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RELEASE VENLAFAXI mmm\mm MULATI ON FI ELD OF THE
wd WYENEI§N The pre nis of a for%‘"os“
for the extended r eagsgggf venl af axi ne. 5 BA
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OF THE | NVENTI ON Ext en rel ease formul ati ons for
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patient to ingest the fornulation |less .frequently,

' lE@L‘\increased patient conpliance with

' > 10 They may also result in fewer

Si dFhepileséit nveRtioPRIES fonAulhfion S shddxdédiRd relé@le i ivehlafixine.
drug 1n the bl oodstream of the patient nay both be
decreased, leading to a nore even drug level in the

BARIRPROOND GF PAEIRVENTIGN®: Such fornul ations may

mrgrr‘mgvr—l?rm eau concentration of the

dr uBxtend¢deldabeofotmulstions fibir bia administyqion of dngstaedpreterred for a

rel ease formuyl ati ons @rﬁgek wl in the art.

1
nurpber (oL feasons. FRrexpmplg. hey chele th naigntte ingssidhe ?Qrgmlation less
freqiﬁhﬂy,ﬁgmgg?ggqg@ B rBisell f:ég‘fht m&w‘lhﬁnce%iﬂ{ m@%&ﬁg Hfimen.

usua er a ormng matrix or
Theéyonay hlao result in Gawer lside effients] asyidaks andweought of Bedevel of the drug

in GEp A0SR0t e ufosh By bolhe Srerpabrd. g foviumiiosyen drug
levélah keBlBod BV &Ta peviDl BF &R, kR fGinhistichs nBiyhidEpeRide aQbnger

éatl ent conpliance. 20 Venl af axi ne,
platpay conagntration ofhe dwg)in the bloadt hoxyphenyl ) et hyl ]

cyc ex .. .S an inpoyrtant dr in the .

oY MRS Btent sthes it BRI HRiopt dOrtladdtB gopdinaydn the art
Cuséntlyj epstaimed @ad cHaRbIEERIdIORe Attg (dBRva isYstdfdi ddnfiflistered by the

salts thereof are disclosed in U S. Patent No.

oralroytpsaregisualiybased pa eitkerangel ifoxmaing snatie or poated fasmalations, or the
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formohiion $sexticiabfor effedtiverdrig devettp sbsch Mib@mgs kide @ffésts ahd hence
350 ng/day, in divided doses two or three times a day.
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- for patigps Somglignees ound that in therapeutic dosing with

et I8, YOOI ol Sk A oSl . i
an iniperaot dvg in demeurophamireoidgicah htsenal adsl forsthe ateatarent of
e S 5 bR S et e 5. B
No/ER53)986, 2fich 14heteby itddpitatedds Hefeenc a€ & Ty set forth herein.
Venlafaxine hydrochloride may be administered to adults in compréssed tablet form in
doses ranging from 75 to 350 mg/day, in divided doses two or three times a day. It has
been found that in 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 plasma 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. uvuui
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30 |l evel s are approached after about twelve hours

follow ng adm nistration, thus requiring additional

dosi with the drug. Wth the plural daily dosin
wq@§1/%h§6 the most common side effect is naus%‘%\‘,'“92"03’0‘"056

experienced by about forty five percent of patients

Vortrt PHERENEP 74 s Sl BBe 4, bl G grempyed

solutidhit6 fte probléf ot ORGH finiBtedildn.tORA1a0AIA, BThd isdledird teaches

No. 6,274,171, issued on August 14, 2001, describes
an qxtandgd release Exrmulasion:af sphergids hich Seaturs-ap outer &lmegoating over

o 95 B s IRBh b Aee
HoWwever, spheroitls i 'ﬁr%d‘rd': bdistlgremﬂgm \Aﬁ_fﬁtﬁént sekid ldoszigd form to %rodléce,
cont ai ni ng venl.af axi ne,. an | ar ced in ar
and lsoseapiee G e@@rienﬂarm ptep gﬁﬁ@pg plpeba fica hard gefatn capsule.
cO dilﬂet?ﬁfé d l§s°sscfo§{l§ bfid § More efrictbnt SARPEshEE fBrhfto dnanufacture,
uce and als ur al

pro , o require the additional proce
butas taught byoES Pytept Noe6,274,171 1the progettidr of talslpts fbran extended

o bl P iApa bt o e RSBl e X bln
liné¥®0-67, ?&Aex%ﬁ%le),tﬂbﬁl B RAHEbf SHysiRhl fndlabBikyP aidloodpid dissolution.

ext ended el ease fornul ati'on of venl af axi ne does not
pr oVhuse USRatent Moy, 6,274,138 i¢ackes(thate fosmulation forieniafaxine of

enchnsufabis sfespidin Gty Seeibe el for BkeRdReeRtss -pat n
No. Efterdedl réibase taRlet RormulitionSark XinBwhah e arf. OMany of these

venl af axi ne of encapsul ated spheroids is the only
formulatipay usesombinations of palymersduch asHEM(E (hydroxypremsded

ek S TR, e PR S A e
usesof efthe PRI alome, @ @ cpimbifayibn bBHPMO yhd ethyLiteligsea Hbwever, the

et hyl cellul ose. For exanple, US Patent No.. 4,657, 757
userof adHles, ariof a specialgelease gnairoflingrcoating, are rat tapght or suggested.

CoNBi ' 0 QQM | 35, :

usg‘tj gﬁ gén?ﬁor é’rﬁﬁ)’g?l %Eq{aﬁs pec?s;tﬁwr%'l eascte1 con rg;’f?ﬂ‘g&m of

verlsfakine gmeHérates Sharp peaihs indhe blogd bsvels(lwhidh dfahetdesised, and that in
6,274,171 clearly teaches_that an extended r Ieglge
‘f?dﬁ SRS | n

ordeforfypit sidefircts ndsharmapeake Meed kvglsean Sfep .
forlylfatiBh RORALFUE HwcWBE TS PHEIS. E2A, 1A %eadBE o B katt

side eftects and sharp pea
forimhation ferextended peleast of demlafamineds potffeasibleat i on i s

{ ﬁg S;fea?% F&V\ﬁ,\%rl,wkj %ea% ése %t [-IEBMCG isszé'erlaﬁf'y ltlseea%rl] Combination
with a filler. However, it does not teach the combination of a water soluble cellulosic
polymer, such as HPMC, with a water insoluble cellulosic polymer, such as ethyl
cellulose. It also does not teach the use of a special release controlling coating.

- US Patent 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



10

15

20

25

30

formul ati on for extended rel ease of venl afaxine is not
feasible. US Patent No. 4, 601,894 teaches that HPMC i s
wQroed/egeedsl y used in conbination with a fillerperarieesoeiose
However, it does not teach the combinati on of a water
soluble cellulosic 25 polynmer, such as HPMC, wth a

micsadrestallins odilubdse fordAautipls iof 1689thiiB0%, aud typacall§tondy about 20% or
cellulose. It also does not teach the use of a special

les s ameightsrrcnb of tha dptaldermulgtion. Jtaksa dees noydeach thesusenfa

J}ﬁ[to :ﬁﬁﬁ{: ation of HPMC and HEC
spe%ﬁ%:?%%{%t yPﬁlgg [u %se) may be used in a sustained
r el Y8 FatehoNoub,350,47 telachies tleamindrindtioatof aavdted insolubls batwater-

pergatlp R ToRing ehlvBir e o vt soubBiplimes pofh Rgtasiiicer, for
formitil PAddlEydd &a&&@sﬁa&g NYbREVeR The tahghl oResdRE ﬁnﬁﬁaiaieel%g.'s%se

the use 'of a specia rel ease confrolling coating.
corgy; oe it leago do spaonirob e releaieebameteristinsiof thet foomulationwo or

re cellul osi | ynmer s t ecifical t eache

FufRiofs g0t SensB it eotafed reRRE ot " Bpihe SAaNETor use
with €hd tah@t @oatiNes 8s viriouk deleiteidud uéH a ing\fBt ¥xanspie

,anount%ﬁof figl§l ers, such as 2%%04/ O%(?f 8§ )
might-be pxpested to ox3uB56 i crocrystal line cel lul ose for

exanpl e, of less than 30% and typically only about

20% or less as a weight percent of the total
SUMMARNYaOFATHE INVENTUOdbes not teach the use of a

speci al release controlling coating. US Patent No.

6, 3By brekeround Ak does ot teach on saesst adablat fpsmalationder the)| e

'°’“Med%£§sﬁ?£?e‘ﬁ§f ble filmformng polyner and a

wat er so e polynmer, with a plasticizer, for
f or Thepresent] alveptich owirenss this deficigncysfithey backgidumdtant igyht

cores are | iate-rel.ease. cores, qr at | t. do no
proy %%’}CXE?P@%%@% oramplatin: oy itrafion pﬁ*éerﬁgfsame?n A tablet
forfnOr Mul ation. Furthernore, it does not teach that a

controll ed rel ease core would be suitable for use

wi t Fhe foemulatigh preferablyfgatums avare, ovs widtleareoutericoating is

laygtlc e wrpocond s fobRalR e iRyt i The.
bacieg &3#8 @oﬁ?ﬁs&c’%ﬁlaf&‘iné, pREGaB1Y vAHADERSL, nd 8R/afir soluble

formul ation Tor the extended réel ease of venl af axi ne.

celluipsicpolymersandimeone\peeferably witke a svator dnsohible aallulesiepelymer. The
e karound art . vi di.ng an. extended.rel eas
corp Beol i Bl B malbrial TRY PG Rt Rblsr Eitices s TR of

wateffdl68le cellulosic polymer and a water insoluble cellulosic polymer.

According to a first embodiment of the present invention, the filler is preferably
present in an amount of at least about 40% weight per weight of the total formulation.
Unless otherwise noted, all percentages are given as percent weight per weight. By "total
formulation”, it is meant the core and coating together; if no coating is used, then the.
term refers to the core alone. 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 fonﬁulation.

