Oral “sustained rel ease forms of car bamazepi ne The present wg gnty .ongelates
to an oral therapeutic systemfor carbanmazepine with a coapar tefor’ t he
drug fornulation, and to a process for the preparati.on thereof as well as
to the therapeutic use of said system as anti convul sant. Carbanazepi ne, (
SH-di benz[ bf | azepi ne- 5-carboxam de (Tegretol [err], Tegretal[err],

Ci ba-Geigy "Tegretol" is a registered Trade or SerV| ce Mark) is used as
anti convul sant and anal gesic. Commerci al dosage forns are 200 ng tablets
and 2 % syrups. Oral therapeutic systens for effective a system c action
and their advantages over conventional dosage forms such as tablets and
syrups are known. By neans of such systens it is possible to achieve a

prolonged rel ease of active substance at a constant therapeutic level. In
the [err] sygk I Corp. "ORCS" is a registered
Trade or Sefl Siihic rt,ﬂ% ' of carbidth izn% | bed by F. Theeuwes in J.

Pharm Sc., Vol. 64, 12 1987-1991 (1975) and which is in the formof a
conventlonarrh&@Hseﬁt,mMﬁ%altﬁla&@daaﬁ bkl dferituBE sm&nﬁ% a&g ié@l&ﬁ 1Y
rane an

through the outer r ac{ing as sem rmeab ve the
solid activ&® ‘EHTE‘P é“ 89"%\1? FOMrméﬁ@BPmm,thﬂmfas
pressure t haellias t@mdﬂlempeummewfshdsynbmtasaﬂﬁmﬁhm ng the drug to be

rel eased through an orifice having a dianeter of c. 100-250 [err]. When the
active substance present in the core is able to produce a sufficiently high
osmoti ¢ pr eSsthamazepine.SHrdibeneib.flazgpica ecarboxamitle (Eegrewlfe Tegleed®e of a

Sufficlent emuGkiggTepRidl" Wh RRRY T b SRR DRSS bRl T apeut | ©

ef keet. The prere ISI Gf2J |eV|ngt IS a sufficientl
hi gh concenff2ROngH saRt ?lggﬂF-u mRgTeigl dorage formsages 2 hmigriahlotsland,2 %
concentrati eyrup§. excipients in the core. For this reason OROS systens are
unsui table for sparingly soluble drugs. In particular, the osnotic pressure
of a drug such as

Oral therapeutic systems for effective a systemic action and their advantages over

conventional dosage forms such as tablets and syrups are known. By means of such
systems it is possible to achieve a prolonged release of active substance at a constant
therapeutic level. In the OROSR system (oral osmotic system; Alza Corp. "OROS" is
a registered Trade or Serivce Mark), which has been described by F. Theeuwes in J.
Pharm. Sc., Vol. 64, 12 1987-1991 (1975), and which is in the form of a conventional
tablet, aqueous body fluids enter the system continuously through the outer layer
acting as semi-permeable membrane and dissolve the solid active substance core.
Given sufficient water-solubility, the pressure that is built up causes the solution
W containing the drug to be released through an orifice having a diameter of ¢. 100-250 %
pm.

When the active substance present in the core is able to produce a
sufficiently high osmotic pressure of its own, this dosage form
effects the release of a sufficient amount of the drug and thus

achieves the desired therapeutic effect. The prerequisite for



car bamazepi ne, which is administrable.in high dosage, is too |low. To solve
this probl em US patent specification 4 111 202 postul ates the use of
two-compartnent systens for sparingly soluble drugs ("push- pull" systens),
whi ch \gystens contain the drug or dr u‘ngﬁr mul ati on in one conpartnent and
wat er -sol ubl e auxiliaries, e. salts or sugars for producing an osnotic

g.

pressure, in a,se d, conpart t underneat h.. The two conparinents are
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a rigid but vwester-palublppdihigcand @ cperespabdingipniuwanencetheatimmt ef enters
the conpart mefde;ohBee LIAOLHS cPEESSUr € thereby produced causes an increase

in volume of the [ower conpartment. As the sem -perneable wall is rigid,
the osnotic pressure acts solely on the expanding flexible partition and
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vol ure only Cmeable-g%ﬁi-permeable membrane. When water enters the compartment,
the osmotic pressure thereby produced causes an increase in volume
of the lower compartment. As the semi-permeable wall is rigid, the
osmotid“pressure acts solely on the expanding flexible partition and

expelsfthe contents of the drug compartment from the system.

The preparation of push-pull systems is technically complicated, as
a flexible partition consisting of a material differént from that of
the semi~-permeable membrane has to be incorporated into such a
dosage form. In addition,'fof sparingly soluble high-dosage drugs
1ike carbamazepine, which is administered in a dosage of e.g. more
than 200 mg, it is only possible to prepare voluminous push-pull
systems whose ingestion, especially after an epileptic attack, is
problematical. -

Push-pull systems for sparingly soluble drugs without a partition
are disclosed in European patent application 52917. The osmotic
driving member is present in the drug compartment. The compartment
underneath consists of a swellable polymer such as polyvinylpyrrol-
idone. The osmotic pressure built up effects an increased absorption
of fluid into the system, whereby the swelling is accelerated. The

pressure exerted by swelling effects an expansion in volume only of



t hat conpartment which consists of swellable polyner and, as the

sem - perneabl e nenbrane is rigid, expels the contents of the drug
conpartment through an orifice. The dosage form di sclosed in European ~

- patent application 52917 is to bé fmderstood as a two- | ayered tabl et %th
coating. Conpared with conventional coated tablets, the preparation of

these tablets is co d. Thus the c SSI nmust ,be carled out in
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t he presend p.nvaatboanoto:oppovn;ﬁe an oral therapeutic systemfor

car bamazepi ne having only one drug conpart - : :
A further problem is that, when using anhydrous carbamazepine
(amorphous or crystalline), dihydrates form on contact with water
(g.v. J. Pharm. Soc. Jpn,'No. 2, 184-190, 1984). The dihydrates are
in the form of needles which may grow to a particle size of '
c. 500 um in length. The known push-pull systems cannot function
satisfactorily with such dihydrate crystals, as the expanded bulky
crystals block the orifice of the therapeutic system. Therefore only
milled carbamazepine crystals whose maximum size is governed by the , ()
diameter of the orifice of the system are suitable. Up to now it has
only been possible to obtain milled carbamazepine dihydrate crystals
of suitable size by means of the wet milling process. Because the
grinding stock has to be dried, dry milling processes are problem-
atical, for the anhydtous carbamazepine forms again at c¢. 37°C. The
wet milling process itself also has disadvantages, as the suspension
agent has to be removed in a separate step.
It is the object of the present invention to provide an oral
therapeutic system for carbamazepine having only one drug compart-
ment, the size of which corresponds to that of the known prior art



ment’, .the size of which corresponds to that of the known prior art -4-
oral osnotic nonoconpartnment systens, and to prevent the crystal growh of
carbamazepi ne by addition of a suitable auxiliary, so that the two
cunberggme steps of prepari‘ng the hydr zt'é formang wet nilling are avoided.
This object is achieved by“choice of a suitable protective colloid which

I nhidbits the ¢gryst r h rhamazepi ne_hydrate fo I n_or.al, osnotic
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nonoconpar t el 149 tasm #¥ddede adni nistration of carbamazepi ne. The

t herapeutic system of the invention conprises a) a wall nade of a materi al

whi ch is per ble to water_ and jpperneable to the conponents of the
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envi ronnent a The 1nvention further relates to a process for
the preparation of said oral therapeutic systemand to a nethod of
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therapeutic system al dfini1dSrdtlon 1 4he firndct & ¥Rl a8 A L o0Ysg sant
monccompartment system for the adwinistration of carbamazepine. The
therapeutic system of the invention comprises

a) a wall made of a material which is permeable to water and

impermeable to the components @f the drug-containing core,

b) a core containing finely particulate carbamazepine as drug and,
as auxiliaries, a protective colloid that inhibits the crystal
growth of carbamazepine in the presence of water, a swellable
hydrophilic polymer and, optionally, a water-soluble compound for .
inducing osmosis and/or further pharqaéeutically acceptable excip-

{ents, and

c) a passageway through the wall a) for delivering the core com-
. ponents to the environmental body fluid. -

