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properties pose serious problems during manufacture of pharmaceutical compositions.

Valproic acid and its derivatives also suffer from another disadvantage of relatively

short elimination half-life. For example, a short half-life of between 6—17 hours in adults

20 and 4-14 hours in children has been reported for valproic acid. Frequent dosing is thus
necessary to maintain reasonably stable plasma concentrations. However, it results in
inconvenience to the patient, leading to reduced patient compliance. Moreover, widely

fluctuating plasma concentrations of the drug also result in administration of erratic

amounts of the drug.
25
To overcome the disadvantages, a number of research endeavors have been
directed towards preparing controlled release formulations that permits once a day dosing
and thereby helps in maintaining a reasonably stable plasma concentration.
30 For example, U.S. Patent No. 6,419,953 discloses a controlled release tablet dosage

form containing a valproate compound. The controlled release tablet dosage form is
| described as a hydrophilic matrix including a mixture of a valproate compound,
hydroxypropyl methylcellulose, lactose, microcrystalline cellulose, and silicon dioxide

having an average particle size ranging between about 1 micron and about 10 microns.
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phar maceut’i cal “conposition of a drug capable of dissociating to produce a
val pr oat elowgpunchhesidgareocess i ncl udes a) dry blending a m xture of a drug
capable of dissociating to produce a val proate ion, and at |east one
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manufactured under controlled atmospheric conditions, for example at a temperature of
from about 27°C to about 35°C and a relative humidity of less than about 40% and, more

particularly, less than about 20%.

20
The extended release pharmaceutical composition provides the drug over a
prolonged period of time in such a manner as to provide substantial level of plasma
concentrations of the drug following once-a-day dosing.
25 In another general aspect, there is provided a process for the preparation of an

extended release pharmaceutical composition of a drug capable of dissociating to produce
a valproate ion. The process includes a) dry blending a mixture of a drug capable of
dissociating to produce a valproate ion, and at least one extended release polymer; b) wet
granulating the blend from step a); ¢) drying and sizing the wet granules; d) lubricating the
30 granules of step c); and e) compressing into or filling into a suitable size solid dosage
form; wherein the pharmaceutical composition is manufactured at a temperature of from
about 27°C to about 35°C and a relative humidity of less than about 40% and, more

particularly, less than about 20%.
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conpared to the 30 tablet prepared under normal conditions. Normal
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composition of divalproex sodium. The composition includes a) from about 10-90% of
divalproex sodium; b) from about 7-65% of hydroxypropyl methylcellulose; c) from about
20  0.5-18% of lactose and d) from about 0.5-5% of silicon dioxide; wherein all weight
percentages are based upon the total weight of pharmaceutical composition and it is
manufactured at a temperature of from about 27°C to about 35°C and a relative humidity

of less than about 40% and, more particularly, less than about 20%.

25 In another general aspect, there is provided an extended release tablet dosage form
comprising a drug capable of dissociating to produce a valproate ion, and at least one
extended release polymer, wherein the tablet is manufactured at a temperature of from
about 27°C to about 35°C and a relative humidity of less than about 40% and, more
particularly, less than about 20% and provides a low punch residue as compared to the

30 tablet prepared under normal conditions. Normal conditions under which the tablets are
generally manufactured are temperature of about 22°C- 25°C and a relative humidity 50%

Oor more.
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an extended rel ease tablet conprising a drug capable of dissociating to
produce awoaBpowaie ion, and b) at | east one extended relPeagBoyziisrer,
wherein the average residue on the tablet punch is |ess than about 0.3%

w w of the active ingredient. 5 In another general ’aspect, there s

provi ded an efn emsdhel gepbmbaspettathiernt is pormidsi an extended releasa tlF SQUPHEGH The

conposition co i Sj di.val proex .sodi u equi.val ent 0 to
about 11@@1%@3%2{6\/%# B‘%B‘?C&at’é‘_cgi{ﬁ’ %Wf}u%ﬁ alv@g?ﬂ&‘}%n, %%e%gtdle;%gtl g%’sé% g%o yner,
wher ei n Réléaskgiowmérﬁ%&feixy\ﬁfe%tara 8 réskdif e EeuntB GOlesYthad Abbux GBYL her
general aspect, there is provided an extended rel ease once a day tabl et of

di val pr oswwsddhaimtivemgredientg di val proex sodi um and at | east one extended
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50 to _about 80% of total valproate is released after 12 hour of
measdPerment in said apparatus, and; d) not nore than 85% of total val proate
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concentr aeHyBQb AR NIE UpparbsEFaddNI @E 106'8pm, at a temperature of 37+0.5 C., in 500
15 ml of 0.1N HCI for 45 minutes, followed by 900 ml of 0.05M phosphate buffer containing
75 mM sodium lauryl sulfate, pH 5.5, for the remainder of the testing period:
a) no more than about 30% of total valproate is released after 3 hours of
measurement in said apparatus;
b) from about 40 to about 70% of total valproate is released afier 9 hours of
20 measurement in said apparatus;
c¢) from about 50 to about 80% of total valproate is released after 12 hour of
measurement in said apparatus, and;
d) not more than 85% of total valproate is released after 18 hours of
measurement in said apparatus.

25

In another general aspect, there is provided an extended release once a day tablet of
divalproex sodium comprising divalproex sodium and sufficient quantity of at least one
extended release polymer, so that said tablet when ingested orally by healthy human
subjects produces Cpay (Maximum plasma concentration) and AUCo. (Area under the

30 plasma concentration vs. time curve from O hours to infinity) that is comparable to the
Cmax and AUCy.. value produced by the equivalent dose of Depakote® ER divalproex

sodium extended release tablets.
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grade silicon dioxide, but the atmospheric conditions that are responsible for overcoming
the problem of stickiness. Even the use of special grade silicon dioxide (as taught by U.S.
20  Patent No. 6,419,953) leads to sticking problems.

The term ‘about’ as used herein includes temperature and relative humidity

conditions up to £10% of the indicated values.

25 The term ‘pharmaceutical composition’ as used herein includes solid dosage forms
such as tablet, capsule, pill, and the like. The tablets can be prepared by techniques known
in the art and contain a therapeutically effective amount of the valproate compound and
such excipients as are necessary to form the tablet by such techniques. Tablets and pills
can additionally be prepared with enteric coatings and other release-controlling coatings

30 for the purpose of acid protection, easy swallowing, etc.

The term ‘drug capable of dissociating to produce a valproate ion’ includes a

compound which dissociates within the gastrointestinal tract, to produce a valproate ion
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in-vidb to prodielrosy sedumels g %‘ﬁ“’ﬁsasv%ﬁp lfépﬂ?ﬁaégn 3‘%1‘? pt 8l§¥d‘é‘°)e,h X wel |

as othery ﬁh&%ﬁ%ﬁ&ﬁk'% g&ePfaR| £ BMAes-calfatf 86dp&indt Bsnedisk (f- e-
prodrugs) . I's also” includes formng a variety of pharmaceutically.
accept abl damh t wlp@steSand atllpojshacidaveat ildalratjo sandepurmisdedivang ¢headartidlon

salts include, but e.not Limted to.catio ase n_al kal.,i netals _.or
al kal i ne RAFRRZHORA yalpigly aé;éd Wi“'&lh(fﬁ ﬁﬂ‘.nggl&?m{%sso Wﬁg&oﬁ}#e' %ec%?ﬁm of .
magnesi U”&ﬁg%&‘} Yyehnwehs abdet FIv thhidobd bevapd vﬂﬁ%ﬁtoéﬂﬂ thetéadl SHRANNCcUBEATONI &
and am ne cations i'ncludi ng amoni um tetranethylammonium

t et r akt hycamprsitionrmyeight hikeavalproic atidrat Hl5o dissordates withintth gagtotrestinal tract
triethyl ag)itdge, 30, di %t hyl am ne, ethylam ne and the |Iike. O her

r epr esent RtPYR 2YPIERHE 1% nes useful for the

In addition to these specific compounds, one of ordinary skill in the art would

readily recognize that the carboxylic moiety of the valproate compound might be

20 functionalized in a variety of ways. This includes forming compounds that readily
metabolize in-vivo to produce valproate, such as valproate amide (valpromide), as well as

other pharmaceutically acceptable amides and esters of the acid'(i.e. prodrugs). This also

includes forming a variety of pharmaceutically acceptable salts.

25 Suitable pharmaceutically acceptable basic addition salts include, but are not
limited to cations based on alkali metals or alkaline earth metals such as lithium, sodium,
potassium, calcium, magnesium and aluminum salts and the like and nontoxic quaternary
ammonia and amine cations including ammonium, tetramethylammonium,
tetracthylammonium, methylamine, dimethylamine, trimethylamine, triethylamine,

30 diethylamine, ethylamine and the like. Other representative organic amines useful for the
formation of base addition salts include ethylenediamine, ethanolamine, diethanolamine,

piperidine, piperazine and the like.
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anhydi$ detimetanythe phanydceatitadly acogpidbjerenlts tlaarebfder i vati ves and mi xtures

t hereof. Exanples of water-insoluble polynmers include acrylates such as
nmet hacryl ates, acrylic acid copolyners; cellulose derivatives such as

et hyl cel I ul oseTRE 166! FeliQRRd 36RAR! SharRNMBENLRPBsitiBATad 1SHA KBPEiRGHEIBdes

any pharmaceutical composition that achieves the slow release of drug over an extended

period of time, and includes both prolonged and controlled release compositions. This

20  includes matrix systems, osmotic systems and membrane-controlled systems.

