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WD 2004/ 096186 PCT/ | L2003/ 001056 EXTENDED RELEASE'’ "
VENLAFAXI NE TABLET FORMULATI ON  FI ELD OF THE | NVENTI ON
WoRLPESEnt invention is of a fornulation for PERAL2003/001056

ext ended rel ease of venl af axi ne. 5_ BACKGROUND OF THE

R s

reasons. For exanple, they enable the patient to
ingest the fornulation less frequently, which may
FMJ@Wti ent conpliance wth the dosing

9l EOEION o) Sk i of Ul s of vt

in the bl oodstream of the patient may both be
pACKCIGED QPR EMIORL” U0 formul ac i ons may
. Such formul ati ons may

al s %ﬂéﬁéhqaelé’séfgﬁﬂﬂﬁtion@ lt6i GaladtRARRAAMi6REE &ﬁgpﬁregﬂggemd fora

drug in the blood. Many different types of exten ]
nundiee e reasansnionexane,4hey dnablerthé patiene tasngest thsformulation less

Cu tl i,ned d trolled,rrel d .
sregiphl A BRT IR AR ErBlshl iSRS e pogimen.
THegWady AsdRsEl iPfewet §ile effectg ek pbalstiind SrolBhy 65¢he leveDetl thel drug

fornmul ati ons, or the conbination thereof. The -

in ¢l Weedssgawfolithepasicopany bythdesiecreassd. ladiagite agrere oven drug
el SRl B FhhR0t doL GUPlrly B 54 G e g onee

I VETY

pléitadul evtice@ediioni oftedrug th Mebleddaxi ne,
1-[ (2-di net hyl am no) - 1- (4- et hoxyphenyl ). et hyl ]kn ]
cyclMaay shiferen| typegof; ed releasey fprylatiops are known in the art.

p | ogi
RGP IBEIRGELA8 GalpSRIAle RERINGD Lt SR by e
orsladoute drbesenily taseal ol sitiep age] formtihdSmaRit entoateddcformulations, or the
copt ok e P SBSHEH M B T oS SRSt el
folMAaAGH 1o ?glbqﬁg%fff ive qmr?ﬁe‘ifv% hicA nfiflihiz8s 4ille effects, and hence

conpr esse ormimnm 25 doses ranging from75 to
foBpdtiam) cokapliarca. di vi ded doses two or three tines a day.

venl SeRREe Lotme Sl amuRoki e Pty Al bilpganc. i

anf ifpékihst drilg ﬂﬁmeﬂrd&pﬁ&!&%&%gical HLaR RERETFIh BYAMSnASF

the active conpoun shortly after adm nistration

depmssiomeﬂerﬁyfaaimta@d %mid additierosalis thesen{ aredistlosesigU.S. Patent
. [ d is..elmn .
NGRSl 6, SR RrebY TasPhdraifa Y e i S BB ngtin

Véilagme hgtrohlotide ke ddwihi¥Rrdias a8ukdin dtgiessed tablet form in
adm ni stration, thus requiri ni%ydaddl tional dosing with

daspreragging from 7 te B20 mig(day) inglividgd deses kg0 o Hiremstimes pday. It has
beR thudd PR therapeutic dosing with venlafaxine hydrochloride tablets, rapid

dissolution results in a rapid increase in blood plasma levels of the active compound

shortly after administration followed by a decrease in blood piasma levels over several
hours as the active compound is eliminated or metabolized, until subtherapeutic plasma
levels are approached after about twelve hours following administration, thus requiring
additional dosing with the drug. With the plural daily dosing regimen, the most common
side effect is nausea, experienced by about forty five percent of patients under treatment
with venlafaxine hydrochloride. Vomiting also occurs in about seventeen percent of the

patients.
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side effect is nausea, experienced by about forty five

percent of patients under treatnent wth venl af axi ne
WRZHHAYHBEri de. Voniting al so occurs in about $ETER2EFA01056

percent of the patients. 1 WO 2004/096186

PCT/1 12003/ 001056 US Patent No. 6 62?&17 i ssued on
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d gelatin r I
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producti on of tabl ets for an extended release

releaserformanlation %‘?V@éﬁfﬁ@ﬂ%@%@(’& poyidesetigfagiprsesults (see column 4
lm§g§6 gg gﬁ‘ﬂ ?ﬁ%ﬂnﬁ]% [hsm(t%glrfs rrds‘f%(ll)lym}ﬂ‘instz}@ ily dﬁﬂ%o%%p@c?dlssolutlon

physi c a i nst a
and Thae, UH Paténstsﬁ,QM 1 Dhteadies shat WSoPmtletion fdo venlafaxme of

engipsu O Bl Esds et Gasielo alan Toponde e
sol n‘ﬁﬁt&ﬂe&?&le@s’é%&ﬂéﬁéﬁﬁﬁlﬁﬁ e EXOWDHEGe R SR drakdst

for atrons are known 1 nt art. Many of these
fofroulatidratuse nambimtionsdl podymeas sucdlf asgiPMEbthydeayprogsl HPMC

SIS SR a8 e P 757 s e

usk SREARS HPMIC a!l@xfe of a BbhbRktisGFMITPIVNShd élﬁ?r_llgbellulose However the

conbi nati on of HPMC and et hyl cell ul ose wever
usaoéa Giller, of iof 4 epecidrelodsexonivelling oatingeareaot Bgho] Slug@ested

Al fuRe el T B s n

venRitRh@ih&or@des sh: %h Af 16& levslal Which Afd ot dested, and that in
- the bl ood Ievels ich are not desired, and that in

or.der toranleid sids effastscang shmmévlmddegﬁ&rq@ gxisadsd rolease

o B A B A RN i o

foh’ﬁﬁlatlan fakkaihded fulenst of vailafhoine &t Betsible.el ease of
venl afaxine is not feasible. US Patent No. 4

, 894
t eacHS PatentNoHBeL1,894 fraghes thas HPMG 3 pm#ﬂ&%**ﬁf%} fiﬂﬁ!fbmaﬁon

f ;
wmfm%r HL&S{}.?I m%@%’%tt p uagﬁqgomq%t chOSI A tggsoé%l?lg cellulosic

onbrnation o
pcﬂymbr gschHEENIPMA, Withea wateeinsolablel deﬁh]esmqiohuhersi;m':h as ethyl

olgiobr Listsoses 3pt acklibe i ol eaiabredssie FonfNlias Sontng.
coat {j8%atent No. 5,451,409 teaches that a combination of HPMC and HEC

(hydroxyethyl cellulose) may be used in a sustained release formulation, but teaches that
a filler, such as microcrystalline cellulose, is not suitable in combination with cellulosic
polymers for a sustained release formulation, It also does not teach the use of a special
release controlling coating. |

US Patent No. 6,217,903 teaches the combination of two or more cellulosic
polymers, but specifically teaches away from the combination of HPMC and ethyl

cellulose. Also, it teaches the use of relatively low amounts of fillers, such as

2



US Patent No. 5,451,409 teaches that a conbi nati on of
RBREOMATSHISC  (hydr oxyet hyl cel | ul ose) may be useRCT/HL2003/001056
a sustained rel ease fornul ati on, but teaches that a
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€Ak afa SHSEIR ReEENE 8 BRIG AT fUrﬁHl Off atkd d t4ORA thOfse of a

teach the use of a speci al ease controlling
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pothebl/film tainlitg psBmePhi@a w&eﬂms olylﬁ%ruﬁfﬁh @fplastlclzer, for
relativel égl ow_amounts of fillers, such as
roung 8 6e %@WEE@M&@%@V@@&%&W@P&S|arwénmed1ate-release

gﬁl{elk/ ng%g S?agg%%ﬁ Pglstglggs legsse\?\%]%r 0116 DErC eﬁ?J f@%?.ﬂ&ﬁ{!,ﬁ Y

Fotthdrmfove,nit Hags mut teach et a@odelBedidledse a6t windd beeuitible for use
at ent - No.

a | ease controlling coating.
B aE vt GRRe A Yruious #Ebiesions RGHs kiph o copRiRB Fansample)
hﬁ%ht\ygte%f,ecteﬂdﬁg@t_e filmformng polyner and a water
' ubl e polyner, with a plasticizer, for formng a
del ayed rel ease coating. However, the taught cores are

[ - o or at least do not control
M@M@Hcs of the fornul ation.
Fur t MERE B4 »gréllndddiﬁ&o&%bt &?ﬁﬁfﬁrz‘f taaﬁﬁl& (ﬁh%l.ﬁzgion for the

rel ease core would be suita use
exignsled reloasd ofventafaxine.i ous del et eri ous effects (such

as capping for exanple) might be expected to result

SUI\/I\/A diyeloppye magENgIieNbiFdefidensk gf e hetkamtndiotlsy not
aﬂhgpan ExteadsT reRatfoBhilatioh Tor é&: éfa fibn P Genlafaxine in a tablet
tended rel ease of venl af axi ne. scl osure may
fowsr cone this defici ency of the background art by

provigli n

- adni nllgsatl%gttaalﬁ ,g%ﬂ gforvftlgg I%?]gxt{en%fegyn{l&%? &latedlg%bl?tn for ulaélon for

vreplaﬁpunasfpmnsmgf(g) ecorscqmpwmmead)hmmaemteaﬂ}ecffwmrmm of

‘féﬁﬁfaﬁﬁ’lctoﬁg k)ﬁc &4 uﬂ&l tacL.c%gtagl alt% fa élfx%gggﬂ% }qﬁfpm of a tablet

conpri si ng. a co
apd gaid core éur&tmemnpmﬁlg e leaﬁt aa%rm“ a(ﬁﬂeﬂ walght pareeight 69the yntire

BT AR g Th St sl oS g b Bt o
hmasyprqgﬂ/mthyweﬂuiblee(memJ I@Eﬁfxpﬁbpﬂmemg?seggﬁda@@emﬁlt dellGlose,

%Yﬁ%lgliésg ¢ Ig;ﬂé?tﬁ%l é:FIE.@ sg,dqulglg Rt weight of the entire formulat:on, (iii) at

least 5% of ethyl cellulose, weight per weight of the entire formulation; (b) a coating for said

=

core, said coating comprising: (i) a water soluble cellulosic polymer selected from
hydroxypropy}! methylcellulose (I-[PMé), hydroxypropyl cellulose, hydroxyethyl cellulose,
" methiyl cellulose, carboxymethyl cellulose; and (ii) a water insoluble cellulosic-polymer
selected from ethyl cellulose and ceflulose acetate.

In a second aspect, there is provided the use of therapeutic dosage of a coated tablet
formulation accordmg to the first aspect for the manufacture of a medicament for providing a
therapeutic blood plasma concentration of venlafaxine or a pharmaceutically acceptable salt
thereof in a subject over a twenty four hour period, said blood plasma concentration of

venlafaxine or a pharmaceutically acceptable salt thereof having a peak level of not more than
150 ng/ml.



hydr oxypropyl nethylcellul ose (HPMC), hydroxypropyl
cel l ul ose, hydroxyethyl cellulose, nethyl cellul ose,
car boxynet hyl cellul ose, weight per weight of the
entire formulation; (iii) at |east 5% of ethyl
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t her apeutic dosage of a coated tablet fornulation
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- venl af axi ne or a pharmaceutically acceptable salt

@l§Br eof having a peak Ievel of not*nmore than 150
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of a therapeutic dosage of a coated tabl et
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a coated tablet containing venlafaxine, the process
CRI6 M3V bs coried wiktepepatingymateripl Phelcatingpreférably porafrases mmixture of

1 C tahline cgellul ose et-hyl . cel.]l ul ose,
ek ot RIS s OSn wilePiRafiB: Elesiciiytd,
vei gcch@ingWeh ikt effodiniit bARE flesenbifvéiBi Nhe Miler R Be preferably
mcrocrystalline cellulose is greater than 40% wei ght

pigsent i pgy pmoynt afips leagtibent 4Qfagveight-pes weight fof thei tatad forynulation.

