHigR &2 deKigT eRppPrisiRg tlac(é‘?"l‘?égt“?e\f’é |ayﬁ2ﬂ“a°e““°auy
gocedlecderioftive theyové sl ankliessh revaging eoatisgen eneer mgee of the outer surfaces

MahdRGRE tdf4Mdpls Ae81cMiTakokad. NRbhRa8bnaEdstant release compression tablet
may be at least partially coated by a release retarding coating or alternatively, a pharmaceutically
acceptable bead is used in which the lamotrigine is incorporated and then the bead is at least
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(Trade Mark), Methocel E50 (Trade Mark), Methocel E4M
(Trade Mark), Methocel K15M (Trade Mark), Methocel

wWE1@d127¢iTr ade Mark), POLYOX WBR N-80 or m xt UPEBEP2003/008368

thereof. 30 Qther known rel ease-retarding polymers
whi ch may be incorporated include hydrocolloids such

as natural or synthetic I d
s S o S SEL LR I XA
regtistbacesa duse bands neeucdddp sgmpatlcrégmﬁalmnﬁﬁmsl ocust bean
gum Tﬁé‘ﬁfeaseg'b’tﬁﬂdn{ggaitmg RRSbE B filnt edaf Geéchintay bs 0bmifrewsioandspray
dgegf bl e %l 941 ?e%%( gg &gé a??é%f@r%k%%ﬂ&yﬂlg@?ﬁdm&@@&hm ) of drug release
bwafg@mé&hilh%%lﬂolmermf aparaly Vathrﬁé{]‘ﬂ%@ eyt ?‘gizglap"e??f tn Hfiooating
np@ byt the gisiitivo casd. SEANlE cpeling nREL PO MBIR; Nz@@lposed of polymers
WME:B Ia&%@cher}gh%yallyﬂﬁ eorfpleikigiimgtimeablectasatef oraquécas imodia,roagre

aly Wiy er erJ)cﬂBle YOG ol (lrldg&t)ﬁ;ﬁm&%ﬁﬁé 1 BduilisSHEBr WSich swell in contact

“ﬁthd‘?ﬁ?ﬁ ﬁllt aélg]e(gllrﬁ E}Céé ar o} 18]11ds fy tlhg ki ﬁn?!:o%lc %lmlld be such that it

retta;mthcﬁanh@amwsaéle%%gﬁfdﬁ’wt%P%%‘P%{%I%la I ouinly Ginglar gjthe active
nfateRmr @heniae thestieandiag aedidm. Sivk fibn soaddrisdetd @e referesddeas functional

fgrgtci%gggqmﬁg Eaé further conpr i se disintegrants, such

I NKe

sodi & eaqo@ﬁneéﬁ E&‘% ?(’ im }e{oart) %mﬁxgé écgﬁzpcgs Qﬂz{? Et)es <’3915!)1ymers of
agylid W erjiis seieE.oe lﬂ%ﬂﬁ%?ﬂ cfepmves asg gce1hil 858?1 $ cellulose
athtA prdpiofdte, tpalyethyla'ryep pigdpgpdlywinyt zﬂeohglﬁ@ é‘plmec@atp egrapyisng polymers
Jh%%ﬁqd &Hta@tQﬂﬁlr Wb or fu{u@&]s nt8Rutay2wbll toosuO&h dagentibat gietswollen
I%YFT {?lérﬂst 3 re%gveq% lagﬁe Sglni SPRE%% E&B{ %Yw}lﬁh ga%ls% immediate discharge from

iy SO BSERS Thadd FORTEY F550 SODA [ fo e e im
chatlaaly baaslowRrr dfleyed tlgast hagery Bilneepsis mayttarienlly ‘@)@6 .Hpﬂ“@

thiSkrss of@n@@dRs @b afidlenzg pol ymer. Preferably the

[ gl ??}6 @a‘%&S%\q %Fﬂ)r BRh FJM wilich & &%‘Vély hﬁbeﬁnéa@ﬁ@@w@t@r iddhude

o gRRseP RN PSS PR s Bmp et Lelole &‘p“‘%e ﬁ‘%{% phSEtH
Hobymstsegitineed abpveafop Qﬂlqc&l&ﬂ(&(}l\/{a é@g}% 13 %uéraglt (trade
rﬁh@K)l ﬁé@frﬂevs@ Ayt Ofade Bradd) enduskd sibdie osaogbaiched optignaliyseembined
\{’lﬁ‘lr EQBadeQhdk 'p%?y?her a)l\ltgmgtlvte@ 280 Yohypraeirgithe film coat may be

ABPIEEL %Brefe?%%?%%fﬂ HBORHE A8 é‘%‘}@‘g‘ B Bh s chellos
dispersioi(Brg- 19010)Fsis can by obipiteg o G KT ofrTRg)
ThaintcBicUs Bgrvmm Tgh tA ddibiopal y sgiitimresi §URE§.§ SE)ool@mgr qr @ther suitable
&ré%' YrrbRi1951ythét Bhd £ e Sormikd nlakerial for @fgple@PADRY (trade mark)

ép%g-? of 3%@;2118%?&1%5{:?9?&21%& 236 EOr HREGKI QA HE A8Ear Orfettnge,

\ﬁn@hr s debtdciap |t<3/5°/\§§25 el gg*’&‘r@:‘% PYaEPll * per eof : b
17. 5 Adlitioeb dpybodisicgthhaveel Wiste 89%bareighofiBmpagEmE © %
SoBmRR 2l S0 welogi By wHighy enfilm dating)of OPADR20 % by wei ght
C 0 np rE glsa%t%%efaéugh asqprIo g&)ateq cdstdr @il %1a§ % BOmBMRIAGNEh the polymer. The
ﬁlm coatmg 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), magnesium
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
lamotrigine 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 lamotrigine or a pharmaceutically acceptable derivative

EASE
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In a preferred enbodi ment the sustained rel ease

formul ati on the conpression aid is absent. 25
woe@heraml y t he sustained rel ease fornul ati on POTPP108E608368

a) 8.3 to 50 % by weight |anotrigine or a

pharmmaceutically acceptable derivative thereof; b)

17.5 to 66.3 % by wei ght rel ease retarding p? ner ;
thargof 26 tieweSPhagbynd pidrensk andi theieaend Phpy thegelggse 6! fo’P‘BlgtS‘.e qra
ph¥bn¥eniRiighicdptableidernitive thitreef ipsteh ércedaber rath thas ths izt plesge-

Ir :lrm%? ?x%gé%% st ﬂﬁséf'\%ﬂi’d Be%ﬁp%t fserid offondve@geiDio PHoyirs Vil gletsecond
. ] r ut ~ ;
DR 0 PRy 2 S8 RjLry PorrablPERhE A il b apprcised
thavt ¢orveatient i, cagtRintpshipd Hmibigp RHHENEER eé‘e thy g PR B average
ackeb Ok patient gopolidruir € t hereof; ¢) 25 to 60 % by wei ght’

| act©s@;abRHekrek 14s thah P090 redealé dTYlaniiighd ormpmesiemially acceptable
dezitg%%%g]tegegﬂ%qhé‘ﬁrfsturh%&er aspect of the invention is a

_ rising Famptrigine o har maceut i cal
accepisspect geips RXEUeR lst%glélérﬁy %‘{Y@f%%é%%ﬁ aggsf & elésﬁ ﬁlerljal?éﬁse of
lamoiing ¢ thestomechovherrshelawbirigive seuiby ishigley &“@@Parﬁﬁ?totlﬁ‘@g regions
ofIRVia6tR - QR B4HD). B ndy pavdh@ta substantibibelthearAngony erpldsom tmotrigine
colbi(gefx’l %?ﬂtnﬁglne‘!i%ase conpression tablet may be at | east

coated by a rel ease .retardi i .
A T e L
us edl)iarvowtviogtprisinglamatrsineiog? Pharpaceyifalby 46RO S CEIHVE Fhsreof:

t he Deadules cating @a&ingaldeo2belihirkacsd of said outer coating being adapted
sur|<::>e gﬁ? I%%Q@ééaggﬁﬁlqglper_%ﬁﬁﬂlé t?letﬁeyefn&%E Qﬂalwlrﬂoﬂh%hﬁaﬂlﬁd and

. o7 ¢ anc .

e B e o b Al et b
thsltsroﬁfﬂai patient's requirenments. The rel ease retardin

coat pygidoaer betiag ftluding ot or maekd aificopsxtapding Sartesyi ide of the
c ﬁnéﬁﬁ)?&(ntiaﬁ{r &bt ehrbEY sA8 toatifig ButhoNfenperingsi @re allowing the
T eg{;e olgiaénc}hggr ec?r)é er%%uﬂ%ll%'a{:cfeﬂtﬁblg RerRaftd tRlredtifrofl tHecore into

3% Y wdt e 1 nsol abl'e” polymer . or a: parbiallLy

enaromentaldluids sad prficprigvingan agep ﬁé& i afep g“’?ni PRedd %‘)’Hbﬁ 1 60
péresnt 6Rihé facd artihaf selid Seronilatioro wheraindhe relsass lFopquigingeipgrmaceutically
a&_@%&ablé QRIS deursanpagally tfougbbadreifice. whi ch are

\i}a t g?jter%lé!tgfséﬁ H{l éu@i!aln d&fea&%u%%h YorhpHREY; meabl e to

Or agueous \ i
e eoes b o b APk e

whi cB) svesitdr coating epveriog saidgord thadndmessof st BT Sofpag Pringplapted
sih @ha0 iisCidtpernicabli dissubsuitibibimpetnivebl id the ewrancesif gupryirpemental fluid
oP S{ftthf ia@lﬁ)‘i:ri%iltxe *Q phehRtdacdl %&%{)ﬁﬁé‘ﬂ&%ﬂd thdréof duidig d dpstising

uqr;ﬂéll %{@fpnp ete or substantially conplete transfer of
PEIHE ive material content to the suyrroundin :

medi GhveidBusH CPIERTSEENBAN FOTEE STdes SERIE o Digoggde of the
cbating bibematiallycompieelyabeughtsaid] cetting bejriot BASFEAHE FYHEIS alfoyying the
31886 §H1LIMEORE of IiHaHARBRE REPEblerietinioe thEmbdBfsgm the core, said
ogﬁge% é‘gﬁ%/%{ qcl)mfaa oracgrh‘yikédcafr&cﬂoq%%ouf 10510 GSuCEBperdeit diliheFBRSrea of

: : VES. ergoo syc s%thlcellulosgé
s Fiiteo e rota Bmiag pap & e on ety PRy P Il spoeptable
dptayivé thyleotibadntihllycteing Y dxihof biatogizénsie f PRATRBPep el rasegptable
J0h 5 BuRbE thiolglCRM e Vi bfie tvalicde ofitisselguien didfusted preerosiop of
l%nmcﬁ-lrel%%«% «?rvaé’:ilﬂgglfag%hﬁ@&i Q{elp{ajﬂﬁtdeﬁ\tﬁﬁvétﬂ@leéﬁﬁ‘ solhtMQE sspuns®n, said
r@@qsga}';%arqﬁg% e;%/cmi[eéla gxgxfnécyl\% oggxﬁg?a %Sf?er %%gse%k ﬁﬁloﬁigiﬁ’é‘& Qpharmaceutical
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 "Diff CORE T™Mdevices".
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the stomach into the intestine. The filmcoat my
itself contain |anotrigine, for exanple the film coat

woreop4loe27an sl ow or del ayed rel ease | ayer. Fi | m POHEB2003§08368

typi cally have an individual 20 thickness of 2 mcrons

to 10 mcrons. Suitable polynmers for filmcoats which

are relatively inperneable to water include

hy dr Brefepbbydye erae faythercempridena eelegest Fofising ereipicaixMys Reefprply the
relkichas@ing kéipidis fehkdesaited etsve for thpahapmiefosmutetivns.oned

abovﬁlrthfe or@’?ﬁ@ %ﬁco%ﬂ%&%hlv&ﬁ@@ Mo Mduboge! adsh®bation or when

Eudra rad ymers, Aquacoat (trade mar k)
t&ﬂﬂ“’l‘}g B e Sc?rpr ?%3 or optionally conbine

wi t hMare mmbwlthqueia@wmﬂsm ryﬁéﬁﬁ retotding ExFARIe) Af b Sute
coandlssatveebypd. & foe¥ iomeh aftendiviidistratiomer wigy thesurrewdipe pHsaepeds?
r@fe fbpyrsrﬁd pol ymer i s SURELEASE (trade mark) an aqueous

y | 0 e dis iﬂe%gméﬂfsel 0133919%19} cdP hsc‘degém)e@ Bbove and a

obtarﬁ ision o Bervmn
OW&P%MWW@S%F‘WGEECQ%C Additional ly a mxture

of SPiRFELBASEe midayaretrding cstibient isas desppibed abgg ior ppiriy formulation.