The extended release polymer may be a water-soluble polymer, or a water
insoluble polymer (including waxes). Examples of water-soluble polymers include
polyvinylpyrrolidone, hydroxypropylcellulose,  hydroxypropylmethyl cellulose,

25 methylcellulose, vinyl acetate copolymers, polysaccharides (such as alginate, xanthan
gum, etc.), polyethylene oxide, methacrylic acid copolymers, maleic anhydride/methyl
vinyl ether copolymers and derivatives and mixtures thereof. Examples of water-insoluble
polymers include acrylates such as methacrylates, acrylic acid copolymers; cellulose
derivatives such as ethylcellulose or cellulose acetate; polyethylene, and high molecular

30  weight polyvinylalcohols. Examples of suitable waxes include fatty acids and glycerides.

The extended release pharmaceutical composition may be prepared by processes
known in the prior art for example, by comminuting, mixing, granulation, melting, sizing,

filling, drying, molding, immersing, coating, compressing etc.



30 wei ght pol yvinyl al cohol s. Exanpl es of suitable waxes include fatty acids
and glycerides. The extended rel ease pharmaceutical conposition may be
prepar ed W9 opnesesses known in the prior art for exanpl epCyB@MMi3nut i ng,
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sol ution/di spersion of binder; drying and 5 sizing the granules; optionally

bl endi ng saciphensherpatlating withla granuiating tuid prseluten/ disperaien o PEes dryipgapd at i ng

t he granul.es/ blend; conpressi t L ubrj.cat i i dah |.zed
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addi ti vesexciplerddlatibedating B¢ glandlkpelehd; tdigprexsimntedubitaasblehdbitotsaitatdy be
prepared by dry 10 granul ation technique, conprising the steps.of blending
drug capadicd tablegiasdomtivnpigeeasing pritidilaefoaming potyaeeind sratingd 8 rel ease
pol ymer and optionally pharmaceutically inert excipient; dry granulating
the blend by roller conmpactor or slugging; lubricating the granul es/blend;
conpressi ng thie indidrcgenerhl hkgmd thatertcaded aditaze silvled hapbetpsemnelt by dry

optionally coating with filmform ng polymer..and coati itives. 15 In
ot h g Iahons SBEALC SRR e P8 oL it ol o GroBEd By
direct COARLESS bglgrc}a?é:m Qifend Waéesg&?mtepﬁnéb SnaBly PHbRRsHRGCAAYdert
capabl e issociating a$ a val proat on, extended’rel ease pol yner and
opt i onal | gxcifientyrdee @rarmddting theeblend byi pillentcpmphetbr ioc lugging; Habidaging ; the

di t i t he | ubrj d blend.int i.tabl jzed tablets 20
and: opt | GARNPY PGB I 5 RiFaoRG pop noibicee CoBlfasdth e 1
anot her g&ﬁﬁhgkviﬁ%ﬁﬁpfoﬂniﬁkepﬁ%ﬁ%ﬁQoaﬂgeﬁﬁﬁiJe@.b| ets may be prepared by

melt extrusion technique, conprising the steps of blending drug capabl e of
di ssokh ating as val proate ion, extended rel ease polynmer and optionally

phar maceuti cal i nert excjpient: 25 melti t bl end foll owe .

sol i di fying int'o® t e5_rﬁ?§81iai ﬁ'ﬁ?gt,’ s, %ﬁ?&?‘ﬂ*‘r& r?l%gse?t%%%crpa gLre |arnet%obb}_écrhé%clm es;

opt i onal | yorbh e @ciMilie, RBADAREE Wd $es| of bldidg &uk cagibanof dksoedhguent s;

| ubricating the granul és/bl end; conpressing the |ubricated bl end into

sui t abl e wilpredtetigh] extended release polymer and optionally pharmaceutically inert excipient;
lubricating the blend; directly compressing the lubricated blend into suitable sized tablets

20  and; optionally coating with film forming polymer and coating additives.

In another general aspect, the extended release tablets may be prepared by melt
extrusion technique, comprising the steps of blending drug capable of dissociating as
valproate ion, extended release polymer and optionally pharmaceutically inert excipient;

25  melting the blend followed by solidifying into a compact mass; breaking the compact mass
into granules; optionally blending with pharmaceutically inert extragranular excipients;
lubricating the granules/blend; compressing the lubricated blend into suitable sized tablets

and; optionally coating with film forming polymer and coating additives.

30 The term “pharmaceutically acceptable inert excipients” as used herein includes all
excipients used in the art of manufacturing solid dosage forms. Common excipients

include binders, diluents, surfactants, lubricants/glidants, coloring agents, and the like.
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The term "pharnaceutically acceptable inert excipients" as used herein

i ncl udes abI03/163685 pi ents used in the art of nmanufact uri ngPEaliBeB/@oBage
fornms. Common excipients include binders, diluents, surfactants,

| ubricants/glidants, coloring agents, and the |ike. 8 WO 03/103635
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glycal 4 - 15g rrEno di laurate, polyethylene glycol -20 glyceryl stearate;
al cond -ansithe{ikensesterification products, for exanple polyethylene
glycol - 6 corn oil; polyglycerized fatty acids, for exanple polyglyceryl
- 6 pentaol eate; propylene glycol fatty acid esters, for exanple propyl ene
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phenol s, for exanple polyethyl ene (g éz 20 cet her et hyl ene
gl ycol5 - dlstearam@olmﬁnwne;ﬁmw— 205 g teepvlafﬁtélylen@rgb@sahﬁmléo mmﬂpcsbléturate

nonopal m t at oly t ne - [0)4 yl en bI 0 0 own as

" pol oxama]?(ﬁyg’c%l%1 g&f&f 2%&??{ grylfs erar%%, %Qemgl e’s ﬁer%%egeflcﬁ?@% ér%%mt

gl ycochol gtaeaple %bl%r&l@yléﬁ‘d lycdPdi WMesineaily Ipoiygmweﬁkai fatpf Qeidsefier gkafrﬁplle

al ginate, octy f osucci nate di sodi um {)al mtoyl carnitine; and the |ike.
polyglyceryl — 6 pentaoleate; propylene glycol fatty aci esters for example propylene
glycol monocaprylate; mono and diglycerides for example glyceryl ricinoleate; sterol and

20  sterol derivatives; sorbitan fatty acid esters and its derivatives, for example polyethylene

glycol — 20 sorbitan monooleate, sorbitan monolaurate; polyethylene glycol alkyl ether or
phenols, for example polyethylene glycol — 20 cetyl ether, polyethylene glycol — 10 — 100
nonyl phenol; sugar esters, for example sucrose monopalmitate; polyoxyethylene —
polyoxypropylene block copolymers known as “poloxamer”; ionic surfactants, for

25  example sodium caproate, sodium glycocholate, soy lecithin, sodium stearyl fumarate,

propylene glycol alginate, octyl sulfosuccinate disodium, palmitoyl carnitine; and the like.
Examples of suitable lubricants/glidants include colloidal silicon dioxide, stearic
acid, magnesium stearate, calcium stearate, talc, hydrogenated castor oil, sucrose esters of

30 fatty acid, microcrystalline wax, yellow beeswax, white beeswax, and the like.

Coloring agents include any FDA approved colors for oral use.



Exanpl es of suitable lubricants/glidants include colloidal silicon dioxide,
stearic acid, nmagnesium stearate, calciumstearate, talc, hydrogenated
castor oiwpmsuexese esters of 30 fatty acid, mcrocrystalPCirnBoast73 yel | ow
beeswax, white beeswax, and the |like. Coloring agents include any FDA
approved colors for oral use. 9 WO 03/103635 PCT/1B03/02173 The
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like. Al tBydistyiiehylceltdoder diyakdxyethiyidellalobe Ccodllslg Carannsi t hpdisxgaopyli Si ng
film10 form ng pol yners market ed under various trade names, such

Opadry(r) mﬁvlogﬂlgbs% ehthglatey celbHosssetatrgphtirlater enllulnge Rgetatie drpclgatsy waes

provi ded 0 di i ' r fog.ms  of
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i nvent i onand thetlike. Atibinativelg coxangtaly atditabit scatipg oempssiionsoongiaisatgsfilver e
prepared under controlled conditions (tenperature from about 27C to about

35C aHy r Earaing, pokymerymagketade yader aroub Hade nawps, sysh 95 Qnedry® deadalse bss

descri bed I i val proex sodium | actose and hydr oxypropyl

met hyl cel P%ﬁofg%vc%%lé bl ended in a 20 rapid m xer granulator. The granul es
were prepared adding the granulation fluid (purified water) to m xture of
drug/ polymer/ 1l actose. The resulting granules were dried in a fluidized bed
drier and sievale tpHotigE Sumples @edravided tawaablei g ¢ anlinaey skl & grtdaded

ith tal . . C .
abl et o oRSPAS PRARLHILEhE MR Ao i ORI AARE ph bR SEEOARERBSERE ofy 10
WO 03151 036i36ntié@l /Th BOSfolld# i exaogyied, dise divblproex sodium tablets were prepared under

controlled conditions (temperature from about 27°C to about 35°C and relative humidity

less than about 20%), using the procedure as described below.