Uffeat bibRATsh oredl B0 R BVEL AL borBl LR Her Vel By tota
for@aldtiog" Sisdn€dk 8f cokd Mhdeditig Wt Habotingeishiked, then the
cellul ose and HPMC to obtain the coated tablets. The
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' ' e term"c T
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e - DR s et hofof SRhc: et e of o gl B pleihtinan
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pal ymer .
preferably, the water soluble cellulosic polymer in the core may be present in an amount of
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According to a first enbodi nent of the present

%Vﬁm/bgg 6 the filler nmay be preferably presen%?jr/?w®513/001056

anount of at |east about 40% wei ght per wei ght
total forrmulation. Unless otherw se noted, all
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i O ik O Pelipat sy ol Fe i Y Rkl st Parbl, one type for
16% visebify aniedr@dTor Bikh #iscb§ii The ¥Rebetkr R3ad¥dGn &/Wldkr bath at 20°C

One non-1imting exanple of such a high nolecular form

#).1°Gmishedength efjiet requireimiglist aigiven viohne betwayn infies marks

roportl onal t L.ecul ar h
oA Fe & spblba iRl RBE ARl B LR RpedtBh Y fpen
ConEGRIth Yeipgdiles W t h. i ncreasing tenperature until the

10 te erature has been reached where gel ati on takes

pl ac@olutinngef EIPMC @@smgﬁmqﬂdrN@ﬂomaESquﬂh@wuatt@s/mof-shear

SRR BB A BB o i
iRl shgart srefs K. Thdit Hbeuaits ﬂe&eas’éé Withdnéregsed sh@b9/héd the
(Arrerl can Soc:| etéfor Testi1ng and Materi al s,

vBEPSitsed pylejon ivtass then 006D, theviseessty it independentyof shear and the
uire only a small test
SHBBS#%‘;@)&IH?&&dM&?@EFﬁW viscosity and one for high

visc Qﬁistt ﬁtefer-m@ tHe weN@tudle deBulpdi@paifinérin the\bBre @fayha plesét in an
20C 1Candthe|en<[11th of time required to deliver

S0P TN S o R 9 oot weigho e ot Retipation.
SPeci i SRR b RioRAAS th wHRR SHB coliBsit BB chdt may comprise

seconas 1 s t conver I POl Se.

" one or more of HPMC (hydroxypropyl methylceliulose), hydroxypropyl-cellulose (more

preferably of the high viscosity type), hydroxyethyl cellulose, polyethylene oxide, methyl
cellulose, various water-soluble polysaccharides and carboxymethyl cellulose, including
sodium salts thereof,

Preferably, the water insoluble cellulosic polymer in the core may be pfcsent in an
amount of at least about 5% weight per weight of the total formulation. More preferably,
the water insoluble cellulosic polymer comprises ethyl cellulose. Most preferably, the
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"Sol utions of HPMC are not strictly Newtonian. The

WO SHostsess/ rate-of -shear 20 relationship is

nOt@(H near and the viscosity behaviour is PEAE 0% 00106
pseudopl astic with increasing shear stress i.e. their

s RRSILbIY CHRRERBIE ok IRCHRPSAPesSRLRn Mo R abous 5%

viscosity of a solution is |ess than 500cP, the
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111@3‘1131 aolym,yswh agetyt seblibase for exp@ple ey epdipnliebe dry blended,
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of Rt b¥ Wk eI EFoRRG: by IR bt o Ml
cel | mwsﬂnﬁgrw efeﬁiaéfeﬁibaﬂin)erm‘ oftthe présgit investion thy water soluble
hydr oxyet hyl cel | ul ose, polyethyl ene oxi de,

?%?%VEPOIYGF@F inthereating a5# bﬁ%ﬁsﬁﬁtﬂéﬁn apqughfap to about 5% ‘weight per
W%E%h\sf SRARNBL fctﬁ'g1 ?ﬁﬁncﬁl;o?@é%@%ﬂrlibtpg ,%la lsBﬁl‘Ble ¢l ddft Pflymer

odi um sa ereo e water

~ compubas kfl[lHVIﬁbﬂhbrdioaxspmpphlngzﬂ[glcellmiosd)e Omwahlmynd)more preferably,

ent in an nt. of east 5%
HEMC e PinptiBe ol om R oot iaf Heteht FOR o5 (B Polatte G 0w dgiheular
WP oSSR, A5k LAy ]golﬁﬁbﬂfﬁféferﬁﬂgﬁéhﬁgi v%oBXi by of less than

' ul ose. Most preferabl the 4 WO 2004/096186

amtﬂomp@,amﬂoﬁqmwfembbdcssu thawahit § ope) dndlaysi polyoenhaving a

mighechlf et of o g Ll o Bt Bg Roprimitipg BRAmple of such o
1dwP i cRldr ¥6em 6F HPMIR §d MRt cEFASGTHIdRE6H Tok., USYS). M€ preferably,

i nsol ubl e cel lul osic pol yner may conprise one or nore
thefwates lsdluble s@luhnslemabfmeamdheatolat}uhg o8] Heyrasem in Fhenawvat efffrom about

o3 R 5Pt 2 s Tl iy o prfgrably fom
abbut I e aboual %, WeighbSerWhlight okt @tR dordiuflitich. Sol vent

such as et hanol for exanpl e. According to preferred
enbo@ieteatly thﬁwatﬂenqoh@mtlulommmn@m the henting tray be present in an

a‘%?‘éétb‘?fup t§ "% toﬁgﬁ g%fgwl?lght Ql}fmg 9(%@} t@g‘rl%ﬁo% More preferably,
thasi bt m@élubl&&:ellﬁb@ic pobjmiat| cdhrippites dRylceBuRSEN Mﬂsiy_gefétﬂ)ly, the

wat er sol uble cellulosic polymer 10 conprises

- watgyigsdsbiereliplpbic pelyingd io el cohtiaday bepresen il dmangmdt offioen about

2B 8P S BT b PR A8 e

ethﬁl\égilulbste ifh fhe g?‘%gs Hy QQbﬁé { it El%% é)ii?jm}ﬂ ah Eg(rgeét%ut 12%, weight

Vi SCOSI out
Peyreigh ttleleé@,@ Pﬁ%‘ﬂ%@hut 5 cps, and/or a pol yner
haV|ng | ess than abo

. of
g/ mofce owggnt??&ﬁﬁ lflﬂlq?]?elr iﬂﬁ‘bg@%ﬁﬁﬁr the preseny, gwelglonutilere may%e provided

- a tablet which features a core containing venlafaxine and at least about 40% of a filler,

upon which core is disposed a coating, the coating featuring a mixture of a water

~ insoluble and a water soluble cellulosic polymer, wherein the coated tablet may be

characterized as having a release profile of venlafaxine such that an extended release
profile is obtained for venlafaxine in vivo. Surprisingly, the coated tablet provides a

similar release profile to the background art encapsulated spheroid dosage form. The
capability of the tablet dosage form to provide such a similar release profile is highly

surprising,.
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15 | ow nol ecul ar formof HPMC is Met hocel E5TM

Inc., USA). Mre preferably, the water
sglgh(%l’og&%l | ul osi ¢ polymer in the coating my pleCT/H.2003/001056

present in an anmount of from about 0.1%to about 3 %

- » . |
or o hadifibnalfs, Sitierlt a3 Faught fine QKRR A LEp BBl as tanght
iwéJS‘gHatemchb l6e2 401 Al, afecassantially differéd®faine tablddty.,, t he
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iBelie wRé. Ihke &’;mbﬁ‘ﬁtﬁ)ﬁ) BPJN&&PMI%I@%{P RrateYPABIRI1IE f:&ﬁﬁ@l(%e?lymers

the water insoluble cellulosic polyner conprises et

feeboth theseore pod thenoating proivides theedesined bioavailabilitylapd extended release

60 R B8 bR i by e S b p oy b R ety may Bt

pmeﬁegibly wa‘edtfbﬁa tadledldof e Folng tilieh thelbsekgretihd afc@éaeh@stak Yiot feasible .
‘t%gocel | ul ose in the coating may be present in a

b exiendesisleaseforguiation of venlafagise gsee fopexageple US Patent

ang%:ﬁ (alfln%'ﬂ%h ?Iﬁf‘fi'%{]%?%ggﬂl[ ﬁé&ﬁﬂ* atfo?uﬁ‘iﬂe lJablet dosage

fbnnprow ded a tablet whi ch features a core containi ng

venl ﬂ\ P‘ﬁ‘? and at | east_ ahout 40% of a filler, upan

whi ¢ § 0 Yt apeteteny TR th %a@swa&wmon, there is provided a
H&Bé Aok BBaingd™h XiBIE& adﬁm‘ﬁ@ﬂeﬁl%véﬂléﬁk |6 e ‘f\@*ﬂed thereof,

sol ubl e cel I'ul osr'c polynmer, wherein the coate
comprising admitistetiog artabletcboamlmag verdafaxineli mmrq:) nmf;vihich thé core also

riE PP osisdt it Bhp ool fiicr. dfeianes whp featushea Soating on

teOedr8 dvtiiale bRiferd
t he rb ack g ou n%l gﬁ*@ﬁ?ﬁg‘?&?‘% (lgl) Fé E?’F’i' gérro dﬂgé gg%‘hﬁmé g?lymcr and

aTWder s9 péllvdgsiopolymmer.twitsirein thinteblpeisf adraracterized av hating a
mlar el gas rofile is highly surprising.
Pg&@ﬁ%d Sl oI B 056 ~Addi ¢ onal | Y,
Sphefﬁﬁicdﬁlmg’lﬁ) élﬂiﬂgéibniﬂbdhﬁkﬁlt Qﬂfh‘éﬁfr fjnﬁfaﬁtﬁf?}:[1 %ere is provided a
especially as taught in US Pate No. 6, 27 1, are

cg@g@mbleé forymgation; cemprisingnia) a bblat soreT hempnsmgo@m ﬂlerapeutlca]ly

eftfil iy E VR AR e = et ndcally BPoGlF seblneistE

.nﬁ&%cwstaﬂind desalash; @irEbMa @St ogsrﬁﬁéthﬁ ée@m&,ejiﬁallhgh

core and_the coating provi des t esire

mglesalasweight forng; anddi ety geltnloss; emt@n) qdnblbt teating onkibe core, the

oSBT B £ 40 B B B0 T oh BIST e i form.

f or mAcebided} fohsilloaokEE ebedRdnt bEREe 'ﬁéseh§m%ﬁt16n‘3 #RerdlsGrovided

for use for an extended rel ease formnul ati on of
apEpfeas fox maaufastsings centedtpblet comtabaing venlafaxing, the protass,

%@%&&?ﬁ%&%@%ﬂ%ﬁgﬁ\%y vérﬁz&m me,CI!iPleICc %lxbclro%%sltaq{]me cellulose

- and ethyl cellulose, wherein an amount of the HPMC is greater than 8% weight per

weight of the tablet, an amount of the microcrystalline cellulose is greater than about
40% weight per weight of the tablet, and an amount of the ethyl cellulose is greater than
about 5% weight per weight of the tablet; compressing the granulation into cores; and
coating the cores with a mixture of aqueous ethyl cellulose and HPM(C to obtain the
coated tablets.

