()*+e3eXNXFFGWInJN6DNTNt 1 5 SUSTAI NED RELEASE FORMULATI ON FI ELD .
BACKGROUND OF BVENTI O * 08 OCT 2002 The present i nvention rel 0CT ;2002 °
a sustal har maceuti cal preparation in tablet form where the
active | nt | s an anti-convul sant nedi cation, preferably
car bamazenpi neG°°°370 Sei zures caused by gpilepsy require tong-termtherapy and
nost anti epileptic nmedications nust be adm ni stered sever m“mﬁ%

Car banazepine i s used as an anti-convul sant nedication in m \

epi | epsy. Al though carbamazepine (CMZ) has an initial half T1feggf«20-40
hrs, the half |life becones shorter through autoinduction during repetitive
1 S admnistration. Carbamazepine's half life is decreased to 12 hrs with a
single dose and 8 hrs upon nultiple dose2. Therefore, sustained rel ease
formul ati ons of these drugs have been devel oped. Carbanazepine is reported
to be duite errati c SUSEAINEPRBPLEASE FORMILATI@Nsons for irregular or
i nconsi stent absorption are (a) |low water solubility and physi co-chem cal
properties of the 20 nolecule leading to very slow dissolution rate in the
gastrointestinal fluid, (b) anticholinergic properties of the drug which
may beconmeppry ANDIBACKGROUND OPTERIINVENT®N and thus nmodify its
gastrointe§|na ransit trne. asma tmax 1S reported to be 4-8 hrs after
oral adm nistration, but nay be del ayed for 0 ~O0C" 2Q2 . 2 nore than
24 hrs. Plasma 7|5h@p:aetsmltollnzv@mfxgn relatesdo@ spsineddelsiase phammacsusical
carbanmazepi ne are variable ranging from0.5 to 25 ncg/m . Usual adult

t her apeut | kﬁiﬁ%ﬂoﬁ i tSbIBEFHBE Rvkkerd ZhdThétve mEEﬁexﬁri@Qﬁ Fhiidinvifabinay of

(ﬂpt abol i s vol ves conver5| dn to carbamazepi ne 10, 11 - epoxide. This 5
~retabolite |a as. acti G, col ogi.cally as the parent conpound and its
concent r at ™ ‘anOBH?K 4 %L‘inﬁz §¢-reach 50% of that of carbanazepine.
The 10,11 - epoxide further netabolizes to inactive conpound, which is
excretl®d in theSeizires cadsalby apilepsyrreems borigoterml therapy, ammlmiostanti-s provi ded
by the present 10 invention would snmooth the fluctuations in plasm drug

concent r at LAt ledications must be administered several times a day’.

Carbamazepine is used as an anti-convulsant medication in the treatment of
epilepsy. Although carbamazepine (CMZ) has an initial half-life of 20-40 hrs,
the half life becomes shorter through autoinduction during repetitive

15  administration. Carbamazepine’s half-life is decreased to 12 hrs with a single

C} . dose and 8 hrs upon multiple dose’. Therefore, sustained release formulations

of these drugs have been developed. Carbamazepine is reported to be quite
erratic in its absorption’. Possible reasons for irregular or inconsistent
absorption are (a) low water solubility and physico-chemical properties of the

20  molecule leading to very slow dissolution rate in the gastrointestinal fluid, (b)
anticholinergic properties of the drug which may become more evident during
prolonged treatment and thus modify its gastrointestinal transit time. Plasma

tnax 18 reported to be 4-8 hrs after oral administration, but may be delayed for



di m ni sh concentration related side effects of the drug, which is sonetines
close to a daily dosage of up to 2000 ng. CGerman Patent No. 44230@8 0CT 208
discl oses a del ayed-rel ease oral dosage form of carbamazepi ne. Thé 2
formul ation disclosed differs significantly fromthe 15 present invention.
German Patent No. 4423078 di scl oses & tablet, containing water soluble

pl asticizers and a coating which contains talc. The fornul ati on of the

present invention i disi nt egr.at i t.ablet, ¢ i ni hydr.ophaobi.c

Dl ot ci 2or ot 74 Bt FITHE PP Bk S apafC S5 A ey VARG, on o
a different quantitative conposition and not containing talc. 20 Japanese
Pat ent Appl cathainszepine 94 vagghleoadging flsems).a te dhmeg/mddUsshkadidt f or nul ati on
of carbamazepi ne. However, the fornulation disclosed is substantially
different f : bBMEH 21 1 OCT
2002 3 Japaﬁ%géeé%cgﬁfaggﬁl? g?ns 3 %g%txﬁigﬁlgggyb,%dgg@gg?te &f%vapﬁggsi ngl e
coating |l ayer qf the, present invention. None of these priaor, art. references
suggest ed ometabalisaybyolyes canyestion e caibapiagepingd Ook! 8BOXIAE: Ghisper si on,
hydr ophobi ¢ pl asticizer and disintegrating 5 agent of the carbamazepi ne

f or nul at3 onmetabolite iy Ssadtive phveniacologlicaliyoas e pardhit gbimpoachdadtidigeous to
have, an effective sustai ned rel ease carbanazepi ne fornul ati on drug which

is lower in ' ' ' 0 . sei zures
caused by BT anieXRplAhEtd BratrhBPtch 300 BPalaf SE L MRana il KAl o
THE | NVENTI ON The present invention provides a pharnaceutical preparation
in tabl et f&henlOviHer epaxide fartheranptahpligesctorinpefivecompeund whichdst
di cation, preferably a sustained release formulation, and nost preferably
sust ai nedex@bedsa theufmeat i on where the active ingredient is
carbamazepine. 15 In a first enbodi nent the present invention provides a

tabl et for prolonged, rel ease of.a jcatiqn, conprisi a) a
phar maceutical |y ‘F&P?‘géagﬁﬁu@mﬁaq@é’r B'é‘ﬁhﬁselﬁi ngv‘ﬁfﬁflﬁg'c presay o
met hacrylic polynmer; and (c) additional excipients; wherein said
met hacrlf i cinyentioe wauld saroatl sr flueiwatidns in plastna dreg poreantfagions andi ngl e
coating layer over said carbamazepine 20 particles and at |east one
addi tional  @heGnRHEESncefitrRfi6f 26latcdSsiad e ¥t ATHR W, WHiSH fdiRhttimes
close to a daily dosage of up to 2000 mg.
German Patent No. 4423078 discloses a delayed-release oral dosage
form of carbamazepine. The formulation disclosed differs significantly from the
O 15 present invention. German Patent No. 4423078 discloses a tablet, containing
water soluble plasticizers and a coating which contains talc. The formulation of
the present invention is a disintegrating tablet, containing hydrophobic
plasticizers and carbamazepine particles coated by a coating dispersion of a
different quantitative composition and not containing talc.
20 Japanese Patent Application No. 94-298499 discloses a controlled