Divalproex sodium, lactose and hydroxypropyl methylcellulose were blended in a
20  rapid mixer granulator. The granules were prepared adding the granulation fluid (purified
water) to mixture of drug/polymer/lactose. The resulting granules were dried in a ﬂuidized
bed drier and sieved through suitable sieves. The dried granules were blended with talc
and magnesium stearate and compressed into suitable sized tablets and coated with an
aqueous dispersion of PEG 400 and Opadry.
25

10



Ingredient W/tablet (ng) 1 2 3 45 6 Divalproex 272.3 272.3 544.6 538.2

1076.4 1076. 4

g.s.

sodi um Lactose 10 10 125.4 131.8 10 25 Hydroxypropyl
350 270 3WO0 0248362¥5 net hyl cel lul ose Water q.s.

30

q. S. PGTABOXNS73 Q. S

0

Magnesium5 5 5 5 10 10 Stearate Talc 7.7 7.7 15 15 28.6 28.6 .Colloidal 5
5 10 10 10 10 Silicon D oxide Exanple 7 5 Tablets were al so prepared as
per the conposition of Exanple 6 uskxagplésel-6f ol | owi ng procedure: Dival proex
sodi um hydroxypropy|l nmethylcellul ose and | actose were blended in-a - rapid
m xer gnanul ator. The granul es were prepared adding the granul ation flqi d
10 (dispersion of 0.5 ng/m hydroxypr opyI rret hyl cel lul ose in purified
water) to mxture of|drug/polyner/Igg lg ( e resulting granules were
dried inragfdawdi zed| bed drier and SI eve tfirough suitabl e sieves. The
dried granul es were plended with talc and nmagnesi um stearate and
conpressed into suitpble sized tablets and coated with an aqueous
di spersijon of PEG 4D0 agd Opadry. 15| Thezext endeqy r el pasest abl et s gpr epar ed
accor di ng—to Exanples wer-e—t-hen valvated—f-er—hargness—ang—frabrH ty.
Har dness lezalprdeﬁnded e fa of val pro sofi per
conposi t| isodiuaf Exarrp sbﬁ Was ggﬁerm nsg 635| ngg cheu .282@%&90764
har dnesg_tester (forExanpies3-6), an Kel [Har gngss| tester (for anpl es
1 & 2 ), 126020 reshl tsi®f whi cﬁoar &d iln %‘g]b e . %PV\DOS/%%GSS
PCT/ | BO3/

Hiikd=ypropyl 300 350 270 300 245 275

methylcellulose

Water q.s. qg.s. q.s. q.s. g.s. q.s

Magnesium 5 5 5 5 10 10

Stearate

Talc 7.7 7.7 15 15 28.6 28.6

Colloidal

Silicon Dioxide > 5 10 10 10 10

Example 7
5 Tablets were also prepared as per the composition of Example 6 using the
following procedure:

10

15

20

Divalproex sodium, hydroxypropyl methylcellulose and lactose were blended in a

rapid mixer granulator. The granules were prepared adding the granulation fluid

(dispersion of 0.5 mg/ml hydroxypropyl methylcellulose in purified water) to mixture of

drug/polymer/lactose. The resulting granules were dried in a fluidized bed drier and sieved

through suitable sieves. The dried granules were blended with talc and magnesium stearate

and compressed into suitable sized tablets and coated with an aqueous dispersion of PEG

400 and Opadry.

The extended release tablets prepared according to Examples 1-6 were then

evaluated for hardness and friability. Hardness of extended release tablets of divalproex

sodium as per composition of Examples 1-6 was determined using Scheulinger Tablet

hardness tester (for Examples 3-6) and Vankel Hardness tester (for Examples 1 & 2 ), the

results of which are listed in Table 1.

11



Table 1: Hardness & friability of extended rel ease tablets of dival proex
sodi um I ngredi ents Exanpl e Exanpl e Exanpl e Exanpl e Exanple Exanple 1 2 3
4 56 Hawoaedssefd) 12-14 12-14 15-17 15-17 16-18 18-20 PCrapodozuys (% 0. 02
0.22 0.12 0.08 0.7 0.11 VLoss) The tablet of Exanple 4 and preferred tablet
formulation B of U S. Patent No. 5 6,419,953, were prepared and eval uated
for stickiness. These tablets were nade on rotary  press wi th punch of

di mensi o 9.2 .3 .and. at. a hardnes - - After 50

tabl ets, nfﬂéleilagﬁ@%e%%%ﬁtyv%fsexgeﬁ?cg@fegge %E’%)e?nsb e p rﬁg%gg&iﬁgi ng about 7.5
m of acetonitrile BRAmpRN! CEkSplel NCEXSmpIE |WESaipt) |MEX@miple t oEkamﬁlev*i th
wat er ; | t Higyedientspy ocedure was rgepeated fpr ryns of 100, 15§, 200, apd 250

t abl et s
tef] ror¢—actd— the arnount—of —vatprorc 4dci d

+

anget ilerlzyridrt:n vVahprai c e}ci13'71(:7ai or gl N Samiger) Wer e

b ol ) - -

R T, 3y
nmeasur eg—eyY—1it irofr—=¢€ teffit—or—Vvai
in the Eﬁ%‘thgé %t ai nee from t@bk et |f orovid atilon ®B0®as | calocul atjed 6Adm the
st andai &0 )rve and the total ampunt lof val prdi c—acid—extractedlfrom—beth

t he upper and | ower punch was plotted agai nst the anpunt of tablets_nade.
An 15 average Vi tebldtof Btanuile dearsl prgberesd tobleh fatnulation B iSoFatest None

[ i pg, by f [ the y-int he. )i Th
werght r bl BT RERARRGR B LRI ghek b LRl ey T
6, 419, 953,\kd With FERAUS difetkidriROL TX AT fnvasl £ alibEthesdielf dbalt B3 -12€P.~ On the
ot her hand, a constant wei ght residue of 0.010 nyg/tablet (0.1% w w of

active ingredient) was obtained fromfirst 50 tablets of Exanple 4.
Further, no ingrea i unc i I i i e
number of 't abl SHE By i B el BRI S ARY RO et ARRTEER B 1.3,
al nost  negilt b hddténigtlé akd BehiGited: AMROSIIM©OWas thehhradeugctoe) ml whthrwater; this
manuf acturi ng was done under condjtions described herei 0@825 Above g%ta
al so 1hdi pracedire fas repopiadppb 8RB di00m Y08 s Bl tEHIaets GoRpErer
controll egzith%%f%tz%ﬁ(? oA atH L b b1 %ﬁdfntéés%%ﬁ E’)E e iR nRdn® on%%g&i@ss

apl' e I SSO

friability. pr ovi des conparative ion data for the rketed
Depakot e( #gié BR amdéurt vD@alpedic avid ihhke ssatedettained dmsetabkeb fertmilaionds wailspr oex

sodi um of Exanple 4. The testi 1 L
calculgcgd from the stamfar Icgr%e and the total amount of valproic acid extracted from

.

both the upper and lower punch was plotted against the amount of tablets made. An

15  average value for stickiness was calculated from the slope of the regression line by forcing
the y-intercept of the line through zero. The weight residue obtained from tablet
formulation B of U.S. Patent No. 6,419,953 with respect to valproic acid was 0.0189
mg/tablet.

20 © On the other hand, a constant weight residue of 0.010 mg/tablet (0.1% w/w of
active ingredient) was obtained from first 50 tablets of Example 4. Further, no increase in
punch residue was observed irrespective of the number of tablets produced. The constant
residue weight clearly indicates almost negligible sticking of composition to the punches,
when manufacturing was done under conditions described herein.

25

Above data also indicates that divalproex sodium tablets when manufactured under

controlled temperature and humidity conditions produce tablets with less friability.

Table 2 provides comparative dissolution data for the marketed Depakote® ER
30 (500 mg) and the extended release tablets of divalproex sodium of Example 4. The testing

12



WO 03/ 103635 PCT/1B03/02173 was performed using type 2 USP di ssol ution
apparatus, operating at 37C with a paddle rotating speed of 100 rpm The
tabl ets vwoastiess®d in 500 mM of 0.1 N hydrochloric acid fPer/1B63/2$13 45 min,
foll owed by 900 m of 0.05M phosphate buffer containing 75 nM sodi um

| auryl sulphate at pH 5.5. 5 Table 2: Conparative Dissol ution profi I? of

Di val pr oexassprtfouned usisgdepe 2 VSR disselation prpargtisy Apgratiagat 84°G oty Paddler oi ¢

aci d) of Exanple De t t i t age
(5 1 el cASE00E et oF a0 TR, K% Apfe P s st g (MIWURh SR REIIBE PO,
my) 1 9 &irsB42zid Nollowdd b3 D00Om# 8f 4495M gh&Phée bulr ¢ontdidtng ThbiM sBdimnovi des
conparative dissolution data for the nmarketed Depakote(r) ER (2 10 x 500
ng) and tlaaybsulphredt MEPSase tabl ets of dival proex sodi um of Exanpl es 5-6.
The esting was perfornmed using type 2 USP di ssolution apparatus with a
paddl & speed of 100 rpm The tablets were tested in 900 m phosphate

buf f er ( pFhile @) CuintparatBte Sdidiolmidrapiofile ofSDivalpmoex sofinen teatsinded relense tabdgss i n

i nker basket of 10# and the. height of paddl 4 fram the bott
1515 D EWATSHIE SPETE ERIRReHY OrFasrpies aeheale vaiErel BRAPE pr ofl e

Vel proj ¢ gl ) of Exanpl o 5 CATHIAMTSRLRAREE (74) St Aoy o o
Curmul ati ve percehimegéh)( % | rel ease of val proic zmqukiﬁeﬁﬂgnbab]aqsadxct e ER (2
X Example 4 mg)

1 9 8

3 22 19

5 33 29

9 49 44

12 ‘ 59 60

18 79 102

Table 3 provides comparative dissolution data for the marketed Depakote® ER (2
10  x 500 mg) and the extended release tablets of divalproex sodium of Examples 5-6. The
testing was performed using type 2 USP dissolution apparatus with a paddle speed of 100
rpm. The tablets were tested in 900 ml phosphate buffer (pH 6.8) with 1% sodium lauryl
sulphate. The tablets were kept in sinker basket of 10# and the height of paddle was 4.5

cm from the bottom.