The invention further relates to a process for the preparation of
said oral therspeutic system and to a method of inhibiting the
crystal growth of carbamazepine hydrate forms in an oral therapeutic
system, as well as to the use of said system as anticonvulsant

and/or analgesic.,
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and/ or anal gesi c. -5- The definitions and terns enpl oyed throughout this ,
speci fication have the follow ng preferred meanings within the scope of the.
description of this invention. The wall a) nade of material whichis -~ -~

permeabl e to water and i npernmeable3t® the conponents of the active ¢
subst ance core may be understood as being a sem -perneabl e nenbrane which
is permeable to the passage of water but substantially inpernmeable to the
passage dhecinfistkions ppd Lerps jepploved: SheoughophthdgssRpeifdsarior g, drug,
svel | abl @aPpé| tHELEo110WIRE ipte8@AT¥d R66hinRe Yith@n $He kabpe offbti i al s for

forrn'ngthe Se wal |, are e.g. the polynmeric m croporous
mat eri al & FH_’;’S fnﬁﬁl{)ﬁgnﬁ'f'gﬂffure e.g. in US patent specifications 3

916 899 and 3977 404, and which are not net abol i sed in the o
gast ! NuRsud' of AL of aSrofUiCUhACATELELERd UhoGleo RRa exarPl e, 1 {16

possible 10 use ac ose erlva | VES 0ose esters) which are
subst i t utisgeimeabhe mothhr@epamtyl Ogrt@epscfzirvebyumncﬁ core mayebgl groups

and a f ULhbetrstdcd!ad 8dingla Qmﬁrpem@macmﬂms Whicfi®ld gheﬁ&ﬁse{@t e,

cellulose triacetate, agar _acetate, | ose acetate, cellul ose acetate
et hyl car"B&rﬁ&’é‘gt éﬁﬁ HFE%’e byt e‘t“é’t’éa &y aﬁ"ﬁ’e%qlﬁl tR Fheceassage ik hyl

car bamat @ompétlenth qsﬁsaﬁetﬁ;t €hé WoteNé# The Cdddage OfctnmjCel @l drelg ret hyl -
am noacet at

eII se acetate eth arbo e, cellulose acetate
chl or oacéf"ﬁf]e“ Se?? 8§e °5@8?%‘i @%?%)ﬂ“%og%'g'%&?' cel | ul ose acetate methyl
sul fonate, cellul ose acetate butyl sul fonat e, cellulose acetate propionate,
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acetate laurate, ose ace ona Ss6 acetate
but yr at e Pahymenihcnicropprauss matanieds ed@erﬂmi Me@he direrasuge ¢ envi- ply meabl e

menbr ane ygBpétent! Spedi®ications 3 916 899 and 3 977 404, and which are not
metabolised in the gastrointestinal tract, i.e. which are excreted
intact. For example, it is possible to use acylated celluiose
derivatives (cellulose esters) which are substituted by one to three
acetyl groups or by one or two acetyl groups and a further acyl
radical other than acetyl, e.g. cellulose acetate, cellulose
triacetate, agar acetate,.aﬁyldse acetate, cellulose acetate ethyl
carbamate, cellulose acetate phthalate, cellulose acetate methyl
carbamate, cellulose acetate succinate, cellulose acetate dimethyl-
aninoacétate. cellulose acetate ethyl carbonate, cellulose acetate
chloroacetate, cellulose aéetate ethyl'oxalateg cellulose acetate _
methyl sulfonate, cellulose acetate butyl sulfonate, cellulose o’
acetate propionate, cellulose acetate diethylaminoacetate, cellulose
acetate octate, cellulose acetate laurate, cellulose acetate
p~-toluenesulfonate, cellulose acetate butyrate and other cellulose
acetate derivatives. Suitable semi-permeable membrane materials are
also hydroxypropyl methylcellulose and polymeric epoxides, co-
polynérs of alkylene oxides and alkyl glycidyl ethers, polyglycols
or polylactic acid derivatives and further derivatives thereof. It
is also possible to use mixtures, e.g. of water-inscluble acrylétes
(e.g. the copolymer of ethyl acrylate and methyl methacrylate).



also hydr oxypropyl nethyl cellul ose and polynerlc epoxi des, co- polyners of
al kyl ené oxi des and al kyl gl ycidylethers, polyglycols or polylactic acid
derrvatives and further derivatives t.hgreof It i,s al so possible to use
m xtures, e.g. of water-ingoluble acrylates (e g"-‘-; he copol yner of ethyl
acryl ate and net hyl nethacryl ate). -6- Carbamazepine is used in finely
pﬁrt iculate da&baménpihélelst beédliinpﬁ#tiellej ﬁaa&tiemafe H(Sjlﬁn Ffbesgm théwpnt i on.
The expressmn " ul ate forn w tinder st oo npri si ng
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the orifice of t I'S ensure as a preferred
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resorption ofsidbSMatSBE didbbh el Sfatt UEnfidREbd HeYessd Wk @héirauavd n a
preferred enbodi nent ﬁ{‘ t he dosage_formof this invention, ?‘/ r ous
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i ch inhibi r car bam epine,.jn the, presence o
wat er del ay t%é%%f’rréif%r?e%f'f?r fgg%ﬂ of?rsb"rfﬁg?’{)ﬁg %pffﬁffbﬁ’é%ﬁéecﬂn %
producti on sOdecspawingly aslubkeiidrapl dnf arpelferpsd: pabatiment off cheldosage
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Sur pri si ngl y,s%zhc ﬁpgt ec ‘Jle\f/%e&gldl %I{,?E:‘S};%h%é%@hfsn% édtr:ggﬂ?{e}ipﬁ%% grat I on
of |arge needincateragedrartisie|sizedsnaldent thapr 00 &Ps)PRﬁfeaWdFu@e#Ddl fi-
cations or anmeRh#/$mPaidd Gh&$. As nmentioned previously, the formation of

| ar ge needl e-shaped crystals is deleterious. to the continuous rel ease
perfornmance of the therapeutic system as the

Protective colloids which inhibit the crystal growth of carbam-

azepine in the presence of water delay the formation of crystal
forms.that_prove troublesome on a production scale and are un-
suitable for the preparation of org;Ltherapeutic systems, e.g. large
hydrafe éryatﬁls of fine grain partibres. Surprisingly, such
protective colloids inhibit in particular the formation of large
needle-shaped crystals (dihydrate crystals) of anhydrous modifi-
cations or #mo:phous particles. As mentioned previously, the
formation of large needle-shaped crystals is deleterious to the
continuous release performance of the therapeutic system, as the
passageway for the delivery of the active substance becomes blocked

and consequently release of the drug is hindered.

Particularly suitable.protective colloids are dispersible cellulose
etheré, e.g. alkylated cellulose such as methyl or ethyl cellulose,
hydroxypropyl cellulose, hydroxypropyl alkylcellulose, e.g. hydrdxy—
propyi methyl- or ethyicellulose; carboxymethyl cellulose in salt
fotm. e.g. sodium carboxymethyl cellulose, or carboxymethyl alkyl-
cellulose in salt form, e.g. sodium carboxymethyl methylcellulose or
sodiuﬁ ca;quymethyl ethylcellulose. '



passageway for the delivery of the active substance becones bl ocked and
consequently release of the drug is hindered. Particularly suitable
protective colloids are dispersible cellulose ethers, e.g. alkylated .5
cel lul ose such as nethyl or ethyl cellulose, hydroxypropyl cellul ose,\&
hydroxypropyl al kyl cellul ose, e.g. hydroxy- propyl methyl- or
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i nhi bits of ows  down e growt h observable in aqueous phase of anhydrous
car bamazepi ne mcrocrystals having a size of up to c. 100 [err], preferably

up to c. Th@ addiitlion Ut huéi{ %Eeee&di%e&fueidgIimhha{tssueslobe asadtre shaped
hydr at es havi ng

S to 500 The th I c system of
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exci pi enthydhstes hawingcessidet hf vt &0 ©r S0Acumqueous fI UI d present in

The therapeutic system of this invention is therefore able to
release carbamazepine microcrystals having a size of up to c. 20 um
into the gastrointestinal tract, so that this drug, in pérticuiarly
finely dispersed form, can be dissolved and resorbed.