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. Optionally and

preferably, the water soluble cellulosic polymer in the core is present in an amount of
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form The fornulation preferably features a core, over
which an outer coating is |ayered. The term "core" |s
inafter defined as an uncoated tablet. 20 The c
WOBE‘{?E% ®s venl afaxi ne, preferably with a fil & mﬁ?ﬂ?"’gms‘s

wat er soluble cellulosic polyner and nore preferably

fron4fcd & tt(\)/\@}o%i ?{)1%5 Q}e@'t ﬁe rré#'! {to%?lféfﬁgﬁlg?&n CMotr&preferably,

I'S COa

the \|01it|ei|F sz:llhﬁné yelnmlmw pdgmeacmmpﬁses ﬂmﬁc (fly(:)llekylao})?dhlhethylcellulose)
cell ul osic po r an a water insoluble cellul os
Optigaalnand msar@m%lf QW%’&'&F‘MPC § Weight form of this

poly%e?s ﬁ&:“lu%qu&%dl&nwe %ﬁ? ftiid fnBint asfo hYyin é% viscosity of

rese an anount -0 east a out 40% wei ght per
at leaﬁlaghnt 100 cphantifor alfon‘m DfrﬂPM(D hmvmg emhaleonlart weight efat least

n enta e en, as ent
sbogid OB O3 b a6 Bt S it pE Rl o of
HPM@HEI\@HEB&PKN)OMWEG@IB%MJ:fUSA)Coat' ng is used then
the. termrefers to the core alone. Mre preferably,

th a‘hemsoemmﬁmgbs propagtional yosmalechise wemt oy Flaie length, and

bl the fill
to opEPRIPe Aiohte tircaiy Book ulh iy RRie (fibrupusyl te
temperatufCha Hesh kdaaﬁecp\ehéra Rfioh 6akB$ ?1& thrﬂmbfﬁalQleﬁlgnattbna)f
range of from about 45%to about 65% wei

ﬂlesmr@wtsonayt optionallybe defermingd by miscesier waluas|igr 2‘2r?élu9ﬂt8er

s AP £ Sl Ik E Rl 1 SSFA SBETS8L 72 o
2368172 (Aaepicard S6¢Tetydbi Destin@ind M@erdils, a?lﬂladﬂpbi‘aylr'ﬂh& ethiode
wat er squbIe cellul osic polynmer in the core

qu!vesstbmlsq Uhbellinda fbess Whichesaans anilos smell test sample, one type for

o SEEORLPARHARORE I b2 U Yt w2

+0 u?(s‘e andbthe lengt ofbtirae ecjulired mdelmeoh gmn vohnpe betmeh—lﬁidéx x(narks_

hydr ox: ypropyl pethyl ce|l yl os | onal
throgeh p &ubent ;spemﬁwqpéﬁw.sszegs B 'arsye%g}%gm

pol ymer. By "hi gh rml ecul ar weight", it
cony él{érgetgntﬁtgb?sorm of HPMC having a viscosity of 5 at

| e eSdlutidns of HFMC @psnotatrittyrNewtbniam The Mstr«tsskatng)fahear

relaeﬂ@%#%ﬁfw?%émg&aa% S Bicasity hebivipints paropfisi wish
mcx@%sm | eds M IRAF FiscosULkhses WRtPIEREsdd Whear. Witen the

scosnty of HPMC 1S proportional to nol ecul ar
visaseitybf a solutidreds hess éagt J00cB e viscosityris independentof shear and the

sohgecrea e Inﬁféﬁ‘i ﬁIFW\E/O occurs with |nerea3| ng

Most preferably, the water soluble cellulosic polymer in the core is present in an

amount of from about 8% to about 16 %, weight per weight-of the to_tai formulation.
Alternatively or additionally, the water soluble cellulosic polymer may comprise
one or more of HPMC (hydroxypropyl methylcellulose), 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 is present 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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10 tenperature has been reached where gel ation takes
pl ace. Commerci al designation of these products nay

woRbi/efs Y be determined by viscosity val ues lt(,ofllL%O/ﬁSIOOIOSG
aqueous solutions at 20C, using a visconeter

according to A S. T.M- Standards 1347-72 and D
5 ' ' fo@é Maﬁ%o%E&rﬂr@b%b t 5%
wa%ﬁﬁ%alglgephl a"o.hfé IyRRE if ¥ coff is out 5%

hi's net o ves the use of
to aumdlmdweighupeswclghﬂoflﬂmrtemfwmldnmu a smal | test

t for. 15| it hi gh
v RlyGnalvety it it Gt e S FERRNE FoR Sy P plv Sy
conﬁﬁﬁe ohe Qr Aor@Bfcdilif st 86Hgdtd ad ethiyEellufste] THE water @lolutde

gi ven vol unme between index marks. through a tube of
cellgbm rialwner; apeh asgtyl sethdosefonesample mayrpptionaliy be dry blended,

or HERRRVE ey B Gt SAAHAES Sl ahoRfilk WA A Smanl b} LRAHpIR!

sheAcedidingss bfemeedaémlsdmants 80 tlreqiredenoiilﬁbmth)nl, theusatet dojuble
not . linear and the viscosity behaviour is
celiglasiccrobymmer mdhe,peating isieresat Phap peunt of ppdaabqut 8% WRight per

weilshSGAhE Eéfal fhindd I\%rtelf)r @ﬁﬁ?ﬁ%\g%@ﬁ%ﬂ&%&ﬁﬂ&ﬁ@polymer

I ' SCosl a sol ut1on
comprmes)HPMC i(bydroxigpepyd mdth;déelhﬂxm) Optonahly and mhare praferably,

HP{RY eotmpigen o g ndlpen oy SR P AR St BREIeE o oyt Motecular
wei%@%ﬁh of FIPMIC, # R [AERY 7 poRimdr préfe@BRIRavle 4 Pisaddfy of 1dss than

wei ght per weight of the total fornulation.
abqut iecpmbnd eio;e prefexahly dése hnl apout fepssand/or & polybicehaving a

mo%ﬁgd&lrJ | ofﬁ?ﬁ gt/)qsg/ %%8@%{%@5 g e%é)?rﬂ {TD 1t1ng efx;l 'mﬁ/cof such a

lowPﬁbldéhB? forf & BPMIY B IMERGLeY ESTM wﬁoftjoaunw ESA§ INI¥re preferably,
pe), hydroxyethyl cellulose, polyethylene oxide,

the wmtd:q,slolub&,@cal asdepolymet ipthe omtmg ls; pregesitdn an amount of from about

0B R 5 R b3 ey ety o

abote0 8% toetdutl 019, weihtipep feiphp of mmbtal forinhationr e i s
present in an anpunt of at |east about 5% weight per

wei Breferably; the W%@fdpsqiklhlmlhﬂpﬂﬁ polysies iythercaating i preSP%m an

R SRSl 5B B TREAP g

the Reatér mﬂﬂ(ﬁﬂe @eNwlbsic palyater wmphs&sl ethyl ebllulbses |M0$Iqirqfembly, the
in the core is preisent in an amgunt of from about. 5%

walef nggglll}le u.l;asx cRalymer igdhe ceatings presentdn py,ampunt of from about
2% {18 B'Pl!l %} Eé%lgﬂt%f%@{otﬁqmnﬂl%@d | Xtso bf¥fse pRE&AbLy,
0 e (': by

i ns ol ymer mamy conprise one of nore
ethylf cetlaldsafimthe wwatingispresent intdphgeef frahabeout 2oabaat K%, weight

per welgf'nt oq” tge entire formulation.

According to still another embodiment of the present invention, there is 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 is
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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5 cellulosic polynmer, such as ethyl cellul ose for
exanpl e, may optionally be dry bl ended, or

alternatively nay be wet granulated with a sol vent
WO20WPIB6 ot hanol for exanple. According to prRETELR@N3/001056
enbodi nents of the present invention, the water

sol .e cel lul.osi.c pol r. | he coating i.S present

Al SpEcife. A5 gt in oo bogdiebtid 38 end el taught
in USPatt@Nb. ¢, 27471 12 bicWsentBIl P diFfeRéR T Yabldidle at er

sol ubl e cellulosic polynmer® 10 conprises HPMC

( hyEhedrgsenbinyention prefesabily ooroprdges aapkativelxhigh amolntof the filler

. [ I I j ght f

n S 8 Yoo B e P 5 e S

for bbthithe care ahd ﬂ[&c&ﬁfin%pﬂﬁidbﬁ&fe desREE biavailabaity aad extended release
y of |less than about 10 cps, and nore

SCOsSi ] } .
pro}éie&f ébea%argﬂu}a@eg acepxding o the presepinvenfiome This embination is

. | . . . ‘
prefi 6L dseR (ol PLBIA dBtact O il HE hok fh e acl ROk feusible
for psd foc ah axteﬁdndmtdasd—ﬂa:nﬁulatglen bfevétﬁafakine E&E%rl é)gﬁipw USrPatent

I SA), ., re preferably t he, wat er, ,sol ubl e
No P41 P'Z?“‘B’g/‘?q%b? tepches pway Gam sighiacogbination in thepblet dosage
formgyount of fromabout 0.1 %to about 3 % weight per

wei ght of the total fornulation, and nost preferably
f r ofyecoadiogto Pet3fother embodimbnfof the prasentinventionghered$ provided a

oo A e A e
CO

dMhinidke %iﬂg o WG : A
t ot gjlgtaf or nul g%fe’c?ﬁmlk\%i%%re ‘gr@gl%faé?ﬂel%i’%g%a%#g?vhﬂﬂ%emmmso

preferably comprises jat leastsabout#% ofa filerpFliestabletalsy features a coating on

the £y §hEB teetb BBl Bkt Rihirs of fptiiniptuide fetflbic gptymer and
a walepsiliblefcefiul6stc poBimter, whertin tAY Giblet I clfract®iz8l bs R&in

a
wei ght of the total formulation. A so nost preferab%y,
prolonggd release profile of yenlafaxisoit ving i s present in a range

of . 0 ut 129%. weight. 25.per, wei ght .qf
 hAGRR 8 bodind: datidthort of inc TR 4B invERidH: Inel lehlovided a

coardhigletfofhulation, duiprisi@n(a) atatded dods) colpeising! ) PitR¥ipdadcally
a _tablet which features a core .contw venl af axi ne

effegtive ampoyntpf ve e3P figally, accepialle aplt dereod @)
mictorgl R lnfioded Al ABMC 5 FABRLIMLLERK ORGSR B dhigh©
moleailgnweightfoemeand (iveethyiakealoseindi(b) StaBlet chming@indhe ¢61d, the
as having a rel ease profile of venlafaxine such that _
confife comprttagl (Dl celbipses pnd 61} PN i arlow melecular weight form.
br ourgedingo ol Yyoffer cpitoBlchSl 8 e e EYEAESH, ARG B provided
a pracdss éorammfhctorng s pbatediablet cotamingvenlafdxine, thaprobedsi t y

f.the tablet d  f t i d h a sinil
conpEiiniE BRURE R EGIAOB Y JenlataRiaes B M, microcrysialling 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 HPMC to obtain the
coated tablets.

Optionally, the process may comprise: preparing a granulation of venlafaxihe, :
HPMC, microcrystalline cellulose and ethyl cellulose; adding a lubricant to the granulate;

6



10

15

20

25

30

5 WO 2004/ 096186 PCT/1L2003/ 001056 Additionally,

spheroi ds, as taught in the background art and
wOeDRAoGlsky as taught in US Patent No. 6,274, pédaro$001056

essentially different fromtablets. The present

invention preferably conprises a relatively high

‘ coaipbessing e gridulitidd i@to corss; lahé ceating theldvrerwith ianmixiura obéthyl

ter soluble and water insaluble cellulosic polyners
ceBulogg angHPMCHe abirin atefdalefat i ng provi des t he

desi 3 i Ll nﬁ,@gn : Md.e

of té]lggf) ge}&nﬁ}igt*gﬁfdg%%%?y% o the pé gélg%t%ﬁ}nﬁ%ti on.
mithocsystailile cedlulose and ethyl edliataab ko/fomnednixture paddiig @tubricant to the

dosage form ich the background art .teaches.is no

[
mixbire; ompressigg the mtuFe it CORese pRA.CPAfBE theoresolith P Auirhie of

ecnéﬁ ERElbR Al TRMOSS Folr thetieR! € US Patent  No.
, 274,171, which clearly teaches away from such a

conbYendafaxine isprefiemblynadeinitiersdgevenidaxioe hydrodderdelialhough

ort Rl 1§/ eHon SRR HERMe o 2 BRIy oh RS pRPergbty any
pladithdeutiéAlyisiiable Bdif nday Brtused OShdtepiRtRacaticlly aceesable salts
t hereof, conpri si ngléadm nistering a tablet containing

theigpd are disrlosed for gxample in UnS.fatent Nopd 5331 86,avgh is hereby

. [ ut i)
RO ke RUARE S B30y s 35 R " S fouad ki are
typhm*frgtlnabeﬂﬁﬂ lljzlg teabaut Ielso mgﬁﬁ«tguraﬁixdﬂe lmw/pénledagl. .All dosages
. nsol ubl e cel lulosic polypmer an a waier solublg

given ¥o,fhis applicatipn, pmyess fhor ish searitiods e Galcpigted according to the

wgiiiﬁ'lr(ﬁcvte it 1aSe Dohthingd therdih O G pleS Eltﬁﬁg)?e 83hL tges of

venlataxine 1n vivo. According to ano r
veabdfaxineieydrodhl oridecarp tygieaily from ebdvit 84.8nigterabouis1G9:. Img senlafaxine