15
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Exanple 5 Exanple 6 500 ng) 1 16 15 17 2 26 22 24 4 39 34 35 8 59 53 50
12 75 64 61 16 88 75 69 20 98 94 83 24 105 98 96 5 Further,

bi oavai | aWwDIB1§3633 udy of the dival proex sodi um ext ended r ecCeaBes/ats et (500
ing) of Exanple 4 was carried out on healthy male volunteers (n=12) taking

Depakot e(a) ER t abl et (500 ng@ﬁas the reference, the results of which are
r epr esent dable3Tepmpargtiveopsssolied prefle of Divelprosk medum oxtgrdadgglease tabletrence,

of i vai prony SRR TD0a SEvaiki A0, bP Er BERRY-F S DBRERTI 35300 bl RV

agal n e(r) ER

t abl et s- BMktsrg of Abbott | aboratories under fed conditions: Tabl e 4:
Phar macokinetic paraneters gbtained through the bi-cavallability studies of
di val proex sodi um ext ended rel(hnmdatlabpextcsnmgd (‘Ef)p-aleaseetffrw)allﬁﬁm adilet s (500
ng). Pharfmaco *—(ng/ M) AUCo [t AUCo_. *** XFHEw er
(ng. h/ n (ngii%'ﬂmtdj‘)c( h) | Di vakBrpes Sodijum egtangRae T el Ti’seé’a!fs@te?ﬁ%ggﬁsl
1811.54 18.67 tablet of| Exanple 4 (Test)) Depakote(r) ER 508YmM®s5 1590. 74
1940.07 20 ngy tablet (Ref.) TeiélRef ((90% 106,91 (99. 63 - 99431 (87.41 -
92.21 (8:n_7_6-_c,ani4'_dgncg 114. 7 112.61) 104) -pterval)y 14 \'\9—93/—193635
PCT/ 1 B03/02173 2Cmax = Maxi rrurriZ@I asna concent rZxion, *¥ AUCI)_t24- Ar ea
under thg Tt asrra4 39 34 35

8 59 53 50

12 75 64 61

16 88 75 69

20 98 94 83

24 105 98 96

10

Further, bioavailability study of the divalproex sodium extended release tablet (500

mg) of Example 4 was carried out on healthy male volunteers (n=12) taking Depakote®

ER tablet (500 mg) as the reference, the results of which are represented in Table 4.

Open randomized, 2 treatment, 2 period, 2 sequence, single dose crossover, was

used for comparative bioavailability study of divalproex sodium 500 mg extended release

tablet against Depakote® ER tablets- 500 mg of Abbott laboratories under fed conditions:

Table 4: Pharmacokinetic parameters obtained through the bioavailability studies of

divalproex sodium extended release tablets and Depakote® ER tablets (500 mg).

Pharmacokinetic Con®  (ng/ml) AUC,** AUCq.*** Tax* *%*
parameter max g (ng.h/ml) (ng.h/ml) (h)
Divalproex sodium
extended release
tablet of Example 4 50.7 1592.31 1811.54 18.67
(Test)
Depakote® ER 500
mg tablet (Ref)) 47.75 1599.74 1940.07 20
0
Z:;;ﬁ;f’ce (90% 106.91 (99.63 — | 99.21 (87.41— | 92.21 (81.76— ]
) 114.72) 112.61) 104)
interval)
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concentration vs tinme curve fromO hrs to the tine of |ast sanple
collected, *** AUCO . = Area under the plasm concentration vs. tine curve
fromO hrwoOtd/103683 nity, ****Trmax Tinme to attain nmaxi mum PCAYBREs/02173
concentration 5 AUCO_a for Dival proex sodiumwas w thin 80-125% as per FDA
gui del i nes on bioequi val ence (Table 4). Above resul ts show t hat di val proex
sodi um 500 ng ke deximeneplesna sphesngaipenp 64 Ge pekreEadp teslgne

bi | abilit bl e t d Rt bl et
500 g, | ROMSHAIRE AR GER FEVLALE L BB s BPRaF R B PTGy cebpCes = ¢

i nventi OnAfelal{ﬁqu# @ﬁ’e,' ?Fastﬁé‘ coBEdn@atiby s Ik @k ﬁr}zfﬁlt @'Hr§ 96 ihfgty? %@*%& y
adm ni stration of vatproic acid (dival proex sodium to patients in need of

such tr edTimerto attdih Bioomad plaind cangenftaiidp of t he Di val proex sodi um (1000 ng)
ER tahl et of exanple 6 was carried out on healthy male volunteers (n=11)
t aki ng Depakote(r) ER tablet (2 X 500 ng) as the reference, the results of

whi ch are reprggeft, e@r'ﬂv&iﬁ@eﬁ sddiuhi QvaR R sth | 808125 taBiger FBAIGyideBifes Bn Show
that a fornulation of exanple 6 provides an activity and safety profile

that is sb1mdmalmcet(€abler4)t Aboverashitsishmad that tdwaémoe?qmdmméﬁo lpjlg(ﬁmmdedn t he

mar ket ndom z r ea erl n dose
cr ossoverrel Og Sali’rie?/aée %Bﬁfaé ‘THES@V%]?ZIB ﬁilﬁ’ a&%@%?osglg %?e&?ended
rel ease tghhgdt ngg&bfé@Eﬁtanetmrﬁg ER t abl ets of Depakot e(r) ER tablets
was performed under fed conditions. Conparative pharmacoki netic paraneters

t hus Whtained are listed in Table 5 25 15 WO 03/ 103635 PCT/ |1 B03/02173

Table 5. Co Ki
Sodi um ER  and B FHRRRACP R op Af FFuPRisHE B Biecers o ARG ufts pRbvide B0
AUCo_t **  4kofive deﬁvéf?es)ystem for RB¢ 8A®S @4ily Adrhifiistraliog off Malproic n@idh (divglpfobx

Di val proex sodium ER tablet 70.31 1827.°86 1981.31 9.91
sodium) to patients in need of such treatment.

15 Bioavailability study of the Divalproex sodium (1000 mg) ER tablet of example 6
was carried out on healthy male volunteers (n=11) taking Depakote® ER tablet (2 X 500
mg) as the referenée, the results of which are represented in Table 5. The objective of this
study was to show that a formulation of example 6 provides an activity and safety profile

that is similar or better to one obtained with an equivalent product in the market.

20
Open randomized, 2 treatment, 2 period, 2 sequence, single dose crossover,
comparative bioavailability study of Divalproex sodium extended release tablets against 2
X 500 mg ER tablets of Depakote® ER tablets was performed under fed conditions.
~ Comparative pharmacokinetic parameters thus obtained are listed in Table 3.
25
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of exanple 6 (Test) Depakote(r) ER (500 ng x 2) 63.61 1899.77 2099. 67

14.36 t
(90% con
concentr
curve fr
under th

ablet (Ref.) Test/Ref. 110.02 (99.61- 95.41 (86.08 - 93.81 (83.
fwoenaes631. 52) 105.76) 104.78) - interval) * CrapCEIR&G20mM pl
ation, ** AUCo t = Area under the plasma 5 concentration vs ti
omO hours to the time of |ast sanple collected, *** AUCO_a =
IablasSnEompartine phtinmeokinetic parsmeters/ Br ftalipts ®f Adaloracs S%‘#WlERy

*EEX Tmax Ti In xi mum pl asnma concentration AUCO a for
Di val pr o&dm?g‘ﬁie@&ﬁ%ﬁtbﬁ? @g&l@égi as shown in Table 3. The 10 resul