The swellable hydrophilic polymer present in the core b) is an
excipient that interacts with water or the aqueoﬁs fluid present in
the gastrointestinal-tfact, swells, and expands to a state of
equilibrium. The swellable hydrophilic polymer has the ability to
absorb large amounts of water and to induceJthe pressure necessary \;J
for the therapeutic system to function. As the semi-permeable
wall a) is rigid, or at least of only limited elasticity, the
pressure induced by expansion is’cqmpensatéd for by release of the
material present in the core ﬁhtough the passageway'c) provided in
the semi-permeable wall. ' '

Examples of suitable swellable hydrophilic polymers are polymers
vhich may be uncrosslinked or in which, if crosslinked, the cross-

links are formed by covalent or ionic bonds. The polymer retains the



the gastrointestinal tract, swells, and expands to a state of equilibrium
The swell abl e hydrophilic poI ymer has the ability to absorb | arge anounts
of watgr and to induce the pressure necgssary for.the therapeutic systemto

functlgg As the sem-perneable wall a) is rigid;“or at |east of only '
limted elasticity, the pressure induced by expansion is conpensated for by
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pol ynmer retains the -8- ability to swell in the presence of fluids

w t hout dissolving conpletely in the fuid when crosslinked. The pol yners
can be of pl aRelymemp miiichnrreparatiicudgribheuitaidei fomus®olny e prabtide afe

paraticul arlyegiy tiﬁ@&zﬁ:ifoﬂraébg‘%at&isﬁﬁuﬁé‘ﬁiiﬁf‘at% H" ciﬁvﬁgiiﬁlvﬂﬁ-

wat er-sol ubl e al j phatic or C N-vI n ?
pol y- N-vi nyl nﬂ#ﬁﬁ‘ac%t&zn?ﬂ@'&pﬂ-wlmﬂﬁ %Pﬂdld&eel"llyaﬂftﬁély ethylacet-

po: y- ﬁw ny: rm?ﬂwl pp@xy—mnamﬂgecmphﬁtaumaet Blﬁrﬁlﬂ?.ﬁ){}tetﬁmﬂ%pion-

pol y- wnyme IS yr am.de rrolidaon

pol y- N-vi nyl - %e??ﬁ' h“' ’B’d‘f"ﬁuﬂm ﬁ?‘f"a"[‘é?ﬂe'cagi SN EE- %bﬂﬂp&l}d“e’

vi nyl - 5- net hybenﬁuyvi:tﬂ-deme@&dm ,yp&lyﬁmyinﬁ—eeéinﬂoiacw r polysAe,
preferably po ol J VI n yer _ ar e .
10, 000 to BGOLM \ésmeﬁ"ﬁ'é ?e"y‘g?ﬁs‘m oL petly e"é‘r‘gg'eﬁ v *H’y &SR ?‘P “§\'n ng
a different apeefsrebly méwﬁi-mihﬂmmraleimnhmg = gwepeﬁg/vxphydulacet ate
having a ol egu gy wah&o%ocquw ALQQI%Q.B PodlyQQl\yl\.”aQX{:a@ gehol

having a degree, of hi/dro %SI s of c. - % and ree go ymeri sation

of c. 500 to PSONYinyl atcehel @ﬁi"ﬁﬁg Wo%fﬁﬁryﬁ%r%“tétﬁ °fp6?§ﬂﬂ1“6 VAeRatDXi de,

preferably content, e.g. polyvinyl acetate having a molecular weight of c. 5000

to 400,000, or polyvinyl alcohol having a degree of hydrolysis of

c. 85-98 2 and a degree of polymerisation of c.,SOO to 2500,
alkylene oxide homopolymers; e.g. polypropylene oxide, preferably
ethjlene oxide homopolymers having a degree of polymerisation of

c. 2000 to 100,000 and known e.g. unde# the registered trademark
Polyox?® (Unioh Cerbide), as well'ae the.known'protective colloids of
the swellable cellulose ether'type, e.g. methyl cellulose, ethyl
cellulose or hydroxypropyl cellulose or hydroxypropyl methyl-
celluloee, preferably having a molecular weight higher than 10,000,
or mixtures of said swellable hydrophilic polymers.

Further suitable swellable hydrophilic polymers are homopolymers
such as polyhydroky alkylmethacrylate having a molecular weight

of 5000 to 5000,000, anionic or cetionic hydrogels, mixtures of agar
and carboxymethyl cellulose, swellable_agents consisting of methyl
cellulose in admixture with lightly e:osslinked agar, wate:-ewell-
able polymers which can be obtained by dispersing the finely
particulate copolymer_of maleic anhydride and styrene, as well as

' polyalkylenes, e.g. polyethylene, polypropylene or polyisobutylene.
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et hyl ene oxi de honppol yners having a degree of pol ynerisation of c. 2000 to,
100, 000 and known e.g. under the registered trademark Pol yox[err] (Union
Carbide), as well ‘as the known protettive colloids of the swellable _- - .
cel | ul ose ether type, e.g. nethyl cellul ose, ethyl cellul ose or

hydr oxypropyl cellul ose or hydr oxypr opyl nethyl- cellul ose, preferably

havi ng a noineg @eeferradgnrbadippet ofhehe iovenddon othei swediehieohydrard swel | abl e

hydr ophi | i Cphrimie/rpanﬁmeﬂstﬁeapew&abdfevsmpbapdl%bwraaamllnw fQkypErs are

el gt of - FB0R1ApIEG iR TRt b0, BRI e agar

and car boxwtebhwlpgefdmldm andveldyabddetageerihsﬂmoaspﬁymag iaf crrmoraym

cellul ose i a - able
pol ymers whi cﬁgcan %égﬂl} T speﬁzidrﬁ%%ﬁid(’ ;Q%' ?‘t?\(/:%[ag e

copol yner dfaSnah%lfethﬂiyarnmeatﬂGsstyrene as wel | as pol yal kyl enes, e.qg.
pol yet hyl ene, ponprOperne or pol yisobutyl ene. In a preferred

enbodi ment of the |n ention,. the swe|lable hydro- philic polyner is a
copol ymer JRUTHERY 198y Glef“iﬁi’t'i’é‘arﬂftﬂhylm%?:’é‘ﬁ’.fe’:“ BERaTcprad i} ibhaRiAg a

mol ecul ar w#gbéax%lnﬁp veeP rehdiDP@oldble imiwatesdf thfwlaaarfrsebt&b;ue a][\d vi nyl
acetate in the ceopo e co yyTer o

vi nyl pyrrol |1(§8h%f) 'Y\’r}elﬁw ﬁ@gf"é‘fé ﬁjé?(cef?l% a\#’V‘(E;il ?%ﬁ%" EF?)T) es’ Purity: 95
% (remai ndepl ofiaa d0) % dqusotalisbiutioned heb, ardcasigyhbin d0HY digoearsbons, very

readily solmheim \A@tnafa»se(t‘{w R rfeqeappxbxﬁl&p&@é ailBldpyERNe chloride,
gl ycerol and &Popy ene gl'ycol, pH of a 10 9% aqueous solution 3 - 5, ..

viscosity (?‘Htlﬂ 5E|£|e]8§§ sol utlon) 5 nPa[err]s (g.v. HP. Fiedler, o
Lexi kon der Hilfsstoffe, Editio Cantor’ 1982) Oopol ymers of
vi nyl pyrrol j e and vinyl, acet: are an: be, obt ai ned |n a
manner . kno opaz}rmeré ?% ﬁyl;r,yglrl g:l.cﬁafne tT,lnd. vn‘ﬁt@. acel a%e are known ancf"

be obtained in a manner known per se in any ratlo of the monomers

The preferred 60:40 copolymer is e. g avallable as Kollldon VA 64

(BASF, "Kollidon" is a registered Trade or Service Mark).

In a particulerly preferfed embediﬁent of the invention, a mixture
of the copolymer of vinylpyrrolidone and vinyl acetate with an
ethylene oxide homopolymer is used as swellable hydrophilic polymer.
This mixture has the surprising advantage that the pressure induced
by the swelling of the polymer does not lead to rupture of the
system and the rate of swelling is uniform, so that approximately

constant amounts of active substance are released by the system. - L

The ethylene oxide homopolymer used in the mixture is Polyox® having
a molecular weight highet than 1.0 x 108,

In this preferred embodiment of the invention a 1:1 mixture (% by
weight) of the copolymer of vinylbyrrolidone and vinyl acetate
(commercial form: Kollidon® VA 64) with the ethylene oxide homo-
polymer (commercial form: Polyox®, mol. wt. 5 x 10%) is most

conveniently used.