per ”P@i%lraﬁjl éﬁmesaeﬂmaomfceatfngﬁmm}g: e Or05akm foo.30 mm,

re;gra | £ 0(353;9 ade mar k) 30 cI ear (YS-2-7013),
prgforably G can C&a ned f (PC(]\I can be

usedPreéﬁ%’W fger COQWI ‘F#eﬁgﬁ?% is 3to 5%h

wei ghtefepdblatbabitergoringas ae&btleéfromAteFoﬁrwpdwaﬁllst@&B%ﬁMéﬂl“éose
adi'ﬁ!{t@ paly R ﬂdl)ya&ﬁ)(%sh)ﬁlymt}ghtyla&fs waixbsypdgahydriles polyglycolides,

it h‘% (Kly@ﬁgaté Or$cRprofdfoRy, naRirg btls, @blyditdetRylsiloxane,
LN

p&lse
8r L}ncwﬁ%? ake(c’l Sﬂ;ﬁlllrﬁ &Y oxy{rﬁ{h%lﬁ %ﬁﬁﬁ]os?‘?talla{ an Qﬂ)gl%ﬂldone
ceﬂlulqw gibs. icellylopa peeatesphthaleds, adw%ﬂ%wf%%é% ° ghellate
hfldrb)ly@fo‘pylniet]iyt éetlalotephtiatatey e thadrglicsagishpolysnersrag ﬂopomileme gne or more
ngg@%&hgufes and conpression aids etc such as

0  and
Si I i ?f?g %lg% E%muﬁ‘gonc Fl‘e g’%%% e%ﬁ%\?lf(?jigqﬂ &4
phammageatically prseptable d?rWé“‘ieﬁ]%“é ion is a sustained rel ease

f or mid apreferredémbaalimnt thg smmyd rq}easpf@gpq}ﬁ@@@pm@@qep g core comprising

acgept sl see myrwéf;ra{t lan@iridier & @ bhirmasthii@lly bdveptebladeivitive
phase |n dhe release of 40 lampotrigine or a

Ihdrl
phar nECeut 100 ccept abl der vative thereof,
whdr el ?ﬁgﬁ%é(l%é\g}é f&?eeretfiﬁmlgl?gym?st phase is
di Of ertesd % byoweighidilnent.ease rate in the second phase.
Pr&f er @y bheeipkl ompesdiataid jandt he first phase will
be sI y\%rzgpg#;wggﬁtlﬁﬁicgﬁ§§ldr ate in the second phase.
referab N the first phase there is |ess than
15‘% 8L EOB ot ri gi ne or a phar maceutical ly
acept-&bne tel 830 wae pPRROIYTES WO 2004/ 012741
PCT/ EP2003/ 008368 thereof in the oesophagus and
ORRERd BRchdil&t SLGOBRtaRRA ffeatd YorniRdtdA SiRe @fmpression aid is absent.
am)t rigine or a pharmaceuti cal |y acceptabl e
derivative thereof is at an gf?se rate t han hecom sisin
I p more pspfamed embeﬁn@e%hw@tafnﬁ%r e RO HerQeomprising
pes)i aikodb%cy vesight fgetrigireor 2 phrompesuticaliy a‘tCPléa@%‘éf‘éW give
phase gh&edst 0 20 hours, preferably 2 to 16 hours,

pr @{ ef7a§3t|oy66% /t bgr v&i&ﬂ? Qéféa%e re{a¥dn¥g ﬂollyntfé? appr eci ated 5

g gastrointestinal timngs can
dl?)f e‘}toa(?rq&/ Pfﬁ‘é(FlglFt lléer’fr?g 2 hours is an average across
t héd) pat icetht’ by walcht Woisant®r ef erably there is I'ess than
10%d £lcass toadfontpaizitr i gi ne or a pharnaceutical ly
acoepg gk 1o B0 IYALE YRyhdrer eof in the first phase.

Thi s aspect of the invention is particularly

advant ageous as it reduces the rel ease of 10

| anotrigine in the stomach where the | anotrigi ne
solubility is higher (conparel2zto | ower regions
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of the gastro-intestinal tract). It may produce a

substantially linear increase in plasnma | anotrigi ne
w@oemgemant i ons in vivo. A further aspect of tPEI/EP2003/008368

invention is a sustained rel ease formnul ation

conprising; 1) a core conprising |lanmotrigine or a

pharmaceutically acceptabl e derivative thereof EéS é). )

an oRrefratdp dieirelepserstredingrplyed & LBPMC polyaer mogsdyeleebight is

sS1Bdt6h U BIethoea EUNMYCR €, POBEPOEIVSRNER of Mathoéd KilgOLV, ora

SubstAntJe aIIy i nper neabl e to the entrance of an

envi ro ui d, and subst I

R L s T IR
Fadweeipt abl e derivative thereof and 3) said outer

coat iPRgerhislg kmdanﬁgngim@or@rphmeeuapallﬁ’lae@stablﬁ derivdtivegtherpqd g present
ntlﬁl?a 154 §650f the 20 coating substantially

recp(s%g%lélprh% sgzlﬂnfidﬁfglgas (ﬁ‘fﬁhﬁgorp&tn}pﬁ%s ar&&@%t)ﬁlﬁitlélﬁgg
ohelr nsBSTCh B PP JUEUREAD P BT FUR FHER LSRR R

the caheedfnto environmental fluid, said orifices
Ny £ RI363 bPvelpRIMIbheE] BANER R Grada ROUYOPOWSRNadsot

60 pﬁ/feﬁa?ﬁetl Igfqoib%rﬁﬁn‘f‘ﬁu@rﬂﬁ?eo@f said fornul ation,

wher ril gine or a pharmaceuti cal | y
ac®eptHBIod éé’?’l“(‘?%?’ﬂ?@os(ehaé’ldeof occurs substantially

t hdough tes@# ¢o by ivtighianagpesiun sied et i vel y t he sust ai ned
r ehRPm@uiepEdtibaipridig conpri ses; 1) a core conprising

I a@Ptddsgln'i‘ (ngngnmdp@ﬁQggl cal | y acceptable

derivative thereof; 2) an outer coating covering said
core, the thi ckness of said outer coat i

adapt"@avirenmentat fid" meens e fIHd@roten BT RIF q%&!f%‘%l‘é%ﬁ)e‘ipéques of that
ih ApeidAtaabwoititesthileraent r ance of an environnental fluid

or ex’"ﬂ'l Qﬁsnl bdrinGHa REEG 11 tIRR R RABKiRIdEratbakd tfie end of the release of
a % $ t?l g]ae bl tﬁ er | XC%EIt% \e{lg}ﬁ%clggﬂ’tfﬁ)?ef c%eg%t VB the ogé SRRSO Alirs) Qreferably 0

udi ng one or
tmiﬁ bowss, POre RIS e@k&Yé’rfa ilngt tqﬂ?a&ﬁ? Vi 6u5%‘ff8e 019 t he
coat i Whemsusbd baxeit irellstibstaptatlylimpastogablei mesapgiha diftle of s lamggigine or a
ﬂﬁﬁn&91t1c£l!%fh%&ép?a'blerlﬁn€aﬁlvdth6ﬁ6ﬁs gl dweditaeprésh througk theass egf less than
rSl’ Iype? r%;l)f gséslg :ig?ng‘t% 'ido?@]grle%raﬁﬁlqg:m}ﬁgll‘% or that little or no
£ 0
W?rﬁaﬂ%ﬂu’éiﬂ%%l o egngPdouals sop Sk o et ety Y s grsferebly
166 tirer2&esven ofore hiefebly desathem1%6f 35 sai d device, the
rate WlhéH lise@Bersih € térarotifie" hehiesas epdramoin rthegxutq:e cayt, for example an
po@%{ t Cfe?l E X ofhE %Bfe@zglld‘?nclﬁ% %'pUﬁfbh ¥£thé LRMEOHS the outer coat which
ntlall

r ne or a
phsiEHReEady T@a@%& %13<§=1r O%thgl et ﬁ)q?% v {jlher eof
t hr ouhensesed heseip fhedermy ‘r%leaéPn EnGPS: thseAItBE OPRATENE Phh
phafrhassitiesilyoacc et derivasive themndirorh Hierfernuitation into environmental fluid for
Bg IE% Qb digadnl YrRS&GEBindR]ser aesibnat i ve thereof in

ex c | p ﬁlﬁiq%b&%s as sr%%bgcf]db g be Ecﬁhpqﬁél%n 'bie%%q:bﬁgd with an aqueous

P e SR RO
hedhinedhowse tot thepeeoh skiiptin diergt, fop ovammiee YestauBY paghjne. The orifice or
Qﬁ?UeQire gleh @ﬁﬁéd{\:ﬁtom tbﬁ)étg‘ﬂﬁfyoﬁ fThe logifieds rcalgljéenﬁodn?edd)y remhovmg certain
Bo ﬁ%n P i obal B BR0R 'sstwamwm ereof in the

al ne ,
are d@lﬂ%"‘rall B e ﬁ“ﬁaclﬂére% GFEHETY &ﬂiwlgﬁl (?y’ ?%g(g/? éegggﬁlg Hidund 15-20%.