99

asnma

me
Ar ea
and

ts

show t hdt val B, é Spdi u 1Q00 njg d@d rlel fﬁ? t.akl et s B ep,a,hed as
per the gcrlbeé‘)"feleln avH% q"f)()corrpar ?ILetome
refer encePa(FF‘B’ff akd: MY5000 X | e several
particul 1v‘§1 rggxof the invention have been il ustrated anl described, | 15
it owill b l‘gthatt vari ous difications| and conbi nations of the
i nventi an’ al | t he 708%t cg]g bd83h8e wi t hodf8ddparting f9-8M t he
spirit an ﬁS he invention.| Further, if is contenp|lated that any
Si ngl e f e or anv conbi nation lof optional features of the jnventivye
vari ati orgem@mpl herein may be| specificallly excluded ffomthe claimed
i nvent i onysg4 g g 250 descri lgagias a neqabvoye |im t alpoom7 Acgordildgfey, i is
not inte g&ﬁ(ﬁgﬁ 20 the invention be limted except as )y t he appended
cl ai nB. f‘IﬂBBQ\ PCT/ 1 BO3/0R173—\We—Clat-m —ARr—extended—+el-¢ase
phar maceuTest/®efconposi ti S ; dgd e|of dissociating
to produc®o®, vafidenat € | | OE %Ei @?'41 %ggast %3 ndej rel ease
pol yner ;| ghemhanei n the|p utical Sit nuf act ured under
cont r ol | eg—>5—atrosphe ib conditions:
* Cpax = Maximum plasma concentration, ** AUCo.; = Area under the plasma
5  concentration vs time curve from 0 hours to the time of last sample collected, *** AUCo.«
= Area under the plasma concentration vs. time curve from O hours to infinity, and ****
Tmax = Time to attain maximum plasma concentration
AUC,.. for Divalproex sodium was within 80-125% as shown in Table 3. The
10  results show that Divalproex Sodium 1000 mg extended release tablets prepared as per the
examples described herein have bioavailability comparable to the reference product,
Depakote® ER tablet (500 X 2 mg).
While several particular forms of the invention have been illustrated and described,
15 it will be apparent that various modifications and combinations of the invention detailed in
the text can be made without departing from the spirit and scope of the invention. Further,
it is contemplated that any single feature or any combination of optional features of the
inventive variations described herein may be specifically excluded from the claimed
invention and be so described as a negative limitation. Accordingly, it is not intended that
20 the invention be limited, except as by the appended claims.

16



1 2. The extended rel ease pharmaceutical conposition according to claim1,
wherein 2 the drug is selected fromthe group consisting of val proic acid,
a 3 pharwa®euoicsanl |y acceptable salt or ester of val proi ®@caaBes/o2dival pr oex
sodium 4 and val promde. 1 3. The extended rel ease pharnmaceuti cal

conposi tion according to claim2, wherein 2 the drug is dival proex sodium
1 4. The ¥%@ €8 rel ease pharmaceutical conposition according to claimi,
wherein 2 the controlled atnospheric conditions conprise controlling
relative humdity. 1 5. The extended rel ease pharnaceutical conposition

accordjng to ¢l aim erein .2 the relative.humdityv.is | ess than about
205 167 Thele iRt IEPEE P AR Rl Rl RS accor ding 1o
claimpb, wherein, 2 the relative humdity is |ess than. about 20% 1 7. The
ext endod 1 el easd)phdiviRabie oL ISR P PEAIGE YRR 8 ki m 1. wher ei n
2 the controll ed _atnpspheric conditions _conprise controlling tenperature. 1
8. The3 ext ended WePrklsad opp sxigadedreleass b ¥R#osi ti on according to claim 7,
wherein 2 the tenperature is fromabout 27C to about 35C. 1 9. The

ext ended r el ea¥dersimr e c pbaimpgtuticehpeesinosionade opanuiectigdce uaden tontigltadei n

2 the gxtended eleﬁse golﬁper is a water-soluble polyner or a water

i nsoluble 3 p8 ARG Ofg “Pe ext ended rel ease phar maceuti cal conposition

accordjng to ¢laim9, rein t he ter-sol ubl e polynmer i.s. selected from
the_orbup condi St sod SpSe pOmRARBYRAbF BRI YRP R LIRS & WEFEGe,
hydroxypropyl meidivhgg! libl ei6eted 4fBRE Nk Ctdup! ARBisistthdYbf 2GAHBIE acid, a
copol yners, sodium al ginate, xanthan gum - 17 WO 03/ 103635 PCT/1B03/02173 5
pol yethyl ene oxiplesmaretiicatiyyddceptalle dalt oyodsiarsafsyalpneice acid adivgiprocdesodmny |
vinyl .6 ether co olﬁpers and derivatives and m xtures thereof. 1 11. The
extend®d rel eas@PHAPRURES i cal composition according to claim9, wherein

2 the water-insal uble polynmer is selected from,the group consisting of 3
met hact yl at ess- M&t@ds%rggaésaiﬁmw}ca Pwp%mw&eféﬂngc@ Hait e herBiat o,

4 pol ygt hyl ene, tﬁé‘ﬂ!ru%iigﬁivﬁlﬁlr@&%oﬁfun’ﬂm ght pol yvi nyl al cohol s.

4. The extended release pharmaceutical composition according to claim 1, wherein

2 the controlled atmospheric conditions comprise controlling relative humidity.

1 5. The extended release pharmaceutical composition according to claim 4, wherein
2 the relative humidity is less than about 40%.

1 6. The extended release pharmaceutical composition according to claim 5, wherein
2 the relative humidity is less than about 20%.

1 7. The extended release pharmaceutical composition according to claim 1, wherein
2 the controlled atmospheric conditions comprise controlling temperature.

1 8. The extended release pharmaceutical composition according to claim 7, wherein
2 the temperature is from about 27°C to about 35°C.

9. The extended release pharmaceutical composition according to claim 1, wherein

2 the extended release polymer is a water-soluble polymer or a water insoluble
3 polymer.

1 10. The extended release pharmaceutical composition according to claim 9, wherein
2 the water-soluble polymer is selected from the group consisting of
3 polyvinylpyrrolidone, hydroxypropylcellulose, hydroxypropyl methylcellulose,
4 methylcellulose, vinyl acetate copolymers, sodium alginate, xanthan gum,

17



1 12. The extended rel ease pharnmaceutical conposition according to claim1,
wherein 2 the pharmaceutical conposition is a tablet, capsule, or a pill.
1 13. Thewexsaesdedl rel ease pharnmaceuti cal conposition acc@®caipe/2073c| ai m
12, wherein 2 the pharmaceutical conposition is a tablet. 1 14. An
extended rel ease tablet conprising a) a drug capable of dissociating to 2
produck a val pmodtethylens, oxidel mythagryliceagid cepelymerse Hrdeic pahyiise/ myshyl pyl
whereipn the 3 I hj bi g L en manuf actured under
controfled 4 ae% ?gg OeI%g{scagtr(liglfe V%tﬁ}gsgg&%g&nt%%%}g%ﬂ%ﬂhe tabl et prepared
under pormal .. .5 conditians, 1 15. The .extended. rel ease. phar maceutical.
corrposfti on a¢ cgﬁﬁF 8“46 1glearsp aﬁfna\:/ﬁ%lf’éi PSSR af%%ﬁ?%ﬂf’e%m%lt érjfo‘g%ﬁ%lpi c
condi tj ons CcONPfheS QyAQOIMESbIeNPolyRhart iiy esdlebidddi fiym Yhd Egrolipe cexdigite cof

rel ease pharnmaceutical conposition according to claim 1%r, wherein 2 the
rel ati¥e humi di mpthaerylatess aeryhic ageidt copokymers) 7 ethyjellulosendeluloss egestate,

phar maceutical ¢ ition,accordi nqg to. i L in 2 the relative
hum dity is Iesg&ynﬁgﬁeg%%g%%l%cﬁgwﬁl% eog}‘;elﬁ 2edggﬁéelﬁéase phar maceut i cal
conposjtion accqrdin claim.14, wherein 2 t.he controlled.atpospheric
condi ti ons ¢ es‘?%“%@f?aF@eﬁqen@’%ﬁﬁf@ﬁﬁaﬁlfp@poi&%.aCCI‘H g Jp ecgad@d{?‘gﬁgﬁgle
phar megeut i cal GOPRARIabERIRAPEHIAIRE 1§ 8 1bldd dibdfle, oMagsigi n 2 the
tenperature is from agout %70 to about 35C d%bzo. An@éxtended rel ease

t abl ety conprjsi g]gilga{ k 13k difd - 8ah 12 WhdBpoat e
ion, a}'\d b) g ﬁ%a%%g@%%rg% g%e rcg?ﬂé%gg&%ﬁ%}%%&o é?%;&f\ fa e a’verarglcrgz1 3
resi dug on the thaph&mapenichl ¢engositntihatebddsout 0. 3% w w of the active
ingredient. 18 WO 03/103635 PCT/1B03/02173 1 21. The extended rel ease

tabl et accor didnzd @xehaédnrdidaser taBRt cohpriging #)he d‘ﬁﬁgcapamahlfedis&)cﬁting to

di ssoci ating as a valproate ion is selected fromthe group consisting of
val profc 3 aci Brodacqmurlpeetaioncad by apleagtsmaskiended relegpe palyer, gheein aﬁoi c
aci d, 4ival proe i : rom de. 2, T r

phar mageuti cal %éghngog’&qq’%gr?aagggréﬂr% ?éog c%a%eélfna\;/{v%?@ﬁlde%ggghecg t?ﬂge% S
di val pgoex sodi piosphét®. cohditiend ersdesnpabeatoe tiphaubiac guépacal undepamihalon
accordisng to claim 14 or 20,

conditions.
1 15. The extended release pharmaceutical composition according to claim 14, wherein
2 the controlled atmospheric conditions comprise controlling relative humidity.