release formulation of carbamazepine. However, the formulation disclosed is

substantially different from the present invention. The formulation of the



00~0CTZL~02 4 In a preferred enbodi nent the size of the carba Eﬁgnﬁg
particles is fromabout 30 nmesh size to about 200 nesh size. In aﬂgf r Q?
enbodi ment the nmethacrylic polymer is selected fromthe group consisting of
Eudragit RS, Eudragit RL, Eudragit RS30D or Eudragit 5 RL30D aqueous

di spersions, and m xtures thereof. I a preferred enbodi nent the

nmet hacrylic polynmer is present in an anount such that the dry weight ratio
of methacrylic polyner to carbamazepi ne exceeds a ratio of about 0.11:1. in
a pref er r edapahesti patent cordaims 3 eeafinghyers) donipaned teeths pingle coatinpOlayet ect ed
fromthe group consisting of a diluent, a disintegrant and a lubricant. In
a preferreq#qﬁpgg&ﬁﬁph“kggogiIuent is selected fromthe group consisting of
m crocrystalline cellulose, |actose and m xtures thereof. In a preferred
enbodi ment the diluent, js present in an anount of abqut, 5%to about 30% of
the wei ght of t hHORG 4thesehpEST arterefsrences, Biegesien wrlistlonehiha Hee pLEig cant
is selected fromthe group consisting of stearic acid and a salt thereof.

I n a pref ergopbigationiofecdatingedispbrsion ity drophotss eplhstidiz@namdraigihtegtatingom
about 0.2%to about 1 %of the weight of the final tablet. In a preferred
enbodi mgnt L Ag bp teeca%alﬁg%dﬂhétf&?ﬁ%l%ﬂ hfthepr @&ime&mﬁ&co“d enbodi ment,
t he present% nvention provides a ta e or prolonged release of a

medi cation, conprising . (a).a_pharmaceutically effective amount of

car bamazepi ne pattweuldde zxtg)hlxa affeniaEeQus t© havey sarefiendivecyustained aelease 0 8
OCT Q02 5 one additional excipient, wherein the carbamzepi ne particl es,

the net hacrgbsmPpine forndldtin dug 6RBichORe 16Wal th ARt My iyviek 8Rhichofsm a
dl sintegrating tablet. In a preferred enbodi nent the tablet "further

onprises a disjntegfant. . .In referred e di nent the .disint ant is
sel bet o1 PUIADIRoos e feauBnCo EF el ot BY PHrRyer it Heoaibdl B tor

sodi um crosscarenel | ose and sodi um starch glycolate. In a preferred

enbodi nent présendtavertiions present in an anount of from about 2% to about 6%
of the weight of the final tablet. In a preferred enbodi ment the sodi um

starch glycolate is present in an 10 amount of from about 0.8%to about 5%
of the weight of the final tablet.

10 SUMMARY OF THE INVENTION

The present invention provides a pharmaceutical preparation in tablet
form, where the active ingredient is an anti-convulsant medication, preferably a
sustained release formulation, and most preferably a sustained release
O formulation where the active ingredient is carbamazepine.

15 In a first embodiment the present invention provides a tablet for
prolonged release of a medication, comprising (a) a pharmaceutically effective
amount of carbamazepine particles; (b) a methacrylic polymer; and (c)
additional excipients; wherein said methacrylic polymer and at least one
additional excipient form a single coating layer over said carbamazepine

20 particles and at least one additional excipient is present as an extragranular

ingredient.



In-a third enbodi ment, the present invention provides a tablet for

prol onged rel ease of a nedication, conprising (a) a pharmceut GC&IOM 2002
ef,fective anount of carbanazepine particles; (b) a nethacrylic polyner; (c)
a hydrophobic plasticizes; and (d) at |east one additional excipient,
wherein the 15 rnethacrylic polymer and the hydrophobic plasticizes forma
coating dispersion. In a preferred enbodi nent the hydrophobic plasticizes
is diethyl phthalate. In a preferred enbodi mrent the dry weight ratio of
hydr ophobi ¢ pl astlhci pesferrednembadimgéntctheosizemt the ¢arbamaaspi@eopartichen mbout
0.05: 1 to about 20 0.3 : 1. In a fourth enbodi nent the present invention
provi des a Ti%tnqggoﬁh(pﬁ?egﬁrsﬁliégtoaab%ﬁépb %hrsqié?ase formul ati on of

car banmazepi ne, conprising the steps o ?13 form ng a hydrophobi c coati ng;
(b) applying the_hydrophobic 0.8 ocr Q2 6 coating dispersion onto

car bamazepi ne pafniagpreterres embedipentdhednathacmdic palymsr angelsgted from the
disintegrating agents, diluents and lubricants with the granules to forma
bl end; and gﬁ)u;peaﬁgi@ﬁﬁg ¥ EtidrapiteRe, BudragitiL,! Bhlifigit RS38IP0f Budiadit
enbodi ment the coating di spersion conprises a 5 hydr ophobi ¢ pl astici zer and

a net hactyl i mer. In a fifth epboedi ne t he present invention provides
a tabl etgfomﬁ %ﬂ‘é%%‘sr‘gi;%gggn&a Wé’giu(t,c rﬁl%e, %'consi sting essentially of
(a) a pharmaceutically effective anount of carbanmazepine particles, (b) a
met hacrylic pol yhera pnefefreyl embodumentothe muthacrphe|podyaiepiierpresesteneian t he
10 nethacrylic polymer and the at | east one additional excipient forma

singl e coati iR FRES B REet HA haRe ON OF
-~{HE DRAW Néﬁ%g?ﬁ.!ﬁh g%ﬁ%i?? %‘gré}gr med (It;n tgﬁrgltlsbo?r?@ﬁ?/enti onlgﬂaﬂrae

erein 15 described, .by y xanple only, with reference to the
acconpanyi nfXgfedRiadgtio %@?h:ﬁFﬁG 1 shows conparative dissol ution