S 8 S RSB g Sl
vénlatiiihe BiseV P@f?faﬁl;y' {18 aMout B \ENTTREGAE hfdRbMoRds; Bpichlds @

salt thereof; (i1] mcrocrystalline cellulose; (iii)
perrRuCweighy perovsightdpy thewotal formalation,ds i) a iange ofifighn about 5 % to

_ abggg &g&{, grﬁpxléﬁ)lr%g%bgjg E’hr%ﬂggﬁg Q)Ig \égnggtta?%lg h%&lli?!gﬁocﬁ)@(% is ﬁnadrange of

fr&REBOULSION to abouk 30190 Weight per idht. A6kt prdferabiiyVhe dnfoumt of
| ow nol ecul ar wei ght form According to still another

veslasaxinedaydrodhdonidesis gbowt 2 5% rweight psn weightr e i s provi ded
25 rocess far. ufact urin oat g I
cont R Wﬁeﬁ‘iﬁg&ﬁ%ﬁﬁ? ) "p%S@éﬁaﬁmec gr%lﬁﬁg iﬁ#’g}?alse form and/or

any phaahacegticall raa&ﬁt@ﬂé edlt.of venl af axi ne, HPMC |,
mcrocrystal[ine cellul ose and ethyl cel]ulgose,
wherBhefablet formulation pf thepresentinventiogmat eptianaty bgysed for any.

o bP B ol Pl B el oo of B BB olclt) Socoptable

salts is recommended 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,
depressive illness with or without melancholy, depression accompanied by anxiety,
depression related to aging, episodes of depression ina 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 tablet formulation of the present invention was quite effective
with venlafaxine, given that the background art teaches away from the use of tablets, and
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40% wei ght per weight of the tablet, and an anount of

the ethyl cellulose is greater than 30 about 5% wei ght
woBRGd409Bisght of the tablet; conpressing the grapylati

into cores; and coating the cores with a mxtuﬂgtz@?moms‘;

aqueous ethyl cellulose and HPMC to obtain the
inst&AAEAHed A GhiroidsRiré 28ade sdIIRLGRR. SpherolBUndSEblets

_preparing as%gr z%ul ation Ac??esvigﬁ a? Xl ne, @EFF:’I\/C , ots ate
quiteridiffepentyas tamht in¢halickgtownd agtnd et hyl cel | ul ose; addi ng

a lubricant to the granulate; 6 WD 2004/ 096186

PCT/ 1 L2003 /001056 conpressing the granulation into

BRIFFISESCRIFITORPOFTHE DRAWIRGSM th a m xture of et hyl
celTul ose an to obtain the coated tablets. Al so

optlhsrinavengion isthergin descsibeddyy wayrpf ¢xomplednlynyyith reference to the
xine., HP ...mcrocrystalline cellul ose and
acco\éﬁ%ﬂ@i%eqrf‘wn&'é"h‘%ée?br ma mxture; adding a lubricant
t 0 RIGS. 18-10 stow #@;vies dixs6lation frofilé dfivehMfRindfromaiffeent

~and coating the cores with a m xture of ethyl
exeplary fosgwlalings aqoprding to the presentdnyestipai s.  Venl af axi ne

i's e LN '

y G2 A A UEs A BAER ot from a able
fornpil atiorpiherdifferlftom thei predeneinvenition; and opti onal |y and

nore preferably any . pharmaceutically suitable_ salt,

may 153 shews angirapre dissolptian profile of venlafexing according taa 1o

' f; e in U S Patent No.

pret%&%é@%%@%aﬁ@ﬁé?@@%grecyﬁﬁﬁ;@gr porated by reference

as HIGSt 4d5Ishowen vivoreleadegproefiles ofSuerlafiakine dio thefeormalatjos

are typically fromabout 75 ng to about 150 ng of
a“%mgé?ﬁ%m&‘es el gay. . Al dosages given in this

appl i cation, unless otherw se specified, are

cal cul ated according to the weight of venlafaxine

SRE § : REIFE dENTSsui t abl e dosage

f r Ol hstent Byeitg 1 Bhadpreidedagletortiatan S Hinstcition of
veﬂ%fﬁﬁx%ﬂﬂaﬁﬁa&ﬁﬁcﬂﬁ%cc%ﬂ@ sAlPhd £EBRAJIS tOo the dosage

range gi ven above for venl af axi ne base. Preferably,
t h&hgformnlaticn preferabiy featurehy dorecones which amowiencaating is
layep‘,’e({cent wei ght per weight for the total fornulation,
I'S’'in a range of fromabout 5 %to about 40 % More

pr afercak dontdinkeveali@aihe 6f a Pﬁﬁhﬁf:aitica Bedpabld aild, frférably
..in_a range of 20 from about 10 % to about 30 % wei ght
withyafillgse pedhe waigs selublecelulosicpolymer, more prefesably with a water

insol{ e SRR ol O orE & rBfeRiR ot with g Rptlnk dBial. The
coatingeprefirbly 6ntaing & misiege bh®aefsslublecBMiAosic Pblymer and a water

insoluble cellulosic polymer.

According to a first embodiment of the present invention, the filler is preferably
present in an amount of at least about 40% weight per weight of the total formulation.
More preferably, the filler comprises microcrystalline cellulose. Most preferably, the.
filler solely comprises microcrystalline cellulose. Also most preferably, hlicrocrystalline
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 prefé-rably,
the water soluble cellulosic polymer comprises HPMC (hydroxypropyl methylcellulose).
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any pharmaceutically acceptable salt. The tabl et
formul ati on of the present invention may optionally be

W 20d4/0st18ANY- 25 type of treatnment for which peraraoesoeross
"venl af axi ne and/ or one of its pharmaceutically

acceptable salts is recomended and/or is suitable.
Optiesalhing inére préferaply, HPM@ eomprides ialHigh! ﬂmlecmﬂc wignt fored of this

limted to, all fornms of depression, either in
polyEist esrewiously dgfineds dvipkernreferably, dhe wa@émle'@,@.ceuulosw polymer in
I B
e RS Drotbh i ah alobifuf scdHWE 39 o atRP 20 3 Rl por weight of
thegotabfbdemulation e M@t pnefuﬂablm the iater Sehibhaeuﬂalossmméymai ihyhe core is
an 30 episode with vital synptons, major depressio
PSR QWA GroBp AR P RORTH Toneiebl Potiaeight pidhe tota
faIA@BRA €ssi ve epi sodes, panic disorder, generalized
anxli ety. disorder- short or | ong-term treat ment, and
anxi altgrnatimellywd nadaytlbwnﬂb' the wat¢rrsoltbde ogliviaric polymer may comprise

{rlr%léra[g&go l& .ﬁb Mmﬁ‘ﬁﬁo aéﬁ%%d;ﬁgélzlﬁl eé L r{uybﬁ%tpﬁlo cellu{ose (more
t ,
st gt o o

&ngmsmmﬂmsaltsgh@mf t eaches t hat spher0| ds are

Zr o Pifrpv e e Shost B Rls” BB psIR R in an
amBhitfof REfeast! dBo LAY %@iﬂﬁeﬁ%‘i PhiNeEShe t&iﬁleforrﬁtﬂ&fibn OMdré preferably,
herei n descri bed, by of exan‘pl e only

atetcinsqlublg c@ﬂ@loma @elorm@aﬁemwgsqq ﬁgléulomm M@ﬁ»‘trpreferably, the
GufRrphI0 SRR, by R Y RSP ER Eiom s 5%

tmﬂmtﬂ@ﬁgﬁeigﬁthﬁr%@&ﬁﬁthetmﬂﬁbrmwlauEmG 2 shows an in
' di ssol uti prof of venI from t abl et

th ¢ eimmve o Agbionalby §”*?th0'|9§? ﬁfépﬂe wlosie polymer may
%@%‘?gﬂf &Ry idiof BelRIWACARel Thd‘dihfibefiufae! U | on

venl af axi ne accofr |ng oa preferred
embodicoendingto preferrpd embodimentserf theopresent dnven@sn, the Fater soluble

o R kB SR Bt S e i o
T B0l o VR 50 VAt 1o
compiises SIFMC (bydwkypropyl methylcellulose). Optionally and more preferably,
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 %, arid 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 ﬁp to about 2% weight per weight of the core, although
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venl af axi ne or a pharmaceutically acceptable salt as a
tablet. The fornulation preferably features a core,

W032061/09m60h an outer coating is 20 |layered. T %Tﬁﬁgﬁsloomsa
cont ai ns venl af axi ne or a pharmaceutically accepta

salt, preferably wth a filler, and a water soluble

oplﬂmialljn hoshenpalignef fronlibeuly.25®/taabyuti% Rveightlef t’m%ht may be
ubl e cellulgsic polyner. The core is preferab

ins
used,, a‘gé%rnmw ar edslitipnadlynthe dybrigant may OPBMIth} selected from the

I
srop Ebiidileior SRAtAL S aliH i, ot 8. altClalid, tloy cstor oil
hydrogepated. pahnccmll; some tytpe of foaIths polgathghhn?gmcgld;fsoﬂhm stearyl
nt n iller is prefera sent
furfgy 8, Pl (Ehycon belishete) sise: SRobbaTEbgRRO BeReng, o
Of Obﬁoﬁéllyaﬂndfrﬁéf@-ﬂr@tfef& , thd\&r flﬁ'&fefr%ﬁli}gh){es 41 r%%{la&hg

rses nlcrocrystal |ne ceI ul ose st pre er
agqnhe efdrablyetheﬂmlvaegulaunp agenesompnsezsmouetdal silioen d10x1de most

prefipin} i B emhos it Btk %, it e Wl bk fotal Fogpamiation.
abopktcotaitfite offee pref&2dA é’iﬁb(ﬂﬂﬁwﬂﬁ "of thé’l?lbﬁ&‘ﬁ uﬁifenﬁ&? the coating
total fornulation. Preferabl er sol ub

preferpbly fusther comipyisesra plasticizer.c Maze pmfmabb'eme plastmer includes at

teaftTROF ofbutsch AR, plvetiens SRS BiifmrtRiat eGiset, buos
phmahteuaxeﬂiytpmmte maﬂmmean ittty ﬁé&?&%@ﬁdﬁoglycende,
acqtrer; %cel | ul ose) . 8 WD 2004/ 096186 PCT/ 1 L2003

) %ﬁqeoﬁmt}n énaethﬁkl&ﬂm!@pebmwbem usihandins glycol

°s‘€‘?§f,.ﬁ‘g‘ H}ékﬁ gﬁh%glﬁ%ljsg{) era(iily, fﬁ?lé\//vgﬁg %gfphgfe

glycerbl aﬂdmrhxtql@tym%mbmatloh eeréctl dMobre p@éﬁﬁﬁw thdﬂpl&ﬁucmer
ampunt._of from about. 5%.to about 20 %