Optionally, the process may comprise: preparing a granulation of venlafaxine,
HPMC, microcrystalline cellulose and ethyl cellulose; adding a lubricant to the granulate;
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10 form. According to yet another enbodinent of the
‘Qb frbt9 i r&ventl on, there is prow ded a nethod for
I'Ng a subj ect by admi nistering venl af axi ne ¢ ILEf/001056

. subject in need thereof, conprising adm nisteri ng a

&Q?Jr@s‘éﬂng% %ﬂaﬂ?l'ﬂﬁo% ﬁ{% @&%' a‘ﬁﬁ cbﬁ‘tu‘% @g 'Gres! rﬁ"%ﬂn‘" . (% 4t ethyl

nprises at- least a 40
callﬁiobémdfﬂhﬁjtcamﬂtahtbimtéchablmses a coating on 15 the

core,,  which rably features .a mxfure
o ol AP oIS B teodsst Pk omRrct: iR e GRR BPMC,
Rk seilife &éﬂul’dE% land WISA @élﬁll6§3% tél ﬂmkﬁlrc adding a lubncant to the

characterized as having a prolonged rel ease profile
sixtwrestoatpasdsing the mikwes intecwes iand coasingthe heres with a mixture of

ST U R bR £ 12 P

t abl efenf@ixEne R PREESHIY Be adrhihis@rddAe b @pitihCRkitMhloRéh, although

effective amount of venl afaxine or a pharmaceutically
opticaytyanyehegmecentisglbouitableifprpyiaad eptpnally andgore preferably any

g, DS 0 S ) gl
thabéfediscloafof bkarmpledhlCeS. Rotat Nog (3351136, which.is héreby

coatin | sin i), et h cel|ul gse;. .and (ii) HPMC
ql‘?PTJAOIP'%Q/% E‘?PICﬁ S Hdplpgetr Wﬁfﬁ%oﬁa}%e fies%ﬁfﬁges are

2] %EJVJ;S@*I 2 5 Ak g t@ﬁb&?eﬁﬁ %ﬂeﬂa@%ﬁﬁé b ggg hﬁ%eAH%losages

cess ufacturing a
giWnl inthig epplmatlom,gmlr@s Iotlfeamsﬂ epecifial, preozadmdated according to the

R e B e Bt A s
\?éﬁﬁfﬁﬁﬁé Baréehtide 26 ﬁﬂ?&ll'i’% Lol 894 éﬁ%t& ﬁb'ﬂﬁ% o, Smg venlafaxine

wei ght per weight of"‘the tablet, an unt o
hyﬁmelmﬂs pet dayn evln@h ¢artespendsso thealusage 1ange gbioD mbove%%

“Fg? \Aggeg ;Thtghe t abl tn%?gnd aﬂy%m)thnt ig,gntrtg]gqsa

ﬁéﬁieﬁmelgﬁtd;ﬁé}%vélgl&' 18 the GOAPfoRDAlafen, 19 % 8 Eﬁ:@é'o@tﬂdﬁﬁ‘ abdtit 8 % to

coating the cores with a mxture of

abquté&% &Morg|preferably, dueamonhit HPM@laﬁaxnioﬂmdmatheas &t arhnge of

L e L —

vﬁhﬁfﬁﬁfﬁﬁﬂ?édhl&ﬁieq%bbﬁt%%%% t tul ose; adding
a Iubrlecant to the granul ate; l%%z /096186

PCT/ Uniee 9ﬂmwséndneatﬁththsm1g verlefaying!| incledasrthé base form and/or
atin e cores with a mixture of ethyl

aggpﬁ%fn@ q}fﬁ@ ﬁﬁ%tqtbg ‘ain the coated tablets. A so

opt i gmakisdosch @1 iRmERRRYy &ﬁ%fﬁ%uséﬁifﬁ

venl af axi ne, HPMC, microcrystalline se and
typerfiiregisnent forswhich venlafaxinendndfaroas of its phermackuticallyzacceptable

s&l?s its rI]ecc,\nrunended and/or is suitable. Uses which are known in the art include, but are

" not limited to, all forms of depression, either in hospital or in out-patient clinics,

depressivé illness with or without melancholy, depression accompanied by anxiety,

depression rel_axed {o aging, episodes of depression in a limited sense, especially an

episode with vital symptoms, major depression, including severe episodes in hospitalized

patients, new depressive episodes, panic disorder, generalized anxiety disorder- short or

long-term treatment, and anxiety, including long-term treatment for melancholia.
Surprisingly, the disclosed tablet formulation was quite effective

with venlafaxine, given that the background art teaches away from the use of tablets, and
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5 m xture; conpressing the mxture into cores; and

coating the cores with a m xture of ethyl cellul ose
WO044ORMB6t 0 form the tabl ets. Venl af axi ne nmay PCT/IL2003/001056

preferably be adm' ni st ered as venl af axi ne

hydr ochl ori de, optional ly an

mﬁ%ﬁa@@ﬁﬁa& alpheyméw@ é@ﬂgable solid Q?ﬁﬂg%ﬁlt% rphespidg apd tablets are
}%%J tically suitable salt,
éepéﬁlgag uc %Rgr r"r’aceu?a?lgal |y acceptable salts 10
thereof are disclosed for exanple in U S. Patent No.

h orporated by reference
M@M#Mw t abl e dosage ranges
ar e The/Riveidnis héem @Qéﬁﬁeﬂ iy of cRRAME cARD vl réference to the

venl af axi ne base per day. Al dosages givén in this
acepppanying drawings, wheret her wi se specified, are

cal rdln t 0,.1 h I.nes.

ool HR! S0 RSB ko Bk S YRR S erem
execBpURS feimitEtions abakduk lﬁ@tﬂ&)ﬁiéé@ﬁﬂn@éﬂtﬂﬁl are typically

from about 84.8ng to about 169. 5ng venl af axi ne

hy dr B&hIZothowe ap & vmﬁlsswmﬂ@ﬁ peefile o peplgiaxing frompa tiblstge
fo Hﬁﬁoﬂm’%ﬁlffe%’ﬁs f re‘é&ﬂhrﬁfﬁ e base. Preferably,
anount ven ?(l ne ar 'l oride, given as a
per CEIG. Mbg»btanmemtmehgbtutifoﬁlpr@ﬁie of cmahfakmermdmﬂingmo a

ge of from about % t about 40 % More
Prﬁ%é‘iea Oa‘m?lﬁé’ f theguesentinvent Wna i ne hydrochloride is
In ook Rl frmbBiieht
per?fe%%fs%%%%%?%%ggﬁf t he a{rquount 0111‘1?ﬂga
aocerdiag todhe presgmdrimetion de i s about 22.5% wei ght per

wei ght. Unl ess ot herw se indicated, the term
"venl af axi ne" includes the base formand/or any

DPSERTPPROMN ICFTHE m@bﬁm@)m@ scl osed tabl et

fornulation may optionalTy D€ Use any 25 type of
t r eaThepresénginventiomisvos mn&xmdwbrebmaes fnmuiaélonﬁon a inistration of

naceut i cal | ccept abl IS ,r.econmended
vETRERE BY b of rab BTl R IRl a8 gt T T he
i ncl gReforRklatidh ref&ﬁblyl fefufe8d cofs, oabﬂ whieh &8 ofifer coating is
depression, eit in"hospital or in out-patient

lagetedi cs, depreSS| ve illness with or without

R T e L N e

with lai fifldr ethdsewaier sobstile celhildsic polydir, anere @ﬁ&feﬁublyhrvilh b a}ater

nEtonB maj or depression, 1ncluding severe epjsodes

PE!SWZI@éb’m?IatTihé GOES 18 ﬁ@fﬁ@b\yﬁ@@@ vathehroasing gnaterial. The

R A B b AL e
nisblﬁhtdmllmd‘sm:rpdﬁﬁhanchol ia. Surpri SI ngl y, the disclosed

t abl et fo mul at j qU|t effectiye with ]

ven| ACEMIME, togi el et S Regpeal Ry eaion, the. s ds preforably

pRVEY ith bR Tinblift JSE le%t dbatY &5 we?éiﬂ pe17 weight of the total formulation.
More preferably, the filler comprises microcrystalline cellulose. Most preferably, the

filler solely comprises microcrystalline cellulose. Also most preferably, microcrystalline
cellulose is present in the core in a range of from about 45% to about 65% weight per
weight of the total formulation.

Preferably, the water soluble cellulosic polymer in the core is present in an
amount of at least about 5% weight per weight of the total formulation. More preferably,
the water soluble cellulosic polymer comprises HPMC (hydroxypropyl methylcellulose).
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WD 2004/ 096186 PCT/1L2003/ 001056 instead teaches that

spheroids are a suitable solid dosage form Spheroids
WORQ0/MBI8t s are quite different as taught i nPCOFEL2003/001056

background art. BRI EF DESCRI PTI ON OF THE DRAW NGS 5

The jnveption is herein described, . b y of ex e )
Ommnﬁi,ly R4 FOroPrsHlE HRMO ROmPEISED aﬁa@ﬁ@s@&w@ﬁ&m of this
polyIRd:! s@@e@é@&e % led CMd2e p&dfél'aﬂly]g ?18 WhSSRlUHid Qfulosic polymer in

pr of i araxine trom di rent exenplary _
thé corenid priesant $n ac amoulitiof fiom dhowt Hdeabout WvBnweight paEvGight of

o ofhedrp e Moo/ efeiob ok er Sy s FORPERE B8 core s
préYeRERIMtN AN bE ABm dbblt 35 1S MO 18%] ‘ﬁeigh%ge@ weight of the total
di ssolution profile of venlafaxine according to a

foppalpen.ed enbodi ment of the present invention; and

- COUSERR Y U o AT B Bl ool A ) lprie
oriclo¥ €iRré 0 HPMC QEREHypid (e TR uRSSE IR pRYE OB IMEDESmore

Theq]?g esent inventjon is_of an extended rel ease
prefgrably af the highoyiseogity hipsh, hadrossety! callelasafaadicadogymgthyl
4 : masgg e salt as a tablet. The
ceﬁgl;%%ﬁfg #%]!Hgg!r)ég%era F'gl%?éggtures a core, over which an
out ePrefenaiily, e water Aolubjecsetl diosithl yrmercindtlostare isspresent in an

venl af axi ne or hay paceuti.cal Iy accent abl e. sal.t,
mw@féw% s@rf@st AR AanFight B W 05%%3? Ragpiios” More preferably,
th€ Hlate? iRDbIL MG ¢ pITHhE: &E&ftﬁ%ﬁgﬂl'%l Miifalbse. WRishreferably, the

I nsol ubl e cel l'ul osi'c pol yner. ore Is preferably
watesineolubletdel lalosiopol ymeer imthecord is plésent in@atanroynt of from about 5%

pt ef l'y contains Xt U of ter sol uble
t"é‘@P‘F‘ﬁ]erg%’r%’ck&'g’f?ﬂe elﬁ‘ﬁd’?g““x_z&g[aif" 1 ubl e cel I ul osi c

pol yHRémaﬁ%l? 69 hdEdAAIL, thé Kter &ﬁ%%l@@éﬂul&ﬁc ﬁél?mer may

present invention, the filler is preferably = present

comprisa oamoumoroef eellujose aectaibond cigdeoldulgie per wei ght
conppeardingte PRI menlE P i pbesehfiucich, e agSomuble

celliBsid pdlyRer mahetoatia® MpreSas il ArCARe it OF ap kd fout 5% weight per
cellulose. Also npost preferably, mcrocrystalline 30

weight off the totplfopspelation. Mare prefergblye thervater ellujosigmpolymer
co?xg@'i%f gﬁ’%’[é ?hﬁﬂgwpr&@%/%ﬂ&tﬂu?o%). éﬁﬁﬂi&&ly %d Hb?e ﬁl%f&ﬁbly,

i on.
HPMC comprises a low molecular weight form of this polymer as previously defined.

' More preferably, the water soluble cellulosic polymer in the coating is present in an

amount of from about 0.1% to about 3 %, and most preferably from about 0.3% to about
1 %, weight per weight of the total formulation.