profiles of Tegretol T"" 200 ny, Tegretol T"" Retard 200 ng and the 200 ny
dosage of the folmd gireforral enisodmeserthei atvdsust ome 2ddEidaal 2exsdipiont is
conparative dissolution profiles of Tegretol T"" 400 ny, Tegretol T"" Retard
400 my gd thecR% oM HOEPS Sdndidting OF AMHI1ALALOR dRfindeBfark 2SAG fubkHRYAT | ON:
In a preferred embodiment the diluent is selected from the group
consisting of microcrystalline cellulose, lactose and mixtures thereof.
In a preferred embodiment the diluent is present in an amount of about
5% to about 30% of the weight of the final tablet.
O 15 In a preferred embodiment the lubricant is selected from the group
consisting of stearic acid and a salt thereof.
In a preferred embodiment the lubricant is present in an amount of from
about 0.2% to about 1% of the weight of the final tablet.
In a preferred embodiment the route of administration is oral.
20 In a second embodiment, the present invention provides a tablet for

prolonged release of a medication, comprising (a) a pharmaceutically effective

amount of carbamazepine particles, (b) a methacrylic polymer and (c) at least



0 8 ocr ~00z FIG 3 shows conparative dissolution profiles of Tinonil
Retard 600 ng and the fornmul ati on of the present invention as cdﬂﬂaﬁﬂieﬂﬁﬁe
CR 600 ng tablets; FIG 4 shows nean pl asma car bamazepi ne concentrations
fromthe 5 single 400 ng dose bioavailability study in fasted vol unteers;
FH G 5 shows nean plasma carbamazepi ng¢ 10, 11 - epoxi de concentrations from
the single 400 ng dose conparative bioavailability study in fasted
volunteers; FIG 6 shows nmean plasnma car bamazepi ne concentrations fromthe
10 mul tipl e gesRIEQsRATScipienh ivitain @i darbamsidiiie particied, the MethubkeR' S;
and FIG 7 shows nean plasma carbanmazepi ne concéntrations fromthe single

600 ngy dose ¢ aratiye hioavail ahility. stud i?.fast'.n vol unt eers.

DESCRI PTI ONPOSIREE é&ﬁt%e%f‘wg%é%@%% ‘b?%ééhﬁﬁli“?&féﬂ’ﬁg I8 ovi des

a pharmaceutical preparation in tablet form where the active ingredient is
an anti - convul sarh aymdfaratd empogmedndthbiaplet farthencomprises aassnfegrant] at i on,

and nost preferably a sustained rel ease fornul ati on where the active

i ngredient is car ine. : i Shiadd.ak 0 i on
7Sl 1 ed by BroBrAeed, cribuiRles the didinlolrish e Reloctbd Rl MEMED 0
features_a conpressed core of particles or granules containing .

car banaz®pi fensisting @f wiareh, quegslatnized stazeh, sedium grosscaramgliose sodysedivmand

hydr ophobi ¢ pl asticizers, and at | east one additional excipient. 0 8 CCT
202 s The ad@r&ﬂ,grﬁiomg,ci pi ents include pharmaceutical diluents,

di sintegrants and lubricants. The del ayed rel ease coating materials

di ssolution retgrdin ent s), ar.e er .met hacrylic pol r nor e

Cér ef erably Eudra P2 R%fgéﬁg reé'é)?cfdlﬁ\_e?"i gﬁe gﬁg%éﬁgesgp% Y %HC%HF Eﬁ(ﬁo it
S30D and an aqueous di spersion of RL30D and m xtures thereof, nost

preferably ahowiRiddoaboutpe of the weightiof thgi finaksadet. ( nanuf act ured by Rohm

Pharma, Germany). These polyners provide a uniformfilmwth a

pH i ndependent diyg pRifERERhitodimbst Metddimitasdl plicBmts 3 prestnflitan be
regulated in quantities with a proper optim zed procéss to yield

10  amount of from about 0.8% to about 5% of the weight of the final tablet.

In a third embodiment, the present invention provides a tablet for
prolonged release of a medication, comprising (a) a pharmaceutically effective
amount of carbamazepine particles; (b) a methacrylic polymer; (c) a
hydrophobic plasticizer; and (d) at least one additional excipient, wherein the

O 15 methacrylic polymer and the hydrophobic plasticizer form a coating dispersion.

In a preferred embodiment the hydrophobic plasticizer is diethyl
phthalate.

In a preferred embodiment the dry weight ratio of hydrophobic
plasticizer to methacrylic polymer is in a range of from about 0.05 : 1 to about

20 03:1.

In a fourth embodiment the present invention provides a method of

preparing a sustained release formulation of carbamazepine, comprising the

steps of (a) forming a hydrophobic coating; (b) applying the hydrophobic



10-desired drug rel ease characteristics. Preferably, the weight ramigoong 2
dry nmethacrylic polyner to carbanmazepi ne exceeds 0.11 : 1 nethacrylic 002
pal yner to carbamazepine. Plasticizers are added to nethacrylic polyner

| acquers to enhance the plasticity of the lacquer filmand to nodify the
sustai ned action of the polynmer. 15 The plasticizes is preferably a

hydr ophobi ¢ pl asticizes and nost preferably diethyl phthalate (DEP).
Preferably, the weight ratio of diethyl phthalate to dry nethacrylic

pol ymer is icoating alisgersionf owhm edrbamageise : patticles aboform cated igrandlesp é¢)
preferably, the ratio of diethyl phthalate to dry nethacrylic polymer is in
a range of f : L ; - : gﬁﬂ"l' t ive

t he desired H?‘f}gavlvﬁggygtlﬁ%ggég}gu?éeeéﬁglﬁ??gﬁsn@]c%%flecégtlsﬁﬁtg?@e nt opéta I% s and

i nprove dissql.ution files. The rmgceuyti cal excipients include

di si ntegr anta;i?le’aﬁi;l CRRPIPENE E@:@S{EWE‘P@P%I’@FQ ntegrants are starch,
pregel atini zed starch, sodium 0 8 OCT Q02 9 crosscarenell ose and sodi um
starch glycol ate.InThe plieféraédgembbodirnest phef evatihy @ispresioni coaiprivepuat of
from about 2% to about 6% starch of the weight of the final tablet, or an

of e 11 natSPiHEte Badibs ARG H makbaS Mt RIBRBE ", 2 VCP S8 P O

cel lul ose and | actose. Mdre preferably, the |actose, the microcrystalline
cel l ul ose and ni Xnuaefifthhemhsidiment ghe spresentn inyensionu provides rantablsbuforsy t o
about 30% wei ght per weight of the final tablet total weight. The | ubricant