T @ifives dan be prodessd by meshanisd] drillingyligagorie cuiidns o afsfrmamcal
IMbleyispRSered11 WO 2004/ 012741 PCT/ EP2003/ 008368

Pr ef egﬁbér)ﬁcggﬁm%g by sjh%t e Exal ﬁ'%mfvhls fend s§i@kQ@Seen shaped as text, for

reta ythe rel ease
F’@frﬁ’i"’cﬁcﬁ PERYC gﬁ’ B’P?%ab %em% escrl ed above for the
matri x forrul ations. Furthernore the outer coat may
di ssolve by 0.3 to 5 hours afttdr adm nistration or
when
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the surroundi ng pH exceeds 5 preferably 5.5. 5 Mre
preferably the core further conprises a release

WO edoanth7my exci pi ent and the outer coat di SSOPUEEP19Y3/008368
0.3 to 5 hours after adm nistration or when the
surroundi ng pH exceeds 5 preferably 5.5. Preferably
such fornul ati ons are conprised of a trix ﬁore

desc Thbetficsisige wilhdrgensd onghg dse of g}ﬁtt?bﬁ@b\l o ARG © bé% 1 to 6-7 mm
fdl‘@ﬂ@rﬁkhhefbldt@ﬁefer&lﬂy@ﬂéfmmabl y the rel ease retarding

exci tﬁ@fabl'eﬁla@ﬁloﬁe(ﬁ&f dnb S @AY Brifick caielonXhe same or difference faces
the thickness of the outer

Oég‘ﬁ E Pr§%fa|1flyt°r?é) pPanQ (oK
ge 05
pr ef ghggm@ce@aqbﬁﬁ?p‘{r . ok f@“é?*@%?b?*g % out er coat
i ncl Qdidsts ang borouhdwovaly élfiptivelsshidht erfcapsils|shapesdalinyt ig deep convex.
P?é?é}ﬁﬁlfﬂleltﬁale‘éﬁlr&ﬁ{d@om eiptd) starglamlpneansi st i ng of et hyl

é&ﬁﬁer a§/gi]e§t 0?%6%1\%1’1&0139!1 %‘ﬁ'ﬁﬁlﬁt&lomwaméjﬁﬁwmgme ora

acr

gm@uy@élylaﬁ@gtable ‘8}")"}5%‘?[ t}uagog aXcga& (2/@810 ic aga{xt which is coated with a water
pemieghla lnemhtags contraxipg-at prasi oae beley ggle a¢iye mggq 1er ip Spumped" out of the
it MElbupR iyt of th @xeamier pertdeailSmbrnbriugsd Egamplesort ogswid pump

flomruh(a%gn %khlépihfi?sr QM%EBYA R/Ydsulogse st ar ch,

acet ?ft gxrtngy %clélﬁléasp Pg}g? ?l“rlxltlos rﬁ%]d&eah ﬁcelfl %r il 0S8ined release of

lahatiging or azléaplmnaceqﬁly@ W% Frllf@fl}ﬁﬂ erE (ﬁrrpgélgg (a) a deposit-core

dehphiah@dnesffetiie hmotnt lof the actlvd sybelageesnd hmng@@ﬁ@qd}gq@pgmc form, and
su? 0 Et?orm?a l‘i'kfd td Qﬁ‘d SPBNE0r) hérd shitl KeposiPe@t esradidsyat least the

chw% Bt ém%%rl]eagtoorrrlﬁ meishggr' se%ctéd %?}n RB R c&%ﬁsﬁﬂé of (1) a polymeric

I Ca

rd:écpria{,yhjcb awellyep é@vftact yvﬁ gzaﬁlf gradyseg 11031%% 38‘# HE r%]?ib]{: ﬁolymenc material
whesdiraiha ediorof the azié swalahla palyinenir weerinl foswaist ggllablg polymeric material is in

HOMRE B9 BD:1,3hd @) @ sihle BOYmbYC @b havirgrtotir swglling awt gelling
l%?pegmac eat &gr%%n e ?%@t £ iEBT diasat bpfor? %ﬁlﬁ@ tRafd; depksit-core so
thy 1@@1’%1590%' }éqﬁurf e|ol§ gﬁtdggog cér%t 24 g) O\g/s %gn%eézﬁ%to hyérat%n of the
depogitropssindtis Savdy solgifiejandéoy slgw &eBabie ‘3}%1‘??)9“’“&/@1‘

| ubri &@H%ﬁt&m@aﬁ& @ferreditoass "Procise tednplpgydi ng f) 0. 05 mMm

to 0.3f ? g{]yﬁed : e+aﬂ¥ﬁ£ cohﬁsn@e ﬂ%[}%fe% fubtastiythogy iy imedifylcellulose,

h
]}) gs%g‘l%érg sychasa gly(':eﬁl %Hgl?rg Suc e?gol?wqr&y %}E;g)hg&fépﬁﬁ%hﬁ’i@ agehfd such as
beietaidstor mdéaéédrp@?quaa%thd&?m@?&n i i ycerides. The

SoTRdr{spiypRallyhaks ub G0 669 /by wegiglef thie auppprt-plgtfarem, dr egample about 35
hl y ”?’ga%ﬂ&ke@ @la Mlaﬁ&ﬁﬁﬁ‘lé&ﬁb% wlewdipabof the suppat-phtform, figr example
Otl'bl Séa 28} bén‘%ﬁ ) Vi%fdlgxpfnhg g%eﬁf’esg %%d' ﬁ};ﬂ(ﬁﬂbﬁig aé&ﬁi!(é} @)‘ioall%@)}al up to

ghobigiofe ‘PBU‘HWB}%}%E@ SuPPﬁ’ﬁ(E’ n%lﬁ?réfiarﬁ E\Y 082‘)?‘?&& si’hg e
0. 05 TahldtdorBuBGomof the ipshtjorapay coptain 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
materials are cetyl alcohol, stearyl alcohol, palmitoyl, alcohol, oleyl alcohol and carnuba 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 granules, then coat them with a molten waxy material. The resultant
granules are then compressed into tablet using conventional tablet making technology.
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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WD 2004/ 012741 PCT/ EP2003/ 008368 Preferably the

rel ease retarding polyner is a HPMC pol yner, nore
wee@ieramly it is selected from Methocel E4AM BR/EPRIF)08368

POLYOX WSRN- 80 or Met hocel K100LV, or a mxture

thereof. Preferably the outer coat polyner i s a

nmet hacrylic acid copol yner nore oreffrab
grEydsdegimed irFhe proresh Py thendripdangcPmgictied by
tegmaloppceut i cal |y acceptabl e derivative thereof is

Pr st tahikiFordihilABRMT heantetictnbay BdvRIIP befaetyedolsred byea coating
lag%%]ﬂ:l'ged 1tgc:eal p:at% 1ve(fz{yé%tl ?}e’vém V:%P&-E\f a%lt@ of:@a[n%ge to the tablet. The
p@ﬁ&%ﬁ%’éﬁ??}b&%ﬁﬂ;ﬁm&%’&éﬁtvama@ 81e°PP Fanay, gt Ie’“lpk’oé"' an
inffedbte r@le66 lzale%\xth;chmmgm@telwétshmg@qtesEqmntacbp;t afereor aqueous media.
PIP kY ON 2 ABRNEB CheGlrotedRé age edre ht@bidpyimethylotlkldase end polyethylene
gl%l s, g qyar%lm &%ﬁdﬁ 28 o gwb&m\g%g&l?tfo} AGIHRE 8 de@&{&e&iﬁn Wob5/28927

nesi um st ear at e; 15 and an
(%MIH%B%M%@HDH sing e) 0.05mmto 0.30mm of Eudragit
L30. A8 Eall by astinemetaiial toniengetefhnigblet ¢f gherpyspipnpaelirinchpde a pH
nﬁﬂlf@n@g dgbt, fick 80d HL beffer X agielle beffer df catchlat hydirqgemphosphate.

pat ?%,t pﬁte&%tl ygf ﬂtp‘?égﬂtrlﬁe{ r}ﬁlé’a% ‘be 4fdde &) BRENGigh@ulation technique,

]glﬁ'di% gra{uﬂglolnz?c 1§1ées a?c% 3 50'?1% comdnggt{&m n ‘Tﬁia‘fﬁgf 'tl%%r&t@ctltv@ Ryer

ptetnlnse SThasal (ydedu e HSPBUEHR oy SichAE B! fonfgining 2
giaful2dnoidssch 48 Eetoeel abPylyGdontkr-3Q Gradomexk), foitpmesd by mlxmg, sieving

alm ;ﬁ'!ﬁﬁl a@% yT }antaﬁy l@rs@ia&&%ﬁh@‘bb Y& 1nyd, tinta®aitiér lagetidspositiiepon it, e.g.
b}/ Fqnmr%sm(gp erayllng bl merggg feailn qgleé [fﬁf? {}H‘gécgh@layé}%ls}%e FRAEd so that

et B s SBPYIOGRALGPBY 5T e B iyl g atematively
tHeHiro mathsetdvd lgyeest may. by forimed gnd dzprier Jayen raaysthenrhgfomygg, for instance by
c i O}%Es@foﬁ bipdyIn@ 98 ikhietEion, ¥n @edt nitGa¢ 6f the a@lddacabbiithd eblst. t han

0 'bh a%ﬁe 1&15 Ia&:ox% Qufe Veks &P {fFvQﬁtﬁh t}fp ddll@cdnﬁar@é Ji é}\éﬁlgble base
ey,

f%&s:l gprgfe él? 1515@1%6 (ge)g%)é% egt?)se ac ? ol sucrose,

of Erdarviosdblviteen ilicwrbitatipei A chaweble dabist may plee tf%ﬂpr% ef&ﬁﬂplents for
iRReEd dikRtepants ebiudhte rsweaating dgents, exlampigend Aavoypegidgenys. puch
%r &U Eehts%g% hepénutﬂ?a“eltaﬁ? L &hprB & ol Bcb U0, BoR @Feirably Hfo 8%, yet

ng)ireg]m: T2 4ttP /o(‘tﬁrl vlyﬁ,\éﬁ f é} f 9]?{] tihfé ant§91a§7 ﬁ pre ent in from 1 to 4%,
predaratdy frpm |1 do . %vwew nipferab y]gplgﬂﬁo ?‘ﬁ’ yt"@”ﬂ E‘ { (kepresenta“"e
diseddpsantstildudedekdsbeovddant, sbdinm staichighsolbate, aarches such as maize starch and

rfeﬁ hdR Q:?déédrﬁ@llldsy s Ridabgosd prdduat sudk ad hiefoenktaflinocallulose,
nBVgtaﬁfleocr glﬂa low su%sh%tﬁedel@ﬁllogqo L Bhu1dst Witkerh u@éd mr%ﬁ/a(m?ﬂ Sdmixture.

SIS Or, erosl

Hrﬁgpl@y@hea@matégeptl1sb<é‘asp3}slgqpé Hl?p%léts 3 ?%rgsgpt 1 frg}l;\n/qbbt 1548 to 2 0%,
peaderbigyl fraintOls tari.24Gbieweight ofthe &bletit Profsrr lubfeﬂayﬁsr@}clufiamagnesmm
sf?:‘éu@féu PRfRatly, [tHD SRatkeningBRE i61gh @ficidlaivestplirgegeit suchny sodium

saccﬁ'ﬂ;'l%r gi?p%q'ﬂ & gefergg&%nlﬁn\gﬂmh In%r 54"&65@&" i8 @0mII tbl186¢k by
wsight piche gplet. a’rr?frra@ ‘i TR 33& e
(fuictoss)c Beeferret levaring pgeats inckge @'glt }Hvayrbgﬁ;aw g synthetlc
668 hdtaic & peppridintOeHeRY anf bahdre, (frlalnnmmryaheréq’fo m t he
previ S‘?ﬁﬁé ¥bsE 9R1 8 dahIng to B pkRBEnvention comprise, in addition to the drug
substance, excipients typically included in a sachet formulation, such as a sweetener, for instance
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 cellulose,
ethyl cellulose, magnesium stearate. Preferably, capsules are prepared from materials such as
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Typically the surface area renoved is between 0.1%to