COTRAISEH, tilbeﬁy SF‘PP&% pamticylaplyfior.pombrinatignar yse @n@w gﬁﬁ;peﬂulnee

il LR 5 ATy 5 g o
lmmml gﬁxmqpkr mMacg:bgoléng!’N‘l G.Imq«l‘bmh UﬁAD,l'pahiﬂulatyl/ fokl)' Iuse or
ternatjy itio t he, wat er sol upl e
s iﬁ%@nﬁ &@é’la%‘ﬁhzeb}s RFBICat iy an gmgunt of up
to JbBlt(QS%X‘Wchﬁﬂy hms[‘%ﬁeef s a @bﬁ ﬁ%}:ﬂjﬁw BI03RY o about 3% of the

| ul ose nnre I Scosity

totalf?xly)uilatiqupmmt\gq:ghtqmngMe I and ﬁar boxynet hyl 10
Cel AL oémg to nchu other nqgodJurITl]et? % ft the })re%énet invention, there is provided

a tablet which features a core containing venlafaxine (base or a pharmaceutically
acceptable salt thereof) 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 tablet is characterized 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 salf) 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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Preferably, the water insoluble cellulosic polyner in

the core is present in an anount of at |east about 5%
woRb@dssiegr Wei ght of the total fornulation. M¥®mi2003/001056

preferably, the water insoluble cellulosic polyner

conprises ethyl cellulose. Mst preferably, the water
watérsinkoltble afi€ b @ SobRO¢eRiBIsid polyfer. C PfeferablyPthe &b1ét ik N

an anpunt of from about 5% 15 to about 10 0/ wei_ght
charactepized;pt haying the preyiansly despribest relnase profily ‘ﬁ%\‘{eﬂﬁéﬁm%r

addi I

ray TfScnl bt S0 prEB N BBl Al o Hicable
dmsbh;tionqmbﬂiluJ e nomnmltmg@cah@lmieﬁxeh helisselution iprafile & asffollows.

oSl e B 10
-h I
P g o

ormul ati on e water soluble
ceI | ul osi c pol yner conpri ses HPMC (hydr oxypropyl

0 and nore preferably,
bﬁ%h‘p‘? eélg’i‘)irﬂl? %ﬁ r@k{#’éﬁ wei ght formof this
pol YIer [3SmBi(RtrUSTY def 'A[k%?a e BV RIFLEhCTAYd [T

wat er sqluble cell u] osiclpol vner in the coating is
present |i2n an anount of f<30m about 0.1%to about 3 %

and nost |JI eferabiy Y fromtabopt—0-3%to—abotut—25—% = O}
wei ght wei ght of the ?gu formul ati on.

Pr ef er ak Igy The water 1 nqafsipy € celrurosic pol ymer
the coatling is present i an_anmount of up to abou
15% wei gH2 per wei ght of [tI8&9%3 otal fornul ati on. Moie

pr ef er at f InC \vnvat F=Ya | ror\| |||n| e r\al | ||| r\c~| & r\cl MR

conpr i segaet hyl cellul 0s8>%bst preferably, the water
i nsol uble certurosic porymer In the coating i s present
in an anount of from about 30 2% to about 12 % wei ght
per Ae¢ayding ¢d an exemplaryl, néwiimiting embodifkentofithe grasent invention,

e

fof RlafufaCRk&WiR e follb m%?é&i’édt? @orell étb‘ﬁ Ice@dbe, verdlafaxine
| ubri cant nore preferably conprises magnesi um

hydrechieride, migrootystabhise cpleloss, HIMC, eollgidal silicon idioxide, and
t of t 0 .about . 2% t . of
mgsin feariR: S REp oty e BRI, 8yt Rl gand dibuty!

sebfdatnal |y a concentration of from about 0.25%to
about 5% wei ght per wei ght used. Alternatively

mmﬁmtmy of the@qr@smthxda:nﬁulmls skissplyad in § sujeable organic
5 né?%ﬁec;;‘é?aam 13 8 1p e g iBp e fterine

hydréchloﬁdeﬁHPw aﬁdﬁ ﬂu&@bﬂ?sfalllhe celliBsé sieah@i mbted! dhe dissolved
ol yet hyl ene gl ycol, sodium stearyl

ethyl cellulose is then added to the mixture to form a granulate. The granulate is dried,

for example with a fiuid bed dryer. The dried :granulate is then milled, and then

optionally blended to form a blend.

n

Next, colloidal silicon dioxide and magnesium stearate are sieved. The sieved -
materials are preferably mixed with the previously prepared blend. The mixture is then .
compressed to 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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5 fumarate, conpritol (glycerol behenate), waxes, or a
combi nation thereof. Optionally and nore preferably,
wé%m further conprises a flow regulating _agent.
Pref g’?gﬁf the flow regul ati ng agent conpri Sgg%llL2003/001056
coIIO|daI S|Iicon di oxi de, nost preferably in an

Fot ety it baksiare ot soosp ithiheriaspe sottfon.

enbodi nents of the present i nvention, the coating 10
E:gggégrgbl y further conprises a pl asti cizer. More
the plasticizer includes at I east one of
di byior ¢y ﬁﬁg@fs X5
pol ypr opy| (f:(g&o D ité%/l%l’iao"?rt %rgqog‘i outdf"& fRypntion of being

limiting,a | wdess btheawisql noted,t rthe eterinf i 'tvehldfaxiet'r 8dférs to venlafaxine

ce ted nonogl yceride , acetyl tributyl citrate,
h ?‘F’C%’ ﬁF di met hyl pht hal ate, benzyl benzoate, butyl

and/ or glycol esters of fatty acids, refined mnera
oils, oIeic aC|d castor oil, corn oil, canphor, 15
bltol or a conbi nation thereof. Mire

s 222‘?’5?%?' ’yak}%ﬁl 3 pEThay 3 implasmnisoon obieadthod ead formulation
ac&irlivl t6 e ptbRaLinveddnt I&h@ﬁﬁr&tﬂo‘fﬁd &Q@al%ﬂﬁ{?l&' %i\%n herein use

al so_conpri ses pol yet hyl ene gl yco
veplafaxine hy (g rwd(yip digrein ast OEnMigAine"fenthe pupd)se of brevity

- el é’?a‘iﬂy il ot i i B Cobafions ecs st ingpiro to

15

20

deﬂemm%&hé fbmb@pfofﬁ%as dbiceiBed tn Sldater &G BEBRL Y 1N 2

range of from about 0.01%to about 3% of the total

f or °§¥Yr dissolyigneafithe venlafiaxinedablofs ivels ltestnddlymsmgme frovitro

basket A TSRY, 1 AR SRR e, CotsRing e oEVeTene

hydmnmme (@lcuted Rlfe e tHORGBhOST enREAGABSAL) gla\éed ina
‘cept abl e salt thereof) and at |east about 40%

88RO it S%alée phosphatedutlgr, atpHD.& Theibagket was
t&t@éfat t f hnsol ubl |
o o “2%#?'% Sichiy fef® kel £ 24, £ 1PURA AN A Eo bl was
placed inthe hatket.i zed as providing a rel ease profile of
venlaf axi n such that a therapeutically effective
bl ohﬁ 3 %ﬁ%{-“’é‘éﬁ“é@ﬁitqr%g}véﬁ%ﬂ'a&@@nl af axi ne i s provided
over a twenty-four period, with peak blood plasma
| evel s of venl afaxine of no nore than about 150

Tabhly/ 2riDiffepent formulations of yeilafaxdid (@S mgopbasepnt of the

e ant Avert-oA—there—is pE ovided nmet hod f aor

Tablet contpnt, ng| 4 subj ect by adBini st ering vkl af axine to fthe

subj ect IR d I(%ereor Qhﬂﬂpl Ty %yth st S TR

tabl et conlal ni ng venl afaXine (base oy

Core:

phar maceluti cal |y accedt able salt) 1nfa core,] In which

e U1 a
Venlafaxing HCI, | 848% (423 ol [#4.8%at uf 1862 8485 ng |#19hd

t-ho coF-e a! SO—-C al' |l eastl abhaout 4004 Of

core, vvhwi ch prefierably jfeatures| a m xture of Ja

Microcrystalline 21415 [564 244.15 53.7 20715 |534

cellulose PH 101

Ethyl cellulose 100 | 20 53 25 55 |20 5.15
CPS

HPMC 2208 30 |79 |60 132 |37 95
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As shown in Figure 1A with regard to formulation "A", a suitable controlled

release formulation was obtained, with a suitable dissolution profile. Similar results were

obtain_ed 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™ XL 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
Table 3

total concentration of venlafaxine hydrochloride in the formulation.

Time (h)

Formulation A

Formulation B

Formulation C

2

21

7

10

4

42

27

32

8

74

56

65
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15

conpressed to formthe tablets. 25 For the coating,
PEG and HPMC are dissolved in water to forma
' The solution is then added to the
Wé%é‘*&@ﬁ@‘?‘én of ethyl cellulose with dibutyl seB5TAL2003/001056
and stirred for about 45 mnutes to formthe coating

) - 4.1 \ A2 0041 aValiNe¥al (Yo RaYaYato N ilNaYaki WaY mifad T
S UT ULT OTR 41.1. VO ZO0UHTU o0 T I/l IT'CZU J§§UUJ—U\JW Tt
previ ousl?/ prepared co are then cpdted with the

24coat i ng jsmouti on. EXAMPigH For the pyggposes of the

exanplesl bel ow _and without any intention of beinf 5

[imting, unless otherw se noted, the term

"ve I Nem refens to, venl af axi dr | oride.

o otneitr g £ ot oy LB aJebips e aloR phich eatures an
unicodtedbéore fortildtival a6 it tb Tabledf (uhbeatdilablet fatffklation).

formulation 10 according to the present invention. It

shoul d be noted that all exanples given herein use
af axi ne hydrochloride, referred to herein as
Iﬁéggglafaxine" for the purpose of brevity and w thout
daplet cuneonit i on of bei ng {lunBddted@blebforiudltiohor mul pt i ons
were tested in vitro t determne the release
profile, as described i|Mgtbater det aill%bel ow.
@Oi'{ffi y, drssotutTomofftte—ventafaxre—tabtets] was
tested by using the injvitro 15 baskdqt nethod [USP),
Vienlalfdxéde HEL(75taploet , d@aigd ning /5 ng 235 venl af axi ne
hydrochl ori de (cal cul atled rel ative to |the wei ghf of
af axi ne base), was |placed in a vgssel conthining
900 m of a suitable phHosphate buffer,| at pH 6.B. The
basket was rotated at |100 rpm Sanpl ds were taken at
MicrberyStalling celldlodéd PRbUr|4afiser the tallsg1 was pl aced
in. the basket. 20 The |fornmul ati ons tgsted are. piven
ilBl Tabl e 2. Table 2: Diffferent fornul dtions of

W}lg of —Hgge)—Tabtet——cor tﬁuiABC np/tab
/lta o1g/ t ab% Cor e: |Venl af axi ne HC ’

PNM6220884. 8518. 684. 82k. 9 M crocrystl{ag.pl ne

Colloidal Silicon Dioxide 2.0 0.48
Magnesium Stearate 40 ' 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