16. The extended release pharmaceutical composition according to claim 15, wherein

2 the relative humidity is less than about 40%.

1 17. The extended release pharmaceutical composition according to claim 16, wherein
2 the relative humidity is less than about 20%.

1 18. The extended release pharmaceutical composition according to claim 14, wherein
2 the controlled atmospheric conditions comprise controlling temperature.

1 19. The extended release pharmaceutical composition according to claim 18, wherein
2 the temperature is from about 27°C to about 35°C.

1 20. An extended release tablet comprising a drug capable of dissociating to produce a
2 valproate ion, and b) at least one extended release polymer, wherein the average

residue on the tablet punch is less than about 0.3% w/w of the active ingredient.
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2 wherein the extended rel ease polyner is a water-soluble polynmer or a
water 3 insoluble polyner. 1 24. The extended rel ease pharnaceuti cal
conposi tiwp 0aaewssdli ng to claim 23, wherein 2 the water-s@cCahBe/Qotynmer is
selected fromthe group consisting of 3 polyvinylpyrrolidone,

hydr oxypr opyl cel  ul ose, hydroxypropyl methylcellulose, 4 nethylcellul ose,
vi nyl hcet at2l. dbpckiendedrelenselfahint atesrdiag éo cleimtlhan 2§uyrheren thedyug ¢applse
oxi de,, met hacryl.i ¢ acid copol rS,: b C rd YA t her
Copol Vhers and G BGrTRE S lalPd: il B St BB sl vanfoft

rel ease phar naGeid i £ phaop@ially cerale Gandort ested af MaRdoic vivid, edimalpibekhe
wat er -i nsol ubl e polyner is selected fromthe group consisting of

met hact yl at es, Soéluabtawiﬁ’élpgéﬁﬂée-copol yners, ethylcellul ose, cellul ose
acetate, polyethylene, and high 4 nolecular weight polyvinylalcohols. 1
26. Anl ext en2edheaixtcaaded pHeaserpbamaceuticat oompesitidrosecewsiing tos¢laign 2b, wherein

di val proex sodi lF{rrR; and .3 ﬁa)r at l.east one extended rel ease polyner; 4
wherein the phé d?fhé’ﬁ %%‘rﬁ?f}]élﬂ'i on is manufactured at a tenperature of

about 5 27C to _about 35C and relative humdity. of | ess than abaqut 20% 1
37" Theext catider el TR RIGETRI AP MR Fe SR 1 TR d ScParth 26,
wherein 2 the diyahihoekiAdh Ykhs PEIGHRALS lawakkrATRYRL pblyRRY & 04tyakG% t o
about 90% by 3 weight of the total pharmaceutical conposifion weight. 1
28. Th® ext endeusotwllepslsmghar naceuti cal conposition according to clai m 26,
wherein 2 the extended rel ease polyner is a water-soluble polynmer or a

wat er i nsol ulleThSextohdedatleastDhdn 2003 G3MmpHTHoH BABIdIAY #*Bcldin? 93, Wherein

ext ended rel ease pharnmaceutical_ conposition accgordi to claim28, wherein
2 the %at er - solth® M%r%?ﬁ%ﬁle i Boweécﬂ%dsefl?%?ﬁa t ﬁf@%r ﬂ%p FOMR i SPRPEIDGt Ofr3

pol yvifyl pyrroli &l @B losd]Y By @RSy | methylceljul
nmet hyl %el | ul oseéoqﬁﬁ%%ﬁ ce¥1 u‘g’glssgé(?]ﬁll\?kx% agfat’agg co}gglg@?reﬁnse, ys(gdiuuo%e’
al gi nad e, xant haehgleailuloge, puinyktdvylatn eopaliyders, mesdiwmuor plgimtec ixentbapogumer s,

mal(te L?%gn{] Kg; Lg:?({l%%ﬁﬁgrlle g}!{igélmetgacergflfi]ce 2@8 %%8&1%2%?5 n?a?gc %relﬂgfd\ﬁa&e}n\l/&ﬁylavnlgyl

6 ether copolymers and derivatives and mixtures thereof.
1 25.The extended release pharmaceutical composition according to claim 23, wherein
2 the water-insoluble polymer is selected from the group consisting of methacrylates,
3 acrylic acid copolymers, ethylcellulose, cellulose acetate, polyethylene, and high
4 molecular weight polyvinylalcohols.

1 26. An extended release pharmaceutical composition comprising

2 a) divalproex sodium, and

3 b) at least one extended release polymer;

4 wherein the pharmaceutical composition is manufactured at a temperature of about
5 27°C to about 35°C and relative humidity of less than about 20%.

27. The extended release pharmaceutical composition according to claim 26, wherein

2 the divalproex sodium is present in an amount from about 10% to about 90% by
3 weight of the total pharmaceutical composition weight.

1 28. The extended release pharmaceutical composition according to claim 26, wherein
2 the extended release polymer is a water-soluble polymer or a water insoluble
3 polymer.
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1 30. The extended rel ease pharnmaceutical conposition according to claim
29, wherein 2 the water-soluble polyner is hydroxypropyl nethylcell ul ose.
1 31. Thewexsaesdedsl rel ease pharnmaceuti cal conposition acc@®caipe/2073c| ai m
30, wherein 2 the hydroxypropyl methylcellulose is present in an anount
fromabout 7%to 3 about 65% by weight of the total pharmaceutical .
conposli t i on 2ReiThhextendgbrelepprplstme aly GIERESKIOB S FOFE I IR taim ¢ F18i on
according to cl,aim2 ei h 2 u .S58l egt ed
from tthe gr oupﬂéeonysvfl%ﬁs%\{gg%f IQ):l»yl‘arreeli hgcﬁﬁeggegs ?ﬁgllgrg ?c%géél?gc}eéogisgpé S’g

et hyl gel | ul ose poBRidyleetidasgt ayé&oxyptopyltslhilbse] neroxypebpyl gietiglcelulose,

wei ght pol yvi nyl al cohol s. 1 .33. The extended rel ease phar rrace%q%li? cal
conmpod ti on ac@stiyleriuiesecvdnyh 2ectaighgpralymers, t%éluﬁ%aﬁﬁ’é’@?uﬁ‘ an  gum,
conposition is o : PI 4 afflaR I e
phar rr;gceuti cal P@yﬁ@%ioﬁ&gyﬁﬁfﬁ% zt?%cpg{)%ql %1%’, m\%}w-%'reei n gg/t%%éﬁﬁ Vit
phar negeut i cal efierpesilimen ahd deritvaiveeand rhixdares Teecoéxt ended r el ease
pharmaceutical conposition according to claiml1, 14, 20 or 2 26, wherein
t he ext endedsy. gheagRnpbRfdSE phirtiRkeagREPashpdsttions accdtdarg toarigim 29,neherdnone
or nore pharmaceutically inert excipients. 1 36. The extended rel ease
phar mézeut i cal thovpiestelible pabmesrds Rglrewmseryl metyloilbiesen 2 one or nore
pharmaceutical ly inert excipients conprise one or nore glidants 3 .

| ubriciant's, 3. Therextendéd redeass pharplaceutieak compasitiqncacepiding wod#ins30, wWigreinan

ext ended rel eas har naceut. ca 0 sition c rising: ut
0L 5094 of ai vars Buroagtronk TatfelRRRF it Biet9 Rt sfhpt, sl abdg A

met hylgel | ul 0sgpoutdss0) b R B He totabpidmiedtichlachpesitionnaightd) from about
0.5-5%colloidal silicon dioxide; 20 WO 03_/ 103635 PCT/ 1 BO3/ 02173_ 6 wherein
al | peycent aﬂfgl‘h?{&téﬁﬁé@gel%gg?héﬂﬁ% tataal cc\fiﬁb&morp:iccbf&l%)ﬂ%‘lﬁﬁﬁp28'}\#/1@6%&11 7

c
conposition an I's manufactured at a tenperature of trom about 27C and
about 28 35C arihle r elagriinseltbler polysenf id estectadarfrahodhe 2991p 1 cassisting  of

extended rel ease jablet conposition conprising dival;proex spdium
equival ent 2 (BethEyiptet0 A HYIG o2 %oﬁf’g@ "y etg"r’"yc\?gﬁﬁ?eoi &eﬁ‘gﬁ"%f: 2Rt
l'east pne ext engdedimviene, and high molecular weight polyvinylalcohols.

1 33. The extended release pharmaceutical composition according to claim 26, wherein

2 the pharmaceutical composition is a tablet, capsule, or a pill.

34. The extended release pharmaceutical composition according to claim 33, wherein

2 the pharmaceutical composition is a tablet.

35. The extended release pharmaceutical composition according to claim 1, 14, 20 or
2 26, wherein the extended release pharmaceutical composition further comprising

one or more pharmaceutically inert excipients.

1 36. The extended release pharmaceutical composition according to claim 35 wherein
2 one or more pharmaceutically inert excipients comprise one or more glidants,
3 lubricants, diluents, binders, colorants, and flavoring agents.