50% preferably around 15-20% 40 The orifices can be
w@e@diocadl by nmechanical drilling, ultrasonic CRCT/EPIPODO08368

| aser, nechanical drilling is preferred. The orifices

can be any shape, for exanple oval, round, square or

even shaped as text, for_  exanple a comp . ogo
HEMT o aadslajing/RRG epihbination; Rieferg bl dhe rapsies SibeshtpinsFads or sranules.
TRGEHERR 004RA8 A6 onipbed of th fimg seistaacein b ordepreion efbetysen 5%
atd % g)freférgﬁ HeR 8@%, ekt phéralflk B0 B4 alhe ldg1gBuilstdnee i6 mixed with a

s% e&ranﬁégn%@c% %s rlnﬁsrdcgg{aﬁlfng EQB o\ée 4’ac€osc5 a%aﬁJlatEJ\%xng a suitable

orifice

comives heich s W hBRC o5 B or Pl 8 VLR B ol tbrough
spalebefiebbi0. bnmopposi dieméterdes. spEerapised mfup fipeee paficlgsaising a rapidly
s ﬁﬁlhé 8. Ol‘hetsg&nfzﬁ%ﬁ‘u@ﬁes irbtheh atddeind esataf Withceralease controlling film
cgaa or‘iatfunmgﬁ zgnﬂ’lﬁé{ﬁﬁ celﬁch@,L I-leéehélbWe'o? ﬁtsensfhk}é ﬁllaﬁ{a lic acid

ct)]%%}'r@qrs gngd t}p%rd}?gvzmve% &Vﬁe c%aﬁ gglc eg fn)éﬁglgd aﬁo s?ut%lg %xlé Jﬂglls
f ur t Mevferalspeloe unitfdosdge fgrmy ebhe BReSCPSI¥ETEign #E Papcpgsi in containers that
BT Sighs dfakmdsphegic Aishire, dor ipdtacerslisen picks tightly closed bottles or

d\%ﬁ&%ﬁh ?m gﬁcrs g%ewﬂlc\ﬁ Eird BT EQNR RGN, PFefdRict GotBESAdlude HDPE
a water 10 perneabl e nmenbrane
EBﬁfalnlng at | east one hole. The actiyv redlen

|.S
' punstier setinadireledse frmpians picG RGN DF AUt 2higiF Hhei Rope laforigine
oraiher supsiladaihibrestpteomedes&ibadpl es of osnotic punp

for mﬂ inQJ‘ﬁelQJse Mehr%ﬁn&lg CBSmRAIETeSIBlo, Redew No. 177. Ed. J.C.
rticular aspect of the

I 8ﬁt @WSBPG %?mm%P%ysten1for the sust ain
of  |GaviseHeddpieDelivery. § wadﬁws%‘aﬁtdcgm‘ (40 &B‘f g%‘ i EBIR.
Riirisong V... Lée Mate] DeldwphicsNevy Yok)198/-deposi t - core 15

conp ftizx%tnﬁﬁs ameﬂyé&&tehse&*o@maﬁs wificl e sxﬁlﬁblg Ve isoipstEng e
vin r o
1?8%881?1? or (ﬁh%?tfultaﬁ]ﬁgle ttﬁér&)f faﬁ dgécnﬁm (b) a

sai d %@Eﬁg?rfs ]:rgacg ?. cwgcegﬁgt;h%g&o ﬁactkP% s%ing%ﬁﬁa%ﬂ%O Ed.

Asubst.ance, and at | east one nenber selected fromthe
gr OUPA G@ihst aﬁ;béoﬂ of t6¢ infdntiomispahstrimdireleasmiiraniatién effthedhvention

e%‘é’%loll% yQ:QntQ AGLcol Eéﬂvyﬁbﬁﬁleﬁ’ﬁ sclBSIEEROIE cirbsibtzelsing dlpraic acid,

r|c he ratio of the
@Q?Rﬂ’n%}ag%?ﬁ%e BYtyﬁZ‘?‘tpE"pm“ % Parg’{e?t‘q gal d eI | bh] deinistered i
pol y nBreferablygtoghy theJamotiging andie Pff‘?@“dra&?%"em&m@ %‘ adginjstered n
a( éll)staiiledite[h@t;eﬁ'aslﬁdnymmailvdattlert'maiuldman pcn@alm haspgeang pqq@med release

Glokibi qglaﬁ{oggﬁfetah@§ secGinddie Feldakt pHA& comprising the second active
or? atformis an elastic support applied to

ep05|t core sqQ tha i al Ver t-he
s ur f atke IBYCHF%W@%WQC@C%H]EQ bé(ﬁ’gay HWXC Oé’%'a ny g Leteenge fopthe
vy elnpdnlyinp dofvings.gn whieposi t - cor e and is slowy soluble
and/ Oﬁlg&e QWidhuigel laahlriirephathiesimti profitior 260mp laotigimR tablets
C nlt ed%f {? to as "Procise technology 25 The
LUBport

eI A S e B 02*3%2*%?“ 150me IR tablets

gl yceFigue 3 Rissobitips profileh frem amﬂm Hshfpt Esppifoh

hydrop@mkMCD@gﬂmkﬁp&ﬁmhﬁaﬁunhank6$ktﬁmuESmhmga " and/ or

hyd r O?J}gx@ CD? mol;ﬁ%{ﬁ& 3% IR @aled bRt £6th FemslO 8l Figure 5 shows
|

}ég:sg(g}utwétlp esgfr)r %tg{ {egsx)nttﬁ é’c{gﬁ aslo u¥101§'?lg§r %@o&%‘%@elght gain,

Bbibuen BSage wemwtemh@ts? Ve iissoive BSup at | east 2%
by wemhte coDiskdieticmuppyfe of lphettifios BtffoQRE eRlatgfeg 3l 200mg of
15 to 20% Binder(s), hydrophilic agent(s) and

Ey dro Fh obi 7C }\/Pgrh{)] t3é ﬁgurts r?ﬁ'ﬁ’g a[% ﬁlEsoﬁ)@’%arfon 35ng AB2HEmDBNRix tablets
o

e suppor orn1 or exanpl e about
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Tabl et fornulations of the invention may contain a
waxy or simlar water insoluble material in order to
WO oooa01d1él mat ri x. Such a tabl et may be forned PYI/EP2003/008368
bl endi ng the drug and any diluent materials with the
waxy material in particulate form Exanples of
sui table waxy 35 materials are, c ¥I co@qﬁ fl ak%gﬁora
al coldhrthes asnertobifie nvapticarn sus@ingd Telegregraiaion gt leap
phasaceufldatly ecceptshlé dérivetivel teamebf wdich hespngip e dissdigion grasile

sttRRhedr s skiSiaP @ tROBYBRtbOpBlilelsRdvEh Figakd 1)g, or 5.
tech % %?en 1nvé%%or?lalg éx@é?lﬁé %%oﬁﬁf lﬁgﬁjﬁvﬁ?éh HEGHERGhIA 15 ﬂle tablets

these ¥

ran
U GHEoTR L B PRIy PHon TR PR A il %gﬁéﬂmk. 3
ifstanéechs (ofirted by thetUibieod and Peigpdgpuisetipn @i'ﬁ]dili’(CBSS i theg-called
"Qfaﬁg’éllh&ﬂt" (AppRévet Dadg HrbdustswiithiTharapatit Enuivdenge Fedletiprs, US Dept of
@] LA LARE s, 964, 9B9sh! © then conpressed into

el P el S TR SRl Bt
agaiﬁ:quamt@i inghis prepifipasion otc herei pforpEed et %‘Fg?%}% St entrety as if

ebc&ﬁﬁcﬂvxﬂ@il petsiativant refiréricn gemgpenifivallFandriediiidually tndidied to be
l[:#%at QefereRdedRR s bElJﬂE Ld?’ld& fortl. Xaf paehihppiatied totwheh this
11

SRR 5 RS Ml R B P B g e

dgsesibesd abgve foF pbicationt 39 T${F1ERSEEs are then dried and

conpressed using conventional tablet making

]gxgg,tmql Ofhtrid pemuBlabt formul ations of the invention
may be wholly or partly covered by a coating |ayer,

Eaaimple Inp)Mineixapletyt with 35376 Polyyer t o prevent ingress of

noi sture or danage to the tablet. The 5 protective

{P@)&ﬂ{ersmﬁé/elthéﬁlﬂkﬁodébmm ﬂiRaMethve:l K&OCEEVGI Potmn Né?ﬂ N-SQh d

| ayer hydr OoXypr opyl rret hyI ceIAI ul osqs@nd | 30.0
pol ye%uc Fycof Wttt tani um d|3%X| de asf an -,
opagi® descrbed—n—Wo—

95/ R érysalBne tdillasne Beechan) . [10 Asld&ll as ot i %k6
mat epiidhecONt ent etc, the tablet] of thesinvent|on &y
al s i ud H— nodi Tying agent sugh as a pH )
buffMﬂgﬂeﬂ“E’Eﬁt?aI‘ e—buffer—is—ecatctum ..gu. OgeET 04
phog Betalt kebleTWeight ot ecti ve layer | if m5 Qont V- 100
typically be nmade up by a wet granul ati on techm que,
or by dry granul ation techni ques such as roller
BukPresparptom Mathgsd cal |y t he protective layer nmaterial,
e.g. Methocel (trade mark) is suspended in a sol vent
Suclirsathe esrhpmeits weretwaighehfjora bull cgrtamﬂ @tthmﬁqllwcmgi A
as Et hocel or Pol yV| don K— 30 (f ark), foll owed by
ygdi HatHoR By cal |y a first
Iaymmommméoe for msd then a barr| er der deposi t ed
upo&ctoge(p@stgqo) by conpression, spragsfg or inmersion

%%ﬁﬁﬁgﬁ:%@lﬂﬂ&?e second Iayer nm{obe formed so

arrirer layer is sandw c betvveen t he
f| r%Y8®d second |ayers. Additional ?

al t Mpgnasiimditaprate t he first and second payers may be
formed and a barrier |ayer may then be forned, for

in STRNGGp Gﬂentszv%r@@x%’ﬁ@&ﬁ LOAg a BREAWIV gqlﬁ]SpeHmragjoml:h (350pum) or
%Wlé(fﬂgrgo SIexe ?rgl rrnlesﬁ and ?ﬁ)o?ig A0t 1:1 tslr%ntﬁf‘esst &&l,l Biendi YR

resen ntion t
conhe lgmoieOR BT G ERERHias SRULOR BHPORBE ‘F%g 1’%% 68¥°f 15
e Lsihg a Sl blohder, desttas o éatcohBd b pe blardep ga-blender or
xylitol, maltitol, sucrose, or galactose alone or in
conmbi nation. A chewable tablel7may al so conprise
further excipients, for instance, disintegrants,
| ubri cants, sweetening agents, colouring and
flavouring agents. Such




25 further excipients together will preferably

conprise from3 to 10% nore preferably 4 to 8% yet
woreroe/o7ef erably 4 to 7% by wei ght of the tabl BCT/EP2003/008368

Disintegrants may be present in froml to 4%

preferably from1l to 3% nore preferably from1l to 2%

by wei ght of the tablet. Representative i nte
equittelentd gfh@mmwmfﬁ@te wisdrdihie g Peﬂwaag}%lfﬂi‘dz’&gem s

appk@dadielg 2snigliesas mai ze starch and rice starch,
cr Qﬁ@ﬁﬁﬁ@altéd‘?ﬁe%d saslbonprawed ek b ldlhl@SE rﬁﬁ@dﬂﬂﬁt presd) 6icaily a Fette
2 O%rf OGifiv a?en? IIF ﬁéﬂsgkﬁtwlsof%letablét]qv R HaiieS %&é%p@ﬁ&i at

ow' St rOXy pro ose

g sl o SR 57 d;?HJuftﬂ‘Sﬁ%f"st?‘%f e were
mede smessp@wi- done. Lubricants may be present in from
0.25 to 2.0% preferably fromO0.5 to 1.2% by wei ght
of the tablet. Preferred | ubricants include nmagnesi um
Esamalﬁéb)aMﬂmefl"eblaﬁlwth45%1’@1%@{ eni ng agent is an
artificial sweetening agent such as sodium saccharin
(Rmnymmé él&féEMeﬁhb&ﬂ Enmlqn Aefwrd X160 LWW chlynaW PeN-80)

fl aiqgg{;{kggégént's include fruit|fl avbwosA whi ch mayole

nat pra mthetic,—for IMSTANCE Pepper m ni, cherry
andI:Eéﬁ&@St' ) & pixture—thereol- %g B‘io

SHaee—dosersachets
acclvhdpwstalbnetdf;léugseesent invention cobsrise iln

add|golyert 0 the drug substance,| excipiSents typicalbloy
i nc chet TormuTation, such as a syeeteggr,