214. 1556. 4244. 1553. 7207. 1553. 4 cel | ul ose PH 101 Et hyl
cel | ul ose 100 205.3255. 5205. 15 CPS HPMC
Wa9309:196013. 237. 9.5 12 WO 2004/ 096186 PCT/ | L
31 001056 Col | oi dal Silicon2. 00.532. 00. 442. 00. 5%99“2"“3’““"’56
Di oxi de Magnesi umi. 01. 04. 00. 884. 01. 0 St earate Tot al
M'ﬂbbﬁéﬁﬁég@gﬁ f3rnPised veRatR thelRakdhldeRi! tetdirdd 13 erein as

cel | ul osel8 255. 5256. 4 aqueous “solution (as dried

“¥enilafiaxine'Dion the,purpessand dredty3md withoab aty infentipRbeing limiting. It

9 52.90..764. 00..881..90.5 Magroqgol . . .
SO o8 B0 SE HiscyosyS0 Seil dabap Pl EPptained 15 mg of venlafaine base,
Tole 26l foh wiaad8stad BPvikrotd ddiefmine Wi dibdolution profile. The in vitro

0f 380100455100388100 formul ati on As shown in Figure 1A

digselytipr profide was defermingd pofor Example kahavanacsording toghe ermulation

g‘!‘,ﬁ mul ati on was obtained, with a suitable
sgl ssm?qlgﬁ' profile. Simlar results were 5 obtained
for forrmulations "B" and "C',

a&glel? For each of

Tablet content Formulation of the present invention
mg/tab %

| Core: |
Venlafaxine HCI 84.85 223
Microcrystalline 204.15 53.7
cellulose PH 101 _
Ethyl cellulose 100 20 5.26
CPS
HPMC 2208 40 10.5
Colloidal Silicon 20 0.52
Dioxide
Magnesium Stearate 4.0 1.04
Total weight uncoated | 355 93
tablet
Ethyl cellulose 18 - 473

: aqueoué solution
(as dried weight)
Dibutyl sebacate 4.0 1.05
HPMC 2910/5 1.9 0.5
Macrogol 400 (PEG) 06 0.15
Total weight of coating | 24.5 66

15

as shown in Figures 1B




Figures IA-1C, the in vitro dissolution profile is
shown in conparison with the reference fornulati on,
XL 75 ng capsul es of Weth (USA). Tabl e
W(E%@%g{lgg conparative dissolution in terms of PﬂT€L20°3/001036
concentration of venlafaxine hydrochloride obtained

gver—eas—the-percentage of the 10
f %foncentra:ﬁgo% of venl af ax|i hydrochl pride in
formulagiohor mul ati on. Table 3 Tine (|h) Formul ati op
AEornmul ation AFaormylation C 2210710 4422732 B745665 13
WO 2004/ 096186 PCT/ | L2003/ 001056 12947886

241001001 B t h | )
£ or e PRyt O R i o i HeiF e e 16 foftaced in
. Tablee AdédileaketmAna g?%ﬁh&ghés@lu'ﬁ%ﬁ'p?oﬁle(w&%ﬁﬁéﬂ, aaRdr&it from

formnul ati on 5 Ta Tabl et cont ent uncoat ed tabl et
those phigined by W@&@%WEIGSVenI af axi ne HCL(75 g of
5 84.8523.5 base) Mcrocrystalline cellulose PH
244,.1558.1 101 Ethyl cellul ose 100 CPS6014.2 HPMC
Tabl2®3256. 0 Col |l oidal Silicon Di oxide2.00.48

Time (h) Formulation of the
present invention
2 21
40
8 70
12 87
24 97
10 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™ XL 75 mg capsules of Wyeth ("reference formulation"). The
1S  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 AUCg.«) and AUC ).

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
20 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



10

15

20

25

30

Magnesi um St earate4.01. 0 Total weight uncoated
tabl et 420 The in vitro basket results for Figure 2
svsisat € that the dissolution profile of t
uncoat edg%t ablet formulation is clearly too raB’?&"P"”’""“’“

provide a suitable controlled, release formulation,

A e LR san AL pfid DG IoRER) il itracion

dﬂ@nninbthmmmcauewaiﬂngn%@mﬂmepsmdmen thme?ﬂ%ovas 1 5 nglml

efera v S ut 20% r.el .eas 2 ho
Pho atus Db BoraBal b cabliHiRg: (i dy reihe set 8°zer0 for
pli‘diﬂiabéléinetﬂ!ﬁilldtsth@lsﬁéﬁl BofaBiitalibi® f OF MUl ation of the
present invention provides the desired dissolution

pr of Al aengemiration-timerqut v was euetrucied for pacleyelumsber for each period.

HE BB D PP it bbRhE R wer divcty
olﬁs&hﬂ?d| fedh @it ARERIaEd B dréa tider iRV (AUCEWhY edinpitédfor each

ven| af axine. It. should be noted 14 WO 2004/ 096186
V@WF‘LZOOS/ 001056 that this exanple gl ven herein uses

I [ .
oo B O 5 Y O U R g et

nmdyl wateenivlest[gacn‘d dhmdtlg lahdnaften gogatitlmht@adsﬂ)rbﬁumot(ﬁﬂluphcauve
mygab he t est ed gol i d dosage form contained 75 ng of

mpended by ftginians gt jah {Stsintinns Ve Wotapschke D¢ Ag Update
oh %@ﬁhﬁ&f@aﬁ&ﬂ%&% ?fe Bl a1eRcePdtRdibd. an Ih @hh.nP d.rfﬂa@ols Ther. and

di ssol uti on determ ned as
Takiook, 188%,0 tZ&GSch 105}1110&, ffor l]ixmanaoohmeah awlsonsx iltmblr&uﬁs of the

s g a6 GRCHes SUmh e, prtdnedels whegagl adequate. Thus,
ﬂMp@és%ﬁfema@dsl dfrmé %d o afe gséd:e&le i?eamfltﬂé ifdividthal ratios.

cel |l ul ose 100 20
The median values and dlfferences between test and re_ference 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 reﬂeéted by the Cmax values, with a ratio of 0.99,
supports the determination of bioequivalence 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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20

25

CPS HPMC 22084010.5 Colloidal Silicon 2.00.52 D oxide

Magnesi um St ear ate4. 01. 04 Total wei ght uncoated 35593

tabl et Coating. Ethyl cellulose aqueous solution
WO2R04036¥885 dried wei ght) Dibutyl sebacat e4. 01 RE/E2A83/001056

2910/51 90.5 Macrogol 400 (PEGO0.60.15 Total weight of

4566 0Q4/ 096186 PCT/ I L 3 /00106
S odne Gictance BT 0 Meximeb s sratiop, oS fiecie By the Tmax values,
hade mwlh@ BifRiréHde eStitngte DT OVSD Rotrd-With2590% naﬁpa:a[ﬁéwict@onﬁdence
are tabulated in Table 6. As can be seen,

Intgbrl 0br9.28 125 Idisindisatep mpqm&almtsramf@bmtwn
different from those obtained by the uncoated
exanples. 5 Table 6

Conclusions for ODV metabolite:

The extent of absorption, as reflected by the AUC.») ratio of 1.08, supports the
determination of bioequivalence between the two prebarations, with a 90% ANOVA
Confidence Interval of 1.01—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 1.09, supports the
determination of bioequivalence between the two preparations, with a.90% ANOVA
Confidence Interval of 1.02—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 1.02,.

-supports the determination of bioequivalence between the two preparations, with a 90%

ANOVA Confidence Interval of 0.93—1.13. The 90% ANOVA Confidence Interval
after logarithmic transformation is included in the 0.80-1.25 range.

The difference in Time to Maximal concentration, as reflected by the Tmax values,
have the median difference estimate of 1.50 hours with a 90% nonparametric Confidence
Interval of 0.50—2.50. This indicates an equivalent rate of absorption.

Thus, the formulation of the present invention and the reference formulation exhibit
very similar pharmacokinetic profiles and should be considered as bioequivalent.

The pharmacokinetic parameters obtained in this study are presented in the
following tables and figures:

18



Time (h)Formul ati on of the present

i nventi on 221 440

870 1287 2497 10 The in vivo rel ease of venl af axi ne

wbheiidbbygs above-ref erenced fornul ati on was

depeti.185l001056

as follows. A bioequival ence study was perforned in

order to assess the

rel ati ve bioavailability of the

PHARMATORINETICCPARAMETBERS(TaBle B} t abl et of the

present invention ("formulation of present
i nvention"; see Table 5 above) in conparison.to the
r ef er encepproduct—Effexpr-ivt—Xt—75—TgTapsutesof
Weth ("reference fornufation"). The |15 study was
desi gned fs a y rBandoAl€g,crosjsoverCmaxidy W t h Tmax
a one week vvash-outmi)er od. Thirty eifjght yol upnteer
concl uded] t Keg shgaymbpyp (Rg Rheyridbst | cal )i er, | onghours)
vol unteer {was gerpyed flomtgeseyatisiticajpeghcul af i ogp=38
for the AUC(0,,) gnd AJC(o-?fQZé t hef star? of _each w=38)
peri od, ope tablet/capsule of either Lor mul ati on was
adm ni stefed to fasting]vol unteer n | ood B 55
VENLARRRINE,; | b6kt 4o APl A6 065685 (| FH0 # 008 [ *7.74 £2.69
schedul e: | G010 72083:51%| (120.09; 2020.58p) (31.13:88.42) [L5.00;15.00
75mg 12, 15, 24,&6%1,0 48 a'ncﬁ SE) hé%r’s pos)t'5 ofose. "Pl asr)m &5.00; )
(present inventiemt r ali ons of venl afaxi ne and of jts main
netabolit¢ O desnethyl yenl af axi ne ({ODV) were
determ nedl using HPLC f@nalytical nmethod with W 1p WO
Z0047 096186 PCI7TL2Z003 4001056 detectfon. The Tim| of
quantitatjon (LOQ, deflined as the |pwest
REFERENCGHcent r af i 626.401B388.36n¢d589.23r+ 32098 ak y3aA6 =172 of r T2 £ 1.95
preclsion|| t 1. . . es )
ForMUIAFRIN W2 | (b SRR A BTG esBil| - (doas 118F5| s00: 1200
75mg Zero for {pharmacokinetic and statistfcal conputat|ons
.. 5 Aconceptration-time ¢urve was consjructed for epch
(originatogb| unt eer |for each peri ¢d. The maxi mpl concentrat {on
(Cmax) and the time of ifts occurrence}(Tmax) were
directly |observed from|the curves anfl the area ungler
the curve|(AUC) was computed for each
CV%
(Coefficient of 22% 22% 21 %
Variation)
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
C.L)
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vol unteer. For all paranmeters, the d

properties of the residuals fromthe linear
estigated directly, and afte
natlon(nultlpllcatlve node

wet et

by Steinijans et al

Thy?f%{ngtgd 9{1uﬁ%sr}‘55 afi 3&#&1‘&8@# nﬁ%—éﬁm&rﬁ Biegg %—Uéﬁ %h§ ahige).

105-110.], for pharmacokinetic

Toxi col .
reasons,

, 1989, 28(3):
the results of the nultim

[Steinijans V. W,

i stributional

r logarithmc

10 nodel

1). As reB6RENGYH01056

Hauschke D.

i cati ve nodel

An

are

pr esent ed even when both nodels were found adequate.

Thus,

eomatrl C mlgans of

Ssd afetthb I‘%oﬁ{etrﬁ%eﬁ{édo

e I ndi v

rati os.