R The .preferred 60:40 copolynmer is e.g. available as Kollidon VA 64
(BASF,” "Kol lidon" is a registered Trade or Service Mark). In a particularly
preferred enbodi nent of the invention, a mxture of the copol ymer of

vi nyl p@r ol i done and vinyl acetate w thl@&m et hyl ehe, oxi de honopol yner is
used as swel |l abl e hydrophilic polyner. This m xture has the surprising
advant age that the pressure induced by the swelling of the polymer does not
| ead to ruptufBegtorenef Shet.tharapeutice system gon wpatiimg.i 8 'uﬁpf%rtm webshthat

appr oxi mat el y ogossd1aablmydpdphi®ic aollvier SBRSEARGELRY @ot £l Qa1gR RF the
system The et 8¥I ene ¥X| de honopol yner used in the mxture is Polyox[err]
havi ng a nol eCUPEAPSRETGHYSR®®/her than 1.0 x 106. In this preferred

enbodi ment of the invention a 1:1 mxture (% by weight) of the copol yner of

vinyl pyrrolid |yl acetate (comercgial form .Kollidon[err].VA 64)
with the et h'yﬁgge"%%gf’)é‘ef %’Sﬁ%’- sﬁ?l‘@r%eﬁ‘(‘%%“rﬂ%ér%’.’aﬁ“‘?‘b%% '%%‘Pﬁgé["e‘?*]r“f‘,“ﬁﬂ .

" wt. 5 x 106) iadsonhet ptesengnirtheycoreedn additiéh tdhthe ewelldblehkydrophilic

t herapeutic s nt ai - 9 ' |

hydrophil1o pir i MG g dhnbe1o peefiucd Hedb il SenBtBEE N ctem
The optional waBiTrespeshiiccmeshnsnand daerdasduthengresansei exemted bytheal so be

_ present in t hay@fsphilfc dihéLN t0 the swell abl.e hydrophilic polymer induce
an osnotic pressure after water penetrates the sem -perneabl e nmenbrane and
~increase .the pressure exerted by the hydrophilic polyner. Water-sol uble
conpounds sui Wabée-sbhtblienduspoundeSsditablarfor indugling @spbeis akk, in

phar macol ogi cal eptabl e water-soluble co nds.. e.Jd. e B
water - sol ubl e%éi%ﬁ%ﬁghtasﬁrg '_"e"'r"'ra 3 iﬁs)iclagﬂbﬁgrcﬁgtg%ggi‘édste(’):rg‘l’]ﬁtbge compounds,
R e.g. the water-soluble excipients referred to in pharmacopeias or in
"Hager" as well as in Remington’'s Pharmaceutical Sciences. Espec~
ially suitable are pharmaceutically acceptable water-soluble salts
of inorganic or organic acids or nonionic.ofganic compounds of par-
ticularly high water solubility, e.g. carbohydrates such as sugar,

or amino.acids.

Examples of. such water-soluble compounds for inducing osmosis are:
inorganic salts such as magnesium chloride or magnesium sulfate,
lithium, sodium or potassium chloride, lithium, sodium or potassium
hydrogen or dihydrogen phosphate, salts of organié acids such as
-sodium or potassium acetate, magnesium succinate, sodium benzoate,
\”4 sodium citrate or sodium ascorbate; carbohydrates such as sorbitol

.or mannitol (hexite), arabinose, ribose or xylose (pentosene),
glucose, fructose, galactose or mannose (hexosene), sucrose, maltose
or lactose (disaccharides) or raffinose (trisaccharides); water-
soluble amino acids such as glycine, leucine, alanine or methionine,
urea and the like, and mixtures thereof. These water-soluble
excipients may be present in the core in amounts by weighﬁ of

c. 0.01 to 35 %, based on the total weight of the therapeﬁtic

system.



"Hager" as well as in Rem ngton's Pharmaceutical Sciences. Espec- ially,

Sui tabl e are pharmaceutically acceptable water-soluble salts of inordanic

or organic acids or nonionic organi¥ conpounds of par- ticularly high water
solubility, e.g. carbohydrates such as sugar, or am no acids. Exanpl e’g’of
such water-soltﬁ#bl e conpounds for inducing _osnosis are: ino;_ﬁg ni.c salts such

as magnesi ImPeREPR e GPRYAIGERE ithm “aterataduble cRmesHnds offAty 1P®t assi um
chloride, dsmbobisimndstidi wwellabpe hyassghil iy PodPat , Othdlicbyslbdgesm phosphat e,
salts of organic acids such _as sodiym_or potassiumacetate, magnesi um
succi nat e,wglg ?"ﬁrﬁ% Blé%ezroﬁﬁ%fmagﬁ'ﬁﬁlﬁﬁi% £ ?%?éa%?e SBGIRM"a%cor bat e;

car bohydrates such as sorbitol or mannitol (hexite), arabinose, ribose or

- Xyl ose (Pepi3spng) ad?ﬂatgggilggfgm%eieaggal SLL38 M g@gﬁe&?ss,ﬂl@é@sene),

sucrose, naltose or (di'saccharides) or ra trisaccharides);"
wat er - sol Afackanithe wEi dinisnih sastantprrhef Fha eihelsvdfane AePoEuERt hi oni ne,

grea and t4e sbliikfh, PothsEivd WreSadn@eiviDh-dodaesBsulabed - RotdtRh@ &1ci pi ents nmay
e present

in the core in nts by WEI'Erﬁt f .C. 0..0%'503 % based on
the total WEAgH" OFPTHEEHARIBRTR P TpSEaiRcy IsulthtessaF T SE L ont ai ni ng
t he wat er - stdlentbéd faverypade.gorsadddnic ipoga oy Sirs nagre st twe nsdeddcybt e
hydr ophi Il & ReEYITRGL1edddS £Xetrdd QRY Plsll1 fdtel NEneROAFRE SRR | ¥
accept abl e e‘%m %I en%s. Pr ef gr’r:e(fcgg%fy%i ohal® ex0|e;5i ents arcggsﬁ%f age- active
conpounds, s4lfete g peeatadesylosyerhydntudhpte is aF fefc thntad kptsulfienafiely| sul fat e
type such €peS 008 UBbd i, a8l il obBhHEAS L LM ﬂ-‘-&d@&r}@sﬁﬂf&ﬁﬁ:e, e.g.
n-tetradecyl -, sul fate,, n-hexadecyl sul_lc ate_%r.. n-oci%adecyl S‘Sﬁl fa_t e; of the ..
al kyl et hePoHHPs AE3P3AYB, O% T38NLEIYP Mtepbiagsar PRaRgy ESEHM n- dodecyl -
oxyet hyl sdédanesylfonied badeogkadecahbsulisnddfeat e, n- hexadecyl oxyet hyl sulfate
or n-octadecyl oxyethyl. sulfate;. or of the alkylsulfonate,
- Further suitable surfacﬁants are nonionic surfactants of the fatty

acid polyhydroxy alcohol ester type such as sorbitan monolaurate,

sorbitan monooleate, sorbitan monostearate or sorbitan monopal-

mitate, sorbitan tristearate or triolate, polyethylene glycol fatty

acid ester such as polyoxyethyl stearate, polyethylene glycol 400

stearate, polyethylene glycol 2000 stearate, preferably ethylene

oxide/propylene .oxide block polymers of the Pluronics® (BWC) or

Synperonic® (ICI) type, "Pluronic" and "Synperonic" are registered

Trade or Service Marks. . '

Further excipients. are those customarily used in tabletting for the

preparation of grenulates, e.g. binders, lubricants, glidants, \-;

dispersants, fillers and the like. Thus it is possible to use

conventional auxiliaries such as lactose, saccharose, sorbitol,

mannitol, starch, e.g. potato starch, corn starch or amylopectin, or

cellulose, especially microcrystalline cellulose, or magnesium

stearate, in addition to the cited excipients.