Sium S%ar
f or l\?i”o?énlc '-%u aspat tane; fayourin , for—mst aﬂ) [S]

fru ']Ethcl[Tab}pﬁWQIghtnn“ anally a suspendify-agentlsuch—as
xanthan gum as wel | as silica gel to act as a

desi ccant. Capsul es according to t he present invention
Bylfisenasasion Metheddi tion to the drug substance,
excipients typically included in a capsule, for

i n&Firairioecostpanais, wdratighed from iloeon{ainess|in fhe &ollogine AmeuRs:
et hyI ceI | ul ose, rragneS| um st ar at &G Preferably,

CEHR Taterd such as 15 WO
20@4@&@@1 PCT/ EP2003/ 008368 HPMEUdE a gel ati ne/ PEG
comatwaiFaaFlopr ef erably the capsul 25.0M [ | contain
beq\;fllgmgrgstgl?lﬂg I6%se These beads orggrenul es are

{}pg e drug substance in gJpncentration of
"50 and 95% preferably 20" ta 80% nost
pr Magpesyiny SE@raeo 80% The drug substPdhce is mixed with
a Eisicomapirentywareuhatsienel wing aRusiel-88 ervippestwiflsa 3)-mpshd850um) or

af1 % dﬂfgl&% Geve a‘ﬁ@ HLRYE anPNgoie @MY DM Ahleds Sicbidlchdigicoitiihe. 5
i Sg]gx% 6atc}%§ Hﬂqjcose 1chc ‘?alﬁ\ﬂ@t gﬁulos@tag?g&kmér\%gﬁlended for 15
TP usmgﬁfswéaé%e ndey, sife M3 C?H%E‘FL -olender or

egikaennThenagnation dieveteerethpmpdded foghe mgcnﬁ@anal bﬂe@&na s continued
foldppRkMthidly Sminulde spherical particles are then dried

and GQat e %ﬂe& Fledt W ltl’?eﬁ%ﬁﬁﬁ@ﬁw 19s|1r1% itduild lmar}ﬁtgﬁtat press, typically a

Fg&g %Q?Iggﬁg Y t. ﬁ%—tp%gjs 1]@¥Saf81i teblet Wecl) %I‘ta and%ard§1§£§x5 Kf éﬁhed at
agproprade inteewpls ﬂ’m«mg}@efath@@pnmmsflprtwe@%?dé%%mniwéat erigbist press were

redde bedicessrgpsul e shells. 10 Preferably, the unit
dosage fornms of the present invention are packaged in
containers that inhibit the ingress of atnospheric
Exgmple ke Matrix Tablets arithel Sie PAy®eEr packs, tightly cl osed
bottles or desiccated pouch packs etc which are
(P%ghﬁ&@ fieQitiér NidthdcBIEEAIR CR FVIeh&el RIDOO! brf Retyok NESRINES0)

E bottles. OQther sustained release formnulations
whi ch may be suitable for incb¥porating |anotrigine
15 or other suitable derivatives thereof are described
i n: Sustained Rel ease Medi cations, Chem cal Technol ogy
Review No. 177. Ed. J.C



Johnson. Noyes Data Corporation 1980. Controlled Drug

Delivery, Fundanentals and Applications, 2nd Edition.
wEed®4/027R  Robi nson, V.H L. Lee. Mercel DekkeBCT/BP2003/008368

New York 1987. 20 Exanples of del ayed rel ease

formul ations which are suitable for i ncorporatl ng

| a.rrf F-gi-ne .Qr \Jt hUl O‘,yl‘l”;‘; AIAI ’J -t 5 —)& L ”e[ s u

desgi ngton' s \Lmgceutcal SC| er‘f es

Edi Fi i 1980g/BY | Al

f . ao naet Fnfo s : R
ur ect—of<the—tnvenrttons—a Lal IIl:‘L ll:‘lﬁ)ob':(:‘

f or nlti‘lmgfri‘ of the invention 25ladditionally

CONf a¢ibleMBasBFRECONd active i ngredi ent 3Sel ect ec frofo
car Lproic-aci-d r~|

J.a-ﬂ:&Z-E-Spt-leﬁn-e-,#aﬁ \.uuul_anjg ; cha417|.6
phe MisrgFmHis Bﬁf‘p‘iegblioﬁ?n or paroxet | Pr ef erlabl y
bot Jiffer anotrigine and the sedqond agsive I ndr edi B
arelboth administered in a sustlained release {fashign-
Al t meelsyaatarﬁe fornul ati on cqntains?2 phasgs, ohé
susta] éi“‘{‘dblfW‘é‘g phase compriging Iagotrigire ange
secnné instant "rel ease phase conprising the second
active 30 ingredient. The invention will now be _
descri bed by way of exanple only, with reference to
RuliePrepecationpathodng dr awi ngs, in which: Figure 1

Sinmul ated | anotri gi ne pharmacoki netic profile for

2 0 qf@t tk@%oh&ﬁsnﬁeie @efgﬁ'&il ﬁ;n?bulﬁ Sihdhesd ig HRGo R oMigEamounts:

Di'ssolution profile of three

d| fﬂfl LE bat ches of | anotri giAgoukd IR tablets.
Ssolution profiles froma matrix tabl et

frdmlﬁmmwl e 1. Figure 4. Dissol ut FfR? profiles froma
a!ctféset @i 8fo)f rom Exanpl e 2. Figuigs . Dissolution

pro romafllmcoatedtablet from Exanpl e 3.

Fi diceocssghivpeelluiose di ssol ution prétt¥es for tablets

coq{o%gnew th coating solution B for 239 and 5% wei ght

gain.” 40 Both, on average were greater t han 90%

di Sdednosigin ffepiate 3 hours Fl gure 6. %solution profile

a8 A P AR R Gl o oo
dren e%‘fﬁﬂ%&%@@@ﬁ@mﬁﬂ’d a HﬁltFPalPﬁ ASAnIBr e b ?eé
2.  16THADAROHAE 1244, nRETrERTDe3Lhdssesd pqdyrfl@rmerﬁetrlended for 15

rﬁﬂ%ﬁsn@ a ulSo1d MRRE k@R b 5 MatcsHHBURIbREEpE Ebieias @ V-blender or
egglvguﬁ%t n aé‘lemln%%t‘nra{e as ﬁleﬁ dddd tdgﬂ@ﬁﬁ%ﬁ@ Whd Bidding was continued

I'vat ereo has an in vitro

@T@%’&XH’W@Y] PR e substantially sinilar to the ,

di ssdThetlitwivatpd bieid wasthameampresseil yiinga gitabje roggry igbletmyess, typically a

RS 369 or le i} Pt OR-pb @& ootk @NMdS tablet Feghtahdbardress wiiné ariplied at
Q&M i thidtpreRé are made

FhEo I BB EN Ol BRI an? ek A

@%F‘Efﬁﬁaryof absor pti on, for i nstance as defined by the

US Food and Drug Admi ni stration and di scussed in the

so-called "Orange Book" (Approved Drug Products with

he |va nce Eval uations, US Dept of Health
é’fﬂ&“&ﬁﬁ‘hh“%&‘?‘ ia%&'@ft h edn, 1999).

Strength 25 mg 50 mg 100 mg 200 mg
Excipient Slow Fast Slow Fast Slow Fast Slow Fast
Lamotrigine 25 mg 25 mg 50 mg 50 mg 100 mg | 100 mg 200mg | 200 mg
(12.5%) | (12.5%) | (25%) | (25%) (33.3%) | (33.3%) | (50%) (50%)
E4M 55.75 20% 30% 10% 25% 2.5% 15% 5%
K100LV 9.75 20% 20% 25% 10% 25% 5% 15%
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Al'l publications and references, including but not
limted to patents and patent 10 applications, cited

WO poothiz4speci ficati on are herein incorporat edP@IEP2003/008368
reference in their entirety as if each individua
publication or reference were specifically and

1 1 1 s Angt oA I H 4
HrdivH-duat-y—naheatedto U]I rcgrporated by
|

behet ence havein |48 beiayg fuldsy ses fort® AnyIbatep®
appldgat i onoa Whioak t hisw appiy cabésn Ch.éh e | BA%Or | €A%
JI‘a%lteth\’eegtg I n¢gppor gted by sf.ef ergace gy ei nadon i 180 | 400

y inm the nanner described above for
(IHS}\I icatiomfs—an rof ardneanc &P — Bt T—%

ullu T L,l L,I CTTCCO.

*fgs itk azaseh@a@tsatﬁpdeene &y tava@trt@bletwéglét s with 35%
Pol yner (Polyners are either Methocel E4AMP CR

t Qﬂﬁ/@ kablSIRy feMREenBRANIQXWNER Y 8pﬁle lafkae @R @IREolved in vitro in 16
et L t
bt apbrogreserly e e olek Y uiohsnfgtts, B0 100 0

cel lul ose 138 27. 6 Pol ymer 175 35.0 Magnesi um
Stearate 2 0.4 Total Tablet Wight 500 100 20 Bulk
Preparati on Method First the conponents were wei ghed
frombul k containers in the follow ng anounts:

I ngredi ents Amount (G Lanotrigine 450.0 Lactose
(Fast-Flo) 105.0 25 Mcrocrystalline cellulose 414.0
Pol yner 525.0 Magnesium Stearate 6.0 The conponents
were then sieved using a Russel-SIV equipped with a
20-nmesh (850m) or 30 an equival ent sieve and nesh,
and deposited into a stainless-steel blending

contai ner. The lanotrigine, |actose, mcrocrystalline
cel lul ose and polyner were bl ended for 15 mnutes
using a suitable blender, such as a Matcon-Buls

bi n-type bl ender, a V-blender or 17 WO 2004/012741
PCT/ EP2003/ 008368 equi val ent. The nagnesi um st earate
was added to the m xture and bl endi ng conti nued for
approximately 2 mnutes. The lubricated bl end was
conpressed using a suitable rotary tabl et press,
typically a Fette 2090 or equival ent. |n-process
controls for tablet weight and hardness were applied
at 5 appropriate intervals throughout the conpression
run and adjustnents to the tablet press were nade as
necessary.
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Exanpl e 1b) Matrix Tablets with 25% Pol yner (Polyners

are either Methocel E4AMP CR, Methocel K100 LV or
weoilgoreMER N-80) Conponent Quantity Quanti t yPCTEP2003/008368