Preferably, the water insoluble cellulosic polymer in the coating is present in an
amount of up to about 15% weight per weight of the total formulation. More preferably,
the water insoluble cellulosic polymer comprises ethyl cellulose. Most preferably, the
water insoluble cellulosic polymer in the coating is present in an amount of from about
2% to about 12 %, weight per weight of the total formulation.

According to still another embodiment of the present invention, the core is

~ preferably in a form of a tablet, and the core preferably further comprises a lubricant.

The lubricant more preferably comprises magnesium stearate, which most preferably is

present in an amount of up to about 2% weight per weight of the core, although
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Preferably, the water soluble cellulosic polyner in

the core is present in an anount of at |east about 5%
WRSDR961%6r wei ght of the total fornul ation. MRCIAL2003/001056

preferably, the water sol uble cellulosic polyner

o BB E BETEL A S Rty v

ushie f Qi@ Rdtkrel ﬂ\ﬁdﬁfﬂﬁaﬁilﬁtﬁé 1@&%&%{/@6 Whidy béﬂfél(?}géd from the

orm of thi pol ymer as previ ousl efined. M ]
gronp tensitbing of stearateatalis (Imegnesium, celcium,@td)cstpaioarid, tale, castor oil,

the co [ resent. in amount .of, fram about 5% to
hyiGasatsd pajin Qil; e tyRy of saghy Polyethylpne glipaly Sodiunt stearyl
st ars) c%h:hpiiﬁel (?@@Eroﬂ)bﬁ{e%@h'vyaxe&hﬂ a\WRh®inatioh halkér&)f.

cellulosic pollyner in the core is 5 present in an

amouRptienellyaadnatse prefemblyothsisorn furtbengonmsisghe lﬂp@rreg_lﬂating
ol OBt R bR ) RN B v o

prefenbly $can neurdiof 0P e alsdut HFYeldht deowgighofthe total formulation.
nmet hyl cel | ul ose) hydroxypropyl cel] ul ose (nore

pr ef RFEBHPES P oﬂaﬁépwf%d\ﬁl%bylé@ws phihe preseyidpestyienpe coating
PR 361 AR B VIR SIS A i o

leastlong lob dibatyb sthacse, polyé¢thdenoglgcol and pelbpndpyleneaghycol, dibutyl
of . 5% wej . i ght of .
R tlPuabrlar: cRORL chris SRty e B arepie RonoelSeeride,

<y g eht k| RAIRTLASN AN g o s

estess bffattyiacidsplefined minerelvilscaeis ack, pasteranil, com cily camplort

efjperbl B SRS oe koS Hafod, Nigrt piFgr Gl BR piatEeslch
caifiptidel @ibukyl Yebdch®R, patibilailyfst caRibiatioh lov Laswih BOlyY 8&hulose.
conprise one or nore of cellul ose acetate, "and

. may
Meshprefezahily the plasticiew alsgi comprisegpalyahyleer glhyoeldoinhich agon-

L e T TR e g T
corBbiabioi whiFwIgh tvge Freféi:@bl\j\v,eih@ Elasﬂéizéﬁ@ pkddtilin an amount of up
fornulation. More preferably, the water soluble

tocabiontF s whichds yaest prefsrghly iearapen/ef {racboRt P LTye about 3% of the
. i d ferably,
o DREk woli B Se el Ghe Form of thi s

pol y#dArecordmgo etili atsthyr elatiddivent of iy prepune irveatidn theré & provided
i%etr solﬁu?bl e cellulosic, polyper .in_the coating is
ag% &hich feattises a¢ase pEntaining, i akdng (bgseon & Phagmacrutigally
. « 0/
sS8ES BELET B B AR A R H ROMcRBor ispossd
chatiactha lobating festuriag e miktsebitivater alsbldblesirtd gowhipneoiubla

t oat.ing i rresent.in, a . ‘g .
celnﬁos?c polym%r, whelein the tablet is cﬂaractenzed as providing a release profile of

venlafaxine such that a therapeutically effective blood plasma concentration of
venlafaxine is provided over a twenty-four period, with peak blood plasma levels of
venlafaxine of no more than about 150 ng/ml.

According to yet another embodiment of the present invention, there is provided a
method for treating a subject by administering venlafaxine to the subject in need thereof,
comprising administering a tablet containing venlafaxine (base or a pharmaceutically

acceptable salt) in a core, in which the core also contains at least about 40% of a filler.

- The tablet also features a coating on the core, which preferably features a mixture of a
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anmount of up to about 15% wei ght per wei ght of the
total fornmulation. Mire preferably, the water

WO/ 818 cel | ul osi ¢ pol ymer conprises ethyl PCI/IL2003/001056
cellul ose. Most preferably, the water insoluble

wiigipige ard smemoekbless bR fodbnt Betomiidhy FR%T?S&*P
chidRiciize®bs RVEhgl E ?%ev}&fsf?ﬂe@&ﬂiﬂg& reﬁﬁ rgﬁfégofth

anot her enbodinen present entlon e core
i s "Pheereseabinyentionds hlsppreferahlyt dtat@tenzad} dcqorchng oy suitable

B e S0 GRTR S5 406k 2t roste s s folows,
Tisd @ddohiton pﬂ?ﬂﬂ@ﬁls ﬁ@fetralﬂg e&eﬁﬁﬂiea ih ISP SaeMbs 1 (ba@lﬂet) at 100 rpm
amount of to_about 2% wei g per weight of the

inphpephaty hwﬁ@u §tpld 6\Raszbownin émblpwlmu 003/ 001056
optionally a concentration of from about 0.25%to
about 5% wei ght per weight nay be wused. Alternatively
or auishlé L. afniptary Dissolutiun Refile may optional Iy be
sel ect ed—from the group consisting of stearate salts
( magnesi Gﬁﬁne&ﬂué@um etc Avgaggr%éfeg@f@imqrﬂe@sedcag or
oi |, hydrogemated—patm ] Q SONE typE of—starctm,
pol yet hyl'ene glycol, sodifjumstearyl 5 funmarate,
conpritql4 (glycerol beherpatjei)s waxes, or a conbinafion
t hereof | —Optionally andinore prefer ::ahl v.—the core
further csonprl ses a flow|P8gdl ating agent.

Prefer aLim, the—f+ow chuW
colloiddl™silicon dioxidé, st preferably in an
anount qdf24up to about 1% wgei ght per wei ght of the

total faroulation According to other preferred
enbodi nents of the present i nvention, the coating 10

] IR N -
the Ivbnﬁhﬁxuﬁcﬁ’bﬁmﬂhtﬁm m@j/ ﬁpﬁdmdﬂ I‘lﬁ rBArEaturad 8s follows. This process is

pol ypropyl ene gl di buty pht hal at e, dlethyl
f% Fapyfagtuge with e l@pwe;& mateéhenﬁ coigtyathyd cellulpse, venlafaxine

e D A o Ml Ly ol e
magibsium geyratel coatiag e pslyefhylaictglycd, BMC, elfrwhﬁlutoseﬂmll dibutyl

ils, oleic acid, castor oil, corn oil, canphor, 15
Fﬁ%%rol and sorbitol or a combination thereof. Nore

pr ef f&aRhntfadale of é7 ' 1 H&r i5 ARSoldEPHL & émtabha organic

sebacate, particular | nation or use Wt
sodvemy buahels lettiyb sleohol I‘Qbsdsxam;ﬂé eto &niny a gtanelapbasolutior.eVenlafaxine

hxadr‘ﬂ‘fq}l EFED %‘i’m F‘Egpé %%’F@Bm gcﬁégl%lﬁﬁ F%&hﬁ%gdugﬁe dissolved

etﬁﬂrdellﬁléls@fshﬂeﬂ Aded SEHR mixGRE R Rk LEraihihi. HEMeradMpib is dried,

preferably, the plasticizer is present in an anount of

foy pxa:opltz vaﬁtmﬂmdm dyyerc Whe drind gtanplagd is izl milled, and theme
%gflﬁ{l ﬁi g t 0. Olét about 3% of the total
R ¥ 3 8’?’88% i ght per wei ght .

Next, collmdal silicon dioxide and magnesium stearate are sieved. The sieved

materials are preferably mixed with the previously prepared blend. The mixture is then
compressed fo form the tablets.

For the coating, PEG and HPMC are dissolved in water to form a solution. The
solution is then added to the suspension of ethyl cellulose with dibutyl sebacate, and

stirred for about 45 minutes to form the coating solution.
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According to still another enbodi nent of the present
i nvention, there is provided a tablet which features
WO 08 ¥68nt ai ni ng venl af axi ne (base or a PCT/IL2003/001056
pharmaceutically acceptable salt thereof) and at
| east about 40% of a filler, upon which core is .
di sp&Beprexionsly perparadgoresiase theatcopigd watkithe rorging splutiony e
of a water insoluble and a water soluble «cellulosic
pol ymer, wherein the tablet is characterized as
ENAMPHESg a rel ease profile of venlafaxine such that
a therageutically effective bl god pl asma concentrati on .
of b e BEPRES 106 e GREERLPSRElPWa R fhout gmy ipiepiopy of being
Iil)ﬂ.it p b|&ﬁg}w as | e I n s i 0 <«
rm?{eg’tﬁlggssabout %lgo%g%/d ri &1%3 er,%{:cov\ré Ing to ngtefg;ntgt ﬁrg?lafmme
hydvodddomdmt of the present invention, there is provided
a nethod for treating a subject by adninistering
venl af axine to the subject in need thereof,

E Bi1STBds 3d-pi Stering a tabl et containing
ven| af axi ne (base or a pharmaceutically acceptable
sal t Thesg eaamplerarciof iNusizerive heplemertativnseof dgmaibed aad formulation
% of i LLer Th b al sq fe es.
ook AL bre¥Rililenflod 1 pRbic o it 881 51 p 2B B9 BERIn use
vahilafhxine hodroshldGde 2 feRed! (ARG 4iB Gis Pl Atk A8 SR eedRfipose of brevity

wat er insoluble and a water soluble cellulosic o
a‘ﬂo‘h’y‘;@-ﬁ anpinientiogiof peing hianiting) taverad foramintions weretesed & vitro to
ddiBHiBO e BRI aedaHE iR Bl AR BefRIRT 1| € Of

venl af axi ne. e present 1nvertion 1S also preferably

cha ][ _B?ibﬁy,i disdlusion of djew_@nlaﬁa:ﬁnesm})lem}vﬁ teﬂ%rsbphsih'g die in vitro

ofile. non-Jimting exanpl e o uch a )
bﬁ@?%fsla?‘ﬁtﬁﬁi &% Br ¥high pac biep cpaipning B> mgof grslabing on
r + -
hEO e Gl Bl aaie EALEURRERr i ACn e BAd rippdocd in.
vesbel vwonfaming200 mbbica hrtable phbaphiate Buffdrxami] 6.8y The basket was

roPFE it 5. SoBles St Bl a2/ 8. Y5108 uah SR8 e wes

plAsciondhd'Bask&@, an exenpl ary, non-linmiting enbodi ment of
the present invention, the venlafaxine fornulation

may ‘be fosmalatipnbiestad aref givenuindbabds2.f ol | ows. Thi's
process is for manufacture with the foll ow ng
ingredients: core - ethyl cellul ose, venl af axi ne

Table 2: Different formulations of venlafaxine (75 mg of base)

Tablet content A B C

mg/tab | % mgl/tab | % mg/tab | %

Core:

Venlafaxine HCI 84.85 22.3 84.85 18.6 | 84.85 21.9

Microcrystalline 214.15 56.4 244.15 537 |207.15 534

cellulose PH 101

Ethyl cellulose 100 | 20 5.3 25 55 20 5.15
CPS

HPMC 2208 30 7.9 60 132 |37 9.5
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hydrochl ori de, mcrocrystalline cellul ose, HPMC,
colloidal silicon dioxide, and nmagnesium stear ate;
WO 16186 pol yet hyl ene gl ycol, HPMC, ethyl celBCHVIB2MW3/001056

and di butyl 15 sebacate. For manufacture of the core,
lulose is dissolved in a suitable organic