is prefer abbYol@iﬁgB&Siera% edfate aiudic@ivn, P'cdhsisahLY dssemiABLNbf I fapNa
nmount of from about 0.2%to about 1.2%of the final tablet. 10 Al't hough

he fol | owi ng descri pti ill.refer to the solid d for. "tabl et
for the sakEigmgsnticelly | tiesysi Bavthatk s RPN P HFEEn: Bhvent i on

is not restricted to any one type or potency of tablet. For exanple, the
present i nvemthacrybioupelyaiesoast (ch at Heastoome afdditadriabt excipicot; hwbersin the
| ozenges, with potencies of from about 100 ng to about 1000 ng of

car bamagepi Reethfryflie PUISARS A the &P1dA30ne! maehﬂnéfcig%'t %ﬁncglsm%@g and
flavoring agents which are well known in the art. The tablet of the present
invention is adni§§§tered oraI%X. Fonnulatigns of carbamazepi ne are

avai | abl e i FORHRE AYSK QVELIY CArPamAZeRMe PatiigIeS  esent i nventi on provi des a
single layered coating over the 20 carbamazepi ne particles and therefore is
a product technically nore convenient

BRIEF DESCRIPTION OF THE DRAWINGS
Results of tests performed on tablets of the invention are herein
O 15 described, by way of example only, with reference to the accompanying
drawings, wherein:
FIG. 1 shows comparative dissolution profiles of Tegretol™ 200 mg,
Tegretol™ Retard 200 mg and the 200 mg dosage of the formulation of the
present invention;
20 FIG. 2 shows comparative dissolution profiles of i‘egretolm 400 mg,

Tegretol™ Retard 400 mg and the 400 mg dosage of the formulation of the

present invention;



for manufacturing. It is to be understood that the invention is not limted
inits application to the details of construction and the arrangéﬁ@nﬁCJfﬂmz
t he conponents set forth in 1 the follow ng description. The invention

i ncl udes ot her enbodi ments and can be practiced or inplenmented in various
ways. Also it is to be understood thar the phraseol ogy and term nol ogy

enpl oyed herein is for the purpose of description only and should not be
regarded as limting. 5 Exanples of the Formnul ati ons of the Present

| nvention The foliIGl 3tshoms aimpiratipe dissalutiomaofilesofiEimeonil Retard d0lomgr di ng
a procedure which is generally described below, wth adjustnents to the
anount 10 a t [ j PRS- j<N esno| el ow.
The first ofad SPCRmuARRE QI pRSeERRERIRE 4o ekt B R g ¢
invention is _preparation of granules forned and coated by application of a
coati ng disﬁﬂﬂ%ﬁbn. A plasticizer is honpogenized in water by use of a

di spergating equi pnent. A dissolution retarding agent is then added and

stirred 15 to prgugcet ahewat infkandipbdsaiss icarbanldepirty ReNBE@PAtIhsI Fronk Sfie
sprayed on with the coating dispersion. A preferred particle size of

car bamazepi ne ks om about. S 0 sh size. After spraying
is fini éﬁed?l %4{);(15 %&‘gﬁegé %0298{"?8"&@%%}8% 5/)# %?fi?c?ygﬁﬁgeeﬁ%i sture content of
the granulate is in the specified range. The dried granulate is sized by
bei ng passed thr&ligh & nshows 20n@ae plasmast esrbanfazepisepr W,ddlure epexide
bl endi ng and conpression. The granul ate sub-lots are m xed in a bl ender.
Di si nt egr anggpédifiratiohs Foh RESIRASSAID flpr @Wc&nﬁb&aﬁ@@'tﬁoﬁtﬁ%ﬂiﬁhﬁua eved

terials are added to the blend” A lubricant is then screened through a
ui tabl e si eve gegf aldd%d to the blend and m xed. The tablets are conpressed
with a rot a3 a5 VPTG Srachi ne, equi pped 1 mwth punches specified
for the product, and according to the specifications of

FIG. 6 shows mean plasma carbamazepine concentrations from the

10  multiple dose comparative bioavailability study in fasting volunteers; and
FIG. 7 shows mean plasma carbamazepine concentrations from the

single 600 mg dose comparative bioavailability study in fasting volunteers.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

O 15 The present invention provides a pharmaceutical preparation in tablet
form, where the active ingredient is an anti-convulsant medication, preferably a
sustained release formulation, and most preferably a sustained release
formulation where the active ingredient is carbamazepine. The product is in
tablet form and production is simplified by the procedure of the present

20  invention.

The structure features a compressed core of particles or granules

containing carbamazepine coated with delayed release coating materials,

polymers and hydrophobic plasticizers, and at least one additional excipient.



the tablets. The present invention may be better understood W|th reference
to the Exanples and the acconpanying description. The formlati BOUCQ'C%{IPZ

tablet is 5 given below as a separate, illustrative Exanple.
Q002 12 Exanple 1 The 200 ngy tablet of Exanple 1 was prepared fromthe
followng materials: |IngredientQant8ty (g)carbamazepi ne200. OEudr agi t

RS30D {on dry basi s)30. 0di et hyl phthal ate4. 5m crocrystalline cellul ose

(Avi cel PH101) 40. Ol act ose nonohydrous ( 100 nesh)42.5corn starchl7. Osodi um
starch gl ycdheteddifond] exalpiéntdnagjnds phamsaceatiaslediienss, thsinbegrutd anfl
preparation of this tablet fornulation was as follows. Purified water and
di et hyl pht th%@éa%t{‘l' 5 g) were placed into a vessel, and diethyl phthal ate
was honogeni ze h an i mersible dispergating tool. Eudragit RS30D
(dispersions in an armunt e?ual to . 30g on.a dry basis) was, added and
stirred slowy. %P%Eﬁmﬂ@%léé@smlm§ rgtagding agents) aee f | ui d
bed apparatus and fl ui d| zing was started. When the outlet tenperature

reached t he pesfepdtly shettladgielpol 1h@rs§ﬁidté%>®¢fei/ﬂﬁ Fuideygid RE, Budrdet ROALLNG
di sper si on pfié\fter %,he sprlgyl r?g ?Nas tinished th}é gr anguil at e wasiigglrl ed sl ow y

the . 50 aabpqes isPesinl S B AR R AR M sy iskEEREE BERIBONG  [he

granul at es noi sture was checked. The dried granul ate was -then passed
through an aeadirhixduiesgheredf, maost preferahly enaqeeowndispersioreok Budrapite granul at e
was further mxed in a blender. Corn starch (17.0 g), 5 mcrocrystalline

cel lul ose ( b A
G e e

uniform film with a pH-independent drug permeability, retard the dissolution
rates and can be regulated in quantities with a proper optimized process to yield

10  desired drug release characteristics. Preferably, the weight ratio of dry
methacrylic polymer to carbamazepine exceeds 0.11 : 1 methacrylic polymer to
carbamazepine.