r/tablet) (%W r Lanotrigine 150§%0 0 actose

(Fast-Flo) 85 17.0 icrocrystallire cellulose 138 27.6

Pol ymer 125 25.0 Magnesium Stear&@te 2 0.4 Total

Tabl et Wei ght 500 100 10 Bul k Preparati on Met hod

First the conponents were wei ghed'ﬁrom bul k cont ai ners

in the foll ow ng anpbunts: Ingredr@nts Amount (G

Lanotri g 50. 00 f5[L4ctlose (Fast-Fl o) 255.0
M crocr ' ce| | Yl ase| 414]0 GPol ymer 375.0
Magnesi UsSiscas atle 6. 0 The conponents were then sieved
using a ls AV el ppfidswi th & 20- mesh (850m) or
20 an eq ent~isreve 4l ﬁesh, &hd deposited into a
stainles el b| ehdiind clont aijner§ The | anotri gi ne,
| act ose, gl @locrypstal [[ine icel | yl o&e, and pol ymer were
bl ended g=¥ S5 @ nutes jusi ng a sgﬁtabl e bl ender, such
as a Mat LE s@b&w-&t y§e§b§ender ©a V-bl ender or
equi val e ‘he naghegiUm-stead at e; was then added to
t he mixt ind b| endijnd was contihued for
appr oxi € gy nitgs.| 25 The | ubricated bl end was
then co esl Y5RNEE|a,|sY| gablle rbtary tablet press,
typi cal | Fet Pe—P090°|oP| &quilval&nt. | n-process
controls tgblget wai ght| and |harginess were applied
at appr i@t e hntcer\; al so\etlgroughoﬁjt t he conpression
run and lﬁ'ét%egté 2 ¢hg| gabl et_l_@ress were nmade as
necessar 3G—Exafptetie)—Matri blets with 15%
Pol yrer I_'g]/nEr§ are |eilt her Mt hoo:el E4AMP CR,
Met hocel BRIGE) EVabr | Pal yjog RIN-89) 18 W3
2004/ 012 e GIR= A OR]] 083§8 Con@onent (Qantify
QJantlty /ltablet) (lvmhit) |Lamdtrigi ne gl50 30.0
act ose ( E|FE0)X 3% 40 « crocrysﬁalllne c&llul ose
238 47. 6 *| 2 3/ § & o 3|8 | 5
o) B
S 2 o
e RS = S 9
sEEEEEE LR £
S o g
Bl E Gl ¥ ¥ ., = = 2
R 3QE Y | 2 g 2
~ =) g
2| e & o ° = =
sl 8 Sl | g e X v g
2R I8 2 837 S 8 2
—~ - O (0]
gl o ol 2 2 = g
BEBSR s = s 5
el ] B I ] 2 & 2
a 8 =
% g 2 :f = § k! g
N -EFEEEEEEE R E
E 8 & 8
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Pol ymer 75 15.0 Magnesium Stearate 2 0.4 Tot al
Tabl et Wei ght 500 100 Bul k Preparati on Method First

wo b@spamponent s were wei ghed from bul k cont ai NBCHEP2903/008368
the followi ng anpbunts: Ingredients Anobunt (G 5
Lanotrigi ne 450.0 Lactose (Fast-Flo) 105.0
M crocrystalline cellulose 714.0 Polynmer 225.0
Magnesi um Stearate 6.0 10 The components were then

sieved usi %ﬁﬁ#ﬁﬁlo’fﬁie\'f\ﬁﬁ%&ﬁﬁﬂgw&&s& 20- mesh
(850m or Tan equi varent sieve and nesh, and deposited

into a stainless-steel bl ending container, T

| alBTRPESe | act ose, W&g@%st alline cela?gﬁql%%n?te and
Aol.yaer were |bl ended Il nutes using a suitable
[iPreq 1o md K1k YT 1 bi a—t yp@ishblendfiter, a
2Bt ender_or equi val ent. [The nagnesi um st earate was

the m 5% bl egdi ng Shefr @M NuUed
Mi mat el y Lu@%ﬂé gsl Tﬂgl I ug%?cat ed bl end
was then conpressed usingja suitable rotary tabl et
press, typically a F %ﬁﬂ Or (equi YRla@RtDryer
I n-process controls f wei ght and har dness
were applied at approprigte intervals throughout the
conpression run and adij uiwﬁents t Q_t he gt,abhM@t press
are made as necessary—2g—Exahple 2a: Matrix
Fornul ations Strength 25 gg 1 11 Il Excipient Slow
it Sl ow 7. % Fgst lggiMbded gi ne 25
50 ng -n]b‘g"rr?ﬁ;tgoo my (12.5% (12.5%
(25% (25% (33.3% (50% v E4M 55.75 20% 30% 10% 25%
5% K100LV 9. 75 20% 20%abpess0Po 23% 5%grb&doranlederddD
2004/ 012741 PCT/ EP20037008368 Lactose* s s s g.S. QS
Sy S Mj Stearate O. 1%19?‘&%91;4% 0.4%0.4% 0. 4% 0. 4%
CuddyraTabl et Ve ght 300FAREC&2E 375 35@etsed BmFonn0
(My) * gs = the nass bal agce to achieve the target
tabl et weight In the 0 abl e sl ow reemses Bmhise
tabl ets where 90% of m I gine dissolved in
vitro in 16 hours, fast represents 90% of the
| anotri gi ne di ssolved in 6 hours.

a jumm Stearat
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Example 3: Film coated formulations

Lamotrigine 150 30.0
Microcrystalline cellulose 345 69.0
Magnesium Stearate 5 1.0
Total Tablet Weight 500 100
Bulk Preparation Method

First the components are weighed from bulk containers in the following amounts:

Ingredients Amount (KG)

Lamotrigine 4.5

Microcrystalline cellulose 10.35

Magnesium Stearate 0.15

The components are then sieved using a Russel-SIV equipped with a 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 magnesium
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 run and adjustments to the tablet press are made
as necessary.

The tablets are then film-coated using O'Hara LabCoat II, 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 aqueous coating solutions, A and B, are described below. Tablets were
coated up to a 5% theoretical weight gain.

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

continually during application.

Coating 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 until
uniformed. Stir continually during application.
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a-+d pOa O\V\o\a VVOZoCti ~ ov NOM
P. ~a 'doNy3 bCg ~~00~++ N y.; MM V1
W@204/01274Ci cr en d a) v, C. sq ~ en o bo ~POI/EP200308368
oo Oi-" ?2C MNy OOMPr 0o bn Y'9 4-4 U NOO
N Mti OOO ON c~a~0O0OXycdP~WOOO,-. N~~
4~ r ~1 Hw 21 WD 2004/012741
Ex@pPEPZM‘F@ JaBletsE| ow Di agr am of the Manuf acturing
Process Conponents Process Stage Equi prment

FoARRAtoh Pehfls FPWirC GlMranets KiskpOLV) Bl end 4 Hi gh Shear
M xer Lactose Purified Water Granul ate f- Hi gh Shear

Mxer—Dbry4—FtuirdBedBryer i ~4==—fcr een M I
Megedisitsm St earate Lubri calQ';lafltlty (Befalde®nger Conpress
~-- Rotary Tablet Press [Purified Opadry

Fast Slow
CORE
Lamotrigine 25 25
Hydroxypropyl Methylcellulose 37.8 53.55

(HPMC), K100LV, Prem CR USP/EP

Hydroxypropyl Methylcellulose 522 73.95
(HPMC), E4M, Prem CR, USP

Lactose monohydrate, 200 mesh NF 183.8 146.31

Purified Water, EP/USP

Magnesium Stearate, EP/NF 1.2 1.2
OUTER COAT

Eudragit L30 D-55 (30%w/w solution) 13.08 12.98
Red Iron Oxide, USP 0.15 0.278
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

Fast represents a release period of 12 hours and slow represents a release period of 15 hours.
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15

Film Coat Water f- Perforated Pan Coater Pack ~--
Packagi ng Machi ne 22 WD 2004/ 012741 PCT/ EP2003/ 008368
we2@aples4B8: Fil m coated fornmul ati ons Conponent PC/APZ003/§08368
Quantity (m/tablet) %Www Lanotrigine 150 30.0
icrocrystalline cellulose 345 69.0 Magnesium Stearate
5 1.0 Total Tablet \Weight 500 100 Bulk Preparation
Hmnﬂ@@br@?@mpbtofﬂf@@mgﬂ@h@@% e wei ghed from bul k
containers in the follow ng amounts: | ngredients
Amount (KG) Lanotrigine 4.5 Mcrocr stalllne .
gredimise 10. 35 Magnesi um St ear at e )O/ 15 uanlﬁt}t'
conmponents are then sieved using a Russel S\N(e .U?D%éd
with a 12 mesh (850m) or an equivalent sileve agds
nmesh, and deposited into a stainless-steel bl eﬁgdl ng
é@ﬁ#ai ner. The lanotrigine and mcrocrystalline
ul ose are blended for 15 mnutes using a suitable
ender such as a Matcon-Bul's bin-type blender gy
“B 1&der or equi val ent. The nagnesium 1% stearate is

dd '
HEECBOPE RO R AU 8 o 0 e,

conpressed usi ng_a sui tabl e rot ary tablet press,

[ E b -
‘té%‘ﬁl?’f%’%f‘? Vi enishhfed QRRICH BB b AllusE! T RT O0SFS ) o
gzll% N gra{en&ﬁ)rn\{e%t‘ t hr oughout t he conpressi ogyjun

JUS nents e tablet press are de as
%r]t_lﬁze i[hetablets are then fil mcoated using
tS or equivalent coater [ablets are

ution of Surel ease and Qpadry &

% %%:P?@ol ution A) or _an 80/20 idatio
6%%%%(9 The aqueous coating solutions, A and B,
are descri bed beI ow. Tablets were coated up to a 5%
h 5y 25 Coating Solutijon A Yehgght
Eu ?Ltgt;ogf o‘%’sgurl&l)ease (E7-19060) ard 162.5 g of

Q? O>(1X§‘[%P7013) and placed into a suitlable ¢37
al n ess’steel mixing tank Add 2437 5 grlans of

til uniformed. Stir continudll y during
gﬁgﬁlgé%t%rﬁn?;o Coating Solution B \Wight lout 260.00

%@g;g“g%&% Eﬁeeﬁfe (E7-19060) and 65. 00 g |[of Opadygy

Polysorbate 80, NF 0.02

Purified Water EP/USP

The core of the tablets were prepared as described in Example 2 and subsequently coated.

Coating.
The tablets were film-coated using a standard coating machine e.g. a Vector™ machine

purchased from Vector, or equivalent coater. Tablets were sprayed with an aqueous solution of
Fudragit 10% w/w as described below. Tablets were coated up to a 5% theoretical weight gain.

Example of 10% Coating Solution Preparation
Part A

350 ml Eudragit L30 D55 30% solution was diluted with 150 ml of water. 11 g of Triethyl Citrate
was added and the solution mixed thoroughly.

Part B

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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placed into a suitable stainless steel mxing tank.
Add 1061. 67 grans of water. Mx until unifornmed. Stir
weomtiomral | y during application. 23 WO 2004/ 012GHLP2003/008368
PCT/ EP2003/ 008368 Exanple 4: Diff CORE tablets
Formul ation Details for D ffCORE Tabl ets, 25rTg
Ingredients Quantity (ng/tablet)' Fast SI ow
Glyeemyt Miongstrarages ND SvercHpenrenatest igjoyspluties: iy & ef iy ogide 58 wggracged and
h&Bodehised flPMGhinut€ kORIENspeRt.em CR USP/ EP Hydr oxypr opy!
%ﬁkh&{h Bat BWeRS&mbined arlthSBnal %E@h@djusﬁ& With Premed GRter 1431800 g and
n}b‘{f:ét ose nonohydrate, 200 nesh NF 183.8 146. 31
ified Water, EP/USP Magnesium Stearate, EP/NF 1.2
5 1.2 OUTER COAT Eudragit L30 D-55 (30%W w sol ution)
DERin@8 12.98 Red lIron Oxide, USP 0.15 0.278 Tri et hyl
Th bR %veré\lﬁﬂﬂsa %Zc}ﬂanﬁﬁly elng G@faﬁcﬂard\/ﬁiﬂl)p‘réﬁam abkt wiiplde®in a tablet

h%g%‘égiﬁ%é %m e g}‘écn{\]ﬁl cQ)a é%rsx’m@ frog Wl drined su\fﬁéee then the
e e et b P G

10 tapiet @@mmm&ﬂn wwma@z(mf@/e dergds gualitpehiin difice Adaseahpyer!l
afffealahdef CORE Tabl ets, 200nmg Ingredients Quantity
(nmg/tablet) Slow CORE Lanotrigine 200
Hydr oxypr opyl Met hyI cel | ul ose , Q Prem CR

lgyy D bh¢ Manuacii ing Process tor 1 ! )
E4M Prem CR, USP 45 362 FAct ose nonohydrate, 200 nesh
NF COfgpodentsPur i f i ed WAt @rocesEiekISP Equipment