—————ethyl.cel ]
Colloidal§ilicam: g2t as g3 all@dhol f o0-ddxamdile, to]Pé2m h
de 9ranul atijon sol utli on. Venl af axi he hydrochl orijde, HPMC
and mcrqcrystallline celilul ose are thén m xed| The

Dioxi

Magnesiinssol ved 4.@t hyl |qed | ul gsig0 i s t herggaddam to t ha.g
m xture tjo forma granullate. The¢ granuyl ate isjdried
Stearate 0 f or exanpl e wijth a flluid bed|dryer| The dried

Total wehf10' 21 4 358 TIET g FTETapgn Tigg " g

o formg gb?e Next , co?ﬁm dali "Si li ¢on di oxi 3e an

uncoatedriablebsi uh st ear at e are gieved. The sieved maferial:
f

are—p+refdrablyv—mived witth t he—plevioysl vy prep

AT T pIreTrermoTy AR \A L) | il oo y

bl end. The m xture i n conpressed to formthe

lﬁm eCLS FOT 1[yBy COoaliygy, PEGsHIU Ry are
Ethyl ce sol vecél;%n wat e?ﬂo fcrzrgh a sol S?Hiqon. ﬁ he sol u4ti ol

agueous sdutiben ddded to |t he sugpension|of ethyl cell dl ose

i bytyl sebgcate, and stifred f¢r about |45
(an“edﬁ’{‘?éhtg tlo form tlhe coat|i ng sol 4tion. |11 WO

Dibutyl sehXtd 96 18F PCT/ IZP037 UgT056 [R5 pr$\5|§)u3| ViR£par ed

cores ard then cdated wilth the ¢oatindg Sol utidn

HPMCZEIOXS/PLES 9 the |QFposdd.bf the kB88anplle®s bel ¢9,5 ang

ot v 1t ntaoadt i An Afl Ihat Ny E |l imitina ||m_|_e_s_s_
IUUL T LA AE L") T Ul T ”U ~7 T 1 111 C 1 “U’ A
Macrogogfll rwi sq H Led, (0¥ ter 1% enl a0 ng0-8 of er § 015
(PEG) venl af axilne hydrlochl orijde. Exanple 1] Tests ijn vitjfo
These exanples arle of illlustratijve inplenentafions of

Total weighéofret hg®Sand f qrée@l at i@ 10 aFhrdi|3d to t hS8.5
. present ijnvention. It should bej|noted|that all
coating oy anpl es |gi ven hdrein ude venl 4f axi né hydrochl ori d¢,

Total weieht 6f | €0 [(3RONET €[ aS ~ VoBsar axi[Agy 1 913g8Ne puUrpgsSe | of
revity |and without any intentijon of |[being limting.

formulatieas/er al flor mul atifons werle tested in vijtro to

dat ar na tha vrallaacA Ay afil 40 Aocdri had 1 v ~r
l

at er
i ne
t

ucuo i oriririada SR A | bl COo T PT UIT 1T G5 [=JEEAC ACEeAvE I Ian S AV A Ry pan b |

detail below. Briefly, dissolution of the venl af ax
tabl ets was tested by using the in vitro 15 baske
met hod (USP), in which each tablet, containing 75 ng

of vAsshdwax imBiguteyidy withiregardieo Kocmhlatxbaf'Ad, a stiitablewentrolled

reiease 15 nn%battmzqfwa\é %nb{ame%)( with a%%lsf:aelgié mssgluﬁor? 51%%1e Sithilar results were
5  obtained for formulations "B" and "C", as shown in Figures 1B and 1C. For each of
~ Figures 1A-1C, the in vitro dissolution profile is shown in comparison with the reference
| formulation, Effexor™ XI. 75 mg capsules of Wyeth ( USA).
Table 3 shows the comparative dissolution in terms of the concentration of
venlafaxine hydrochloride obtained at each time point, given as the percentage of the

10 . total concentration of venlafaxine hydrochloride in the formulation.

Table 3

Time (h) Formulation A Formulation B Formulation C
2 21 7 10

4 42 27 32

8 74 56 65
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5

10

15

vessel containing 900 mM of a suitable phosphate

buffer, at pH 6.8. The basket was rotated at 100 rpm
WO We18aer e taken at 2, 4, 8, 12 and 24 hour PCITHLRH03/001056

the tablet was placed in the basket. 20 The

_ _formil ations tested are _given_in Ia.bl.e_z_labl_e_Z]
125 f f erenf % or nul at i ons |dB venl af axi ne 8675 ng of base)

Tattet—cpmtent—A B C g/t gb 9o tab Cor e:
e ot e RO R 4. 65 3998 54 09 150 65 91,0

M crocrystalline 214.15 56 4 244.15 53.7 207. 15 53. 4
cellulose PH 101 Et hyI cellul ose 100 20 5.3 25 5 20
5. 158y emiyaspiizure Gghaws thegesylss foy atablpt @r@ulailgnwblch features an

iAol Rl s BT bl + ek B SRimy ,
0.88 4.0 1.0 Stearate Total wel ght 355 93 420 92 355

J[ uncoated tablet Coating Ethyl cellulose 18 4.7 25
T-%%—zs 6.4 aqueous sol ution (as dried weight) Dibutyl

TR T 51 o BB 2 00 S ¢
0.15 (PEG Total wei ghlmgftatk5 6.6 35 [{%/ 33 8.5
Core:

Venlafaxine HCI (75 mg of 84.85 23.5
base)
Microcrystalline cellulose PH | 244.15 581

101
Ethyl cellulose 100 CPS 60 14.2
HPMC 2208 25 - 6.0

| Colloidal Silicon Dioxide 2.0 0.48
Magnesium Stearate 4.0 1.0
Total weight uncoated tablet 420

- The in vitro basket results for Figure 2 demonstrate that the dissolution profile of the

uncoated tablet formulation is clearly too rapid to provide a suitable controlled release
formulation, as 50% release of venlafaxine during dissolution occurs in 2 hours, while
the coated tablet formulation according to the present invention preferably provides

about 20% release in 2 hours, as shown in Figure 3. Thus, the combination of the coating
and the core for the formulation of the present invention provides the desired dissolution

profile and is therefore important.

Example 2: Tests in vivo
This example is of an illustrative implementation of a preferred embodiment of

the formulation according to the present invention with venlafaxine. It should be noted

14



coating Tot al

wei ght of 380 100 455 100 388 100

formul ation As shown in Figure 1A with regard to

WOSOPAMI%at860Nn

A", a suitable cont
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r el eaRECTAL2003/001056

fornul ati on was obtained, with a suitable dissolution

profile.
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Simlar

results were

e 1s snpown 1 n

5 obt

co I‘ISO

ai ned for

Eﬁﬁvwéleratﬁ@se@enlﬁgx@%movmomﬁi@ gefeged o hagein as
g&ﬂ&w &%{ﬁﬂ&ﬁ&ﬁ ah nﬁéﬁt{dﬁ of

bﬁmﬁqlumtmg It

shoaltbbesmt@i thiothetdsedd solid defdgexXamT Mﬁ&m&ﬁ ﬁmgxﬁp&nla&scum‘ base.

T oo b

Tabl e 3.sho the c
trsteddnvicrR Poletsaming

b Jiol

i.ve di

g piaglc

sol utj on
e in vitro

: dlgéﬂiﬁtﬂﬁlrﬂr@ﬁle%s%kéhﬂfeﬁ a@tfmeﬁ)@iﬂnﬁlé TRbER, @Ecor&h&%‘tlfé?ormulatlon

concent ration- of

he percentage

Shmﬂmﬂbhlerfe hydrochl oride in the fornulation.

of the 10 total

Tabl e 3

Time (h) Fornulation A Formulation B Formulation C 2
21 7 10 4 42 27 32 8 74 56 65 13 WD 2004/ 096186
P&FIe L2003/ 001056 12 94 78 86 24 100 100 100 By

—contrast

Ei gure 2 shows the results faor

a_t

abl et

Tabie§,captenl i on whi

diermuletion of therpresgricioaewivnc or ¢

h

fornul ati on acqgord Tabte—4—funcoated— abl et
formul ation). § Hf’%/tfﬂlbe 4 Tabl et gonhtent uncoated tabl et
Coteormul ation ng/tab % Core: Venplafaxine HOy (75 ng of
84 85 .23 5 bade) Mcrocrystallilne cellul e PH 244. 15
Verdgfatine HE Et hy| S ul ose 100 CPE260 14.2
Microcrystalline 204.15 53.7
cellulose PH 101
Eithyl cellulose 100 20 5.26
CPS
HPMC 2208 40 10.5
Colloidal Silicon 2.0 0.52
Dioxide
Magnesium Stearate 4.0 1.04
Total weight uncoated | 355 93
tablet '
Coating
Ethyl cellulose 18 4.73
aqueous solution
{as dried weight)
Dibutyl sebacate 4.0 1.05
HPMC 2910/5 1.9 0.5
Macrogol 400 (PEG) 0.6 0.15
Total weight of coating | 24.5 6.6
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HPMC 2208 25 6.0 Colloidal Silicon Dioxide 2.0 0.48
Magnesi um Stearate 4.0 1.0 Total weight uncoated
WO20044961880 The in vitro basket results for Fi JUT&L2003/001056
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dermonstrate that the dissolution profile of the
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T4 WD 2004/ 096186 PCT/ 1L2003/ 001056
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TaHlE§ENt

haor ol

"yvanl 9f o
" AA Y I |

o1 o1

+o

T i t hd
shoul d b4
cont ai ne

&%ﬁaﬁ&aﬁ%éﬁ% i
pRQEfRGn{dfbnt |

75 mo of venl

2was testd

&lin vitro to
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It should be noted
that this exanple
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ine" for the purpose of brevity
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e tested solid dosage form

af axi ne base. The fornul ation

determ ne the dissolution

10

15

20

Thao 1 n vi tr~ 0O

4“"““"3 di ssolution profile was
det er mi nddV%s for Exangl e 1 above, according to the

LI A I i | VI CI O

HI A\ I | LA YD)
gformurari shown in lable 5. Table 5 Tabl et content
Formul atijon of the predent invention ng/tab % Core:

12/enl af axijrgd HCL 84.85 42.3 M crocrystalline 204. 15
53 /—cellulosePH-101]Et hyl cellul ose 100 20 5. 26

24-pg o7

The in vivo release of venlafaxine from the above-referenced formulation was
determined as follows. A bioequivalence study was performed in order to assess the
relative bioavailability of the test product Venlafaxine 75 mg ER tablet of the present
invention ("formulation of present invention"; see Table 5 above) in comparison to the
reference product Effexor™ X1. 75 mg capsules of Wyeth ("reference formulation"). The
study was designed as a two-way randomized crossover study with a one week wash-out
period. Thirty eight volunteers concluded the study. Due to a statistical outlier, one
volunteer was removed from the statistical calculation for the AUC(g..oy and AUC(g.).

At the start of each period, one tablet/capsule of either formulation was
administered to fasting volunteers and blood samples were withdrawn according to the
following schedule: 0, 1, 2, 3,4, 5, 6,7, 7.5, 8, 8.5, 9, 10, 12, 15, 24, 36, 48 and 60 hours
post dose.