The expression "passageway through the walls c)-for_delivering the
components present in the core to the environmental aqueous body
fluid" encompasses means and methods suitable for releasing the drug

formulation from the core of the therapeutic system. The expression



type e.g. sodium potassiumor magnesi um n-dodecanesul fonate, e.g. sodium
pot assi um or magnesi um n-tetradecanesul f onat€,  n- hexa- decanesul fonate or .
n-oct agecanesul fonate. Further suitable surfactants are nonionic
surfac@nts of the fatty acid polyhydro]>?y al cohol ester type such as
sorbitan nonol aurate, sorbitan nonool eate, sorbitan nonostearate or

bit | t at t { t t | '
Ol ycol Tty SERTige HeSeakit st fheoh BAERD T Peotitseeand e ik EhEvushy col
400 st ear at e, timwwpdl gl enting we odendOfOrmeiabie ateabrateciibicthleytatilighemne
oxi de/ propyl e ..%égi@ Boilier) Shd hiEafl d hehg'wuif%ﬂﬁé bl B o

Synperonlc[err type, Uroni ¢ and nperoni ¢ are reg|s¥ered
Trade or Serveekodimekts ofFthe Havensionpi ket ot mazet hwegewsonam iHey poesdct i n

tabl etting foged hehpaem.ayaﬁé qecséemaﬁme%eﬁn tBe Jsy sk d6fhe. pés% k&P lein
glidants, dis ers nts %andt i ke. Thus it I's _possib eto use

convent i onal Fa‘P‘}désLK a%iqa&cf&@res%eharwsrs SBvdet the spetam ds) |

starch, e.g. mt‘ﬁho ﬂtealpahaamm Halsas GhLn i MRk BOEE WRicHO R s CRiPedtOSE on
especi aI ly m i n addition

ocr, hoe cel | ul %, nesi um, stearate,
to the cited g@("c ¥%n‘f 'rhdé"“éxfﬁy ggﬁ)‘h B LRBSESE P Fh% RERsdetYayaIYsE ()
for deliverinbe tgreawmbasrlﬂs pvmeatlenzthhef che addug tiystadyi rTheneatimun
bod t RQd I
o v ot et S ERFABRIIA HefEL 10080 Ui el Hary G0

the drug-for core o ste
expressi on  the 2ntew s the aqyesumbedy fdl“il#lié&ts thﬁ)rtbsrampem ayesemhy t he

l'i ke through I-.Jlﬁre\é’éién fils &F&i‘d@ﬂ % Rk Q@Ec{ﬁ%ﬁ@n r&”@l’i@'}%s%eﬁﬁlyeﬂdﬁ%' sh

a @nectlon bhet ween ‘i face of the [l and the coré.
enbodi ment  of ’t%é‘af‘%ﬂ‘ pindgpm &immienpaw&gemneaw Hé W@W ded,
whi ch may be smdfecarionsh®rédsi T70¢ aad Sy 91618997 aRd pits $he Wrawifgy) per-

taining thereto.

The therapeutic system may differ in shape and be e.g. round, oval,
tubular and the like, and may alsp.differ in size, depending on the
amount of f£fill material. Furthermore, the therapeutic system can be
transparent, colourless or coloured, so as to impart an individual

appearance or immediate identification to the product.

The oral therapeutic system of this invention has valuable pharma-
cological properties and can be used in particular for the treatment
of severe painful conditions and convulsions of different proven-
ance, e.g. for the treatment of epilepsy. The use of the above
described therapeutic system for the treatment of these diseases,
especially epilepsy, constitutes a further iject of the invention.

The present inventioh.relatesipreferably to an oral therapeutic
system comprising

a) a wall made of acylated ceilulose, e.g. cellulose acetate, which
is permeable to water but impermeable to the components of the
drug-containing core and to the ions present in body fluids, e.g.
gastric or intestinal juices,



al so be made by mechanical rupture of the layers while the systemis in
use. The passageway has a m nimum di aneter which is dependent on the 'size
of the drug crystals. The dianeter_ of the passageway must be greater than i
t he average:l ength of the drug cr'y%?a'l s. The maxi num di aneter is al so_.
approximately fixed. It may only be so large that the entry of .t he agueous
:body fluid into the therapeutic system by convection is avoided. An exact
description of the passageway and of the nmaxi mum and m ni num di nensi ons
will be BQuadccdre timtpdttog fipely pactidulase Ta4BomazePiaechs3dous, 899 and in

t he drawn [z |0 t.he . her tiC4S LRy dipfer in
shape an&yggo’g'.%ge?h#%lf%%?&gfgl Lg:p%t% %’rqv%ngélﬁﬁgur iﬂié,'y;é] rrg? (z}?g% differ in
si ze, depedghtgofna tdepodymarnef ofinylpyroedidenegiand prinyhezqnspEe andes

t her apeutyohosdivne R SR chfl driedBS R 85 swel PAWLY h&fophi1£0 foUREL; SO as to
I mpart an individual appearance or inmmediate identification_to the product.
The oral scHaym @z Petassiun shigride, glyense et MFnpLkel, ap 28908 FMar na-

col ogi calingheffy bbfssiadas aRlheadiFadther phainacutiticalldy ddeeptatdat ment of
severe painful conditions and convul sions of different proven- ance, e.g.
for the t¥&4P * F%pi | epsy. The use of the above described therapeutic
systemfor the treatnent of these di seases, especially epilepsy,

constitutgs_a r | I oW [ ' tion

rel ates ﬁ'ﬁe? e?ia‘lbil'gt‘%' gﬁ*% Q{'%yr}g%e{}t ?(@&s%igﬁ%gpn%ﬁé g&r?ﬁ%ﬁg wal | nade

of acyl atrrgsert |ig| the coge (to ghe |envdsennensahtaqueaps P9dy sflydereabl e to water

but inperneable to the conponents of the drug-containing core and to the ..

ions present in bod$/ fluids, e.gﬁ gaftric or intestinal juices, -13- h)y

a core cadiessiprefgrabliothe dnveptign, relates, topn grak thergpenyic system
comprising _ T - : : :

a) a wall made of acylated cellulose, e.g. cellulose acetate, which
is permeable to water but impermeable to the components of the
drug-containing core and to the ions present in :body fluids, e.g.

gastric or intestiqal Juices,

b) a core containing carbamazepine as drug, hydroxypropyl methyl-

cellulose as protective colloid, a 1:1 mixture (% by weight) of a

copolymer of vinylpyrrolidone and vinyl acetate having ahmolecular

weight of 60,000 + 15,000 and having a monomer ratio of c. 60:40

(% by weigﬁt) and a homopolymer of ethylene oxide héving.a degree of ﬂ‘;
polymerisation of 2000 to 100,000 as swellable hydrophilic polymer,

sodium or potassium chloride, glucose or mannitol as agent for

inducing osmgsis, and

¢) a passageway through the wall a) for delivering the components
present in the core to the environmental aqueous body fluid.

First and foremost, the invention relates to a therapeutic system
for the peroral administration of cgrbdmazepine:having the formul-
ation as indicated in the Examples.



hydr'oxymet hyl cellul ose as protective colloid, a 1:1 mxture (% by wei ght)
of. a copol yner of vinylpyrroli d'oné"and vi nyl**acet ate and a honopol yner of
et hyl epe oxi de as swel | abl e hydrophili £ pol ymer, sodium or potassium
chloride, glucose or mannitol as agent ? i nduci ng osnosis, as well as
further pharmaceutical ly acceptabl e excipients, and c) a passageway through

the wall a) f Jg {]gc Sent the
envi ronnent alr% %géghgagﬂ&% # ul deﬂli\lyg&F preBera i éﬂegagﬁ‘%/% tlg?)‘thhorel ates to
an oral ther abdchjares ‘@rr?%brﬂgr’l sqmgbn)mieslmlﬂherradmoofenmylfatlml coet | ul ose,

e.g. cellul 038g80Rirakfid cHRpAdbsifig NHeRE A R1hp MR EfrdWhch @%EHE%QL—E to the
conponents of the dryg containing core and to_the 1ons present bod
r

fluids, e g. "gakleve a‘ﬁdnté%taipﬁﬁ?P‘ii&F%estﬁﬁdjd‘gcérféséém%ﬁynFh’{f“gh said

calr Famca}zepl Eeeas—;iérrugabhydhmyﬁf L@P¥n BEifie: Ll y&&%@:@& b ed Htelnkt VEE
col | oi a