Plasticizers are added to methacrylic polymer lacquers to enhance the
plasticity of the lacquer film and to modify the sustained action of the polymer.
O 15  The plasticizer is preferably a hydrophobic plasticizer and most preferably

diethyl phthalate (DEP). Preferably, the weight ratio of diethyl phthalate to dry
methacrylic polymer is in a range of from about 0.05 : 1 to about 0.3 : 1 and
most preferably, the ratio of diethyl phthalate to dry methacrylic polymer isin a
range of from about 0.015 : 1 to about 0.25 : 1.

20 The excipients give the desired flow of the granules, uniform
compressibility into tablets and improve dissolution profiles. The
pharmaceutical excipients include disintegrants, diluents and lubricants.

Preferred disintegrants are starch, pregelatinized starch, sodium



Mendel , USA; 6.0 g) were sieved and added to the blend m x. Ivagnesi um
stearate ( 1.5 g) was then screened and added to the blend and ml ‘IW
tabl ets were then conpressed with a rotary tabletting nachi ne equi pped %h
10 punches specific for the product. Exanple 2 14 0 8 OCT ZDOZ The 400
ng tablet of Exanple 2 was prepared f9omthe follow ng material s:

I ngredi ent Quantity (kg)carbamazepi ne45. OEudragit RS30D (on dry

basi s) 6. 75di et hyl pht hal atel. Olm crocrystalline cellul ose (Avicel

PH101) 9. 00! afdsessretriphioby dhdysdiubdStanets flydokbe oTlie dishrte gran%ﬁ?ﬂmmﬂy arch
gl ycol at e ( Expl ot ab)I 35magne5| um stearate0.34 5 The nethod of preparation

The 400 my apeatih,n mpAat uf §optEeltRa Eabal e 4l ATRE Wity Al ver

i nstead of Eudragit RS30D (15%to carbamazepi ne weight), a m xture of
Eudragi t RSE@abl tabkt onamanmm.géﬁlomah@utdhii‘; t@rﬁbdﬁﬁé%godlum%tcl( 12%to
car bamazepi ne wei ght) was used. 0 8 0 cT z~~0z m Ingredientng/tabl et

. car bamaze pg%% Plte QFWSE 32ight %‘f%@ﬁ%@ﬂta%%ir PebifbrrEd A MR GHERERY |

pht hal at e4 rocrystallime cellul ose (Avicel PH101)80. Ol act ose
ooy (100 TSRS fepr S AL Geol Al o GRS,
microcrystalline cellulose and mixtures thereof are present in an amount of
from about 5% to about 30% weight per weight of the final tablet total weight.
O The lubricant is preferably magnesium stearate and most preferably is present
in an amount of from about 0.2% to about 1.2% of the final tablet.
10 Although the following description will refer to the solid dosage form as
a "tablet" for the sake of clanty, it should be understood that the present
invention is not restricted to any one type or potency of tablet. For example,
the present invention could also be in the form of tablets, troches or lozenges,
with potencies of from about 100 mg to about 1000 mg of carbamazepine per
O 15  dosage unit.
Optional ingredients include coloring and flavoring agents which are
well known in the art. The tablet of the present invention is administered orally.
Formulations of carbamazepine are available in the background art,
however the present invention provides a single layered coating over the
20  carbamazepine particles and therefore is a product technically more convenient
for manufacturing.

It is to be understood that the invention is not limited in its application to

the details of construction and the arrangement of the components set forth in
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basi s) 90. 0di et hyl phthal atel3. 5m crocrystalline cellul ose (Avi celqJ T
PE101) 120. Ol act ose nmonohydrous (100 nesh) 127. Scorn st arch5l . Osodt 91 gFar%nr?z
gl ycolate (Expl ot ab) 18. Omagnesi um stearate4. S The 600 ny tabl et of Exanple
4 was prepared as for Exanmple 1 _ P8 OCT ~0,~ m Exanple 5
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Exanpl e 6 | ngredientng/tabl etcarbanmazepi ne40Q. OEudragi t RS30D (20% on dry
basi s80. 0di dh¢\yphrgseaiagnt and teomanplosy cerploysd aherett i eforuthes purpose eaf
PH101) 80. Ol act ose nonohydrous (100 nesh)85. Ocorn starch34. 0sodi um starch