Plasma concentrations of venlafaxine and of its main metabolite O-
desmethylvenlafaxine (ODV) were determined using HPLC analytical method with UV

16
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30

HPMC 2208 40 10.5 Colloidal Silicon 2.0 0.52 Dioxide
Magnesi um Stearate 4.0 1.04 Total weight uncoated 355
WO004/ P18t Coating Ethyl cellulose 18 4.73 XGHEHYH3/001056
solution (as dried weight) D butyl sebacate 4.0 1.05
HPNC 2910/5 9 0.5 Macrogol 400 (PEG 0.6 0.15
defention. g bmit qffqu@&a{tmﬁ@(@@s defiredias thejopgeimonomitton

/ f
bR L ing H B GO0k o tnch 2608 was . Spegl
i n Allgualaes. beldve thes Gintis of equtantiiation e(BL@) Wabl eeib to Agero for

can b een rlate di ssolution profile was
PRIEacQkd ﬁ@?lé?ffaif’ IBAaENSse obt ai ned by the

unc Oﬁtc%ﬂcé?f&%ﬂ&ll Gthe Wé@co@sﬂéﬁd fo@kaﬁ?&dﬂ:&lﬁ@éﬂ fBPeaQ:il £?eriocl.

the present invention 440 8 /0 12 87 i
Theomakmnal gondentratie Esax) @nd tlmﬂmé akithecdirronget (ﬂ‘max) were directly

obasng\é fgo%fl ﬁ]rcecrﬁ%\?eg a£1 {hrcr:ualrgat 1'119 er Wlacscurve (AUC) was computed for each

volunteer.

For all parameters, the distributional properties of the residuals from the linear
model were investigated directly, and after logarithmic transformation (multiplicative
model). As recommended by Steinijans et al [Steinijans V.W., Hauschke D. An Update
on the statistical analysis of bioequivalence studies. Int. J. Clin. Pharmacol., Ther. and
Toxicol., 1989, 28(3): 105-110.], for pharmacokinetic reasons, the results of the
multiplicative model are presented even when both models were found adequate. Thus,
the presented ratios of AUC and Cmax are geometric means of the individual ratios.

The median values and differences between test and reference Tmax were reported
and a 90% non-parametric Confidence Interval was computed by the method proposed

by Hauschke et al. which does not require the restrictive assumption of an equal period
effect.

CONCLUSION:

The extent of absorption, as reflected by the AUC.«;) ratio of 1.06, supports the
determination of bioequivalence between the two preparations, with a 90% ANOVA
Confidence Interval of 0.97—1.15. The 90% ANOVA Confidence Interval after
logarithmic transformation is included in the 0.80-1.25 range.

The extent of absorption, as reflected by the AUC. ratio of 1.08, supports the
determination of bioequivalence between the two preparations, with a 90% ANOVA
Confidence Interval of 0.99—1.17. The 90% ANOVA Confidence Interval after
logarithmic transformation is included in the 0.80-1.25 range. _

The rate of absorption, as reflected by the Cmax values, with a ratio of 0.99,
supports the determination of bicequivalence between the two preparations, with a 90%
ANOVA Confidence Interval of 0.91—1.07. The 90% ANOVA Confidence Interval
after logarithmic transformation is included in the 0.80-1.25 range.
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et al [Steinijans V. W, Hauschke D. An Update “on the
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and a 90% non-paranetri c Confidence Interval

was

conputed by the nethod proposed by Hauschke et al.

WENPaI6s not

require the restrictive assunptRCIAL03/001056

an equal period effect. 20 CONCLUSI ON: The extent of
thon as reflectecR‘#/ the AUC(o0..) ratio of
PRRAME ISR (lableoh: of b| oequi val ence
bet ween the tvvo preparations, with a 90% ANOVA
Confidence_lnterval of 0.97->1.15. The 90% ANOVA
Conf i denﬁi Interval aftgr 25 logarithnic
transformation is included inp . the 0.80-1.25 range. | The
extent of abso‘?‘ﬂ?[ﬁeﬁ a< r ef pHE e by t he W& o-t) Tmax
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ANOLA - Confli donecao Lnt.aorazal Aft o L aocads haia
ANV OTTI aeTToO LA R AC 1 AT U CT 1 uyul 1 l. LI \/
transformgtion is included in the O. 8* 1. 25 range. |30
VENLAFARINE! € 9 62PsQLpisya 2844 65 a8l 8d y3t7h;© PRI | 7.74 £2.69
val ues, wj|th a ratio of [0.99, supporis the
75mg  det er ni nati(b50. 19 ; 2085 | (ER 2028158 ¢ n(11d 18542) | (5.00; 15.00)
1mmﬂg‘rfe ar tigns, with a 90% ANOVA Confi dence Intervall of
(@ c9I--%1.Q7. The 90% ANQVA Confi dence|lnterval affer
| ogarithmjc transformatilon is included in the
0 80-1 25 |range 17 WD 4004/ 006186 PCT/112003/0010%6
The differlence in Tinme tjo Maxi mal congentration, a$
ected|b al 2 N
REPEREW er ence é%‘%gﬁﬁ:t%éélc égéﬁ%ﬁl%ﬁ?\%% h ;ﬁ%g{@—@luz 712£1.95
FORMUDATIGN H1et| (202489 N1 868199 (1431 ef vA5.91) |- A926- 751985 (5.00 ; 12.00)
This indiqates an equivglent rate of gbsorption. 5
75mg  Concl usiorfs for OEV netgbolite: The eftent of
. sorptiornl, as reflecteq by the AUCto+tt ratio of 1408,
(Ongmatéggpports tthe determ natjfi on of bi oequilval ence betwgen
the two prieparations, wlth a 90% ANOVA Confi dence
lnterval gf 1.01-"1.15_ 1The 000 ANOVA.lConfidence
Interval gfter logarithmc transfornmgtion is includgded
cveg 1h the 0.80-1.25 range. {10 The extent jof absorption,
as reflectled by the AUC(lo_t) ratio of |1.09, support|s
(Coefficieht®f det erjmi nat 20% of bijoequi g2%ence het weel %he two
. .. preparatidns, with a 90% ANOVA Confidence Intervall of
.Vanatlon .02-X1.17. The 90% ANOJA Confi dence I{nterval aftern
RATIO* 1.06 1.08 0.99
(90% ANOVA C.L) (0.97 ; 1.15) (0.99;1.17) (0.91; 1.07)
DIFFERENCE 0.50
ESTIMATE*# (-7.00; 9.00)
{range) (-0.25; 1.25)
(90% non parametric
ClL)
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rapgs- (WP g maeRRtry | Gorivienesp Issmalspiqnrthmansdiageifforence with its

| 0

¢ X h %éd%px uéét;a/ %?’mg‘)“ nﬁl@% hg{ua)r g@ﬁﬁ?ﬁ -Sg%iaus(:ﬂ% et al.
[Hamsaik)e D St8Rjjasn¥ 38), Ditei. BFAXdMEifitionTeee pt8ebdife fid hbiatistical
il S i . £, B Pl 6105% 0851 8Abo1, 1990,
24 wh

0 o9, WA SRSt b R o ot
pIeeioRs a8thigiss. 75) (143.71;1785.91) (9.96 ; 75.19)

(5.00; 12.00) 75ng (originator) CV% (Coefficient of

22% 22% 21 % Variation) RATIO* 1.06 1.08 0.99 (90%

ANOVA C.1.) (0.97 ; 1.15) (0.99; 1.17) (0.91 ; 1.07)

DI FFERENCE 0. 50
PHARMACOKINETIC PARAMETERS FOR ODV (metabolite; Table 8)

AUC(D.oo) AUC(o.t) Cmax Tmax
(ng x hour/ml) {ng x hour/ml) (ng/ml) (hours)
{n=37) (n=37) (n=38) {(n=38)

VENLAFAXINE
75mg
(present

invention)

2626.94 + 927.52
(722,99 ; 4554.44)

2521.34 + 890.38
(695.76 ; 4255.25)

0249 £31.43
(30.79 ; 153.00)

11.74 £4.05
(5.00; 24.00)
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XL 75nmg (originator) CV% (Coefficient of 16% 17% 25 %
Variation) RATIO* 1.08 1.09 1.02 (90% ANOVA (1.01;

WO 208/09618602- 1. 17) (0.93; 1.13) C.|.) DI FFEREGIILI063(901056
ESTI MATE** (-6.00; 12.00) (range) (1.50 ; 2.50) (90%

co R it e vl coBvaed oo b bl . wiich
do8s fiot TR RS RRERSAVE ﬁéshﬁﬁ)tig% gf t&zﬂgﬂ ?%&ﬁéc@ adB0ul tnethods.

the ratios between test ef erence paraneters.

Paranetric estinmators and Paranetric Confidence

Intervals, b d op t i near del . w th ] ogari 1 C

{ o R B s Siond Preitibod SqbR8lmdERg Fanufh o PRI
for'ﬁhlﬁatﬂfxﬁa&eaﬁdﬁik dithd Prcgdit invieftibi efierednaniseitidne fenkefodnutition

its, corresponding 10 range. 90% non-paranetric
acesfing de epresenbinyantion: dhs ¢adersen.dbe i wiasicloasepipfiles for the

' . / 0 . .
folgh i el R B vl Pt T Bl Prepeg o pighly il
met hod of Hauscbke et al., which does not require the

restrictive assunption of equal period effect as

previ ous nethods. Figures 4 and 5 show the bl ood
concentration values for the venlafaxine 5
formul ati on according to the present invention after
admnistration, for the fornulation according to the
present invention. As can be seen, the in vivo rel ease
profiles for the fornulation according to the present
invention and for the reference are highly simlar.

22 C ains

22.



1. An extended rel ease coated tablet fornulation for
venl af axi ne, conprising: (a) a core conprising a
pharmaceutically effective anmount of venl afaxine or a
pharmaceutically acceptable salt thereof, said core
being in a formof a tablet and said core further
conprising: (i) at least 40%of a filler, weight per
wei ght of the entire formulation; (ii) at |east 5% of

Claimswat er sol ubl e cel | ul osic polyner selected from

1.

hygh ggtxrmemyéasemast@a/ i fl)HAu snfo @A@fm{wﬂoﬁrmlp%-opyl

cel l'ul ose hydr ox ose ul ose,
car boxyfRiegie ce@pmsang@g%mmugmly p@?ct“’w(glm of yenlpfppene or a

entire fopg Héﬁnﬁ&éu%ily Qécbﬁtib]@galt ltlfé?é%F s dedf b&AdW b form of a tablet
cel | ul ose, er weight of the entire

for mul at i 8A¢ Sa“?‘t?fe thes sEPiingor  sai d core, said
coating CQiTEﬂbeﬁstﬂEéof(al ﬁlleﬂw‘é@ﬁﬁfer FELMRE Bie et WIn@Skion;

pol ymer s J ect ed _{ ?]B et hyI ceI I uI ose
( HPMVO) 189 6&@? @ é‘sfsl %WP OARFE Bigrfed fr
celdl ul ose,hydrbﬁtphmbd xﬁallu}l%b:llols&: (fmmrj),om&&ﬁejﬂmﬁyl @eﬁhlb@l ose;
e ect
1 om et hy PoiEhElv @it s SR g CeySSspr g per
coat ed taMe@xtd&hecndnmelfoﬂnulawm&r ein said filler is
present reltuﬁ& 1& }] E)f eﬁ‘[ lgelil Al 4\%&:1%&@915 2 Coa?en 11*{) f%%]lmé;%tion;

wei ght of e en
of cl ai @ zcowtinerfcelsmd sczrﬁ,dalﬂmdtzeg caupmiping:s es

j f
ot m 1 * ey aReitic ot sofmd RERIMED B EAE'
a range ofmefhylpmilulgse (BPMO)hrydretygtepylseitulese fgﬁltoxrﬂﬂhyt Wélulose
entire foﬁﬁ@dlyﬁ&éllgl%sc %bol?ﬁetﬁﬁ%@lﬁx%s& ghjet of claim 4,

wherei n sajd In sald core I1's present in a range
of from éll)t%wafg%somblp Geitulosis pokymprgelected from athyl pellylese and
formul ati @RI&K: iR Loat ed tabl et of any of clainms 4-5,
wherein said HPMC in said core conprises a high

mol ecul ar wei ght formof HPMC. 7. The coated tablet of

c I athemoéted whef &icRirs & whekirHaidMle£i6 Pleddnt Wah SRburt Of R4S to 65%,
as a. \Vvi osH%/ of at least 0.1 Pascal second.

e preeight pE Pty Bpmghon aim1, wherein said ethyl
cellulose is present in a range of from2 to 12%
re fornul ati

wej wei ght the e E’i
co SHKeeBE splgFordloim .t S AbErRPLRe gt e g7 Dt
in arange of fromO.1 to 3%
The coated tablet of claim 1, wherein said HPMC in said core is present in a range of from

5 to 20%, weight per weight of the entire formulation.