Lamotrigine
HPMC (E4M and K100LV)
Lactose

<+ High Shear Mixer

Purified Water < High Shear Mixer

<+ Fluid Bed Dryer

< Screen Mill

Magnesium Stearate Lubricate <+ Bin Blender

Compress < Rotary Tablet Press
Eudragit L30 D55 coat -
Film Coat ¢ Perforated Pan Coater
Drill Holes <«

DiffCORE drill

< Packaging Machine




Magnesi um Stearate, EP/NF 1.6 QOUTER COAT Eudragit L30
D-55 (30%Vv w solution) 17.3 Red Iron Oxide, USP 0. 37
waeioedviarhl Citrate, NF 1.81 d yceryl Monost ear BEBEEPIB3/008368
0.494 Pol ysorbate 80, NF 0.02 Purified Water EP/ USP
The core of the tablets were prepared as described in
Exanpl e 2 and subsequently coated. 5 Coating. The
Exammpletss were fil mcoated using a standard coating
@macoﬂme{a ¢ gudv%o }é%%gn%ate Mrr%‘?ame@ﬁstalf?éd nge?s% ?&meﬂ 2288 in humans:
I~ O equr val ent rer. Tabl'ets Sprayed
THE hr\llx%rﬂliﬁé«iﬁm tﬁéllarbl&th@iﬂe efstainkt eHlcagH ﬁ)rrﬂlﬂ%oW/WNs Astially assessed in a

h%itﬁg L ﬁﬁi&%%@@@é s%&cﬁ' ’Y‘fés@ud? Ak @fjanqﬁ’c le?e R design consisting
5 okpfitty - B0 ERAFARHOR AR A0IE0 T Eny ST % gt

sB6hed oflenst Bes weeaciddsevath thi Rforgdetien ap rofgaenes- Eaqhy volunige
partitigiteyin 4Gut sfahEpossibls 7 athitidrmanalionh Eosabhuforowativingeldod samples
%% g&%l om &Rh Yolbhtder oéé]‘q sﬂecﬁfed Eéﬁddfdf Bfhe YRR mdN@Sement of

at e ve tely
gll’tﬁsﬁeﬁl&l Cogg%l gfb(}nﬁ g]% c?ﬁseqélen hg‘lq/ﬁ{ugl ?WE?IEO% i sh
10 phqwmk@e@c PRBaTgeieEs- SF%W@@ F%%ﬁ@ltg@f%@ fomuletion wps o gasjgssed:
2004/ 012741 PCT/ EP2003/ 008368 G yceryl Monostear at e,
NF were incorporated into solution. 4.0 g of iron
Fé%mﬂbﬁwas added and honogeni sed for 15 mi nute at high
A ,. nte 148 1Ee '1 - ' aH H

wei ght adj usted W|th purified vvater to 1000 gand V
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Thb GfrRfeat relehRRatbd & thettabddteestvited il Expppld 2oveitedindiffdnent PK profiles:
tl%omé R/!ilFffssfb &?Hﬁ%ﬁ%& Lotnfdfablet& R tabIPRNWROAPLEL bk reduced by

et was i nspected for weight |oss
20 up &) goproxEm quality of the orifice edge and

overal | appear ance. Fl ow D agram of the Manufacturing
MPrueh@sSpebif thedntential is XPhdbinffe@RE onidtioptas des@ilreg amamytone of
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Figure 5. The dmﬁﬁmmmscas@ﬂye(a%esohnms of the tablets
descri bed in Exanpl e % resulted in different PK
profiles: th W, i  +ates—wete
Wletiped KdMe to | Rhydibkppropyhinethylctlinlae, | #0%ei ng
reduced by 20 ugw 053 Bt 19/1530% A further
aspect of the inv fonis a armaceut/i ca
fornul ation as c@§@WWM@@PVHWBﬁ§U%%b of | exanples 1 to
4. 27 WD 2004/01 %Zé‘ﬂa EQT(ME%PQ%&Q&@BS Tr adename
Generic descri ptli on Eﬂﬁ Met.hocel | E4AM
hydr oxypr opyl | meeRYPEBI Cit SUHBIAYAT 28 - 309
met hoxyl and 8. 5% hydr oxypr opyl
Methocel E5 hydroxypropyl methylcellulose | Dow

with 29% methoxyl and 8.5%

hydroxypropyl substitution;

having a 5 mPa s nominal

viscosity (2% solution in water)
Methocel ESM hydroxypropyl methylcellulose | Dow

with 29% methoxyl and 8.5%

hydroxypropyl substitution,

having a 5,000 mPa s nominal

viscosity (2% solution in water)
Methocel E50 hydroxypropyl methylcellulose | Dow

with 29% methoxyl and 8.5%
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substitution, having a 4,000 nPa s nom nal viscosity
(2% solution in water) Methocel K1 5M hydroxypropyl
woreiohpioel | ul ose Dow w th 22% et hoxyl and 8.RCPAEP2003/008368
hydr oxypr opyl substitution, having a 15,000 nPa s

nom nal  viscosity (2%solution in water) l\/bt hocel
K100M hydr oxypr opyl-—net hyl celtul-ese—Bow—wi

met hoxyI and’ 8. myﬂrommpykmmpybn,subst itution,
havi ng a 100, OO scoslity (2% soI ution
eﬁfr%ﬁf]?% 0 Afnintl

in water) Methoce rox propyl t hyl cel | ul ose
Dow with 22% vlwvy(%?ﬁ@olgthmAnwW)oxvnromn

igebion, h nonibew Vi scosity
m&&%@ﬁu“ on i n%{vrbgsrcgslﬁl\/}%@% }f:p?f@pygs hy/dr oxypr opyl

met hyl cel | ul ose MSWYWWPS?Q% met hoxyl land 8. 5%

B OX I opy | SUllﬁ oMyl weidheWiattg- a [HDe®a s noni nal

ty (2% spl yt.i.on i t hocel E5M
\}t@ roxypropyl ngt #%1%8?]13'3?%61@%% i th 29% net hoxyl
and 8.5% hydr oxygympy Mdedmdtrivteighitofi, havi ng a 5, 000

nPa s nom nal Vi ion | n water)
Met hocel E50 hydr@f&@f%%wflg{%&ﬂéé E:el | ul ose Dow with
29% net hoxyl andV180€5%’0ﬁ A 0127141

PCT/ EP2003/ 00836&1umgroxypropyl subst] tution, having

a—S50+Pa—snompat VI SCOST 0.S0l' U wat er)
Queffocel K100LV hW&mw&IﬁF‘ﬁY‘Wﬁ&%@yprgg@f&
(WB2HB)el | ul 0se| aqueous dispersion

Surelease aqueous ethylcellulose Colorcon
(E-7-19010) dispersion
Eudragit® methacrylic acid - ethyl acrylate | Rohm Pharma
Fugid copsyme Robin Pharos
RS 30D
Eudragit® ammonium-methacrylic
RL 30D copolymer RL=10% quat.

ammonium RS=5% quat.

ammonium
Aquacoat ethylcellulose latex suspension (FMC)

The application of which this description and claims forms part may be used as a basis for
priority in respect of any subsequent application. The claims of such subsequent application 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 example and without
limitation the following claims:
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POLYOXTM hi gh nol ecul ar wei ght water- Dow WSRN- 80

sol ubl e poly (ethylene oxide) polyner. Mol ecular
waowdoght27ef 200, 000, havi ng a nom nal Vi scosi PgT/BP2003/008368

55-90 cP (5% solution). Opadry

hydr oxypr opyl met hyl cel | ul ose Col orcon (YS-2-7013)
aqueous di spersion Surel ease aqueous et hyl cel | ul ose
Cahhorcon (E-7-19010) dispersion Eudragit(r)
methacrylic acid - ethyl acrylate Rohm Pharma L30D-55
L o A R B oy o paits
_ : co mer.. Rl.= I
R PP BRI By gt
tezeobin thafopre nbi ontainFiMejeasrfermiiiorcat i on of which this
description and clainms forms part may be used as a
Zg as L%C%%Ifl%dn£rc!|§%ééilx claftn [ %ﬁ&@iﬁ&l;}élﬁm%ﬂginé uhsgatiefntutically acceptable
. .. Lthe claj ch subsequent application
dﬁ‘ﬁf} V%’épﬁls‘?né@ttg%ra{’%? 05230 ?@arﬁ%r e or conbinati gﬁ of
features described herein. They may take the formof 5
3pr oducinsthebaspieitd ionlainpt ockwherein subgigatially all the lameirigtag or 2
p%);{olﬁl:aé&ﬁcallp YodtBitble ﬁerﬁ%ﬁxgﬂg %ea?a bk thefstmulbtion it aperod of Réo 20
W ng. ¢l al Ng; : 4/ 012741 PCT/ EP2003/ 008368
heﬂsﬁﬁ§aT%m u%%% %a%%F freating a CNS di sorder which
conprises orally admnistering to a patient a .
4t her apeethodal dajmert iheuy oneef slritertto 8 fherighe FgrpeTRHpn i once 2 day.
pharmaceutically acceptable derivative 5 thereof in

sthe form of , &8t RlaReehe BLBRRA th AFRdted d 1@fuctién inhe adverse event
f
met hod asﬁg ained 1nclaim1 wherein the | anotri gi ne

p&#“%“ﬁﬂ&?"ceutically acceptable derivative is
present in the range of 1 to 500 ng. 10 3. A method as
& | ai egheihsd 6 Adifedinany Enewtfelaimisrl to Ghydiereit thaCN§ digotder ip gelected

A RATDEELG Dih: Qbdetha, MABHIEBAGHEI GrablixopaaRPt abl e
é%?%bg%gyg'Fs feﬁéase% fronﬁthe #o?nulation in a

period of 2 to 20 hours after administrati fo a.
Toat i ehmethad ayelyimedianygneqt sl ©on “gﬁgﬁlfb‘ﬁ% Cglg d&ﬁ"%ﬁ*? 1
psgchditvdiediedtiont he adm ni stration is once a day. 15 5.
A nethod as clainmed in any one of clainms 1 to 4

SV.Vh er &l Dok SOUGHLOM ain{; ohd § RENEF Sher&N 8etpsychiatric indication is bipolar

disorder.

9. A method of reducing the incidence of at least one adverse event associated with the
administration of lamotrigine or a pharmaceutically acceptable derivative thereof, which method
comprises orally administering to a patient a therapeutically effective amount of lamotrigine or a
pharmaceutically acceptable derivative thereof in the form of a sustained release formulation.

10. A sustained release formulation of lamotrigine or a pharmaceutically acceptable
derivative thereof.

11. A sustained release formulation as claimed in claim 10 wherein substantially all the
lamotrigine or a pharmaceutically acceptable derivative thereof is released from the formulation 2
to 20 hours after administration to a patient.

12. A sustained release formulation as claimed in claim 10 or 11 which has an in vitro
dissolution profile in which 40 to 65 % of the lamotrigine is dissolved in 3 to § hours.