m xture (2 ht) of ‘a c mer yl p rol j done and
vinyl acet at é:}‘ﬁa‘?ﬁ_%@sﬁ ?%D 8%%@?9%%?1@%1“%@&) 8 °%tﬁg0{| %é\?ﬁ' g a
mononer rati ametemine60s 40maaured\d gint ;vmdeapimmmlsylnroﬂ)fs ﬁﬁh)‘them oxi de
having a degr ol [ ' to, 100
hydrophilic g??/%alreg %%ﬁfng%y gg ass?g%qchl o %’qujlwggh %OF"?‘P@HH?
agent for indaeceing Gbmrs of rtlie cdoaagp aformgandi\the mixsyie tise smﬂa&yd‘f or
del i vering tlg §¢ WP AL RE qsyaeaxyﬂ}owf m@%ﬂéeqlam 9¥'Mﬂg§whuf&wous

body fluid. Fi rst and forenost, invention relates to rapeutic
system for t I‘fé%e’r’o?é?t%f&f‘d’?\|°§I1F%’t4'oﬁ°@)jf““b&}‘b%‘??’&2eﬁ%é°ﬁ%ﬂﬂ #8uBHe for nul -
ation as indisadfée Buifietbve)Rbesell as-BAyo®&ithethapapigd,C ag¥figerpof this

| nUt fon is Riep rx \C:lreb )/ me un:%on of polyvinylpytrolidone and vinyl acetate in

as

an organic solvent, stripping off the solvent, and granulating and
drying the residue. The granulate is then compressed and punched to
mouldings, e.g. tablet cores, with or without the addition of a
lubricant such as magnesium steafate,'which cores are of convent-
ional form and size of e.g. c. 5-12 mm in diameter (round forms) and
c. 4-8 mm (in width) and c. 10-22 mm (oblong forms).

To prepare the granulate it is poséible to use all solvehts in which
the swellable hydrophilic polymer and the other auxiliaries are
soluble, preferably water or a lower alkanol such as methanol,

ethanol or isopropanol.

. The core containing the drug formulation can be coated with the
semi-permethe wall by coating, moulding, spraying, or immersing the
capsule in'; solution of the material forming the semi-permeable
wall. Another method which may be suitably used for applying the
semi-permeable membrane is the air suspension procedure. This method
comprises suspending and tumbling the capsule cores in a stream of
air and in a compositibn that forms the wall until the cores are
surfounded and coated by the wall. The air suspension procedure is
described in US patent specification 2 799 241 and in J. Am.

Pharm. Assoc., Vol. 48, pp. 451-459, and in Vol. 49,



whi ch are known per se, e.g. by mxing the conponents of the core together
‘and conpressing them coating the core with a sem -per- neable wall and, if.
appropriate, providing a passagewayli khrough said sem -perneable wall,. e.g.
an orifice. In a preferred embodi ment of the process of this inventiogs an
anhydrous crystal form of carb- anmazepine is comm nuted to an average
particle spme8dfddsy 980 ] ottiBweperfieared chendarprrsoseduriep aiecroy y8eals, are

m xed withyLh EoflTR AL Jegemaq I ReGH oAl s tiRg RS AR 105 AMERBEs | he

“mxture is granu m xi ng the- hydr oxypropyl nethylcellul ose or.
net hyl cel }4thosditiged PRs gﬁaérglm ve colloid, sodiumchloride and sodi um

| auryl sulfate (surfactant) as well as Polyox wth the drug adding to
this mxture a solution of Yyin roI| one and vin agcetate in an

or gani ¢ SOT%RP?S"@FV'?%B'P bhég %W@&%"\}En‘fa afhd g""rr}gseﬁlua ﬁ'gggnd drying the
resi due. Thsodgted blyahechanitdlenr Claspr ebsdtings dTipudehaving Exeuplhsngs, e.g.

t abl et Cor\?\ﬁlusWrgtg e Wni 8 r(%‘f'i ntn?m@ggldteltgﬂi g?.tl?outuﬂnlﬁ:m thECikope Magnesi um

Stearate cores are convent- 1o0nha ormand size of e.g. c. 5-12
mm i n di anthexreofyound forns) and ¢c. 4-8 nm (in width) and c. 10-22 mm :
(oblong forms). To prepare the ‘granulate it is possible to use all solvents
in which the swellable hydrophilic polynmer and the other auxiliaries are
sol ubl-e, pEﬁEﬁﬁ&bly wat er or -a | ower al kanol .such as nethanol, ethanol or

i sopropanol . The core contai ni ng the drug formul ati on can be coated with

t he sem - p@é rreabl & waII bch %E“ﬁﬁmﬂodln?% sprayi ng, or immersing the
capsule in g the sem -perneable wall. :
Anot her net hod which rmay be suitably used for applying the sem -perneabl eJ
nmenbrane igofhe air suspension procedure. This method conprises suspending
and tunbhh'gﬂhe capsul e.cores in a streamof air and in a conposition that
forms the wall until the cores are surrounded and coated by the wall. The

air SUSpenahmfurﬂﬁemuéﬁdeﬁiﬁhas{cégﬁetdl‘!’h US pat ent208peaigf i cation 2 799 241
and in J. L 14880%1 1614k (fi8 e, 451-459, and in Vol. 49,

Agcl:rocrystalline ce

FMC Corporation, Philadelphia) "Avicel” is a 20 wmg
y%%’ésgrgi?:%y r%%%hgiceii%i%eseui Plixamacoato 603,

Shin-Etsu Chem. Co., Tokyo) ' : '12.5 mg
copolymer of vinylpyrrolidone and vinyl

acetate 60:40 (Kollidon® VA 64, BASF _
Ludwigshafen) ' ' 80 mg |
polyethylene glycol (mol. wt. 5 x 10%,

Polyox®, coagulant, Union Carbide) 80 mg .
sodium chloride (puriss.) 80 mg L
sodium lauryl sulfate (puriss.) 6 ng
magnesium stearate (puriss.) ' 11.5 mg

= 490 mg



|5.p. 83- 84, 1980. O her ‘_preferred_s,t.andard procedures are e.g. the pan
coating nethod described in Rem ngton's Pharmnaceutical Sciences, 1l4th
edition, pp. 1686-87. The passageway in the sem -perneable wall can

subseqyent |y be produced by nechanical or laser drilling. The follow ng
Exanples illustrate the invention in nore detéil wthout liniting the scope -
t hereof. Exanple 1: Therapeutic systemfor TEGRETOL[err] 200 ng) Core

anhydr ous carbamazepi ne (Tegretol[err]) - - et 2000 g

m crocrystal ling eeld ylase (Aui cel), FMC Corporation, Philadel phia)

"Avicel" is a ered Trade or Service Mark hydroxypropyl

met hyl cel | uose SAtwlosesacataten(3200) (Pokiss) ) 16 mg 12.5 ny
copol yner of vidayhpMseOhddtane (aBdoyipytiacstate 60: 40 (Jol Ini,gdon[err] VA 64,
BASF Ludw gshaf en% - ' 80 ng - pol yet hyl ene
glycol (nol. wPeiBethylens 8lpenl, 499%, 1 coagul ant; Uni o C#%i de) .

80 nmg sodi um chl oride (puriss.) 80 = n agdi um
| auryl sulfate (puriss.) 6 Ny magnesi um st earate
(puriss.) 11.5 ng - 490 ny - 16- -

: Total weight 530 mg

Anhydrous carbamazepine, hydroxypropyl methylcellulose, sodium
chloride and sodium lauryl sulfate are mixed in a planetar&.mixer.
U " This mixture is granulated with one part.of the copq}ymer of
vinylpyrrolidone and vinyl acetate, dissolved in a mixture of
methanol and isopropanol. The mixture is passed through.a sieve and

the resultant granulate is vacuum dried.

The dry granulate is mixed with the remainder of the copolymer of
vinylpyrrolidone and vinyl acetate, Avicel® and magnesium stearate.
The homogeneous mixture is subsequently compressed and punched to

tablet cores (punch dimensions: 10 mm, R15).