The coated tablet of claim 4, wherein said HPMC in said core is present in a range of from

8 to 16%, weight per weight of the entire formulation.

The coated tablet of any of claims 4-5, wherein said HPMC in said core comprises a high
molecular weight form of HPMC.

The coated tablet of claim 6, wherein said high molecular weight form of HPMC has a

viscosity of at least 0.1 Pascal second.
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10.
1.
12.
13.
14.
' 2
16. -

17.
18.

19.

wei ght per weight of the entire fornulation. 10. The

coated tablet of claim9, wherein said HPMC i s present

in arange of from0.3 to 1 % weight per weight of

the entire formulation. 11. The coated tablet of any

of clains 8-10, wherein said HPMC conprises a | ow

nmol ecul ar weight formof HPMC. 12. The coated tabl et

of claim 11, wherein said | ow nol ecul ar form of HPMC

i s Thhemntgd tablel ofethim | rwhetvét saileitiy] e4MOsdiapresentin 8 cangs ofjfrant 2 to

l e Lﬂggb cXsierl The tablet of claim
?ﬁ% erefﬁﬁ3§F§ HPNénﬁgggggyﬁégOS|ty of less than

O 005 Pascal second. 14. The coated tablet of any of

cl @hd'&atkd @a%let ek f\wh%f‘é'n{jsaﬁﬁlimf: H’srﬂré’s@;{t O e 'o‘%?r%m@ 1 to 3%,
flow  regul atlng qent 15. The coated tablet of claim
a2

14“*WH%F%WWQ§£f ﬁ%@ﬁ@ﬁﬂ%ﬁtlng agent conprises
coIIO|daI silicon dioxide. 16. The coated tabl et of

15, d I I di
m fiW\g@ﬁgf%k%§3‘%he@?noﬁﬁ%%§&€£ﬁxﬁ%$a %IE%% qﬁfg‘f’@ﬁt-" tgd %,

‘Saw&gﬁtq:reewelélﬁ.ofﬂibeutﬁ@ﬁhﬁdadoam et of any of clains

1-16, wherein said core further conprises a
| ubricant.. 18. The coated tablet of claim1l17,
wh&hedonted ablit dfiaby ofctaihs & D0yhiSRSaidRIPIMES tautprisds @ ddvaielecular
19“m%§E%§%%§§ﬁhéablet of claim18, wherein said
magnes i'um Steardte is present in an amount of up to
2% wei ght per weight of the core. 24 20. The coated
t a}ﬁleeéo @Il taﬁie%i{aa%? i1 %@feﬁ' SQid?(%!l ?xofew? 'f&ﬁ'ﬁ?pﬁz{&? l?a?efc%gzed
from t he group consistin eara € sa steari
acingthat said EPMEdus @lWﬁ@ﬁIéanWSS tham®.P hPascal sasendconpri t ol
(gl ycerol behenate), or a conbination thereof. 21. The
coated tablet of any of clains 1-20, wherein said
coabq tAlfetial Flamel2, wherpin s HPMC hos ayissasityzafiess than 0.9¢5Pascal
coalgsh t abl et of claim 21, wherein said plasticizer
conprises at | east one of dibutyl sebacate,
pol yet hyl ene gl ycol, polypropyl ene glycol, dibutyl

‘phtrhedoaic tabRi Sitaly bf cﬁi&@ﬁhﬁ%eremtsﬁlﬁebﬂaﬂrthﬁﬂ dompti®s a flow

tri citrate, acetylated nonogl yceri de, acetyl
trfqﬁ%@hg¥ﬁWrate triacetin, dinmethyl phthal ate,
benzyl benzoate, butyl and/or glycol esters of fatty
| ol ei c, acid, castor oi

esdc?fitlre& Iah%ﬁ%ﬁg:m? ?@ |“S]?8r§{ﬂ1l(§f§ld g[ﬂwa’ %%PBP% %ﬁent&;)mgnses colioidal

cositiconaidxida. t her eof .

The coated tablet of claim 15, wherein said colloidal silicon dioxide is present in an

amount of up to 1% weight per weight of said core.
The coated tablet of any of claims 1-16, wherein said core further comprises a lubricant..
The coated tablet of claim 17, wherein said lubricant comprises magnesium stearate.

The coated tablet of ¢laim 18, wherein said magnesium stearate is present in an amount of

up to 2%, weight per weight of the core.
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

23. The coated tablet of claim?22, wherein said

pl asticizer is present in an anount of up to 5% 24.
The coated tablet of claim23, wherein said

pl asticizer is present in a range of fromO0.01% to 3%
of the total fornulation, percent weight per weight.

25. The coated tablet of any of clains 21-24, wherein
salbe poatedt tallbizefr claionp?.i wexeidisbidtlyricag b acladtel 128, thilgeoup

co @Jn@xgtﬂga& | s?e%ra@f sal@J @iegﬁczgﬁ \{\A]@ ls6dilkn %@:laqfl é %hg %mr}oé‘itol

further conprises qyethy ene

cofghwerot bebenate), of a%qnwlfrﬁfﬁn thogeedr ei n t he f or mJI ation

provi des a therapeutic blood plasnma concentration of
ven| af axi ne over a tmentg four hour period, said blood
pl Absreated Bhlett arvaticlimn-2Q, afiprsinasr feting (irthey camprasgxa

| eydiicRér. not nore than 150ng/ . 28. The coated tabl et
of any of clains 1-27, wherein the venl af axi ne

conpri ses venl af axi ne hydrochl oride. 29. The coated

t afbhedoated tableedf Blailn 21 &)«hbﬂé@ shill @laktiA0odhpHsed bient dhieioddibutyl

00
P S e iens BERL BeivBrogyisseabith fibeed phdisy byt Bighatace,
Ti n‘eth@l‘mtmte; JribAtybciage a%tyraa:ad abmglyvoeide ek agsaiblityl 2ita@0triacktin,
25-.4 =/ 12,76-95 >80 . 30, . Th ted
¢ abr B R e olod? bufland Y yctpey F GORLAS
corefinédstingal ofls, lede dchiesaaipeeit. icoralollycamplioncd Yool edsomitolof a

veahﬂ; «Q4r @ pharmaceutically acceptable salt
t hereo IPS I') mcrocrystalline cellulose; (iii) HPMC

(hydroxypropylnethyl cellulose) in a high nol ecul ar

WeirB Hoakb @fabils #0im 43, \@ael%mx;h pfa&lckzull Ieﬁl%senﬁﬁqn GRdurof up to 5%.
tabl et coating on said core, sald coating comprising:

(i) ethyl cellulose; and (ii) HPMC in a | ow nol ecul ar
WeTBd oatb@aBlkt of claim 23, wherein said plasticizer is present in a range of from 0.01%

to 3% of the total formulation, percent weight per weight.

The coated tablet of any of claims 21-24, wherein said plasticizer comprises dibutyl

sebacate.

The coated tablet of claim 25, wherein said plasticizer further comprises PEG

(polyethylene glycol).
The coated tablet of claim 1, wherein the formulation provides a therapeutic blood plasma
concentration of venlafaxine over a twenty four hour period, said blood plasma

concentration of ventafaxine having a peak level of not more than 150ng/ml.

The coated tablet of any of claims 1-27, wherein the venlafaxine comprises venlafaxine
hydrochloride. ‘

The coated tablet of claim 1, having the following dissclution profile in USP Apparatus 1
(basket) at 100 rpm in phosphate buffer at pH 6.8 according to a table: '
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30.

31.

32.

33.

31. Use of a therapeutic dosage of a coated tablet
formul ati on according to claim1 for the nmanufacture
of a nedi canent for providing a therapeutic bl ood

pl asma concentration of venlafaxine or a
pharmaceutically acceptable salt thereof in a subject
over a twenty four hour period, said blood plasma
concent r at i gnTigfe (haurs) pA exdgado Yenlafapirarelemedlit i cal |y
accept abl e dal'tp therepf hHavi agy a peak evel of not
nore than 150 win’u. 32~ Thc25ﬁ§ of—ctarmr81, wherein

sai d venl af gxi+ j ochl ori de.
33. Use of 4.t gerapeuEi c dos%%s of a coated tablet
formul ation jacc@rdingl to any7®@®5 clains 1-30 for the
manuf act ur e lof & nedijcament #gy treating a|subject by
adm ni st er i ng—to—the—stubject—i+r—need—of—t+ eat nent
thereof. 26 34. The use according to claim 33, wherein
sailbe waiad whlet eflylagt | foompmidizg i on provi des a therapeutic
bl ood p :1on of venl af axi ne or a
pharchZ?F%éﬁz?%g’gg%gﬁﬂfble salt thereof over a
twenty fody hbetapqybeally gifecs v andyhion oegléferdreeer a pharmaceutically
concent r abiQpaRk si@id-@faxi ne  or a pharnmaceutical ly
acceptabl e _salt thereof having a peak |evel of not
nor e t han (Wgpicropiystaffine cgBulosphe "yse according to clains

33 or 34, (ﬂ&ﬁlﬁ?ﬂd{hﬁﬁ&x@pﬁbgﬁ é&ﬂ&bﬂlﬁos@ﬁﬁﬁ'ﬂgﬁ%lecular weight form; and
e.

i 36. The extended rel ease

venl af axi ne E}ﬁdr chI_orl
coat ed t aSiVeEf SelASEEPDN of venl afaxine of claim 1,

conpr i sibng:tablet 8atitg bridald@breC Qi oBFRbIplMG: (i) a

t her apeutiisargl Y l‘ﬁflf ectiive amount of venl afaxine or a
phar maceut¥ EaY ulsE @t apl e salt thereof; (ii)

m cr ocr ys (i) HEME ircelotvuhodglai weight famount in a range of
from45%to 65% weight per weight of the entire
formulation; (iii) a water soluble cellulosic polyner

s eUeif @ thefapewtichipshgo sfiapoatpd/labletfedriwdtion hdcolding eo {IARNIGDr the

h I |1yl d t hyl || ul )
e PR Bl 0350 MU G e Fsegiapel
bevantpfagine Sempharmacauticalrrgespaiblefsaloirerdibit o sV avei iventp &mr
rfafi, stclﬁ%llc%ﬁ Jakifta éogFJEHLtﬁnhlo?Oénlam%e Hﬁ%mﬁ c@@c@ﬁy

I 0 £ o et %y

W,
insoF%% e cellul osic polyner sel ected

C edcentablecsaly fhgreothaving p perk levekaf aptendye thay Lfinedelnt in a
range of from5%to 10% wei ght per weight of the
entire fornul ati on; and (b% a coating surrounding said

coFls usg g céaigé&,tw}ﬁ:g:ixb@iﬁmeplg axige comprises venlafaxine hydrochloride.