13. A sustained release formulation as claimed in any one of claims 10 to 12 which has an in
vitro dissolution profile as shown in or substantially similar to any one of Figures 3, 4 or 5.
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profile is achieved. 6. A nethod as clained in any one

of clainse 1 to 5 wherein the CNS disorder is selected
WQoRknaTEepi | epsy; pain; oedema, nultiple scl ePOFEB2003/008368

schi zophrenia. 7. A nethod as clained in any one of

clainms 1 to 5 wherein the CNS disorder is a

psychiatric indication. 25 8. A nethod as clained in

any one of clainms 7 wherein the psychiatric indication
14.S bjRQAked rllbRO foiRtilatich as AlafRddin ehyafne bEdaigis g te Bevhich has an in

vi%;\*? gljl%got%ﬁlég pr% 1e%hér§1?ﬁl% Q085 REVEE BErvE VAN is B&He& SIEShd 125% to

admnisiration of lanotrigine or a

thip4 rpee of F8HIeF y» 4¥ept abl e derivative thereof, which

method 30 conprises orally adm nistering to a patient
18 t hey apeutd RRhicfoeiulaion bflemamiging br ofhairaaveutichll avecpinbleg
adRak ?éétfkrpﬁftlitlyth@x‘g%fboa?t ahdt %N(dﬁ{abéé?{ myﬁeléablﬁifgrﬁﬁcgifigind fre

orm o sus n rel eas r ;

PRaTRACE ALY TS R PR o T e rauch it phase i
diffbrent fecaeie rdenss sptedp e secapt Bhasqier i vati ve thereof. 35

11. A sustained release fornulation as clained in

16! ai NlQaMbBERIR feHRtGMsictlithad iakhy éreef clhiantido & ané 16 which
e

a phar, uti.cal | I 3 i I ih Figure 6.
t: g AR BT RSP S AT e SR T i BRERn h Figur
admnistration to a patient. 40 12. A sustained )
17.el easestfinrdmleat ifomuasiorisaiamed i anxongiokrlansdp ta 12 4idile prhich
nias i@ﬂtﬁb Bisdidifon _prqiilés&mraia e rArfmmfdde# fiae gnrvmllwigt:Iﬂis b@twwl?;% and
o tr1gine Is dissolved In to ours. .
1%’/@{% aéi%%e%&%& ease fornulation as clainmed in any one
of claims 10 to 12 which has an in_  vitro dissol uti.on,
19r of iAl sestainedsialyons formulstion esdaimed inglafy 1 Whsteig Fhetfaff%ﬁﬁ‘?n lsa
8GRl cole@ thRSs 03 capletg br time-RkaWORIAEGH df @PIRE 4fbtrices containing wax or
/ . ﬁﬁﬁ@ . keRof el ease fornul ation
pgig 81{551120%%%6? an‘%wgﬁimgf&n E%?O?ris 10 to 13 which has an
in vitro dissolution profile wherein_ the Area Un%g ;
19he @umsieingdielsaseiformpiatigr et rlameg STl 2EHNICH 1S FTHYPX Gpiet
any one of Figures 3, 4 or 5. 5 15. A sustained

26ﬁ| e %s%st&i%cmélielﬁ;ei 29BlaMed |i1§d|5[91§ri’ A0giHeeeioihe &mulati;xqc;omprises;
phar maceytd ca dc¥@chitPactfoferivdtive
whi cg%?[ﬁg(tr'/é% re %?ﬁﬁigg%?l tog%pp asces ci n}e%chg)%{ el ease of

| anot rihgeafe or a phar maceutically acceptable

deb)i VHttb 7@%tblyeveegbf releateaetaidmePhbmes| ease rate in the
figfsto Bha9evy Seighidibatient fromthe rel ease rate in the

segon s Hshflped rel ease formul ation
as&cl(gﬁoﬁgfﬁ%wa%P&gmgéssﬁ claims 10 to 12 and 15 which

ha® a%lTW?-%P}’&’eéPglgmcg?tF'on profile as shown or

substantially simlar to that shown in Figure 6. 17.
oA SUH aisBREd Folaaafsendlaionulamiddomayone bi¢lamd 18 to 2Arwheifethe
fggmgt]]g]llgg;n Q.d0 12 and 15 which 15 has an in vitro

so] uti

| 9, pr of.i er.ein .t @ca CA de ttaglg d%ﬂ@e thereof;
Do e 50k L arittsmtORas §oninlt SR
oo e abaiocst e o FL RS o

cl ai iMéRbcah KN etV ortremikmrathéredfi on is a

c) 25to 60 % by weight lactose; and
d) 0.1to 0.4 % by weight magnesium stearate.
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functional coated tablets or caplets, or time-rel ease

tablets or caplets matrices contai ning wax or 20
WEeioEa741 or osnoti c punp devi ces or conbi nat i BECIHFEP2003/008368

thereof. 19. A sustained release formulation as

claimed in claim18 which is a matrix tablet. 20. A

sustai ned release as clainmed in claim 20 wherein the i
21.0r milsattaine relossp forgwletion BBlaimpedzin gy eneghokigy 10E9 HidS to 21 which
up R HB i@ fiéh 10 hemPEoaRE & WliCcaldey 028000 p2 bkl 2 Crux being of about

3(9’/6‘ Eess tggﬂ 3t mstfnﬁ 4608 tab Ql)co{]rgmhlg tl?e(%z{ﬁq@ ¥m¥eh i TbmbiekR8 6€a
Yo by wei ght diluent; d)
p@m@e%agxwewﬁﬁ‘ﬁ“’% Frg‘?eéé’& on aid: and 30 e) 0.1 to
2.5% by weight lubricants. 21. A sust ai ned rel ease
24.0r mAlsaithined relesse Merthulatioreasyclaimel ioflaih 43 which & atRjffEORE tablet.
V\herel n the fornulation conprises a) 8.3 to 50 % by

2 elr Ig #%gg‘{ 1]’?’8%83 {aggn g%ﬁr%ﬁ l&faingsalol ¥ 15.1 ﬁﬁ%%«h €3 comprising

ht
Met héxetoreenpprisioR] a@og&%ne OF’@ W %60081? a w&gwg%ve thereof:
K100RMamuutes codting toveritgerdanfe; the fhickBess of @i o5 POaRaE Bﬁ{lg adapted
sﬁcﬂ GHlaPR & su@sﬂ&htlg Ybﬁl rnke@bl® tcﬂthc%dﬁﬁndb&if ghénviraghesil foid and

i
S'ibﬂtg{%éﬁ?lﬁélap ea38 e&?{(&gf{atl oﬁﬁ as fﬁ%l md&?ﬁ%ﬁ%;epﬁ%g of vative
thereaf, gad 10 to 14, 18 to 21 which wupon admnistratiq

to a3nssitbontgconding chidiNgons erlmpase orficegerignding Sgny the, Ei“t%lde of the
subBiafth 119 coapietdly thr3@fbshidesatinh nt rehpdnatsttiag said eiredaving the
rel agf &tlalﬁ 1‘?’1& aﬁﬁla%elﬁi@ﬁﬁl ROBUBIe defivatiodMhbreb O odethe tord into
ep\w%{ﬁg @, sleng| %:'1 t%aﬁ%: age(a%g L In\{ba}ltleldl a?eatfH)g‘[ a%gilt 0 tg" al%ﬁt 60
peioént b the fage Die ﬁ@d@%\lﬂﬂﬁetb whowgin the ’é?l?éi%‘?‘ﬂ%glf‘%Preaa@érma"e““"a”y
ab@ptablk dérivatvetheredfabcord sibstantially tsouD stid orificel6 to 18 and
23 conprising 1) a core conprising lanotrigine or a

h ar C et%{y'stifetl%ée fog gé cqan%g& n cﬂlﬁl\ég v&hlg%ﬁﬁﬂé releddd ot?ﬁamotrlglne

an o of ﬁ .po?l.élon %1ffus1on
osaphﬁn@@ﬂeémcaabmcpﬂ I%@Hr‘fgnvgahcffﬁ"éﬁ V‘as‘&‘& Hf PHEO P
ostbsid @rtdshl y | nperneable to the entrance of an
environnental fluid and substantially inperneable to

2t he exit a%fe rezilen?e {ohlgileﬂ%n ol lemB@ M ﬁ?%ﬁ@&ﬂ B@hd ¥ or 25 wherein the core
e cept MBPTeGE

sai d outer
WFWQSW@HPSI?Q“HH’Q%V‘ e or | f| ces extendi ng from

the outside of the 15 coating substantially ‘
20Dl £hRlathel FlQuO At @ ebimed iriny onoof drémel4 @2b mderein the

%r dof %r )Z g@é&f&%ﬁ@ 3 {8 oS iR AR BN REtrdtiBA B Wihell it uRbunding pH

acceptabl e derivative thereof from
etXPFQ %%re into enviromental fluid, said orifices
havi ng an area or conbi ned area from about 10 to about
B0 PERGERed ofledshforfulaipnas dainefl isaydns ofdailma?4 or7 wherein the

1a‘%1*oﬂc &@ém&dﬁﬁﬁgrl gi ne or a pharnaceutically
cEer gﬁ %‘E% %{S%v\é%fxl %I%o%% S h2GGUL RS BiAble AbdiVative

thereof;
b) 17.5 to 70% by weight release retarding polymer;
c) 0 to 60 % by weight diluent;
d) 0 to 20 % by weight compression aid; and
€) 0.1to2.5% by weight lubricants and
an outer coat comprising
f)  0.05 mm to 0.30 mm of polymer;

29. A sustained release formulation as claimed in any one of claims 24 to 28 which upon
administration to a human produce AUC values outside the range 80 to 125% and a Cpy,y being of
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25. A sustained release fornulation as clained in

claim23 wherein the rel ease of |lanbtrigine or a
w@basoeoeuti cal |y acceptabl e derivative ther eoPCT/BP2003008368

one or nore of dissolution, diffusion osnobsis or

erosion 25 26. A sustained release fornulation as

clainmed in any one of clainms 24 or 25 wherein_the core
abamt 309 tescbampan ingant zelqasd telefsontainiag derfame smoyst gfjpmotpgine or a
phdishaufQdy kekgaseddiammlintdodn as clainmed in any one of

clainms 24 to 26 wherein the outer coat may di ssol ves

by 0.3 t hours after admpistratio :

3Qurr &Iﬁﬁﬁ‘ﬁg"fﬁ SV R TRY© .[}atﬁ)él .W%,&reén &éj %éla n egﬂgétf&gg% 3 patient of

afsestamsidaelpase foamuletion afienoitiging o)  BRamafeutifaly Arcepiable deriygtive thereof

pYdaREee afea tulider th ourmeiVtes 0fiBIO1RF% suda Emcbrits fahpit P& drgs than an

iRlantreRade PatRY Yo nieiHe Bimd AakBRaht df Ginftrigiie 6@ a pharmaceutically acceptable

dg.a.n%%eut cally acceptable derivative 35 thereof; b)
aBVE 87 70% by wei ght rel ease retarding polyner; <c¢) O

to 60 % by weight diluent; d) 0 to 20 % by mplght )

3¢ onpreessthahofatidevisgalserua) copcehtraigonyIBogihypopadngiisiration to a patient of

altsﬂé?%ﬁéggmeé‘se aslu oot 1M ineC@ atphramaputiclln )gccfei)taﬂe a&ivative thereof

: ; i o ax being of about

PRI ARe LB e @%vé?ﬁﬁeg o e SURE B QSO BREEC elng

{16 Upan el Aee bt 1Bl B Ao Bk e e o

phainaesiticlly scwptablh derivatigeh@epft o 125% and a C, a, being

of 32 WD 2004/012741 PCT/ EP2003/ 008368 about 30%

| ess than an instant rel ease tablet containing the

sane anount of lanotrigine or a pharmaceutically
accept abl e derivative thereof. 30. A nmethod of

achi eving a serum concentrati on wherein upon

admnistration to a patient of 5 a sustained rel ease
formul ation of lanbtrigine or a pharmaceutically

accept abl e derivative thereof produces area under the
curve values of 80 to 125% and a Cnax bei ng of about
30% | ess than an instant rel ease tablet containing

the sane anount of lanotrigine or a pharmaceutically
acceptable derivative thereof. 10 31. A nethod of

achi eving a serum concentrati on wherein upon

admnistration to a patient of a sustained rel ease
formul ati on of lanptrigine or a pharmaceutically

accept abl e derivative thereof produces area under the
curve val ues outside the range of 80 to 125% and a

Cmax being of about 30% | ess than an instant rel ease
tabl et containing the sane anount of |anotrigine or a
pharmaceutically acceptabl e derivative thereof. 33
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