1 37. An extended release pharmaceutical composition comprising:

2 a) from about 10-90% of divalproex sodium,

3 b) from about 7-65% of hydroxypropyl methylcellulose,

4 c¢) from about 0.5-18 % of lactose, and

5 d) from about 0.5-5% colloidal silicon dioxide;
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3 rel ease polyner, wherein the total tablet weight is |less than about 1500
ng. 1 39. The extended rel ease tablet conposition according to claim 38,

wherein WO®mms33 ti on conpri ses dival proex sodi um equi valP€miiBe3x02100 ny of
val proic acid. 1 40. The extended rel ease tabl et conposi tion according to

claim 39, wherein the 2 extended release polyner is t hapn 20%
wei ght ©of t ot alVhesn &l maﬁ%g%1araivaseﬁaépfék#@n@&i Veiehheh ten Waceut%al

composyti on i eo@ﬂyloh%nﬁ'l?i'rs%ﬁlﬁ c‘Aﬂ@cf &l Ing atu%e HS&%@ ‘%aa?aﬁia%%é’ mer

is a water-solu |ns epo

ext endgd rel eaS§5°C8@1HQ§]aﬁ0@mﬁﬁjdﬁﬂyQﬂ1@§qgh¢bagZ(pfoC| a| m 41 V\,her ein the
wat er- 2 soluble polyner is selected fromthe group consi stl ng of

pol yvi pyl pyr sgl Ad ded%e}u&rﬁmé% g&&@dﬂ wngﬁ[smgwa gf@éﬂrsemn equivalent
met hyl cel | ul ose, nethyl cellul ose yl 4 acetate copol yners 8d1
al gi nate, xant HarabguinﬂO(pmhg/ei blycbten]dOOmhge),f va‘fprmtm@mydlad: lesst dnc@pt@hg}adsr s,

mal hydrid d
Toxtur Ba. 1 her ogHeRE BpRmYn S hesert hade o BPIELNE P L ﬂ?&?%ﬁﬁv B cor di ng

to claim4l, wherelnthe wat er - i nsol ubl e polymer is selected fromthe
group tonsi sB?- r{E}leofeXF?Bfi%clieiﬂagﬁ egble qositiqnt ﬁ%c pgr t9 (S¥MULI% PoFHer |

ol et Byl ene, - ARTRSTERR cofipHiGeAHoBE fodiufl Of ny#hf’ Bp Eheypgproig acid.
ext endfd r gl ?@.Sﬁlet %P[ egggerfgagg:ttafﬂ%p fgﬁl%&lﬁ gac&ord a]co cf’aﬁe %@egfxflﬂ?raef (Sn of

sui table ronce-a- I’OCESS pa

an extgnded re|ﬁ@§ﬁe@ftﬁéd§§?6@hie@@dlemﬁﬁﬂm%lb?ﬁvelg}& dfmambvl@ewslgﬁprmrl si ng:
3 a) blending a drug capable of dissociating to produce a val proate ion,

and at 1l east 41 #&ngxt%ﬁde%”?ééhsé%ﬁﬁﬁ%o%béiﬂgﬁ ;acor@ingORy icRidl by, Gharil ad ng
the blend, 6 c) lubricating the blend of step a) of granules of step b

and 22 WO 03/ 1086@sd RiHse BOl3NG2 is7awatpr-s)lublepphmessiong wWaterdnspiutfle bolymgr. | nt o
a suitable size solid dosage form 8 wherein the pharnmaceutical conposition
i s maniuf act ud2drhensidended eleask ltabdet cOngpositiop herording do diatn éﬂ];swhérei&ahe AafEr-ocess
for ths pr epar asto'iu n of an ext elrgdeg frrel ease pharmaceuti cal 0Si tfu?orr]fe

le polymer 1s selected from the group consisting of polyvm Ipyrro
3 hydroxypropylcellulose, hydroxypropyl methylcellulose, methylcellulose, vinyl
4 acetate copolymers, sodium alginate, xanthan gum, polyethylene oxide,
5 methacrylic acid copolymers, maleic anhydride/methyl vinyl ether copolymers and
6 derivatives and mixtures thereof.
1 43. The extended release tablet composition according to claim 41, wherein the
2 water- insoluble polymer is selected from the group consisting of methacrylates
3 wherein the water-insoluble polymer, acrylic acid copolymers, ethylcellulose,
4 cellulose acetate, polyethylene, and high molecular weight polyvinylalcohols.
1 44. The extended release tablet composition according to claim 38, which is suitable
2 for once-a-day dosing.
1 45. A process for the preparation of an extended release pharmaceutical composition,
2 the process comprising:
3 a) blending a drug capable of dissociating to produce a valproate ion, and at least
4 one extended release polymer,
5 b) optionally granulating the blend,
6 c) lubricating the blend of step a) or granules of step b), and
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2 the process conprising: 3 a) blending dival proex sodium and at |east one
extended rel ease polyner, 4 b) optionally granulating the blend, 5 ¢)

| ubri cat iwgQ oshessbd end of step a) or granul es of step b), @aa/1B03)2173
conpressing into or filling into a suitable size solid dosage form 7
wherein the pharyraceuti cal .conpgsj.tion is., uf actured under controlled 8
at m)spaeri ¢ confl (SoBWEessHIgBto ofﬁﬁf“ﬁﬁ%‘ﬁoe%%mgg@oﬁ‘%ﬁsﬁ ddgsagedPmmsas or 46,
wherein the granul ating conprises one of 2 a wet granulation, dry

granul 8tion, orvherei| theephersacsatiea c Rempeaition] i3 gmarp@cyresk aaden cwopiglledy t o

claim47, whereg] . .ation is carried out by a wet 2 granul ation
t echni %ue. 1 4?.'“92\&%%%%@1@ ((?#S'the preparation of an extended rel ease

phar maceutic onposi t.i 2 of .dival proex.sodiu he process conprising:
e oty bl e AacRss FrPe piprGh o aB et GG i ebeR REE e e
from 4 about 7t8%¥edREs édmpreasd: one extended rel ease polyner; 5 b) wet
granul ating the blend fromstep a); 6 c) drying and sizing the wet

granul gs; 7 d) hylyideatd ﬂigalg%xQBBi'ﬁHL g %@9%% éﬁ@&t@a‘edqa a%@;ylﬁé}ﬂpr essing

into or fillinginto a Suitable size so sage rorm ern al

percenyages areppasad. M &hthﬁ @%b i ght of the pharnmaceutical 10
ti S n@pn%r?ac?uré% un

conposition and et controll ed atnospheric conditions.
1 50. The process ;accordi to claima49, wherein in . steg e) granules are
conpregsed into% é%§8FWBgﬁ%§§8gf?§¥ﬁ{afﬁgﬁﬁm 898F893§§8acc0rding to claim
50, wherein the solid dosage forjn.is, a tablet. . 22 WO 03/ 103635

PCT/ 1 883/ 02173 9 ﬁmpf??émﬁr”&‘i?é’ééﬂfé%‘ﬂ% ﬂ’@taﬁ? siqe 0l 495a2GHSMBI n i n step e)
granules are filled into a 2 suitable size solid dosage form 1 53. The
procesd accor diViireip éheainhaspaceiieal e pempositiro| if dmassiagerddorundes contraPed| e.
2 54. %he exteq®ﬁ§ﬂ%@hg@gfiﬁ&%rnaceutical conposition according to claim

erern (

45, 46 or 49, e controll ed atnospheric conditions conprise

contr 0|1I 'ng réﬁl ﬁtlel f)lrgcess according to claim 45 or 46, wherein the granulating comprises one of
2 a wet granulation, dry granulation, or a melt extrusion technique.
1 48. The process according to claim 47, wherein the granulation is carried out by a wet
2 granulation technique.
1 49. A process for the preparation of an extended release pharmaceutical composition
2 of divalproex sodium, the process comprising;:

a) dry blending a mixture of from about 10-90% divalproex sodium, and from

4 about 7-65% of at least one extended release polymer;

5 b) wet granulating the blend from step a);

6 c) drying and sizing the wet granules;

7 d) lubricating the granules from step c); and

8 e) compressing into or filling into a suitable size solid dosage form;

9 wherein all percentages are based upon the total weight of the pharmaceutical
10 composition and it is manufactured under controlled atmospheric conditions.

1 50. The process according to claim 49, wherein in step €) granules are compressed into

2 solid dosage form.