gl ycol ate ( @epéptadn s8lyOaRDsIRsld Rosbe siraéed & Mhetid®0 ny fornul ation of
Exanpl e 6 was pr(rmepar ed as for Exanple 1g,’ﬂrusi ng Eudf%git RS30D (20% to
carbarraz%p()i ne weight) and DEP (10%to S Eudragit dry weight). ~~oar
~~~ 19 anpl e 7 Ingredi entng/tabl et car bamazepi ne400. OEudragit RS30D (26%
on dry basi s104. 0di ethyl phthalate (10% 1 0. 4m crocrystalline cellul ose

(Avi cel PH101) 80. 0l act ose nonohydr ouExpmples efesh) 85. Ocorn st ar ch34. Osodi um
starch glycol ate (Expl ot althé Fobmatatess witkd Prgsahelhveniibe 400 ng fornul ation
of Exanple 7 was prepared as for Exanple 1,

O The formulations of the present invention were prepared according a
procedure which is generally described below, with adjustments to the amount

10  and type of ingredients as specified in the Examples given below.

The first step 'of thé procedure to produce the formulation of the present
invention is preparation of granules formed and coated by application of a
coating dispersion. A plasticizer is homogenized in water by use of a
dispergating equipment. A dissolution retarding agent is then added and stirred

15 to produce a coating dispersion. The carbamazepine is then sprayed on with the
coating dispersion. A preferred particle size of carbamazepine is from about 30
mesh to about 200 mesh size. After spraying is finished, the granulate is dried
slowly, until the moisture content of the granulate is in the specified range. The
dried granulate is sized by being passed through a mill.

20 The next steps of the procedure are blending and compression. The
granulate sub-lots are mixed in a blender. Disintegrants and diluents are passed
through a suitable sieve. The sieved materials are added to the blend. A
lubricant is then screened through a suitable sieve and added to the blend and

mixed. The tablets are compressed with a rotary tabletting machine, equipped
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basi s) contai ni ng al so di et hyl phthal atld ( 10% o Eudragit dry wei ght)di et hyl
pht hal at e9. Om crocrystalline cellul ose (Avicel 80.0PHL01) | act ose nonohydr ous
( 100 nesh) 85. 0corn starch34. Osodi um starch gl ycol ate

( Expl ot ab) 13viflrpgnelsésuspesifedl for ¢l Profuet,4dd argofdingtd dic specificdfiongpife 8 was
prepared as for Exanple |, using a m xture of Eudragit RS30D (15% of
carbanazepiqﬁ ﬁﬁjg%t) coated 5 granules and Eudragit RS30D (26% of

car banazepi né”wel ght) coated granul es. 0 gOCT 2002 21 Exanple 9

| ngr edi ent ng/ t abl et car banazepi ne200. OEudragit RS30D (52% on dry

basi s104. 0di et hy| Thshpreseat énvention) moy Jbg bpgerr yadenstaadewid referose (tavibeel
PH101) 40. Ol act ose nonohydrous (100 nmesh)42.5 'corn starchl 7. Osodi um starch

gl ycol ate ( @s@h%leb)aﬁdQHaqe@ﬁhEéxﬂﬁhg%amiﬁ&l.m BRI 619 bNehelh kAbletols
Exanpl e 9 was prepared as for anple |, 'except Eudragit RS30D (52% of

car bamazgpi ne wej ght) and DEP (10%of. 5. Eudragit dry weight) was used. o]
s ocr ~ Zglﬁ&h%f)@‘) 3o S‘?H?é?tgd}]lgﬁﬁﬁéﬁﬁa&l’g%r banazepi ne200. OEudr agi t
RS30D (26% 52. 0di et hyl phthalate ( 10%5. 2l act ose nonohydr ous {100
mesh) 82. Scorn starchl 7. 0sodi um starch gl ycol ate (Expl otab) 6. Omagnesi um
stearatel.5 The 200 ng formnul ati on of Exanple 10 was prepared as for
Exanpl e 7, except |actose was used as a single diluent, instead of a
i xture of lactose and S Avicel. Exanples of In Vitro and In Vivo Studies
ith the Formul ations of the Present Invention The tablets of the present
i nvention were eval uated by using the 10 foll ow ng dissolution tests and
bi oequi val ence studi es.
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corn starch 17.0
sodium starch glycolate (Explotab) 6.0
magnesium stearate 1.5

10

The method of preparation of this tablet formulation was as follows.

Purified water and diethyl phthalate (4.5 g) were placed into a vessel, and

diethyl phthalate was homogenized with an immersible dispergating tool.

Eudragit RS30D (dispersions in an amount equal to 30g on a dry basis) was

added and stirred slowly. The weighed carbamazepine (200 g) was placed in a

fluid bed apparatus and fluidizing was started. When the outlet temperature

reached the established level, the solution was sprayed with the coating

dispersion. After the spraying was finished, the granulate was dried slowly in

the same apparatus by warming until the outlet air temperature reached the



applicable to the 200 ng strength, since the 200 ng, 400 ng and 600 ng
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The method of preparation of the formulation of Example 2 was the

same as for Example 1.

Example 3

The 400 mg tablet of Example 3 was prepared as for Example 1,

however instead of Eudragit RS30D (15% to carbamazepine weight), a mixture

of Eudragit RS30D (12% to carbamazepine weight) and Eudragit RL30D (12%

to carbamazepine weight) was used.
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The 600 mg tablet of Example 4 was prepared as for Example 1.
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The 400 mg formulation of Example 5 was prepared as for Example 1,
using Eudragit RS30D (20% to carbamazepine weight) and DEP (6.5% to
O 5  Eudragit dry weight).
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The 400 mg formulation of Example 6 was prepared as for Example 1,
O using Eudragit RS30D (20% to carbamazepine weight) and DEP (10% to

5  Eudragit dry weight).
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The 400 mg formulation of Example 7 was prepared as for Example 1,

using Eudragit RS30D (26% to carbamazepine weight) and DEP (10% to
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Eudragit dry weight).
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diethyl phthalate (10%) 0.4

microcrystalline  cellulose  (Avicel | 40.0

PH101)
lactose monohydrous (100 mesh) 42.5
corn starch 17.0

sodium starch glycolate (Explotab) 6.0

magnesium stearate 1.5

The 200 mg formulation of Example 9 was prepared as for Example 1,
except Eudragit RS30D (52% of carbamazepine weight) and DEP (10% of

O 5  Eudragit dry weight) was used.
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Ingredient mg/tablet
carbamazepine 200.0
Eudragit RS30D (26%) 52.0
diethyl phthalate (10%) 5.2
lactose monohydrous (100 mesh) 82.5
corn starch 17.0
sodium starch glycolate (Explotab) 6.0
magnesium stearate 1.5

The 200 mg formulation of Example 10 was prepared as for Example 7,
except lactose was used as a single diluent, instead of a mixture of lactose and

5  Avicel.

O Examples of In Vitro and In Vivo Studies with
the Formulations of the Present Invention

The tablets of the present invention were evaluated by using the
10  following dissolution tests and bioequivalence studies.

The dissolution test was performed in two different media, water with
addition of SLS and water with 0.IN HCl. Along the transit through the gastro-
intestinal tract, any modified release dosage form contacts body fluids at
various pH levels. In the stomach under fasting conditions the pH is acidic.

15  Under the buffering influence of chyme, the pH in the stomach can rise to an
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and pancreatic juices, the pH level rises to the physiological neutral point of
about pH 7.4 and to an even more alkaline pH 8. Therefore, dissolution tests
were performed at various pH media within the physiological range. To model
the influence of surface active physiological ingredients that naturally occur in
the digestive fluids, sodium lauryl sulfate or a polysorbate are added to the
dissolution media. This procedure is also necessary if the drug under
investigation is a poorly wettable drug, such as carbamazepine.

Comparative dissolution profiles are shown in Figures 1-3. Figure 1
shows comparative dissolution profiles of Tegretol™ 200 mg, Tegretol™ Retard
200 mg and the 200 mg dosage of the formulation of the present invention.
Figure 2 shows comparative dissolution profiles of Tegretol™ 400 mg,
Tegretol™ Retard 400 mg and the 400 mg dosage of the formulation of the
present invention. Figure 3 shows comparative dissolution profiles of Timonil
Retard 600 mg and the formulation of the present invention as carbamazepine
CR 600 mg tablets.

A number of bioequivalence studies were conducted comparing the 400
mg tablets of the formulation of the present invention as prepared according to
Example 2, and the 600 mg tablets of the formulation of the present invention
as prepared according to Example 4, with the originator’s products, Tegretol™
Retard 400 mg tablets (trademark to Ciba-Geigy; Tegretol™ is the trade-name

for the carbamazepine formulation), also known as Tegretol™ CR 400 in some

countries, and Timonil Retard 600 mg (Desitin™). All studies are equally
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for the finished product and equivalent manufacturing processes) and
demonstrate comparable in vitro dissolution profiles.
5 These bioequivalence studies show that the formulation of the present
invention is an effective formulation for a sustained release dosage of

carbamazepine, and that the efficacy of this formulation is comparable to that

of the originator’s formulation.

10  Example 1: Single Dose Bioequivalence Study In Fasted Volunteers
This study was an open-label, single-dose, randomized, three-way
crossover study with a 21-day washout between doses. The three formulations
compared were the 400 mg tablet of the formulation of the present invention
(treatment A), and sample?s of two different lots of Tegretol™ controlled release
O 15 400 mg formulation (manufactured by Ciba-Geigy - treatments B and C). |
In total, 36 non-smoking, healthy male volunteers (aged 20 - 55 y:aars
and within + 15% of ideal body weight) entered the study. Thirty-four subjects
completed the study. Subjects fasted for 10 hours before dosing and for four
hours after dosing; standardized meals were provided thereafter.
20 Blood samples were collected at the following times: pre-dose and 1, 2,

3, 4, 6, 8, 10, 12, 18, 24, 30, 36, 48, 72, 96, 120, 144 and 168 hours after

dosing. Plasma samples were analyzed for carbamazepine and carbamazepine
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the tablets of the present invention and Tegretol™ CR 400 mg were
5 bioequivalent, having comparative rates of absorption and comparative extent
of absorption. The ratio of mean plasma concentrations for the formulation of
the present invention to Tegretol™ CR 400 mg tablets, lot A, was 95%, 96%
and 95% for AUC,_, AUC and Cmax respectively. In comparison to Tegretol™
CR 400 mg tablets, lot B, these values were 100%, 100% and 97%,

10  respectively.

;I'hc confidence intervals for the log-transformed data were 89.2% to
99.5% for AUC,,, 89.9% to 100.3% for AUC, and 89.1% to 96.7% for Cmax in
relation to lot A. These intervals were 93.4% to 104.2%, 93.9% to 104.7% and
91.0% to 100.8%, respectively, for lot B.

O 15 The 90% confidence intervals for all of the above parameters were
within the range of 80% to 120% for the observed data and within the range of
80% to 125% for the log-transformed data.
Similar results were also obtained when analyzing the plasma
concentration curves for the metabolite carbamazepine 10, 11-epoxide.
20 The formulation of the present invention was therefore, found to be
bioequivalent to Tegretol™ controlled release 400 mg formulation
(manufactured by Ciba-Geigy). Thus, the formulation of the present invention

is clearly suitable and effective for the oral administration of carbamazepine.
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crossover comparison of 400 mg tablet of the ? rmulatlon of the present

5 invention and Tegretol™ controlled release 400 mg tablet (manufactured by
Ciba-Geigy).
Subjects first entered a pre-treatment phase in which Tegretol™
controlled release 400 mg tablets were administered at a dose of 200 mg (half a
tablet) twice daily for four days followed by 400 mg (one tablet) twice daily for
10 3 days (14 doses in total). This pre-treatment phase was undertaken to assess
the safety of multiple doses of carbamazepine in volunteers and to reduce the
between-period differences in baseline metabolic status.
The washout periods between the pre-treatment phase and the first
period of the crossover study, and between the two treatment periods, were at
U 15 least 12 hours, in order to maintain steady state conditions. The dosage regimen
used during the crossover-study was 400 mg twice daily for 8 days (16 doses).
In total, 24 non-smoking, healthy male volunteers (aged 24 - 53 years

and within + 15 % of ideal body weight) were enrolled and 22 completed the

study. On day 8 of each period, subjects fasted for at least 10 hours before and

20 4 hours after the morning dose and for about 3 hours before and after the
evening dose.

Blood samples were collected prior to the first dose of the pre-treatment

phase and prior to the morning dose on days 6, 7 and 8 of each test period.
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10  within the range 80 - 125 % for AUC,,,, AUC,yy4, Cmaxgyj,, Cmaxy, o4,

Cming_;; and Cmin,, 54 for both carbamazepine and its 10, 11 - epoxide. The
results were similar for log (In) transformed data.

The study showed that the formulation of the present invention and the
reference 400 mg controlled release carbamazepine tablets (Ciba-Geigy) were

O 15 bioequivalent under steady state conditions.

Example 3: Comparative Pharmacokinetic Analysis of Two Sustained Release

Formulations of Carbamazepine 600 mg

The study was aimed at determining the bioequivalence of the
20 formulation of the present invention as a carbamazepine 600 mg sustained
release tablet with Desitin™ carbamazepine 600 mg tablet (Timonil 600 Retard)

under single dose fasting conditions. A secondary objective was to determine
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the bioavailability of capsules filled with granules, rather than compressed into

the final tablet dosage form.

Study Design

5 The study was a single dose, randomized 3-way crossover
bioequivalence study in fasting, healthy volunteers. Three treatments A, B and
C were tested. Treatment A was the carbamazepine 600 mg sustained release
tablet formulation of the present invention. Treatment B contained the reference
treatment, Desitin™ carbamazepine 600 mg sustained release tablets (Timonil

10 600 Retard) and treatment C was the carbamazepine 600 mg granulate of Taro
Ltd. A single oral dose of 600 mg was given with 2 glasses of water between
7.00 a.m. and 8.00 a.m. of each dosing day. A total of 19 male volunteers were
enrolled allowing for one dropout. All volunteers completed the study. Samples
from all volunteers were analyzed.

O 15 The nineteen volunteers were non-smokers and ranged in age from 19 to
27 years (meantSD=2443 years) with an average weight of 75+15 kg. The
volunteers were selected on the basis of a negative medical history with no drug
abuse, no heart conduction system problems, a normal physical examination
and normal (routine) biochemical, hematolgical blood and urine analyses. The

20  biochemical and hematological analyses were also repeated at the end of each
phase of the study.

Each subject received at separate times 1 x 600 mg carbamazepine in

one of the tested the sustained release formulations:
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The administration of the three carbamazepine formulations was

conducted in a randomized crossover design, with an interval of two weeks

between dosing sessions. The subjects fasted 12 hours before dosing and for 5

hours after dosing. Standard lunch and dinner were served at 5 hours and 12

5 hours respectively after dosing. Water was permitted ad lib 2 hours after
dosing.

Samples (each 8 ml) were collected into heparinized vacutainer tubes via

an indwelling peripheral catheter before dosing and at 1, 2, 3, 4,5, 6, 7, 8, 9,

10, 12, 14 and 16 hours after dosing; and by venipuncture at 24, 36, 48, 72, 96

10  and 144 hours after dosing. Subjects arrived at the study site one hour before
dosing and remained there until after the 16-hour blood draw. The subjects then
returned to the study site 24, 36, 48, 72, 96 and 144 hours after dosing for blood
draws. There was a washout period of two weeks (14 days) between doses.
Results are shown in Figure 7.

O 15 Plasma carbamazepine concentration was measured using the following
validated and specific HPLC assay method. The pharmacokinetic parameters
calculated were AUC,;, AUC, Cmax, tmax, MRT and t,,,. Analysis of variance
(ANOVA) and confidence interval tests were conducted in order to compare
the AUC,,, AUC, Cmax and MRT.

20 Analysis of variance showed no period or sequence effect in the
calculation of AUC, Cmax and MRT values (p<0.05) of carbamazepine 600 mg
sustained release tablet formulation of the present invention and granules filled

into capsules relative to Timonil 600 Retard. The mean values of these three
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parameters for the formulation of tablets of the present mvention were well
within the acceptable confidence interval of 80-125%.

Under the single dose fasting conditions of this study, the formulation of
the tablets of the present invention and Timonil 600 Retard were bioequivalent,
having comparable rates and extents of absorption. The ratio of means of the
formulation of the present invention to Timonil 600 Retard was 96, 97, 91 and
108% for AUC,.,, AUC, Cmax and MRT respectively. The mean values were
well within the acceptable confidence intervals of 80-125%.

The confidence intervals for the log-transformed data were 88.6% to
101.8% for AUC,; 89.9% to 103.1% for AUC; 84.7% to 96.3% for Cmax; and
102.2% to 110.9% for MRT. The ratios of geometric means were 95, 96, 90
and 106% for AUC,,, AUC, Cmax and MRT respectively. The mean values
were well within the acceptable confidence intervals of 80-125%.

The 90% confidence intervals for all the above parameters were within
the 80-120% for the observed data and were within the 80-125% range for the
log-transformed data.

Under the single dose fasting conditions of this study, the encapsulated
preparation and the Timonil 600 Retard formulations had different rates and
extents of absorption. The tablet formulation of the present invention and
Timonil 600 Retard were found to have comparable rates and extents of

absorption under fasting conditions and thus were found to be bioequivalent.

O E0ET 202
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intended only to serve as examples, and that many other embodiments are

possible within the spirit and the scope of the present invention.

O
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) ()- a single coating layer over said carbamazepine particles and at least one additional

O 10  excipient is present as an extragranular ingredient.

2. The tablet of claim 1, wherein the size of said carbamazepine particles is

from about 30 mesh size to about 200 mesh size.

15 3. The tablet of claim 1, wherein said methacrylic polymer is selected from the
group  consisting of, Poly(ethyl acrylate, methyl methacrylate,
trimethylammonioethyl methacrylic chloride) (1:2:0.1), Poly(ethyl acrylate, methyl
methacrylate, trimethylammonioethyl methacrylic chloride) (1:2:0.2), aqueous
dispersions containing about 30% of Poly(ethyl acrylate, methyl methacrylate,

20 trimethylammonioethyl methacrylic chloride) (1:2:0.1), or aqueous dispersions

O containing about 30% of Poly(ethyl acrylate, methyl methacrylate,
trimethylammonioethyl methacrylic chloride) (1:2:0.2) and mixtures thereof.

4, The tablet of claim 1, wherein said methacrylic polymer is present in an
25 amount exceeding dry methacrylic polymer to carbamazepine weight ratio of from
about 0.11:1 methacryllic polymer to carbamazepine.

5. The tablet of claim 1, wherein said at least one additional extragranular
excipient is selected from the group consisting of a diluent, a disintegrant and a

30 lubricant.
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5% to about 30% of the welght of the final tablet.
8. The tablet of claim 5, wherein said lubricant is magnesium stearate.

O 10 O. The tablet of claim 5, wherein said lubricant is present in an amount of from
about 0.2% to about 1.2% of the weight of the final tablet.

10. The tablet of claim 1, wherein the route of administration is oral.

15 11. A tablet for prolonged release of a medication, comprising:
(a) a pharmaceutically effective amount of carbamazepine particles;
®) a hydrophobic plasticizer;
(c) a methacrylic polymer; and
(d)  atleast one additional excipient;
20 wherein said carbamazepine particles, said hydrophobic plasticizer, said
(;) methacrylic polymer and said at least one additional excipient form a disintegrating
tablet.

12.  The tablet of claim 11, further comprising a disintegrant.

25
13.  The tablet of claim 12, wherein said disintegrant is selected from the group
consisting of starch, pregelatinized starch, sodium crosscaremellose and sodium

starch glycolate.
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16. A tablet for prolonged release of a medication, comprising:
(@) a pharmaceutically effective amount of carbamazepine particles;
(b)  amethacrylic polymer;
(Q) 10 (©) a hydrophobic plasticizer; and
) at least one additional excipient;
wherein said methacrylic polymer and said hydrophobic plasticizer form a

coating layer for the carbamazepine particles.

15 17. The tablet of claim 16, wherein said hydrophobic plasticizer is diethyl
phthalate.
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carbamazepine, comprising the steps of:
(a) forming a hydrophobic coating dispersion;
(b)  applying said hydrophobic coating dispersion onto carbamazepine
particles to form coated granules;
O (c) blending disintegrating agents, diluents and lubricants with said

granules to form a blend; and

(d)  compressing said blend to form a tablet.

21. The method of claim 20, wherein said coating dispersion

comprises a hydrophobic plasticizer and a methacrylic polymer.

22. A tablet for prolonged release of a medication, consisting

gssentially of:
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()  apharmaceutically effective amount of carbamazepine particles;
(b)  amethacrylic polymer; and
(¢) atleast one additional excipient;

wherein said methacrylic polymer and said at least one additional excipient

form a single coating layer over said carbamazepine particles.