%@&ati@g Between test
e nedl an

5 ang aheereferented palfamemrs.e S Raedmmtric éstisdatars dande fRarameteic T@anfidence

IS8, DaRAGE the
modals4blg

restrictive assunption of an equal

nd a 900/

PLase ¢

ire the

g" Rﬁml %ﬁ,ch?nf Iaotliegglcfmultiplicative

frenet al. which does not requ
period effect.
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CONEE US| @ke prespmted diffenenest iscthe engslianodifferance oilleits edrresponding
‘{}‘S%e‘ﬁ‘ epvils ?gkﬁ’ﬁs’?’ﬁa 1ap, difference with its

rarlgl® 0ch Aprhsresppic

10  conésppadiff | Median vushhxaee Wén
0:97-+1.15. The 90% ANOVA Confi dence | nterval

Gl

Qo fthél anédiod N6 HamkclXe et al.

after

[HauschisyBy Steiiians Vr WadPiethidi.i drdisteibntien f;q@nrqondumefor the statistical

andly P of piodafiPiece SHBRTHE Qi RhAERL

28@91 B- ‘ms]n Mﬂchrdoeé nbt fRaiit Ui ReEkRtibe

Aiphasal. Thek apd Topicel., 1990,

ﬁs&&mpubﬂ of ‘eif@ial period effect as

re tions, with a 90% ANOVA Confidence Interval of
pr 0d$7  The 90% ANOVA Confidence Interval after
15 Iogarlthmctransforrratlon|s included in the
0.80-1.25 range. 30 The rate of absorption, as

reflected by the Cnax val ues,

wth a ratio of 0.99,
ence hetween

i ion i_oequi v
P ﬁgmﬁ{!(ﬁﬁﬁ Fg% gﬂésan@aﬁolésnﬁwe 8de
Interval of 0.91-4.07. The 90% ANOVA Confi dence
Interval __after logarithmc transformation is included
in thel 0.80-1.25 range. 17 WD 2004/ 0096186
PCT/ | 003/ 056 The diff ce in|Tinme to Maxi nhl
conceng r at P Oas refl ect ‘tgi}t)t he Tmax (@P@ks, haveTmax
the medi gy hd nce egtd 0.50 h Wit h| a
90% no pgi;ganetlirlﬁﬁﬁ fi gﬂ&%g&&/ﬁ) Qigfml) (hours)
m=37) (n=37) (n=38) (n=38)
| VENLAFAXINE | 2626.94 +927.52 2521.34 89038 | 92.49+31.43 11.74 £4.05
75mg (722.99 ; 4554.44) | (695.76 ; 4255.25) | (30.79; 153.00) | (5.00;24.00)
(present
invention)

20




and the reference parameters.

Interval of -0.25->1.25. This indicates an equival ent
rate of absorption. 5 Conclusions for CDV netabolite:
wd'm4,@ggt1§;r1t of absorption, as reflected by the
AUC(0-,.) ratio of 1.08, supports the deter n%)%% 2003/001036 :
of bi oeqw val ence between the two preparations, W|th a
90% ANOVA ConfTdencle Tnterval of L. J0I-- XTI, I5. T1e 90%
ANOVA Lonfi dence Intlerval after |logarithmc
REFERENGE nsf b2399.42# T45.3Anc| 2202 1715450, [8B01625 30d8gd. 10014 +2.45
S ctle
FORMULALIDR| (336, o8: 035411 (3714353007 4B Loty ol 7me| o0 15.00)
X1 75mg of bi oeqw val ence beffween the two prieparations, wWith
. rg 90% ANOVA Confidence Interval of] 1.02->1.17. {The
(originaton oo, ANOVA Confi dence| I nterval after | 1ogarithmc
transfprmation is |ncI uded in the 0.}80-1.25 ranggq. 15
The rafe of absorpti as reflected by the Crax
values} with a rati of 1.02, supports the
deternj nati on of bi gequi val ence between the two
CV% preparptions, wth 90% ANOVA Confli dence Interwval of
Coefficieft o3~ - [L- 13 .1gbhe 90% ANOVA Ganfidence Intgryal  dfter
(Coelf e{i{ ogarifhmc ransformatlon ?2 included in t‘z
Variation)0. 80- 1} 25 r ange. difference in Tjime to Maxi gl
concenftration, as r | ected by the {[Tmax val ues, | 20
have the nedian diffjerence estimate jof 1.50 hourg with
a 90% [ nonpar anmetric| confidence Tntlerval—of -
0.50-XR.50. This indi cates an equivaj ent rate of
RATIO* absorplion. IM&s, the formilasti on of| t he pogsent
ent on r ere ce forrmul aty on_exhibit (very
©0% ANQYXF T DAL oR) hef e BrBkD and Sko8Hd 168
ClL) conS| der ed as bi oequj vaI ent. The. phjar macoki neti g
paramefers obtained fn this study arfe presented ijn the
25 foljowing tables jand figures: 18 WD 2004/ 096186
o< NEH-E——RARAMEFERS [Tgh] W\ W
PCT/ | LP003/ 001056 A 0.00 ) AUC(04) CraxTmax (g x
DIFFERERNCwW / n} ) (ng x hour/ ) (ng/ M) (hours 0.50
TS?(r%::%?) n=37) (n=38) (nF=38) VENLAFAXI NH677.56
ESTIMATA#%. 28646. 65 434.3937.80 20.097.74] 2.69 (-6.00 ; 12.00)
(range) (1.50; 2.50)
(90% non
parametric C.1.)
The presented values for all pharmacokinetic parameters are mean + SD and
(range).
5 * The presented ratios are the geometric means of the ratios between test

Parametric estimators and Parametric Confidence

Intervals, based on the linear model with logarithmic transformation (multiplicative
model), are given.

k%

10  range.

The presented difference is the median difference with its corresponding
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90% non-parametric Confidence Intervals for the median difference with its




75nmg(160. 10; 2085. 51) (140. 09; 2029. 58) (11. 11,
88.42) (5.00; 15.00) (present invention)

626.40 378.36589. 23
wo B e 4277121 95 FORVULATI ON XL( 202, FET/IL2003/001056
1868. 75) (143. 71; 1785.91)(9.96 ; 75.19)(5.00; 12.00)

R e SRS PR il o . i

does hotlisiiide & réstiictivetasSimptich ¢f £qual ﬁiﬁﬂﬁlﬁﬁ&ﬁas&ﬂevmus methods
ESTI MATE** 0.00; 9.00) (range)(-0.25; 1.25) (90% non
paranetric C.L) 19 WD 2004/ 096186 PCT/ L2003 /001056
ger oS ASHSnYW HE 51069 cofdehtrRfie VRGSKSoP Ble venlafaxine
par ters are nean D and (range). * The presented
formulation accwrémghettg:qmmm mem@am&teo admindstragionokor et fperaplation

t.est and t he fer ar anef.er, Par
sccos (e PESShdn TS o BE RMARE viip e ipbfiles forghe
fonnelaubﬂ ﬁcédrﬂﬁ? Ito mzactﬁésem hbeﬂtmamuttbfrm refepdhsé araHghlg gimilar.
(multiplicative nodel), are given. ** The presented
difference is the nedian difference with its
correspondi ng range. 90% non-paranetric Confidence
Intervals for the nedian difference with its 10
correspondi ng nmedi an estimate was conputed by the
nmet hod of Hauschke et al. [Hauschke D, Steinijans
V.W, Diletti E. Adistribution free procedure for the
statistical analysis of bioequival ence studies. Int.
J. din. Pharnmacol ., Ther. and. Toxicol., 1990,
28(2): 72-78], which does not require the restrictive
assunption of equal period effect as previous
met hods.
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15 PHARMACCKI NETI C PARAMETERS FOR ODV (netabolite;
Table 8) AUC(o0-.) AUC(at)CraxTmax (ng x hour/m ) (ng x
ng/ M) (hours) (n=37)(n=37)(n=38)(n
WOMGATIE 9606 60 67, Soao) B4 bSO, a6by 4BCHML2000I0SE

31 4311 74 4.05 75my (722.99 ; 4554.44)(695.76 ;
%35%9 153.00) (5.00 ; 24.00) (present
[ nvent Ion ﬁ) 2004/ 096186 PCT/ Q 2003/ 001056
REFERENCE2399. 42 745. 342266. 02 715. 7590. 62
10.14 2.4 MULATI 39 99 4002, 54 1.43;
370?41) (43 exign gecqug%‘{d? plet fogmplgion for Igﬂj}axme
(%%jﬁsgignat or) CV% (Coefficient of 16947925 % Vari at i on)

TI O71. 081. 091. 02 (90% ANOVA(1.01 ; 1.15)(1.02;
1. 17p) 0. 9Bcore tomplisiay b pﬁamaésmmaﬁfemveﬁﬁmmaﬁvemafame ora

ptsERacRiPy E24ois 8 ol daid e Dink 224 F o tablet and said

capbAirtiRE Bdihpdihg paranmeters are nean SD and (range).
6)) at least 40% of a filler, weight per weight of the entire

formulation;
(ii)  atleast 5% of a water soluble cellulosic polymer, weight per
weight of the entire formulation;
(iii)  at least 5% of ethyl cellulose, weight per weight of the entire
formulation;'
(b)  acoating for said core, said coating comprising:
@@ a water soluble cellulosic polymer; and

(ii)  a water insoluble cellulosic polymer.

2. The coated tablet of claim 1, wherein said filler is present in an-amount of

from about 45 to about 65%, weight per weight of the entire formulation.

3. The coated tablet of claim 2, wherein said filler comprises

microcrystalline cellulose.

4, The coated tablet of claim 2, wherein said filler comprises solely
microcrystalline cellulose.

5. The coated tablet of any of claims 1-4, wherein said water soluble
cellulosic polymer in said core is present in a range of from about 5% to about 20%,

weight per weight of the entire formulation.

- 6. The coated tablet of any of claims 1-5, wherein said water soluble

cellulosic polymer in said core comprises HPMC (hydroxypropyl methylcellulose).

7. The coated tablet of any of claims 1-5, wherein said water soluble
cellulosic polymer in said core comprises hydroxypropyl cellulose (HPC).
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* The presented ratios are the geonetric neans of the
rati os between test and the reference paraneters.
Paranmetric estimators and Paranetric Confidence
WOROMAO9¢I86 s based on the |inear nodel with | of&TYHAMBH01056
transformation (nultiplicative nodel), are given. * *
The presented difference is the nedian difference with
its corresponding 10 range. 90% non-paranetric
Congj denq@e cBied of 8 aiffRdli - L b4 '
its. 21 WO 2004/ og‘glfge 3’0%%?&003/%‘6’%%’%%@%@3%% g
celdosicpolymer insaid core comprisasdydioxyetyl eallutose. of Hauschke
et al., which does not require the restrictive
assunption of equal period effect as previous nethods.