1 51. The process according to claim 50, wherein the solid dosage form is a tablet.
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4 humdity. 1 55. The extended rel ease pharnmaceutical conposition according
to claim54, wherein 2 the relative humdity is |l ess than about 40% 1 56.
The ext ermod3nedéanse pharmaceuti cal comnposition accordi ng PCe/1BO3I2m1355,
wherein 2 the relative humdity is |less than about 20% 1 57. The extended
rel ease pharmaceutical conposition according to claim45, 46, or 49, 2
wherei b t he édnlhoprosessaacspukingeto elaigbAd Wherss Bostep ok grangles gt [illgd into a
temperature. 1 éﬁmbl%%%éﬁ&ﬁ%‘a%%&%ﬁase phar maceuti cal comnposition

: erern

according to clarm e tenperature is fromabout 27C to
about 35C 1 An extended rel ease.tahl et. conpr.i.sjing: -2 a) dival proex
2odtunl and S bFheaRordss BoEink 3 ST Wisen B B ol satila Gpiiel o
t abl et ,when ured in.a type 2 dissolution apparatus, paddle,_ at 100 5
rpm af a t erfbol it eHEdsH relsdie ghgmacpyiog @OWOS&F&@CN% t%ffg%lm@a?maﬁgs, 6
fol l owsd by 900y piref uft CaMrpilQs ARASShEN fBhaikieR! AloRigiBe 7SoriMunRdiHmTAUr Y
7 sulfate, pH 5.5, for the renminder of the testing period exhibits an in
vitro 48 di ssollmmidityprofile as follows: 9 i. no nore than about 30% of
total valproate is released after 3 hours 10 of neasurenment in said
appar atus; 135. The éxtandedlrelebse4thatmoacebiieil céfPosifion atmirdivglipchih 64] sheelreased
after 9 12 hours qof neasurenent in said apparatus; 13 iii. from about 50
to abodt 80% of the&laivemydEyisclessthanpbont d0oat t er 12 14 hour of
measur enment in said apparatus, and; 23 WO 03/103635 PCT/1B03/02173 15 iv.
not nole thaho-8be etendsd aplegss phegatcsuiien] cempasition agqosding & plgim $5ovherem
measur gnment in i : . ended rel ease tabl et according
5 t?l%lrcga ﬁ?lﬁ{n?e 'lgii‘)[? I 1%Iss§[9arb£6%t Eg‘%)

to claim59, whérein manufactured at a tenperature of
bout 27C t t 35 | ati ve. hum di t f .l h t 20% 1
IR R AL L A R e

exhi bibs the  wherein the controlled atmospheric conditions comprise controlling temperature.

1 58. The extended release pharmaceutical composition according to claim 57, wherein
2 the temperature is from about 27°C to about 35°C.
1 59. An extended release tablet comprising:
2 a) divalproex sodium, and
3 b) at least one extended release polymer;
4 wherein said tablet when measured in a type 2 dissolution apparatus, paddle, at 100
5 rpm, at a temperature of 37+0.5 C., in 500 ml of 0.IN HCI for 45 minutes,
6 followed by 900 ml of 0.05M phosphate buffer containing 75 mM sodium lauryl
7 sulfate, pH 5.5, for the remainder of the testing period exhibits an in vitro
8 dissolution profile as follows:
9 i. no more than about 30% of total valproate is released after 3 hours
10 of measurement in said apparatus;
11 ii. from about 40 to about 70% of total valproate is released after 9
12 hours of measurement in said apparatus;
13 iii. from about 50 to about 80% of total valproate is released after 12
14 hour of measurement in said apparatus, and;
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2 followng in vitro dissolution profile: 3 a. from about 15%to about 30%
of total valproate is released after 3 4 hours of neasurenent in said
appar at uswo93h03685 om about 40% to about 70% of total val pPcatiBoi/®11¥el eased
after 9 6 hours of measurenent in said apparatus; 7 c. from about 50%to

about 80% of total valproate is _rel eased after 12 8 hour f sur enent
in salY apparatus, and QOHmOFFofhW%’ Pg%aIS@BTBFtetIBFaPaS\?glagﬁ%gg Z‘W@ o

rel eagged after 18 hours Qfe,cdOmPRasYLE 4@ said apparatus. 1 62. The
ext ended rel ease phar malceuetalscglltln corrpolsigP?ggﬁ according to claim59, wherein

2 the extend e a cal Ssiti f upt : I $) ne or
nor e g phar%cgﬁ%i%%%dégi{neg% gggé%lggiagncgggglk%f?#ﬁe%gkpglﬁ%glg%l nggeg ﬁabl et
according to cliidificfuel &% twhpebunbeT ivdgedred to2alssidl 357Chyndreakdlfwehuman
subj ects produces a Crmax and AUCo-a which is 3 conparable to the Chax and
AUCD_~3 val ues hysriditnoEleshipaegbouidNent dose of 4 Depakote (r) dival proex

sodi um extended rel ease tablet. 1 64. The extended rel ease tabl et according
to clal m 59 @hilhe dxsendad relédse tdbdet aocmrding-td alaim2 9waierein said eblet Axmbithde of

treating epilepsy, mgraine and bipolar disorders by admnistering an 2

ext ended rel eas@ﬁ%‘ﬁﬂ"rg%ﬁ&’gmﬁhé%utto&ﬂﬁfi % ion conprising: 3 a) a drug capable
of dissociating to produce a val proate ion, and 4 b) at |east one extended
rel eas® pol ymer; 24 Vi 0t abensSPcty ples/305q v4 tefalyalpropts igHeleased after 3

phar megeuti cal conpositiyg ‘

slo Mgﬁ;ﬁ“ﬁﬁgﬂ?‘bg?‘a gnper at ur e of from 6

about 27C to about 35C angr rZP{aE?. ve hum ess than about 20% 1 66.
The extended rel ease pharmaceuticgl .C b ing taq 1.MH5,
wher ei 2 the drug clgpg{ﬂnéa ?ut(f@s)%(t)%?%%??é))?g?[%&g@géggOggvlélrﬁlﬁé%%fleaf?egr? is
sel ectegd fromthe 3 gr guprsednsasiremantdh syidlappgatusaci d, a pharnmaceutical ly
acceptable salt or ester of 4 valproic acid, dival proex sodium and

val promide. 1 67. The; ext@ndssht56beasSHRNBDIPELI GalpréAIRORIdabaNafegaer di ng
to claim 66, wherein

8 hours of measurement in said apparatus, and;
9 d. not more than 85% of total valproate is released after 18 hours of
10 measurement in said apparatus.

1 62. The extended release pharmaceutical composition according to claim 59, wherein
2 the extended release pharmaceutical composition further comprising one or more
3 pharmaceutically inert excipients.
1 63.The extended release tablet according to claim 37 or 59, which when ingested
2 orally by healthy human subjects produces a Cpax and AUCp« which is
3 comparable to the Cyx and AUC).. values generated by equivalent dose of
4 Depakote® divalproex sodium extended release tablet.
| 64. The extended release tablet according to claim 59 which is suitable for once-a-day
2 dosing.

65. A method of treating epilepsy, migraine and bipolar disorders by administering an
2 extended release pharmaceutical composition comprising:
3 a) adrug capable of dissociating to produce a valproate ion, and
4 b) at least one extended release polymer;
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2 the drug is dival proex sodium 1 68. A nethod of treating epilepsy,

m grai ne and bi pol ar disorders by adm nistering an 2 extended rel ease
phar macewpDa®all03sedrposi ti on conprising: 3 a) dival proex sodcCumBoand’34 b) at
| east one extended rel ease polyner; 5 wherein the pharnaceuti cal
conposjtion is nufactured at .a tenperature of fro 6 about 27C about
35C amd rel at i VECIHhRgiPRymRiceytical ComBesitighismanggciurcg ¢t 2 R

el eage phar MGG hFRL 1 CARROSIC B3 BEAN HhAiL I UIIMABARE, 2 wherein

the extended release polyner 1s a water-soluble polyner or a water

I nsol ubl e po r. 0 he extended. rel ease. phar tjcal. c | 1. on
ncoor ding ¢ e TaeicEadel rekEs RRAGRERRicG v SR SR AR i LRI
from thhe group tkdBfigSédpasle Uf di&o&@iiﬂ%/ kO pidavicé @l vall@be ion is selected from the
hydroigpropylcellulose,_hydrox propyl nethylceILuI?se, 4 met hyl cel | ul ose,
vi _nél cetat e @l@w ganssEng ofdia lﬁl9@1%&lé}ar&lafﬁﬁuﬁﬁﬁd)g???Fftﬁ@lepﬁﬁty@lt%%ééﬁeh
oxi de, , met hacr C_.aci ST ﬂq%ﬁ ri de/ met hyl viny et her
copol y%rs_ and)(/ai?rr?l\?afl(iaﬁlg@%%%g%o?& ur’eég%’%g_r €o Q 1 71. The extended rel ease
DLt B} 2R uRiukd RGeS BRSPS RS i . v

et hacy yl at es, gRcHYE sQivdpdee SRRIMMEr S, ethylcel lul ose, cellul ose acetate,
4 pol yet hyl ene, and hi gh nol ecul ar wei ght pol yvi nyl al cohol s. 25

1 68. A method of treating epilepsy, migraine and bipolar disorders by administering an
2 extended release pharmaceutical composition comprising:

3 a) divalproex sodium, and

4 b) at least one extended release polymer;

5 wherein the pharmaceutical composition is manufactured at a temperature of from
6 about 27°C to about 35°C and relative humidity of less than about 20%.

69. The extended release pharmaceutical composition according to claim 65 or 68,

2 wherein the extended release polymer is a water-soluble polymer or a water
3 insoluble polymer.

1 70. The extended release pharmaceutical composition according to claim 69, wherein
2 the water-soluble polymer is selected from the group consisting of
3 polyvinylpyrrolidone, hydroxypropylcellulose, hydroxypropyl methylcellulose,
4 methylcellulose, vinyl acetate copolymers, sodium alginate, xanthan gum,
5 polyethylene oxide, methacrylic acid copolymers, maleic anhydride/methyl vinyl
6 ether copolymers and derivatives and mixtures thereof.

71. The extended release pharmaceutical composition according to claim 69,wherein
the water-insoluble polymer is selected from the group consisting of

methacrylates, acrylic acid copolymers, -ethylcellulose, cellulose acetate,

N S N

polyethylene, and high molecular weight polyvinylalcohols.
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