- Use of a therapeutic dosage of a coated tablet formulation according to any of claims 1-30
for the manufacture of a medicament for treating a subject by administering to the subject

in need of treatment there_of.
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(i) a water insoluble cellulosic polyner selected from
ethyl cellulose and cellulose acetate, said pol yner
bei ng present in a range of from2%to 12% weight per
wei ght of the entire fornulation; and (ii) a water

sol ubl e cel lul osic polymer sel ected from hydroxypr opyl
nmet hyl cel | ul ose (HPMC), hydroxypropyl cellul ose,

34. hy dheovey etchdingdetlpigl Bs whereinpdidhgdated ¢dbleti foogation provides a
CapRAAME bIRYA pis&ia cU}l&ﬁt?artlog’Zf veIﬂﬁxﬁé B%%&a%@h?a@@gcceptable
coat ed tabl et” fornul ation venl ar axi ne of
cofprtheraigver a tegntsafopdyorr R?@P& sith blrzrgd mlma\fcemﬂe@tfaasm ?fefenlafaxme
s Abh SHRFCERENTIa8dePlble (1) thdFbdT G YYSiealk oldl 8 £ bkt 1299 50

gg range of from45 to 65% weight per weight of
Bhtire formul at i on; (ii) HPMC (hydroxypropyl
met hyl cel I ul ose), in a range of from8 to 16% wei ght
ht oft |refrrrua and 27 (iii )

35. Gt by g g?"f’ﬁ‘rn&%c s 3301 S yhergy S0 BT C%%SS fppeine
pehydnashiphile.of the entire fornmulation; and (b) a

- coating for coating said core, said coati ng
conprising: (i) ethyl cellulose, in a range of from2

36. t oTﬂQ@@enw rghatse peted wleg frmaftiontdff @endufinessf Eloin katyprizing:
and (ii nge of fromO0.3 to 1% weight
per vveig tcé{gcgnepnt% ‘e formul ation. 38. The
formul at i dﬁa berapsuti¢atty 8ffectiverarasitof serilafaximr e a pharihventically
conpri ses , &g%gggﬁgthééolfl con di oxide. 39. The

fornmul ati o m 38, wherein said coll oidal
silicon d|(@b@@@cﬁygalbwe§léﬁ@seulmara¢mcama A rangoef figm 4586 e %

wei ght - Pty e e tGmutton; The 1 OF mul ati on of
any of clajms wherein said core further

conpri ses @ f WBE %’Bﬁ{e cellukosic pplyaner iaqisr FomdndreryPearsi m

40, where |nﬂhtl§zﬂieﬂh1$s'é rPMEeN) by B dpSISIIRS rl'@ﬁr'oiéf&hyl cellulose,
st ear at e. The fornul ati on of claim41l, wherein

sai d nmag n@%ﬁ wheelplas, sarboxymethyl gellilgse said palvrenBeiRg Pravent ipa

¥ 0] 20A|) WEIr@:IgE fop@d’m B it i, Qﬁlgﬁtﬁﬁr wage a)f 1?113 gntff%rmulatlon and
ornmul atign,o cl.a erensal

Lol ot g MR RIS I reb e i ted Somiar] GldBenad

st eari c actltlost adetaic teind lptemnstuaaﬁg@e of fs6/ 5% t€ 10%8 Reight per

conpritol &%&%ﬁ?emu ﬁgrg}%rgt ezg JOr a conbi nati on

t her eof . any of clains 37-43,
wher ei n(b3 aicdating swrdiuditgreid corngpid ®etgaompiising:

(i) a water insoluble cellulosic polymer selected from ethyl cellulose and
cellulose acetate, said polymer being present in a range of from 2% to 12%
weight per weight of the entire formulation; and

(ii) a water soluble cellulosic polymer selected from hydroxypropyl
methylcellulose (HPMC), hydroxypropyl cellulose, hydroxyethyl cellulose,
methyl cellulose, carboxymethyl cellulose.

37. The extended release coated tablet formulation of venlafaxine of claim 1, comprising;
{(a) a core containing the venlafaxine, said core comprising;
(i) microcrystalline cellulose, in a range of from 45 to 65%, weight per weight
of the entire formulation;
(ii)) HPMC (hydroxypropyl methylcellulose), in a range of from 8 to 16%,

weight per weight of the entire formulation; and
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38.

39.

40.

41,

42.

43.

44.

45.

46,

47.

regul ati ng agent. 45. The fornul ati on of cl ai m 44,
wherein said fl ow regul ati ng agent conprises at | east
one of colloidal silicon dioxide and al um num
silicate. 46. The fornul ation of claimd44, wherein
said flow regul ating agent conprises colloida

silicon dioxide in an anobunt of up to 1% wei ght per
wei ght of (dihethylsekloseon aedanae pidrem AP 10%heeigls panvaght ofthe
of any of GhRkdBuidlondbha Wherein said coating further
conprises a plasticizer, 28 48. The fornul ation of

cl ai m 4f) aprting fos ceating saif eese. pd BHNEORPRIRES at | east

one of di loiytashyl cambﬁ&awm@qﬂeﬁlm& 6, Highe Mr w%rg@lt of

pol ypr opyl ene di but yl phthalate di et hyl
phthalatemﬁqméﬁ%§W£EWbF%{e tributyl citrate,

acetyl ate cdu)rmmgj 1))1@1@2&1g€| of fr@6 €8 Yd 19%,Felpit yer weight iR,

triacetin, t tq% pht hal at e, benzyl benzoate, butyl
and/ or glﬁﬁgF(gg? J%of fatty acids, refined ninera
oils, oleic acid, castor oil, corn 0|I canphor

gl ¥}9 e{{)&lml 1'8? o)ﬁsc%lm heloerln & gi & %tltl{]efa Eon’? rI]'].S(‘i: callol ISllléO% "dioxide.
The T Or mu Ion o el alm 4 ereln P a§i i'zer

is present in an anDunt of up to 5% 50 The

f o"fﬁ@"tjoﬁﬁdlé?ign Qf claﬁJn%E '(;q&fé? Q/mgcrogéiﬁaﬁﬂhoglnﬁéxfd% t res%gt in Ifiﬂs amount

present 1 n a range %10

f opfrplted Yoarsighier weight ofigdiderre.per wei ght. 51. The

formul ation of any of clains 46-50, wherein said

pl asticizer conprises dibutyl sebacate. 52. The

f oFpAfomilasian of any phslans 37-3%vdesinpaid sprg fptharsqomprises g lubricant.
further conprises PEG (polyethylene glycol). 53. The
formul ati on of any of clains 37-52, wherein said

c oAt fgRulatign etplagm éBr“é‘lef%fr iUl At semprisgyypagnesiny stearge.
formul ati on of any of clains 37-53, wherein said HPMC

in |d core rises a high nolecular weight form

of TRERET S8 of AR YT %aﬁﬁﬂ%ﬁles&i‘i%ﬁ"ﬁat%lﬁ BicHfE! g Angpount of
whey ©i26%, s/aight pelRMiglicof Gatde.coat i ng conprises a | ow

nmol ecul ar wei ght formof HPMC. 56. The formul ati on of

any of clainms 37-55, having the follow ng dissolution
pr Ol fomdlaﬁoﬁmlailﬂﬂpmmfmsaiﬂ l(ﬂbﬂ:sﬂt (iﬁs)sleét‘éd 1630 the proup Bonmsting

phgfss%fﬁk salg st%nE: 2l t;RH 8si 8 ﬁr di arll'%e nd compn}gol ?glycerol

verage @%
behenate), or a comb1nat1on thereof,

- The formulation of any of claims 37-43, wherein said core further comprises a flow

regulating agent.

The formulation of claim 44, wherein said flow regulating agent comprises at least one of

colloidal silicon dioxide and aluminum silicate.

The formulation of claim 44, wherein said flow regulating agent comprises colloidal

silicon dioxide in an amount of up to 1%, weight per weight of the total formulation.

The formulation of any of claims 37-46, wherein said coating further comprises a

plasticizer.
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48.

49,

50.

51.

52.

53.

54.

55.

56.

2 <30 4 25-45 8 55-75 12 75-95 24 >80 57. A
process for manufacturing a coated tabl et containing
venl af axi ne, the process conprising: preparing a
granul ati on of venl af axi ne, HPMC, m crocrystalline
cellul ose and ethyl cellul ose, wherein an anount of
said HPMC is greater than 8% wei ght per weight of the
tabl et, an ampbunt of said mcrocrystalline cellul ose

i sTlgﬁrfemvéﬂfﬂOtl RéHaimAG oy hoedintrid phasticivs cghirrisef at iehe onedfidiutyl

angkhaRte 3Ky ical g1§éH1 gndeﬂol}%}opflgﬂel glll)chp ﬁlb{ll:?l phala Rt &Ethﬁh an

5% wei ght pef weli t; conpressing sa
gr Bhkal ﬂgﬁ( fristhyl fitreges d%bl@é Cltraﬁwce%la&eii Agnagiycgridepicely! twmtﬂ cijrate,

M #hasbiiB, dhetBA llbﬁﬂihlﬁte et b&l%awb&ﬁ%n@&dglﬁ%&s%f@a%%&b

t he coat ed t% ? 58. The process for manufacturing
a Ehaddnneralinlsoleicisidarasiongl GO Pl caRPHE YceTg] adgprifol of a

t heombiab&EBSesfONPr i Si Ng: preparing a granul ati on of
venl af axi ne, HPMC, microcrystalline cellul ose and

ethyl cellul ose; adding a lubricant to said granul ate;

c oTiigr fegsilanign sfxilamgi8 awteredn datipldstidiger BQH@Snt in ANGhoGRE NG 5%.
said cores with a m xture of ethyl cellul ose and HPMC
to obtain the coated tablets. 59. The process for

maflef fartulation gf daitalB) eterairosatdgilasiiciger iseundsart axd rasgeaff fro i to

5730, L1 %a??q%ﬁlau&oﬁr‘#&:nﬁv&&tH%]\%I gﬁg venl af axi ne, HPMC,

m crocrystalline cé ose cellulose to form
a mxture; adding a lubricant to sald m xt ure;

COPRY B3R 4t8n §f9dn9 oLty ﬁ@—Sé, WnQrefm Qi ?)iastic"f‘i%{jcomprises dibutyl

sebacate.

The formulation of claim 51, wherein said plasticizer further comprises PEG (polyethylene

glycol).

The formulation of any of claims 37-52, wherein said coating and said core form a coated
tablet.

The formulation of any of claims 37-53, wherein said HPMC in said core comprises a high
molecnlar weight form of HPMC.

The formulation of any of claims 37-54, wherein said HPMC in said coating comprises a

low molecular weight form of HPMC.

The formulation of any of claims 37-55, having the following dissolution profile in USP
Apparatus 1 (basket) at 100 rpm in phosphate buffer at pI 6.8 according to a table:
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coating said cores with a m xture of ethyl cellul ose
and HPMC to formthe tablets. 30

Time (hours)] Average % Venlafaxine
2 <30
4 2545
8 55-75
12 75-95
24 >80
57. A process for manufacturing a coated tablet containing venlafaxine, the process

comprising:
preparing a granulation of venlafaxine, HPMC, microcrystalline cellulose and
ethyl cellulose, wherein an amount of said HPMC is greater than 8% weight per
weight of the tablet, an amount of said microcrystalline cellulose is greater than
40% weight per weight of the tablet, and an amount of said ethyl cellulose is
greater than 5% weight per weight of the tablet;
compressing said granulation into cores; and
coating said cores with a mixture of aqueous ethyl cellulose and HPMC to obtain

the coated tablets.

58. The process for manufacturing a coated tablet containing venlafaxine of claim 57, the
process compyrising:
preparing a granulation of venlafaxine, HPMC, microcrystalline cellulose and
ethyl cellulose;
adding a lubricant to said granulate;
compressing said granulation into cores;

and

coating said cores with a mixture of ethyl cellulose and HPMC to obtain the coated
tablets.

59. The process for manufacturing a tablet containing venlafaxine of claim 57, the process
comprising;
mixing venlafaxine, HPMC, microcrystalline cellulose and ethyl cellulose to form
a mixture;
adding a lubricant to said mixture;
" compressing said mixture into cores;

and

coating said cores with a mixture of ethyl cellulose and HPMC to form the tablets.
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