Fi gfir es ZThawrdated ebRyof gy &ff 8ithsCRE CRRdrER Ishidwaiad 46hshle
ven| af axine 5 fqormul ati on according to the

r.th | af € )
ce %%%Pfﬁymﬁv iniaidyepre pemaprises pohyethylene axide. f or t he
formul ation according to the present invention. As
can be seen, the in vivo rel ease profiles for the
f or k@l at Tha castedtablengf 4y dfelaintsels 8 Whéreeaid witetstlubler

e.reference are highly sim|ar. 22 WO 2004/ 096186

celty@lsﬁ ROlgensT F’(ﬁﬂ{%‘* ¢imnrises msthylgetulose. 1. An ext ended

rel ease coated tablet fornulation for venl aaf axi ne,

conprising: (a) a core conprising a pharnmaceutically

ef f &bt i v&hacoated tablet vbaiyedfoctaing 108, whersin anidaesedt sohedle Y
celﬁfcsg(&t’ogbl e salt, thereof, said core_being in a form of

2 PR LYmEHE 21 opre eoipprises MYtk so lysageharide) - at

| east 40% of a filler, weight per weight of the entire

formulation; (ii) at |east 5% of a water soluble

cel 1% osiTbe peitedrablet ofanyhof ghaims 1w, wiireinfaidiveatemgolutde
lon. (1di) at |least 5% of ethyl cellul ose,
colfE B8 ip sid dobe oS3 pbpasmetidetdosr. ' (5) " a
coating for said core, said coating conprising: (i) a
wat er sol ubl e cellul osic polyner, and
13.  The coated tablet of claim 6, wherein said HPMC in said core is present in

a range of from about 8 to about 16%, weight per weight of the entire formulation.

14.  The coated tablet of any of claims 4 or 13, wherein said HPMC in said

core comprises a high molecular weight form of HPMC.

15.  The coated tablet of claim 14, wherein said high molecular weight form of
HPMC has a viscosity of at least about 100 cps.

16.  The coated tablet of any of claims 1-15, wherein said water insoluble
cellulosic polymer in said coating is present in an amount of up to about 15%. '

17. The coated tablet of any of claims 1-16, wherein said water insoluble

cellulosic polymer in said coating comprises ethyl cellulose.

18. The coated tablet of claim 17, wherein said ethyl cellulose is present in a
range of from about 2 to about 12%, weight per weight of the entire formulation. .
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(ii) a water insoluble cellulosic polymer. 2. The
coated tablet of claim1l, wherein said filler is
in an anount of from about 45 to ab 0

W%?@@?isger wei ght of the entire formul ation. O%Tlﬁﬁg?yoomsa

coated tablet of claim2, wherein said filler

congpi se ] Ly ] _

Cablgt oS bl cE by BB L0 ordn sl HECibe
celbwlpsit polymiec irosaid edatingicompeis¢s HPMS:. 5. The coat ed

tabl et of any of clains 1-4, wherein said water

soluble cellulosic polynmer in said core is present in

a range qhelchRel bt lof efdithq 92RALEInAAI HPIRE B YreRBH i f

wei ght of the entire formulation. - 6. Tﬁgt%ggteglnanngeo
fromy ghawt 0dftoahgutd¥% cweightepet wejghthof theientiredfiodmulation.

sol uble cellulosic polynmer in said core conprises

HPMC (hydr oxypropyl nethylcellulose). 7. The coated

tab2el ofTherpatedl tbl@iofelaim20, WheeRl RiEAPNGR! fbsent in a range of
soluble cellulosic polynmer In said core conprises

from, ahayk O 3rte gheutddh. weighiaer waiaby of the eptiredioomniatiense
PCT/ 1 L2003 /001056 8. The coated tabl et of any of
claims 1-5, wherein said water soluble <cellulosic
pol ¥@er iThesoatdd cablet of anpof dand N9 [ wiidis lsaid HIPMO®nprises a
9. The coated tablet of any of clains 1-5, wherein
low yeighd fommn of HRMG.y| osi ¢ pol yner in said core
conpri ses pol yethyl ene oxide. 10. The coated tablet of
any of clains 1-5,. wherein said water soluble -
cel 28] osiThepohtgdreablétof shird 22pwhereinsald loesmokictilt form of HPMC

. cellulpse, 11. T ed tabl et any of clainms 1-5,
s dimeliized in ot e FPSRE e o vty of bt Bapcophcfd o8- sai ¢
core conprises water sol uble polysaccharide. . 12.
The coated tablet of any of clains 1-5, wherein said
wat @4. solThiltabletonf|clain®, wherwinsaid HPMG hagla viscesity of less than
Cugﬁjcri ses carboxynethyl cellul ose. 13. The coated
ab? ®6 of claim®6, wherein said HPMC in said core is
present in a range of from about 8 to about 16%
wei ght per weight of the entire fornmulation. 14. The

coatdd t dbeepated tablgt of any pE¢laimsal-24, wisreintseidsione Suther
m%%'g%ﬁﬁk%mﬁﬁ%%ggﬁnp“ ses a high nol ecul ar wei ght

rmo

26.  The coated tablet of claim 25, wherein said flow regulating agent

comprises colloidal silicon dioxide.

27.  The coated tablet of claim 26, wherein said colloidal silicon dioxide is

present in an amount of up to about 1% weight per weight of said core.

28.  The coated tablet of any of claims 1-27, wherein said core further

comprises a lubricant.

29.  The coated tablet of claim 28, wherein said lubricant comprises

magnesium stearate.
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15. The coated tablet of claim 14, wherein said high
nmol ecul ar wei ght formof HPMC has a viscosity of at
_ ut 100 cps. 16. The coated tablet of any of
wé?&ﬁ%%ﬁ?gl& wherein said water insoluble cePCUliIb203/001056
polymer in said coating is present in an anount of up

to outawl5%  17.. T qat abl.et .of any of clainp
1B R £ s said Bt stegiie rosent
in ai Conecitedtion of froch HRUP0.25%BI0 Qb&lt'S%,Gﬂ'éigﬁtg)'é? wei%%t of 2 core.

coated tablet of claim 17, wherein said ethy

cellulose is present in a range of fromabout 2 to

ab 12 ' ' f the.entire. .

Foregi at e SSRGS A, uierdySoif PlghSigm st i present
in affamnaninbofag toabbet 2% weight s wadighit &6 thk-cbgs. Wher ei n sai d

wat er soluble cellulosic polyner in said coating

conprises HPMC. 20. The coated tablet of claim 19,

whegoei n . . . .

0. 15 0 o VeI CORRRERD, o CR bl bAGEP RS e
group eonsisting ofiste@ate siltg steasit adidf abd, eddind stdagyifuD@rate, and

rein said HPMC is present, in a range of from about
cotq\/\;ﬂﬁolf(gpyggrghgc@@%raﬁp anatigg thageofor "t he entire
formul ation. 22. The coated tablet of any of clains
19-21, wherein said HPMC conprises a | ow nol ecul ar
vweidnt fBregostediahiiss of 28y of blaime hi3@wheeiretaidéoating funther
. in said | ow nol ecular formof HPMC 1is
0 a?ggggﬁfé%cﬂzée& in that said HPMC has a viscosity of
| ess than about 10 cps. 24. The tablet of claim23,
wherein said HPMC has a viscosity of |ess than about
5 cis. JEhe cpateddabletof claiml 33, whereimsaid plasticizercomppides at least

: . i . | oty

one Y7 Qo1 88t BGerhifichd Elyeof B Diobiens slycolydiidl shitaile.

diethykphthialgs) trieihyDeiagRNiribue Eifdis %etmke!dqhéﬁééglﬁehhe,%etyl tributyl
di oxi de, 27. The coated tablet of claim 26, wherein

citrale,; tacetiny dimeshyl phihalatm benzil berzoate, byybansifor glycal esters of fatty

L Y T LT —

or awoerbination shedeafor e furt her conprises a |ubricant.

35.  The coated tablet of claim 34, wherein said plasticizer is present in an
amount of up to about 5%.

36.  The coated tablet of claim 35, wherein said plasticizer is present in a range
of from about 0.01% to about 3% of the total formulation, percent weight per weight.

37.  The coated tablet of any of claims 33-36, wherein said plasticizer

- comprises dibutyl sebacate.

38.  The coated tablet of claim 37, wherein said plasticizer further comprises
PEG (polyethylene glycol).

39.  The coated tablet of any of claims 1-38, wherein the formulation prox}ides

a therapeutic blood plasma concentration of venlafaxine over a twenty four hour period,
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29. The coated tablet of claim28, wherein said
| ubricant conprises nagnesium stearate. 25 WO
wog{/e8mk86 PCT/ 1 L2003/ 001056 30. The coat ed ﬂ&%%osmows«s
of claim 29, wherein said magnesium stearate is

present in a concentration of from about 0.25%to

s&8 Oldod3NMasniPédiidin Bn%b&ﬂﬁf\ﬂﬁ{netﬂaemg%r@ak fobel dE Hot more than
coated tablet of claim 30, ereln Sal'd nmagnesi um
abquid5@mg/mis present in an anount of up to about 2%

wei ght per weight of the core. 32. The coated tabl et

of claim 28, wherein said lubricant is selected from

the 4Qr oufThe @0stks tablt oﬂinyﬁéﬁﬂéjﬁ{selé@,'&h%reiﬁﬂ@énfaféﬁh@'
tal ¢, sodiumstearyl fumarate, and conprito

comgpytes vsplafaxinahydegchlasidea conbi nation thereof. 33. The
coated tablet of any of clains 1-32, wherein said

coating further conprises a plasticizer. 34. The

coat &4, t alfhgicostbd bRk BT A3 o ISR 1046, adingltl?éfo'll‘é{wﬁfg dissolution
conprises at |least one of dibutyl sebacate,

ProbHs iy USSP dvpparptusclolbasked)ay 30 pyh ém phosphate bpffelt 4t@iy/6.8 according
t E%L_ate, di et hyl phthalate, triethyl citrate,

tributyl citrate, acetyl ated nonogl yceri de, acetyl

tributyl| Tid ot®) tri acqiAveragd M PEdithxiRP tdledsad €
benzyl b te _hutyl and/or glycol esters of fattly
aci ds, rle¢ined nmineral oill€0 oleic acid, castor oill,
corn oil _,4(..cu|pilu1 —gtycet # at—Ssorb —
conbi natfi on t hereof. 35. etoated tablet of claim
34, wherieg n sai d plastricijzgty4S present i m am _anoynt
of upt bhout 5% 36. THe coated tablet of claim 35,
wherein |[sk d plasticizer |79 esent in a range of

from ab ; —%a—e#—t—he—x—et—al-—f—er—ml-au on,
per cent 4ight per wei ght ~%87. The coated tabl et of

any of clalins 33-36, Wherein sai d prasticizer
conprises dibutyl sebacate. 38. The coated tablet of
claim 37, wherein said plasticizer further conprises

PEG oly epe aglycol). 39. The coated taplet of -,

any é)? cl glg‘?Té% ﬁﬂlﬁ?,%e'&tﬁ’e# REL ?%W”&?‘E@_&tﬁ{ FOGW“ igp perogding to
any df iefimed Uil for BtVadingh Afei%penald Bﬁﬁd&ﬁ&uﬁ&g@entmﬂon of venlafaxine

venl af axi ne over a twenty four hour peri od,
or a pharmaceutically acceptable salt thereof in a subject over a twenty four hour period,
said blood plasma concentration of venlafaxine or a pharmacentically acceptable salt

thereof having a peak level of not more than about 150 ng/ml.

vt al aor.. o
T C O7 JT A%Y

43, The use of claim 42, wherein said venlafaxine comprises venlafaxine
hydrochloride.

44.  Use of a therapeutic dosage of a coated tablet formulation according to

any of claims 1-41 for treating a subject by administering to the subject in need of
treatment thereof.