The cores are coated in a fluidised bed coater (Aeromatic Stre§@].
"Aeromatic" is a registered Trade or Service Mark) with an organic
lacquer containing the components of the semi-permeable wall. The

ol  coating tablets ‘are dried in an oven at 40°C for 48 hours. An orifice

of 750 pm diameter is drilled with a mechanical drill or with a laser.

Example 2:

. Therapeutic system for TEGRETOL® (200 mg)

Core

anhydrous carbamazepine (Tegretol®) : 200 mg
microcrystalline"cellu16§e (Avicel®,

FMC Corporation, Philadelphia) 20 mg
hydroxypropyl methylcellulose (Pharmacoat® 603,



Sem -perneabl e wall cellul ose acetate (32.0) (puriss.) 16
mg cel lul ose acetate (39.9) (puriss.) ' 20 ng pol yet hyl ene
gl ycol 4000 -17 -4 ng = 40 ng Total weight .
530 ng Anhydrous carbamazepi ne, hydroxypropyl nethyl cell ul ose, sodi um\,,,_'L
~chloride and sodium lauryl sulfate are mxed in a planetary m xer. This’

m xture is ShriarBtsi Sheavi CH. O Tekydr U'Pidrmhberel’0polaymer3 of myi nyl pyrrol i done
and vi nyl aga?&iggdﬁgsggkfe(fgﬂgn&?g#;rg:nqf met hanol and i sopropanol. The
m xture i s pass t hr oug Sreve and  heresul t ant granul ate i s vacuum

dri ed. The ahepate HQup%it(EoilidenR A WAt BASFe remmi nder of the copol yner of

vi nyl pyrroljdragsidtdayi nyl acetate, Avicel[err] andsd'ragggsi um stearate. The
honobgeneous, m xture i s subsequently gonpressed and punched to tablet cores
(punch di nesirexeethyd sahluloms) (Tydose’s it 4000, PHAY 04t €80 i n®& 11 ui di sed bed
coater (Aergribbée (Purtad.9rr] | "Aeromatic" is a reggstepgd Trade or Service
Mark) with an,.organic Ia(iguer (con.t ai ?i ng the conponents of the

seni - per meab B RAT T T LE35G (RYF1%Anf ets are dried {n BR oven at [err for
48 hours. AmmgmesfumcetedrafB(fuedsgd.)di aneter is drill® wegh a nechani cal
drill or with a laser. Exanple 2: Therapeutic systemfor TEGRETOL [err] (200
ng) Core anhydrous carbanazepi ne (Tegretol[err]) '

m crocrystalline cellulose (Avicel[err], FMC Corporation, Philadel phia)

20 my hydgemsypsaubidmiy! cel | ul ose (Phar macoat [err] 603, - 17 -
cellulose acetate (32.0) (puriss.) ' 16 mg : : <
cellulose acetate (39.9) (puriss.) ' 200 mg
polyethylene glycol 4000 S 4 mg

| "= 40 mg

Total weight o 540 mg

Preparation is as deécriBed in Example 1. Bydroxyethyl cellulose is
used as swellable hydrophilic polymer instead of polyethylene glycol
(mol. wt. 5 x 10%). Glucose is used instead of sodium chloride as

 agent for inducing osmosis. The granulate is-prépared by mixing the
components with.an ethanolic solution which contains one part of
Kollidon® VA 64. '

Example 3:

Therapeutic system for TEGRETOL® 200 mg)

Core
~ore

anhydrous carbamazepine {Tegretol®) 200 mg
miérocrystalline cellulose (Avicel®,

FMC Corporation, Philadelphia) 20 mg
hydroxypropyl methylcelluiose (Pharmacoat® 603;



‘Shin-Etsu Chem Co., Tokyo) "Pharmacote" is a 13 ng registered Trade or
Serviice-Mark copol ymer of vinylpyrrolidone and vinyl acetate 60:40
(Kol-lidon[err] VA 64, BASF Ludw gshafen)

80 ng_ hydroxyet hyl cellul ose (Tyl ose” 18 2000 PHA) 80 ng gl ucose
(puris%) . 90 ng sodiumlauryl suifate
(puriss.) o _ 7 gnesium stearate ,(puriss.)

10 ng 500 ng°® érﬁigtﬁgr%gbl%o' ﬁg’é’ | l'ul ose acetat-e (é%f%)mg(pwi ss.)

16 ng cel | ul coeobymer afe vigglpyFr¢lideng ani vinyl 20

pol yethyl ene glaeehee?@040 (Kollidon® VA 64, BASF 4 mg = 40 ngy Total
wei ght 540 ng Preparation is as described in Exanple 1.

" Hydroxyet hyl cérrtigsdsfes used as swel | abl e hydrophili &lpdImgmer instead of
pol yet hyl ene QlpstpétHylBhe glfcold (Hol.kE] .5 &d 108Qse i s used instead of sodium
chloride as ag fq induci sposi.s., .The granul ate i_g prepared by m xi ng
t he conponent seﬂq\ﬁi&i’?f‘ anc_%igl’f;ﬁ’gﬁqi §n§°d'| ﬁ?fbdﬁe&hi ch cont ai r@ of® part of

Kol l'idon[err] \sadfdn lEweyipkelite Twmapedti c system for BEGRETO[err] . 200

ng) Core anhydr banm i Jaegpetol [err]) . 200 ny
m crocrystalli r?%légee %&I ose; %v??gf s%r?] , FMC Cor porati olr?, 2 P | adel phi a)

20 nmg hydr oxypropyl nethylcellul ose (Pharmacoat 603, = 410 mg

Semi-permeable wall

cellulose acetate (32.0) (puriss.) _ 16 mg

W, _  cellulose acetate (39.9)_(puriss:)_ _ _20 mg
polyethylene glycol 4000 o . 4 mg _
' . = 40 mg
Total.weight. - 450 ﬁg

Preparation of the oral therapeutic systém is as described in

Example 1. The use of an osmotic agent is dispensed with.

Example 4:

Therapeutic system for TEGRETOL® 200 mg)

R Core

anhydrous carbamazepine (Tegretol®) 200 mg
hydroxypropyl ﬁethylcellulose (Pharmacoat® 603,

Shin-Etsu Chem. Co., Tokyo) . 25 mg
hydroxyethyl cellulose (Natrosol® 250L,

Hercules) -3~2;~ mg
hydroxyethyl cellulose (Natrosol® 250H)' ' 25 mg
"Natrosol" is a registered Trade or Service Mark

mannitol (puriss.), . 215 mg
sodium lauryl sulfate (puriss.) 5 mg

magnesium stearate (puriss.) 5 mg



-

-18- Shin-Etsu Chem Co., Tokyo) 12.5 ng copol yner
of vinylpyrrolidone and vinyl acetate 60: 40 (Kollldon[err] VA 64, BASF

Ludwi gshafen _ 81.3 ng pol yet hyl ene_
glycol. (mol.wt. 5 x 106, Polyox[er¥9 -coagul ant, Union Carbide) i
80 ng sodium lauryl sulfate (puriss.) 6 ny
magnesi um stearate (puriss.) _ 10.2 ng - 410

Seni - pernmeabl e wal |l cellul ose acetate (32.0) (puriss.) *= 300 mg 16
ng cellul ose acetate (39.9) (puriss.) : - 20 ng pol yet hyl ene
gl ycol 4000 4 ng = 40 ng Total weight

450 ny Piemkopgrmeablsrwalle oral therapeutic systemis as described in

%arml e lell-ﬂlasﬁsd%e?itﬁ$3Q$m_|)_t(|p€irﬂ¥if)t olo S dl) sggnsesi %rgh Exarmlbe 4
erapeutic system for TEGRE r Ny re «drous car bamazepi ne

(Tegr et off g* pye acetate (3 Q%B SEARG hydroxypropgﬂbﬁﬁthylcelIulose

(Pharnachyﬂ{a&ypioﬁyl3mefﬂylnefiumnséhEBnCPEb Tokyo) 2.1 mg 25

hyd | | I
T )

ose (Natroso 25
"hbtrosol" is a registered Trade or Service Mark mannitof (3$umgss.),
215 nmg sodium lauryl sulfate (puriss.) —_—A Ny
magnesi um st earate (puriss.) 5 ny
: Total weight 526 mg

Preparation is as described in Example 1. Hydroxyethyl cellulose is
used as swellable hydrophilic polymet instead of polyethylene glycol
and Kollidon®. Mannitol is used instead of sodium chloride as agent
for inducing osmosis. The granulate is prepared by mixing the
components with an ethanolic'solution wbich contains 1 part of the
hydroxyethyl cellulose employed.