45.  The use according to claim 44, wherein said coated tablet formulation
| provides a therapeutic blood plasma concentration of venlafaxine or a pharmaceutically

‘acceptable salt thereof over a twenty four hour period, said blood plasma concentration
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26 WO 2004/ 096186 PCT/ 1L2003/ 001056 said bl ood pl asma
concentrati on of venl af axi ne having a peak | evel of
nore than about 150 ng/m . 40. The coated tabl et
WO&P“"‘é‘ﬁ?lsSf claims 1-39, wherein the venl af axi RCT/IL2003/001056
conprl ses venl af axi ne hydrochl oride. 41. The coated
£ lﬁgfet of an of claips 1-40, having the follow ng
O ¥rmeagripe opA P! Wt}t@aﬂ)ﬁ aggeptahlewitdhersofihavingx peak lavel of not
mo}g)@mﬁg%ﬁtrbg 1ate buffer at pH 6.8 according to a
le: Time our s) Aver age % Venl af axi ne rel eased 2<30
425 45 855-75 1275-95 24>80 42. Use of a therapeutic

dos a coat ed,.t abl et, f or,nul n according.to
any "of cltrgierlfﬁe accgyding o claigsidd; ‘Hé‘ a freig9ad Venlafgring gomprises
vellhR%iNR h§aReREgat | on of venlafaxine or a

phar maceutically acceptable salt thereof in a subject

over a twenty four hour period, said blood plasm -

22232{1;;% Q‘P?ff I:/‘ﬁg .af axi neFﬁlgfa harma eutJ cal | gt{ereof the

methwdeconipiRingtie/step D ad i siringdthe %Suﬁbstﬁ)sﬁée Bf ik Cbated tablet

wherein said venl af axi ne cornprises venl af axi ne
formpdntionrnf epy etclaims 1-¢i ¢o &k subjepfer apeut i ¢ dosage of a
coated tablet fornulation according to any of clains
1-41 for treating a subject by adm nistering to the
subfigct [The asdebdasf cldimetT, Whetcin bid 9ehlafatine i BémitSftered as a
according to claimd44, wherein said coated tabl et
sal oyl at i on provi des a therapeutic bl ood plasnma
concentration of venl afaxine or a pharmaceutically
acceptabl e salt thereof over a twenty four hour
per #9d, Tae chethiodof chiimst8) wherehiesiid atnlefaxihé sd¥comprises

ven%afoéu 0%9&1%%}1105 /1L2003/ 001056

50.  The method of claim 48, wherein said venlafaxine salt is administered in
the dosage range of about 75 mg to about 150.mg venlafaxine (weight determined as per
venlafaxine base) per day.

51.  Anextended release formulation of venlafaxine in the form of a coated
tablet, comprising:
(a) a tablet core comprising:
@) a therapeutically effective amount of venlafaxine or a
pharmaceutically acceptable salt thereof;
(il)  microcrystalline cellulose in an amount in a range of from about
45% to about 65% weight per weight of the entire formulation; |
(iii)  a water soluble cellulosic polymer, said polymer being present in a
range of from about 5% to about 20% weight per weight of the entire formulation; and
(iv)  awater insoluble cellulosic polymer being present in a range of
from about 5% to about 10% weight per weight of the entire formulation; and
()  acoating surrounding said core, said coating comprising:
@) a water insoluble cellulosic polymer, said polymer being present in
a range of from about 2% to about 12% weight per weight of the entire formulation; and
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of venl afaxi ne or a pharmaceutically acceptable salt
t hereof having a peak |evel of not nore than about 150
Mo 46. The use according to clainms 44 or
wo\r/\}]%(é eglﬁhsésai d venl af axi ne conprises venl af a)g’?:ﬁ“émoos/ooloss
hydrochl oride. 47. A nethod for adm ni stering

venl af axk@et Lé"&%égigﬁféa ﬂﬁl&?e&lﬁﬁg{ eof, the nethod

conpri si m nrs "a therapeutic
dosage of the coated tablet fornulation of any of

clai_ns 1-41 to the sub*ect. 48. The nethod of c|laim
47, Sher & foraglagion o exteaded elease ghivenlafaxige. compsising:

sal 49. DRadingf L. 4 ' ?*‘QI%’F
venlhzla)f axiar%%gft%con%%i%ég&l%ﬁgfﬁlf%ogé%% ochfori de.
50. The 1§t hodiciocxystilinedi]lulobe rie b narggiof froamatafus ¥5 e about
alt.is adm.nj stered in. the dosage range of about 75
65 w(ebghg%ruyel. £ %ﬁ?&?%ﬁﬂ@“{v\ei ght determ ned as
per  venl@f axiHEMC Qﬁﬁcﬁbxﬁﬁbﬁ)ﬂﬁeﬂlﬁ&llﬁheﬁgﬁ fﬁg%%é (%f frgm about

rel ease formulati on of Venlafaxine in t

8 te ghoutd 6%, atsight percweipht of; the entirg formulatigneandt or e

conpri singy (i rapeutical ly. ef fectiye anmpu of .

venl af ax Rﬁ% of Ehiflc‘%ﬁ?s gleadapg%ﬁ/ §5°‘Bé5‘é‘b&%‘6’|a§°§‘aﬁ%’ weight
pex_tdveighcxﬁﬁthéémlremlﬁfmrdﬂg,hgdl ine cellulose in an anount

in arange of from about 45%to about 65% wei ght per

vve: léwlt off‘ Gpﬁ@llgeﬁ?! Waéingéziﬁm,iseid;cog@g comprisang: S_0| ubl e
(r: Zn 9 g 8? I(§ r g?neg)&g{;ﬁ.h@%et igoag{)aégc? 5&@%‘\%@? g Lft%gag&u%%hyeight

peweigheofahé emtire fatauldtivnt amd and (iv) a water insoluble
cel l ul osi g pol ynmer. being present in range of

[ ) a from
about 5%¥ b afEMCaine ;Bee;pk romab; Q3 o eout £%, wieight per
weigﬁw@tmfogﬂgagm_ a coating surrounding said core,

sald coating conprising: (i) a water insoluble
cel lul osic polyner, said polymer being present in a

ran of .frqm about 2%t o gboyt 12%ywei ght per wei ght
of Sﬁe eﬁﬁ’??‘émf "r?&i‘ét"ﬁ%ﬁ‘ CEogn said core € COmPIISes
colloidal silicon dioxide.

54. The formulation of claim 53, wherein said colloidal silicon dioxide is

present in an amount of up to about 1% weight per weight of said core.

355.  The formulation of any of claims 52-54, wherein said core further

comprises a lubricant.

- 56, The formulation of claim 55, wherein said lubricant comprises magnesium
stearate.

57.  The formulation of claim 56, wherein said magnesium stearate is present

in an amount of up to about 2%, weight per weight of the core.

58. The formulation of claim 55, wherein said lubricant is selected from the
group consisting of stearate salts; stearic acid, talc, sodium stearyl fumarate, and
compritol (glycerol behenate), or a combination thereof.
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WD 2004/ 096186 PCT/1L2003/ 001056 (ii) a water soluble

cellulosic polynmer. 52. A fornulation for extended

rel ease of venl af axi ne, conprising: (a) a core for

Hieng t he venl af axi ne, said core conpri sRGRIL2003/001056

m crocrystalline cellulose, in a range of from about

45 to about 65% weight per weight of the entire

formulation; (ii) HPMC (hydroxypropyl

net hy| Ce’ﬂhék&ﬁﬁlaﬂdn'bf%n&%@@ﬁﬂ 53558y iﬂtsal cdr® t

16% wei ght per weight of the entire rmul at1 on; an
coxppme;saeﬂqwregubnn&am in a range of from about 5 to

about 10% weight per weight of the entire

formul ation; and (b) a coating for coating said core,

sai 60.C0allhe Gorfrlaon T dtim( 59, whlehiih s 68 IFlow &gﬁaﬁﬁ@ agent
range of from about 2 to about - 12% wei gh per

compprignscollpidalipilicondioxdde.or nul ati on: and (ii) HPMC, in a
range of from about 0.3 to about 1% weight per
wei ght of the entire fornulation. 53. The formul ation

of 6l.ai nThe forntnbativnrof ekiith 60) whefdis 54i€ flodaeRilai®Sagent
col.l oid sil.icon. di.gxjde. 54. The fornul ati on of
m‘BP%?%CB@O‘%é‘F@MI% QL2 48PS of 8P 1o akaut &%, weight iper weight of

theRb@&Pfdtulatiog"N anount of up to about 1% wei ght per
wei ght of said core. 55. The fornulation of any of

claims 52-54, wherein said core further conprises a
Iub hcan f ar nul t'o | aj m 55,  wherein
sai |ubfl?‘%§?ww§éwap?§axo E ?%réﬁ\ggsana?@@w@vngfmh
co,ﬁ?ﬁgegla dsﬁBiz&f cl aim 56, wherein said magnesi um
earate is present in an amount of up to about 2%

wei ght per weight of the core. 58 The fornul ati on of

cla erensaldlublc e] ect,ed fromthe
CL o S o Eemlation arein Sai plagiicieor compriscs at loast
ond &ff dibut§PsHbiéRts heReit lédé &1 8n BS'P g fbb
clét?ol behe?a?g) or rgzilslcon‘otli gat %H%g . deut%ghthalate
dle(ghyd) phibalsteg ietiyt citrap edbutyhaiosie, acetylated monoglycende, acetyl tributyl

citrate, triacetin, dimethyl phthalate, benzyl benzoate, butyl and/or glycol esters of fatty
acids, refined mineral oils, oleic acid, castor oil, corn oil, camphor, glycerol and sorbitol
or a combination thereof.

64.  The formulation of claim 63, wherein said plasticizer is present in an

amount of up to about 5%.

65.  The formulation of claim 64, wherein said plasticizer is present in a range

of from about 0.5% to about 3% of the total formulation, percent weight per weight.

66.  The formulation of any of claims 62-65, wherein said plasticizer
comprises. dibutyl sebacate.

67.  The formulation of claim 66, wherein said plasticizer further comprises
PEG (polyethylene glycol).
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59. The fornul ation of any of clains 52-58, wherein

said core further

regul at

i ng agent

conprises a flow regul ati ng agent.
wo%04/0bQs8d Or nul ati on of claimb59, wherein sai d

conpri ses col | oi dal

silicon diox

éjr)?l‘ﬂoo /001056

61. The fornul ati on of claim®60, wherein said flow
reg@gat i rihedonnklaticooinyssTeldmnk 526t awhéreld faadcdbiiny Iaﬂ& said

i n,an anount of up to about 1%
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melght per wei ght
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72.

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 about 40%
weight per weight of the tablet, and an amount of said ethyl cellulose is greater than
about 5% weight per weight of the tablet;

compressing said granulation into cores; and

coating said cores with a mixture of aqueous solution of ethyl cellulose and
HPMC to obtain the coated tablets.
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adding a flow regulating agent and 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.

75. A coated tablet formulation, comprising:
(a) a tablet core, comprising:

@ a therapeutically effective amount of venlafaxine or a
pharmaceutically acceptable salt thereof;

(ii)  microcrystalline cellulose;

(iii) HPMC (hydroxypropylmethyl cellulose) in a high melecular
weight form; and

(iv)  ethyl cellulose; and
(b)  atablet coating on said core, said coating comprising:

@) ethyl cellulose; and

- (i) HPMC in a low molecular weight form.

76.  Anextended release coated tablet formulation for venlafaxine, substantially as
described in the specification.
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