:19-':-500 mg Sem -perneabl e wall cellulose acetate (32.0) (puriss.)

18.9 ng cel lul ose acetate (39.8) (puriss.) 2.8.ny

glygggiqggggyl net hyl cel | ul ose 15 CPS 2 10 = 26'm§. _}_O“u,mnﬂlm’"mﬁm

526 ng Preparation is as described in Exanple 1. FWdrox§et%yP‘céllﬁloSe S
used; as swel | abl e hydrophilic polynmer instead of polyethylene glycol and
Kol lidon[err]. Mannitol is - used instead of sodium.chloride as agent for

i nduci ng osnosi s. E@ﬁrﬁj ate is prepared by mixing the conponents with
an et hanolic = -contains 1 part of the hydroxyethyl cellul ose
enpl oyed. - 20- ' < 111111112211221122112111 1. An oral
t her apeuti c syst r m_ni st er.i cgrbamazepine,. conmprising.a) a wall
mde of o o Ly 1 Ot SRETISUELE o Bfed HotRARE (g UER BB, T 0
conponent s of cawpgigingy- contai ning core, b) a core containing finely
particul ate carbamazepi ne as active substance and, as auxiliaries, a
protective colloid that inhibits the crystal growh of carbamazepine in the
presence of vk & wahl apde|ofBeushpriabinbiick isoPsrssbiadto yptensadl y, a
wat er - sol ubl eifgarReAbId £6theBoifidnen oS G2S ke AdEonkidity coFEr Maceutical |y
acceptabl e excipients, and c) a passageway through the wall a) for
delivering the core com ‘ : _ _

b) a core containing finely particulate carbamazepine as active

' substance and, as auxiliaries, a protective colloid that inhibits
kh/_ the crystal growth of carbamazepine in the présence of water, a

swellable hydrophilic polymer and, optionally, a water-soluble

compound for inducing osmosis and/or further pharmaceutically

acceptable excipients, and

c) a passageway through the wall a) for delivering the core com—
ponents to the environmental body fluid.

2. An oral therapeutic system according to claim 1, comprising

a) a wall made of acylated cellulose which is permeable to water
but impermeable to the components of the drug-containing core and to

the ions present in body fluids, e.g. gastric or intestinal juices,

b) a core containing finély'parficulate carbamazepine as drug,
hydroxymethyl cellulose as protective colloid, a 1:1 mixture (% by
.weight) of a copolymer of vinylpyirblidone and vinyl acetate and a
homopolymer of ethylene oxide as swellable hydrophilic polymer,
sodium or potassium chloride, glucose or mannitol as agent for
indncfn§3osmoéis, as well as further pharmaceutically acceptable

excipiefifs, and

c) a passageway through the wall a) for delivering the components
' present in the core to the environmental aqueous body fluid.



ponents to the environnental body fluid. 2. Apn orat therapettie—system:

- accordi ng to claim1, conprising a) a wall nade ul ose whi ch’
+is pernmeable to water but inperneable to the cor’rg !ﬂ Ht}i‘lﬂﬂl’f@l
drug-containing core and to the o2k present in . gas-t-lsl c

*

or intestinal juices, b) a core containing finely particulate carbamazepine
ias drug, hydroxynet hyI cellul ose as protective colloid, a 1:1 mxture (% by
wei ght) &t #n cxpdl shewapertiei sysyepr acdarddng tendladmyp ermprasingand a

honmopol ymer of ethyl ene oxide as swel | abl e hydrophilic polynmer, sodium or
pot assi um chl ori de, glucose or mannitol as agent for_inducing osnbsis, as

wel | as @drawallpmedenat callnkese, asetater ubich dg peFmeable tantRtEr Buthassageway
through tifgeMilabl@)td @he dﬁhweémgof mecamplaeﬂtﬁnahgs&m hid tdoetkere to

t he environnent al d d L M
S =+ 3.1isps cR‘éIse’L‘hg"ag%& 1%3 g%’t g:‘ﬁa@@BFﬂ’r%QrtB‘t@s&Hﬁﬁj“%ﬁr| sing a) a

wal | made of cellul ose acetate which is perneable to water but inperneable

boay ) CRTRR GRS e Hlratfnd’ PR EROLRLA 19, 4005 g&gpu}ge ggmaLesent in

body fl ui I nal” ai ni ng
car bamaz eqeilmlm ds m;othtylcﬁvsxm-'l@psllv adtt hyﬂlixteeqa by eveighp)} sifeat i ve

col I oi d, @gﬁvféﬁ Wﬁy%&mm&hm %@1 CLUaeh ¥ Bavelig \d BYIdbuIRe! | done and

vi nyl acetg ecul ar wei 000 [err]_ 15,000 and having a

nonomer edglt of éog‘@@ 3013908 bgﬁ’t')s an‘EP“&i'ﬁBrﬁ?%éPy?fel" o$0%0hy| ene oxi de
E;‘\é:’ 29 hal ey Qfeiﬂf;tp@nllgﬁ rHo‘inaf:bE&le of @Rfyléhel 0RidH0 Qa@cﬁné weddgriebCof I
phili¢c polymer, s i um ¢ e manni t ol as.--
agent forp°|1ﬂmﬁ§13ﬁ§i%ﬁ§ #@8 dfbgu)agép’e?sg‘é%ﬂé]\ﬁ% ﬁ?ﬁ%ﬁé‘?ﬁ?ﬁepm 2) for o/
geljl erlrl ﬁgdﬂite oTOpPssitn dhlesidd, ghuddse comanhndtdlhasesgantoferent al agqueous
ody fl ui

inducing osmosis, and

c) a passageway through the wall a) for delivering the components

present in the core to the environmental agqueous body fluid.

4. An oral therapeutic system according to claim 1, which contains

anhydrous microcrystals of carbamazepine.

5. An oral therapeutic system according to claim 1, which contains
anhydrous microcrystéls'of;carbémazepine having a size of up to

c. 20 um, and hydroxypropyl methylcellulose as protective colloid. '
‘ ‘o'

)

6. A process for the preparation of a therapeutic system as claimed
in claim 1, vhich comprises mixing the components of the core with
one another, coating the core with the semi~-permeable wall and

providing an orifice in said wall.

7. A.thgrapeu:ic system according to claim 1 for use in treating the

human or animal body.

8. A therapeutic system according to claim 1 for use in the pro-
phylactic or therapeutic treatment of epileptic states in the human
or animal body.



4. An oral therapeutic system accordl ng to cl aim 1 V\hr—eh—een{—eu—ns\
anhydﬂous mcrocrystal s of car bamazepl ne.- 5. An oral i C_system
according to claim1, which contains anhydzpus i crocry mg "I,”“",
car bangzepi ne having a size of up to c. 20 [err], and hy

met hylcel | ul ose as protective colloid. 6. A process for the preparat| on of
a therapeutic systemas clained in claim11, which conprises mxing the
conponent s of t pe r t hy;one anot oatin $ £ql e Wi th t
seni - per meabl’é &/aqrgcﬁ%dw%o\:/he aarﬁp%)"rr{ ?ce :hnga 5 gi FEe% ac%?r%ﬁ& ageuti c
syst em accor ¢ilaim tle Elua:lennlfifrxsﬂymtumltarteactanhgmamelmrmd pravagrale body.

8. A therape igN Iy r r tic
of ther apeut 18 FFoar nent 2y ot BeF A b of SE L B e B3,

9. A process fpor theecoreeparati on of a therapeutic system according to cI aim
1, wherein finely particul ate carbamazepine and a protective colloid which
|nh| bits the crystal growt h of carbamazepine are used to formthe core. 10.
A process fortOt i RSPepT &PF drheoPreparREiomafita chetApeRtiaskdrd RYFESiRg 4Pm 1,
wher ei n finelclaprit, ehdmtia £iielgnpaeptiiRtanchibyad 2y apy | hydebkydrepyl ul ose

are used to fm%&ﬂ}fcllﬁl&fors% are used to form the core.

Xe:



