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Assessnent” edited by U Gundert-Reny and H Moller, Stuttgart, Wss.
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for the profile and/or site in the gastrointestinal tract in a way which cannot be achieved
15  after administration of conventional formulations (e.g. oral solutions or solid dosage
forms which release active ingredient rapidly, alternative terms are frequently also
used, such as “slow release”, “delayed”). Besides the term “modified release” or

“controlled release”. These are likewise encompassed by the scope of the present

invention.
20
Various methods are known for producing modified-release pharmaceutical dosage
forms, see, for example, B.Lippold in “Oral Controlled Release Products:
( Therapeutic and Biopharmaceutic Assessment” edited by U. Gundert-Remy and
H. Méller, Stuttgart, Wiss. Verl.-Ges., 1989, 39-57.
25

5-Chloro-N-({(5S)-2-0x0-3-[4-(3-0x0-4-morpholinyl)phenyl]-1,3-oxazolidin-5-
yl}methyl)-2-thiophenecarboxamide (I) is a low molecular weight inhibitor of
coagulation factor Xa which can be administered orally and can be employed for the
prophylaxis, secondary prophylaxis and/or treatment of various thromboembolic
30 disorders (concerning this, see WO-A 01/47919, the disclosure of which is
incorporated herein by reference). When active ingredient (I) is mentioned
hereinafter, this encompasses all crystal modifications and the amorphous form of 5-

chloro-N-({(5S)-2-0x0-3-[4-(3-0x0-4-morpholinyl)phenyl]-1,3-0xazolidin-5-



prophyl axi s, secondary prophylaxis and/or treatnent of various
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nmakes onceld with peak concentrations by smoothing the plasma profile (minimizing the so-called

peak to trough ratio), that is to say by avoiding high plasma concentrations of active
ingredient, which are frequently observed after administration of fast-release

pharmaceutical forms.

20 It is advantageous, especially for the long-term therapy or prophylaxis and secondary
prophylaxis of arterial and/or venous thromboembolic disorders (for example deep
vein thromboses, stroke, myocardial infarction and pulmonary embolism), to have

( the active ingredient (I) available in a form which, through a modified release of
active ingredient, leads to a reduction in the peak to trough ratio and makes once a

25  day administration possible.

It is additionally necessary in the development of formulations to take account of the
physicochemical and biological properties of the active ingredient (I), for example
the relatively low solubility in water (about 7 mg/l; 25°C), the relatively high melting
30 point of about 230°C of the active ingredient (I) in the crystal modification in which
the active ingredient (I) is obtained when prepared by the route described in
Example 44 of WO 01/47919 and which is referred to hereinafter as modification I,
and the plasma half-life of about 7 hours. Accordingly, for the desired once a day

administration, specific pharmaceutical formulations with modified release of the



25 day admi nistration possible. It is additionally necessary in the
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(D), characterized in that 80% of the active ingredient (I) (based on the stated total
amount of the active ingredient) are released over a period of from at least 2 and at

most 24 hours in the USP release method with apparatus 2 (paddle).

20  In a preferred embodiment of the present invention, 80% of the active ingredient ()
are released in a period of from 4 to 20 hours in the USP release method with

apparatus 2 (paddle).

The active ingredient (I) may be present in the pharmaceutical dosage forms of the
25 invention in crystalline form or in noncrystalline amorphous form or in mixtures of

crystalline and amorphous active ingredient fractions.

If the dosage forms of the invention comprise the active ingredient (I) in crystalline
form, in a preferred embodiment of the present invention the active ingredient () is
30 employed in micronized form of crystal modification I. In this case, the active
ingredient (I) preferably has an average particle size Xso of less than 10 um, in
particular of less than 8 pm, and an Xgy value (90% fraction) of less than 20 um, in

particular of less than 15 pm.



apparatus 2 (paddle). The active ingredient (1) may be present in the
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In this connection, the dissolving method in which an active ingredient and
excipient(s) employed where appropriate are dissolved and then further processed is
less suitable because the crystalline active ingredient (I) has only a limited solubility
20  in pharmaceutically suitable organic solvents such as, for example, acetone or

ethanol, and therefore disproportionately large amounts of solvent must be used.

( The method preferred according to the invention for amorphisation of the active
ingredient (I) is the melting method in which an active ingredient is melted together

25  with one or more suitable excipients.

Particular preference is given in this connection to the melt extrusion method
[Breitenbach, J., “Melt extrusion: from process to drug delivery technology”,
European Journal of Pharmaceutics and Biopharmaceutics 54 (2002), 107-117,

30 Breitenbach, J., “Feste Losungen durch Schmelzextrusion — ein integriertes
Herstellkonzept”, Pharmazie in unserer Zeit 29 (2000), 46-49].

It can be ensured in this method, through choice of a suitable formulation and

suitable production parameters, that the degradation of active ingredient does not
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mixture of HPC and PVP. The polymer in this connection is particularly preferably
hydroxypropylcellulose (HPC) or polyvinylpyrrolidone (PVP).

The proportion of polymer in the melt extrudate is preferably according to the

20  invention at least 50% of the total mass of the melt extrudate.

The active ingredient (I} is preferably present according to the invention in the melt
extrudate in a concentration of between 1 and 20% based on the total mass of the
melt extrudate.
25

It has proved advantageous in the melt extrusion method for preparing the active
ingredient (I) in amorphous form to add one or more pharmaceutically suitable
substances to depress the melting point of the active ingredient (I) or as plasticizers
in order to reduce the degradation of active ingredient taking place during the

30  extrusion process, and to facilitate processing.

These pharmaceutically suitable substances are preferably added according to the
invention in a concentration of from 2 to 40% based on the total mass of the melt

extrudate.



15 in this connection is hydroxypropyl cellul ose (HPC), polyvinylpyrrolidone
(PVP) or a mxture of HPC and PVP. The poloqer in this connection is
particularly preferably hydroxypropylcellulose (HPC) or
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formulatlons) A further possibility is for the extrudate obtained after melt extrusion

15 to be mixed, after the cutting and grinding, with usual tabletting excipients, and
compressed to tablets, and for the latter also to be coated subsequently where

appropriate (single-unit formulations).

Various pharmaceutical oral dosage forms with modified release of active ingredient
20 (D) can be employed according to the invention. Without restricting the scope of the

present invention, preferred examples which may be mentioned thereof are:
( 1. tablet formulations (single units) based on erosion matrix systems
25 2. multiparticulate dosage forms with erosion- and/or diffusion-controlled
release kinetics such as granules, pellets, mini tablets and pharmaceutical

forms produced therefrom, such as, for example, sachets, capsules or tablets

3. dosage forms based on osmotic release systems

30
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of swelling and dissolution or erosion of the matrix and on the rate of
dissolution, solubility and rate of diffusion of the active ingredient.
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i ngredi ent from phajiggggytg.cal dosage forms is described for exanple in:

Al der man, 1DA "A review of cellulose ethers in hydrophilic matrixes for
5

) Melia, C.D., “Hydrophilic matrix sustained release systems based on
polysaccharide carriers”, Critical Reviews in Therapeutic Drug Carrier

Systems 8 (1991), 395-421.

20 e Vazques, MLJ. et al., “Influence of technological variables on release of drugs
from hydrophilic matrices”, Drug Dev. Ind. Pharm. 18 (1992), 1355-1375.

( The desired release kinetics can be controlled for example via the polymer type, the
polymer viscosity, the polymer and/or active ingredient particle size, the active
25  ingredient-polymer ratio and additions of further pharmaceutically usual excipients

such as, for example, soluble or/and insoluble fillers.

Matrix formers suitable for the purposes of the present invention are numerous
polymers, for example polysaccharides and cellulose ethers such as methylcellulose,
30 carboxymethylcellulose, hydroxyethylmethylcellulose, ethylhydroxyethylcellulose,
hydroxyethylcellulose, with hydroxypropylcellulose (HPC) or
hydroxypropylmethylcellulose (HPMC) or mixtures of hydroxypropylcellulose and
hydroxypropylmethylcellulose preferably being employed.
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tablet. 5 The active ingredient (1) is preferably present in the tabl et
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concentration et ween.. d .50% on _f.he total nmass of the tablet.
Besi des the po?z\wﬁgsrrf@f a(?ddt}oI%@P’r%eﬁav?rﬁgagﬁoasﬁogﬁn ‘hydrocol l oid) matrix and the
active 10 ingredient, it is possible to add to the tablet formulations

further tabletting excipients ) )
Suitable materials for a photoprotective and/or coloured coating are for example

15 polymers such as polyvinyl alcohol, hydroxypropylcellulose and/or
hydroxypropylmethylcellulose, where appropriate in combination with suitable
plasticizers such as, for example, polyethylene glycol or polypropylene glycol and

pigments such as, for example, titanium dioxide or iron oxides.

20  Further examples of suitable materials for producing a coating are aqueous
dispersions such as, for example, ethylcellulose dispersion (e.g. Aquacoat, FMC) or
poly(ethyl acrylate, methyl methacrylate) dispersion (Eudragit NE 30D,

( Rohm/Degussa). It is also possible to add plasticizers and wetting agents to the
coating (e.g. triethyl citrate or polysorbates), non-stick agents such as, for example,

25 talc or magnesium stearate and hydrophilic pore formers such as, for example,
hydroxypropylmethylcellulose, polyvinylpyrrolidone or sugar. The coating
substantially has the effect that a delay in release of the active ingredient is possible

for the first one to a maximum of two hours after administration.

30  Further materials suitable for producing a coating are substances to achieve a
resistance to gastric juice, such as, for example, anionic polymers based on

methacrylic acid (Eudragit L+S, R6hm/Degussa) or cellulose acetate phthalate.
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Rohnf Degussa) or cellulose acetate phthalate. -9- Methods suitable for
produm ng tablet fornmulations of the invention conprising the active
i ngredient (1) The ptes«;mtua\relntlﬂre ﬁtrﬂlepreé@tosﬂommcgss écvmo@lclmgwfée tablehfemeulatinn
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(matrix formers, binders, fillers, lubricants/glidants/flow aids) and then compressed,
preferably by direct tabletting, to tablets which may finally be covered with a

coating.

20 2. Multiparticulate dosage forms such as granules, pellets, mini tablets, and

capsule_s, sachets and tablets produced therefrom

( Besides the so-called “single unit” also suitable for active ingredient (I) are
multiparticulate dosage forms whose modified release of active ingredient takes
25 place under erosion/diffusion control. The term “multiparticulate dosage forms”
means according to the invention those formulations which, in contrast to single units
(tablets), consist of a plurality of small particles such as granular particles, spherical
granules (pellets) or mini tablets. The diameter of these particles is ordinarily
between 0.5 and 3.0 mm, preferably between 1.0 and 2.5 mm.
30
The advantage of these multiparticulate systems by comparison with single units is
that the intra- and interindividual variability of gastrointestinal passage 1s usually
smaller, resulting in a smaller variability of the plasma profiles and often also

reduced dependence on food (food effect), i.e. diminished differences after
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The polymer is preferably present in the pharmaceutical dosage forms of the
invention based on multiparticulate dosage forms in a concentration of between 10
and 99%, in particular between 25 and 95%, based on the total mass of the
composition.
20
The active ingredient (I) is preferably present in the pharmaceutical dosage forms of
the invention based on multiparticulate dosage forms in a concentration of between 1

( and 30% based on the total mass of the composition.

25  The extrusion/spheronization process which is described for example in Gandhi, R.,
Kaul, C.L., Panchagnula, R., “Extrusion and spheronization in the development of
oral controlled-release dosage forms”, Pharmaceutical Science & Technology Today
Vol. 2, No. 4 (1999), 160-170, is particularly suitable for producing pellets which
comprise the active ingredient (I) in crystalline or predominantly crystalline form.

30
In a preferred embodiment of the present invention, the multiparticulate dosage
forms comprise the active ingredient (I) in amorphous form and are moreover

produced preferably by the melt extrusion method.
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pellets which conprise the active ingredient (1) in crystalline or
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(1) in anor phot€ T8 Bnd*iPe MFesY T example, anionic p
methacrylic acid (Eudragit L+S, Rohm/Degussa) or cellulose acetate phthalate.

15 The present invention further relates to pharmaceutical dosage forms, preferably
capsules, sachets or tablets, comprising the multiparticulate dosage forms described

above.

The present invention further relates to a process for producing the multiparticulate
20  pharmaceutical dosage forms of the invention; where an extrudate comprising the
active ingredient (I) in amorphous form is obtained preferably by melt extrusion. In a
preferred embodiment of the present invention, a multiparticulate dosage form in
pellet form is produced directly by cutting this extrudate strand and, where
appropriate, subsequent rounding. The pellets obtained in this way can then be

25  covered with a coating and be packed into capsules or a sachet.

3. Osmotic release systems

Further suitable dosage forms with modified release of the active ingredient (I) are
30 based on osmotic release systems. In these cases, cores, for example capsules or
tablets, preferably tablets, are enveloped by a semipermeable membrane which has at
least one orifice. The water-permeable membrane is impermeable to the components
of the core but permits water to enter the system from outside by osmosis. The water

which penetrates in then releases, through the osmotic pressure produced, the active
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ani oni c polyners based on nethacrylic acid (Eudragit L+S, Rohm Degussa) or
cel lul ose acetate phthalate. 15 The present invention further relates to
phar maceut i cal *dosa§entisiis BabcreReWab‘l Qsmetip duigedelivens hetreviey efHieepaient
conprising the multi.partig e, d e de bove. The present
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20 phar macegti cal dosage forms of the invention, where an extrudate
conprising the active ingredient (1) in anor phous formis obtained
preferably by welt &etmaR.KEn. Nlishe, Bpr éfaeg,red ‘©Odnudicaiint coltroileé pradsdnig
invention, a nulti partl cyl ate dosage formin_ pellet_formis produced
directly by cutting ?h‘ie@’ “exiPFugd Bexe QPWSWda%&ndwlePh%ﬁPb&qpﬁ)e,695‘708
subsequent roundlng g pellets obtained in this way can then be 25
covered with a coatl ng nd be packed into capsules or a sachet. 3. Gsnotic
rel ease systens Further suitable dosage forns with nodified rel ease of the
active ingredient (l) are ) ) .

15 o erma, R.K., Krishna, DM., Garg, S., “Formulation aspects in the

development of osmotically controlled oral drug delivery systems”, Journal

of Controlled Release 79 (2002), 7-27

J US 4,327,725, US 4,765,989, US 20030161882, EP 1 024 793.
20
Both single-chamber systems (elementary osmotic pump) and two-chamber systems
(push-pull systems) are suitable for the active ingredient (I). The active ingredient (I)
( may be present in the osmotic systems both in crystalline, preferably micronized
| form, and in amorphous form or in mixtures with crystalline and amorphous

25  fractions.

The shell of the osmotic pharmaceutical release system consists in both the single-
chamber system and in the two-chamber system of a water-permeable material which
is impermeable for the components of the core. Such shell materials are known in
30 principle and described for example in EP-B1-1 024 793, pages 3-4, the disclosure of
which is incorporated herein by reference. Preferably employed as shell material
according to the invention are cellulose acetate or mixtures of cellulose acetate and

polyethylene glycol.
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Devel opment andbegeiesn thepsnpitigrs clpgnbey pyst@n prefergbly(cRopayesi5 Verma, R K.,
Krishna, DM, Garg, S., "Formul ation aspects in the devel opnent of
osnotically controlled oral drug delivery systens", Journal of Controlled
Rel ease 791§20Q2), 5@ B0% R tide Rifedidr()US 4, 765,989, US 20030161882, EP 1
024 793. 20 Both single-chanber systens (el enentary osnotic punp) and

t wo- chanber systens (push-pull systens) are suitable for the active
ingredient (1). The active ingredient (1) ( nmay be present in the osnotic
systens both in cry@pé?pp%é‘,an ferably mcronized form and in anorphous
formor in mxtures with crystalline and anorphous

o 10 to 30% of a vinylpyrrolidone-vinyl acetate copolymer,

15
where the difference from 100% is formed where appropriate by one or more
additional ingredients selected from the group of further hydrophilic, swellable
polymers, osmotically active additives and pharmaceutically usual excipients. The
total of the core ingredients amounts to 100%, and the % data are based in each case

20  on the total mass of the core.

The osmotic single-chamber system comprises as one of the essential ingredients of
( the core the hydrophilic water-swellable polymer xanthan. This is an anionic
| heteropolysaccharide which is obtainable commercially for example under the name
25  Rhodigel® (produced by Rhodia). It is present in an amount of from 20 to 50%,

preferably from 25 to 40%, based on the total mass of the core ingredients.

A further essential ingredient of the core is the vinylpyrrolidone-vinyl acetate
copolymer. This copolymer is known per se and can be produced with any desired
30  monomer mixing ratios. The commercially available Kollidon® VA64 (produced by
BASF) which is preferably used is, for example, a 60:40 copolymer. It generally has
a weight average molecular weight Mw, determined by light-scattering

measurements, of about 45 000 to about 70 000. The amount of the vinylpyrrolidone-
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on the total mass of the core. The osmptic single-chanber .si%s.t em conpri ses
as, one of the Bs'Sdagerapnd ryeraipigton Bhashacaufeal csaaace’hdt kyppssible inj particular to

wat er - swel | abl gsepv%%rrrgc{lug(lg%ﬁsagf in-cl;pgiaﬁici & oe}gan?cn Ia('(:)lgé St nonionic organic substances
with high solubility in water, such as, for example, carbohydrates, especially sugars,

15  sugar alcohols or amino acids. For example, the osmotically active additives can be

selected from inorganic salts such as chlondes, sulphates, carbonates and

bicarbonates of alkali metals or alkaline earth ietals, such as lithium, sodium,

potassium, magnesium, calcium, and phosphates, hydrogen phosphates or

dihydrogen phosphates, acetates, succinates, benzoates, citrates or ascorbates thereof.

20 It is furthermore possible to use pentoses such as arabinose, ribose or xylose, hexoses

such as glucose, fructose, galactose or mannose, disaccharides such as sucrose,

maltose or lactose or trisaccharides such as raffinose. The water-soluble amino acids

include glycine, leucine, alanine or methionine. Sodium chlonde is particularly

L

preferably used according to the invention. The osmotically active additives are
25 preferably present in an amount of from 10 to 30% based on the total mass of the

core ingredients.

Pharmaceutically usual excipients which are additionally present where appropriate
in the core are, for example, buffer substances such as sodium bicarbonate, binders
30 such as  hydroxypropylcellulose,  hydroxypropylmethylcellulose  and/or
polyvinylpyrrolidone, lubricants such as magnesium stearate, wetting agents such as

sodium lauryl sulphate and/or flow regulators such as colloidal silicon dioxide.
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20  The active ingredient layer preferably comprises:

. 1 to 40% active ingredient (1),
{
. 50 to 95% of one or more osmotically active polymers, preferably
25 polyethylene oxide of medium viscosity (40 to 100 mPa's; 5% strength

aqueous solution, 25°C; preferably measured using a suitable Brookfield
viscometer and a suitable spindle at a suitable speed of rotation, in particular
using an RVT model Brookfield viscometer and a No. 1 spindle at a speed of
rotation of 50rpm or using a comparable model under corresponding

30 conditions (spindle, speed of rotation)).

The osmosis layer preferably comprises:



20 It is furthernore possible to use pentoses such as arabinose, ribose or
Xyl ose, hexoses such as glucose, fructosejggal actose or nmannose,
di sacchari des such as sucrose, naltose or |actose or trisaccharides such as

ffi . Th ter-sol b i id i ncl ud | yCi I i i
o et hi oni ne. *Sodt (i EhiAEt e IS8epat (e APPOHCTRarER b P ISES 26HERaPng o
the invention. The gaRRivicak! oidsirvRgRAAILINESSO0® BBMDGIRIADIY RiGgant 1N

an ampunt of from1l 0% based on e total mass of the «core
i ngredi ents. Phar naegutous ablufions AatC;epretgratdpteeashiedhusng aasidiableoBaddkyield

present where appropriate in the core.are, for. exanple, buffer. substances
such as sodi um bi cag’%?}r&f’t@f ang ﬁa\a}Fai’?e W‘g‘ﬁéﬁa a@%%@aﬁ&%ﬂ%m pATBemar

oy D oDy ey Gk dh 8667 AR08 BRIMIVINLREE Ghd P shliile AHBAYEN 29

magnesi um st earate, wetting agents such as odi um phat e and/ or

fl ow regul at ors suclhotasorcafl Qirpial o8i tidimpra diompathbdle -rMédel Tinelepr @segponding
invention further relates to a_process_for, producing an osnotic single-
chanmber system of t K@nqihous{epiafle, spsed ef 1otadio8dponent s of the core are mi xed
t oget her, subjected where appropriate to wet or dry granul ation, and
subsequently tabletted, and the core produced in this way is coated with

the shell which is tihesn48%cPugbesionbigacapPidmivat e with a photoprotective
and/ or col oured coating, and which is provided with one or nore orifices.

In a prefeifed enbodi ment of the present invention, the core conponents are
subjected to a wet qgranulation duri t he praductiqn of .the osnotic
gl 6 chanber MRS SrtiHerERditd O & Bitobebisial dfyePhi BBea (R erach case
veftability of jifiBehddafiP G AL Inbthet BE oh@ Bl Blor€ AbGitiohASHEAHRALs 11 tlk@mﬁérﬁl[] of

ic

penetration of the core by the entering gastrointestinal fluid,
frequent |y | eaghbatnmactetsially uawal axoipéentonffiectoedatz hrsaimecash caspebased ionethe total

ingredient. 15 In t osnotjc twg-chanber system the core consists of two
| ayers, one acf’ilf{féopﬁlﬁé’?g’(“}ﬂ?ﬁfor}gﬁ%? and one osnpsis |ayer. An osnotic

t wo- chanberssystem of this type

The osmotically active additives used in the core of the osmotic two-chamber system
may be the same as in the case of the single-chamber system described above.

Sodium chloride is preferred in this connection.

20  The pharmaceutically usual excipients used in the core of the osmotic two-chamber

system may be the same as in the case of the single-chamber system described above.

Preference is given in this connection to binders such as hydroxypropylcellulose,

( hydroxypropylmethylcellulose and/or polyvinylpyrrolidone, lubricants such as
magnesium stearate, wetting agents such as sodium lauryl sulphate and/or flow
25  regulators such as colloidal silicon dioxide, and a colouring pigment such as iron

oxide in one of the two layers to differentiate active ingredient layer and osmosis

layer.

The present invention further relates to a process for producing the osmotic two-
30 chamber system according to the invention, where the components of the active
ingredient layer are mixed and granulated, the components of the osmosis layer are
mixed and granulated, and then the two granules are compressed to a bilayer tablet in

a bilayer tablet press. The core produced in this way is then coated with a shell, and



Is described in detail for exanple in DE 34 17 113 C 2, the disclosure of
which is incorporated herein by reference;720 The active ingredient |ayer
preferably conprises: 1 to 40% active ingredient (1), 50 to 95% of one or

nore osnoti cal i S YA g ' 0
nediun1viscosib%:%%8]¥§n§§b¥ éﬁg?ﬁéégg%?%ﬁ%?%aégggg%gégﬁ% ?d%#qggd%m
preferably neaswbseghently ajo@osdred abee dppapkibicalith a vosmgnet er and a suitable

spindle at a suitable speed of rotation, in particular using an RVT nodel
Brookfield visconeter and a No. 1 spindle at a speed of rotation of 50 rpm

Speed of 1ot a ChRCirRD Saiigty ORESHPRRCHpuch SRR ORBRTRL BF L oo0,

of one or nPreaaRGhiredichtyladdtdnd@hdednyoritts of ftef eirilsfaydpate/elch ¥higagedw de
of high viscosity (5000 to 8000nPas; 1% strength aqueous solution, 25C;
preferably nmeadtt@anystiony imparticelapby nResbRE folFdgragpleieret e praducion @if theb| e

spindle at a suitable speed of rotation, in particular 5 using an RVF nodel
Brookfield vi s8%§tfcetrwoa§lcim§)eﬁgfswin‘spi ndle at a speed of rotation of 2 rpm

or using a conparabl e nodel under corresponding conditions (spindle, speed
of rotation)). 10 to 40% of an osnotically active additive, 10 where the
di fference froRrefg@ned s giveniardpiinguéd theayrvestiony Basamsedof thee paysicpghemical

 OePenenLy, SRRt SRS B TS SRR PO SR Gl
based on the t Q{sdms)TRShid tht A& RARfreSish By &GI8 okRAVEE laytPare separated, by way
) of example and advantageously formulated as 2-layer tablet. The advantages over
‘ osmotic single-chamber systems are in this case that the release rate is more uniform
over a longer period, and that it is possible to reduce the system-related need for an

15  excess of active ingredient.

The present invention further relates to medicaments comprising a solid, modified-
release pharmaceutical dosage form according to the invention which can be
administered orally and comprises the active ingredient ().
20
The present invention further relates to the use of the solid, modified-release
pharmaceutical dosage form according to the invention which can be administered
orally and comprises the active ingredient (I) for the prophylaxis, secondary
prophylaxis and/or treatment of disorders, in particular of arterial and/or venous
25  thromboembolic disorders such as myocardial infarction, angina pectoris (including
unstable angina), reocclusions and restenoses following an angioplasty or
aortocoronary bypass, stroke, transient ischaemic attacks, peripheral arterial

occlusive diseases, pulmonary embolisms or deep vein thromboses.

30 The present invention further relates to the use of the solid, modified-release
pharmaceutical dosage form according to the invention which can be administered
orally and comprises the active ingredient (I) for producing a medicament for the
prophylaxis, secondary prophylaxis and/or treatment of disorders, in particular of

arterial and/or venous thromboembolic disorders such as myocardial infarction,



The osnotically active additives used in the core of the osnotic two-chanber
system may be the sane as in the case of-i$e singl e-chanber system

descri bed above. Sodiumchloride is preferred in this connection. 20 The
phar maceut i cal hygid$pator@XGhdPi@BRg SnstfRél atgind) MR o6 S0 ank hest@ I8 foﬂowinréoan

two- chanber system may be the Same as in the case of the single-chanber
syst em descr i beungieasty or apriearprary dypsassgitvake, itrangi¢rit 9seheemiscatiacks, tperipherder s
such as hydroxypropyl cel.l ul.ose hydr oxypr | met hyl cel.l ul ose and/ or

pol yvi nyl pyr r ot TEMECCIIEF fisets PulRspant emRellmsr SR Y P@EOteL ¢ i ng agent s
such as sodium |l auryl sul phate and/or flow 25 regul ators such as col | oi dal

silicon dioxide, and a colouring pignment such as iron oxide in one of the
two | ayers o dhé beasenttinugnsiondiithe relatpsaéditbmtisd afy Bichlane Ne(d (f8912s0xd-23{41(3- The
present invention further relat 0 a process,fo roducing the osnptij.c
Pos 30 chanbePXagut ShISiubRIFRG - o eredi St Ry fre R e ' o
the active ingsegh@find A¥SHd, Moifietaddich highi1@fbsadelYorifi QERAARBYS f the
osnosi s | ayer aggg ﬁ?&g% and’grahulated, aﬁ%ﬁ?ﬂﬁw'thes%%&>granulesgare
conpressed to @mventi@yer tablet in a bilayer tablet press. The core produced
inthis way is then coated with a shell, and -17- the shell is provided with
one or nore orifices on the active ingredient side and subsequently al so
covered whege r ' i i.Ng... | r i he
present | oot o perh el BURE NG o, Bk b i RBlodt) 12

t he conponent spafphyheisoanidgi sedtdpgar o hgtered cindsarbyemote dnbmboeinpolgy dizotdety on,
in particular by neans of roller_granulation, in the_production of the

os/oti ¢ two- chHHpRgh aguinisHationcplop eiobid, modifisdstelosse phanmprsertisal Klosagey EXE on,
because of the ' ] . - Y rti Of Ve | Lept. (1),
o osmoti ¢ 1 o SRLapESF (e R ihlion bbidH G RE i Rerd MRl Bl el Bl

i ngredi ent | ayéigradiehtdnosi s | ayer are separated, by way of exanple and
advant ageOlljssI y formul ated as 2-1ayer tablet. The advantages over

The invention is explained in more detail below by preferred exemplary
embodiments but is not restricted thereto. Unless indicated otherwise, all quantitative

data below are based on percentages by weight.



osnoti c single-chanber systens are in this case that the release rate is
nmore uniform over a longer period, and thi-it is possible to reduce the
systemrel ated need for an 15 excess of active ingredient. The present

i nvention furt BEgperitleata2sedtipnmedi canents conprising a solid, nodified-

rel ease pharmaceuti cal dosage form according to the invention which can be
adm ni stered orally and conprises the active ingredient (1). 20 The present

i nvention furt ifﬂgﬂesg %(ﬁl ated <r)tBert\&n§e lﬂl?e 1n \ffltr{) r}glegs%l 159 stlga%\}\}];%ld%gcrfb%h %%ﬁ)%v were

pharmaceuti cal “dosag orn1accord he "I’ nven can

adm ni stered girgikd )bu&fb@' e npgP &el%aéehmeﬁ@alwh iapgaraths €N{pddi)e).f The st&d of
prophyl axi s, secondar prophyl axi s and/or treatnent of disorders,
particul ar Of Hiatan af thanger Ve o i 2Gevolirismp e bpinute) dnsilmt of smbhffgzrs

myocardi al infarction ctoris (10 sirable angina

reoccl usi ons aﬁ%}ub%%tgr}ggg§ O}F? ﬁgprgélar gg}%] %%?T |f31 ngr?arbogg ? dala‘i}d
bypass, strokegq 75r8sicgft dc%P'ﬂﬂﬁi@ih(}dr@tfetMW 4@@ bpfa%aiuna ¥@1ro|gexh phe§sHatsi ve
di seases, pul nonary enbolisns or deep vein thronboses. he "pr esent

i nvention furt Helrydrat an d$ 1taf witer. uslso @fldedheo sl sodiuthmwmneapproe)lnetcss <1%

phar maceuti cal ge forn1 ccordln to the inv nt|o whi ch can be

admi ni st er ed awgzrqt%am < rﬁogé‘én h‘i’b@e ﬁé‘?lé‘d ‘éﬁ’cula(nlojls fag PEFishbi ng a
medi canent ¢ or or treatnent of
di sorders, lén S%?%F%gﬁggbﬁ g??%%?%@qgﬁgxh' ven us t ngéenbolic di sorders
such as nyocardlal infarction, 18- angina pectoris (|nclud|ng unst abl e

angi na), reocclusions and rest enoses foll ovm ng an _ angi opl asty or
aqrtocoronary Bypass ablet foymulatipns ed on;e matrixsysiems peri pheral
arterial occlusive diseases, pulnnnary enbollsns or deep vein thronboses. 5
The present invention further relates to the use of

5-chl oro- N ({(33) - 2¥¥ssiod matrik3ablets comprising crystalline active ingredient (I)

0x0- 4- nmor phol i nyl ) phenyl ] -1, 3- oxazol i di n-5-yl }
nethyl)-Z-ﬂ%iophenecarboxanide (I') for producing a solid, nodified-rel ease

phar maceuti cal quﬁﬁ‘ﬁ?v FoehMaA659rdf ng to the

Tablet composition in mg/tablet

20  Active ingredient (I), micronized 25.0mg
Microcrystalline cellulose 10.0 mg

Lactose monohydrate 26.9 mg

( Hydroxypropylcellulose, type HPC-L (Nisso) 52.0 mg
Hydroxypropylcellulose, type HPC-M (Nisso) 10.0 mg

25  Sodium lauryl sulphate 0.5mg
Magnesium stearate 0.6 mg
Hydroxypropylmethylcellulose, 15 cp 1.8 mg

Polyethylene glycol 3350 0.6 mg

Titanium dioxide _0.6 mg

30 128.0 mg



invention. 10 The present invention further relates to a nethod for the
prophyl axi s, secondary prophylaxis and/ or2@reatnent of arterial and/or
venous t hronmboenbolic disorders through admi nistration of a solid,

nodi fi ed-r el eappdpbigmraceut i cal dosage form according to the invention
whi ch can be admi nistered orally and conprises the active ingredient (1).
15 The invention is explained in nore detail below by preferred exenplary

enbodi ments but, is .not stricted thereto l,.ess i ndicated otherw se, all
quant tative  daParis) oS ebf g St plop s BUGES 4 SRy o GRS o
Experinental segfgid1oai W A6S Thodi&dhed attherinbreient (Ieisisispehdddinl tBls@B8Rfion.
investigations described bel ow were carried out by the USP rel ease nethod

wi t h appar at usThe (papkiiswn, plaperedpardthsf way dotsprdyods o gravalationr lignidi ®n%5 r pm

[ uti . mnute) i 0Om buf [ uti f pH 6.8, which
(revol L1 ons gt LM Ehe| D200, Mgl 12 B8 LBE SoL4h .00, 01 B, B M ch ves
monohydr at e andy@itzedthed imfiRAd DThEYAE SMen0OERRPiEh ARINFASAE rbfdd) 1 Of

water. Al'so added to the solution Where appropriate is < 1% surfactant,
preferably sodgumlesus yollevddpbiatadditivabfenagnesioml sttaretesanslr mixpngf Eneabliyturel 0

rel eased froma sinker as specifi.ed in_ the Japanese ar macopoej a...1. Tabl et
formul ati ons b&& &?‘EfrFoé‘FHSE%SEW %%IP?%I%%%%lslquﬁ?%g]%tgﬁ]ﬁfsr‘i"%h £ SiAmagter
conpri sing; 1 yst 3l hifendcs inkGsihi@ fAicahing! bf fon BEMW! AONT PheUaslet ol - 1. 1
Tabl et corr%)osi ti g?ln i n%nrrg/téb S'et 20 Acctﬁi&vlerﬁgl ngr%g?ent ), mcr oniazfgdp25. 0 ng
M crocryst al | i sebseaqlentlly ossted @it titanium dioxide which is suspended in an aqueous solution

( of hydroxypropylmethylcellulose (15 cp) and polyethylene glycol.

Exemplary formulation 1.1.2

15

Tablet composition in mg/tablet
Active ingredient (I), micronized 25.0mg
Microcrystalline cellulose 10.0 mg
20  Lactose monohydrate 26.9 mg
Hydroxypropylcellulose, type HPC-L (Nisso) 12.0 mg
Hydroxypropylcellulose, type HPC-M (Nisso) 50.0 mg
( Sodium lauryl sulphate 0.5mg
Magnesium stearate 0.6 mg
25  Hydroxypropylmethylcellulose, 15 cp 1.8 mg
Polyethylene glycol 3350 0.6 mg
Titanium dioxide _0.6mg
128.0 mg

30  Production takes place in analogy to exemplary formulation 1.1.1



Lact ose nonohydrate 26.9 ng Hydroxypropyl cel | ul ose,

‘mg  Hydr oxypropyl cel | ul ose, type HPG-M (Ni&¥so) 10.0 ng 25 Sodium | auryl

sul phate 0.5 ng Magnesium stearate 0.6 ng Hydroxypropyl met hyl cel | ul ose,

type HPG-L (N sso) 52.0

15

cp 1.8 my Pol ketitty ketee Goycelendhs fOméulaibns Ti k. hahdimidi oxi de 0.6 my 30 128.0

nmg -20- Production:

A portion of the type L hydroxypropyl cellul ose and

sodium | auryl sul phate are dissolved in water. The m croni zed active

i ngredi ent (I|)y=issuspended—mtti otutn: ThesuspensionT 1 in
this way is s ?%%Eméliegr anul atjon T1 qui d 2(;4!r(1¥o m crocrygstalTi ne ceEE@I ose,
HPC-L and HPG RNeRrast [ogrt osg.inpnohydgat € i n7a Tl ui duzed| bedggr ahul agz on.
Drying and sigving (0. meshiwi dth) lof the resulting! granules is

fol l owed by afdition of nmaddesi um d#tear|at e3and | xi6ag. [The 84i xt Lir e 98 eady

f or conpr essi er—ebtathred—+ntht-s—way+s—cenpressed—totablets—wtha
dianeter 10 of 7 mmand a resistance to crushing of from50 to 100 N. The
tablets are s UeRb a i { &M L 94 qf'iﬁi 1§58 ed in
an aqueous sollgftglﬁ%%' @(@?ﬁyyag{ri%kzg&ggﬁd@e@%y@e#%%i%gﬁeﬁ%i cp?'%ang'séj)?{/%g yl ene

gl ycol . Exénpl anwyl aphaté diPi siuket . 1. 2
Active ingredient (I),
ng 20 Lactose nonohydrate 26.9 ng

1.2

Exemplary formulation 1.2

15 Tabl et conposition in ng/tablet
m cronized 25.0 ng Mcrocrystalline cellulose 10.0

Erosion matrix tablet comprising amorphous active ingredient (I)

10
Tablet composition in mg/tablet
Melt extrudate:
15  Active ingredient (I), micronized 30.0 mg
Hydroxypropylcellulose, type HPC-M (Nisso)  210.0 mg
Xylitol 60.0 mg
300.0 mg
( Tablets: A B C
| Melt extrudate, ground 300.0mg 300.0mg 300.0 mg
Mannitol (Pearlitol, Roquette) 195.0mg 100.0 mg -
Hydroxypropylcellulose (type HPC-L, Nisso) --- --- 95.0 mg
Hydroxypropylmethylcellulose (15 cp) --- 95.0mg -
Microcrystalline cellulose 50.0 mg --- ---
Colloidal silicon dioxide 2.5mg 2.5mg 2.5mg
(Aerosil 200, Degussa)
Magnesium stearate 2.5mg 2.5mg 2.5mg
550.0mg 500.0mg 400.0 mg



Hydr oxypr opyl cel | ul ose, type HPC-L (Nisso) 12.0 ng Hydroxypropyl cell ul ose,
‘type HPG-M (Ni sso) 50.0 ng Sodium | auryl-2d phate 0.5 ngy Magnesi um
stearate 0.6 ng 25 Hydroxypropyl net hyl cellul ose, 15 cp 1.8 ng Pol yethyl ene
gl ycol 3350 O. Brodgction:t ani um di oxide 0.6 nQ 128. 0 ng 30 Production takes

pl ace in analogy to exenplary formulation 1.1.1 -21- In vitro release from
exenpl ary fornul ati ons 1 1 and 1.1.2: Tine [mn] 120 240 480 720 960

R S i

sul phate, JP Spﬂbkedse&lrgaﬁwﬁﬁb@élwr&hhdé? (bbb Mﬁwnsmg\mﬂarxaﬁ@l&w@a@m ve
I ngredient (1) rrgl ary formulation 1.2 10 Tabl et co%mmtlon i n nog/tabl et
Melt extrudat e2 nEB. Abe imigtirads eyirednd 13 temperpiprm 26d 930, dmegsured at the die

Hydr oxypr opyl cel%ﬁ %&“es e HPC N| S@&QS’%R&?O ylitol . 60.. Oaﬁgt}?’e(r)lo

ng Tabl et s:
ground in an impact mlll.

After sieving (0.63 mm), the further excipients (see Table above) are mixed in with
10  the ground extrudate, and this mixture is compressed to tablets with the oblong

format of 15 x 7mm (A + B) or 14 x 7 mm (C).

In vitro release from formulations 1.2 A to C:

Time [min] 240 480 720 1440
Release [%] A 30 63 83 95
B 27 56 77 99
C 23 45 64 98
15
Method: USP paddle, 75 rpm, 900 ml of phosphate buffer of pH 6.8, JP sinker
A conventional fast-release tablet containing the same active ingredient amount of
( 30 mg of active ingredient (I) per tablet in micronized crystalline form achieves only

20 incomplete release of active ingredient under the same conditions: in this case a
plateau with only about 33% release of active ingredient is reached after 4 to 6 hours.
By comparison therewith, the virtually complete release of active ingredient from the
extrudate formulations A-C in the surfactant-free release medium shows a very
marked increase in the solubility of the active ingredient (I). It was possible to
25 achieve this by converting the active ingredient (I) into the amorphous state by melt

extrusion processes.



Mannitol (Pearlitol, Roquette) 195.0 ng 100.0 ng --- Hydroxypropyl cellul ose
(type HPC-L, Nisso) --- --- 95.0 ng Hydr03<3ypropyl nmet hyl cel | ul ose (15 cp)
--- 95,0 ng --- Mcrocrystalline cellulose 50.0 ng --- --- Colloidal silicon
di oxi de 2.5 ng22. 5 Mulfipartignlate peepariatiord0, Degussa) Magnesium stearate 2.5
ng 2.5 ng 2.5 ng 550.0 ng 500.0 ng 400.0 ng -22- Production: M cronized
active ingredient (1), hydroxypropylcellul ose and xylitol are m xed and
processed in astwin with a die

di anet er of 2 M@E?%rln%%rgﬁ%gl%écﬁsﬁ%@egzac%g{n%é&n‘%ggw{ne of 195C
(measured at the die outlet). The resulting extrudate strand is cut into

pieces 1 to 2 mmin size and then ground in an inpact mll. After sieving
(0.63 m), 1 heEremplary fospulatippdtls (see Tabl e above) are mixed in with 10

the ground extrudate, and this mxture is conpressed to tablets with the
oblong format of 15x7m{A+B) or 14x7mm(C). In vitro rel ease from

fornul ations 172blbt édnpesitionE mdinfi tabdd 480 720 1440 Release [%4 A 30 63 83
95 B 27 56 77 99 C 23 45 64 98 15 Method: USP paddle, 75 rpm 900 m of
phosphate buffer of pH 6.8, JP sinker A conventional fast-release tablet

cont ai ni ng the ,sane. actj.ve jngredi.ent anmount of of active ingredient
(1) per tabl et Aic %}T@Ff‘cdﬁ?féfa’ rg}?%rfl%ﬁ ine form ach??ggg'% only
10  Hydroxypropylcellulose (Klucel HXF, Hercules) 5.91 mg
Hydroxypropylcellulose (type HPC-L, Nisso) 0.04 mg

p Sodium lauryl sulphate 0.01 mg
“ Magnesium stearate 0.04 mg
6.50 mg
15
Production:

Klucel HXF hydroxypropylcellulose is granulated with an aqueous suspension of
active ingredient (I) and HPC-L type hydroxypropylcellulose and sodium lauryl
20  sulphate. Drying and sieving of the resulting granules are followed by addition of
magnesium stearate and mixing. The mixture ready for compression obtained in this
way is compressed to 2 mm mini tablets of 6.5 mg. The release from an amount of

( the mini tablets (50) equivalent to 25 mg of active ingredient () is detailed below:

25  In vitro release from formulation 2.1:

Time [min] 240 480 720 1200
Release [%] ' 14 31 52 89

Method: USP paddle, 75 rpm, 900 ml of phosphate buffer of pH 6.8 + 0.5% sodium
lauryl sulphate



20 inconplete rel ease of active ingredient _under the same conditions: in
this case a plateau with only about 33% rebtase of active ingredient is
reached after 4 to 6 hours. By conparison therewith, the virtually conplete
rel ease of actiav® i Mglleticeniprisingrambephoax tctivkaingrédiemu(Dat i ons A-C in the
surfactant-free rel ease nedi um shows a very nmarked increase in the
solubility of the active ingredient (1). It was possible to 25 achieve this
by converting %ﬂ%nﬁﬁﬁ&ﬂﬁnhﬂ@bﬁ@kﬁ?t (I') into the anorphous state by nelt
extrusi on procésSses. - 23 - Z. Miltiparticulate preparations 2.1 M ni
tablets conprising crystalline active ingredient (1) 5 Exenplary
formulation 2.1 Tablet conposjition in ng/mni tablet Active ingredient (1),
mi croni zed 9. 56-oFposHONi HeBEAsH B REEdIat (e Inasuelagese Hercul es) 5. 91 ny
Hydr oxypr opyl cel l ul ose (type HPC-L, Nisso) 0.04 ng Sodiumlauryl sul phate
0.01 ng Magnesium stearate 0.04 ng 6.50 ng 15 Production: Klucel HXF

hydr oxypr opyl ceNftldepgedate gr anul ated wi t h an aqueous suspension of active
ingredient (1) and HPC-L type hydroxypropyl cellul ose and sodi um | auryl 20
sul phate. Drying and sieving of the resulting granules are followed by

addi tion of nesi ate _and m xing. The m xture,fready for

conpr essi on ogﬁgﬁﬁggﬂﬁﬁﬁ%ﬁﬁg’ﬁW%ymF%pLonpressed to 2 nn?gﬁﬁﬁgtablets of 6.5

ng. The relgaslfdieppashyddeluldke,efpe KuecI/HXF (HaRklrES (53)108angval ent to 25 ng
of active ingredient (I) is detailed below 25 In vitro release from

formul ati on 2. Kylitol _60.0 mg
( 600.0 mg
Shell coating
15
Hydroxypropylmethylcellulose, 3 cp 15.0 mg
Magnesium stearate 6.9 mg

Poly(ethyl acrylate, methyl methacrylate) 30% dispersion 126.0 mg *
(Eudragit NE 30 D, R6hm/Degussa)

20  Polysorbate 20 _0.3mg
60.0 mg **
( * equivalent to 37.8 mg of coating dry matter
*x coating dry matter
25
Production:

Micronized active ingredient (I), hydroxypropylcellulose and xylitol are mixed.
1.5 kg of this mixture are processed in a twin screw extruder (Leistritz Micro 18 PH)
30 with a die diameter of 2 mm. The mixture is extruded at a temperature of 200°C
(measured at the die outlet). The resulting extrudate strand is cut into pieces 1.5 mm
in size. After sieving to remove the fines, the pellets are coated in a fluidized bed.
For this purpose, an aqueous coating dispersion consisting of the components

described above and 20% solids content is sprayed onto the particles. After drying



Time [mn] 240 480 720 1200 Release [% 14 31 52 89 Method: USP paddle, 75
rem 900 m of phosphate buffer of pH 6. 8-#30. 5% sodi um | auryl sul phate
-24- 2.2 Pellets conprising anorphous active ingredient (1) Exenplary
formul ati on 2. 2nd sevignpuspdietrean berpgeked fac exaneple myo gifise bottles,)sapieats @Oharyg)

si ngl e dose NElfl extrudate Active ingredient (1), mcronized 30.0 ng 10
Hydr oxypr opy! cedaR$@RsUeY ne Kl ucel HXF (Hercul es) 510.0 ng Xylitol 60.0 ny
600.0 ng Shell coating 15 Hydroxypropyl net hylcellul ose, 3 cp 15.0 ngy
Magnesi um stearate 6.9 ng Poly(ethyl acrylate, nmethyl nethacrylate) 30%

di spersi on 126.ExemplarfFomimdatidn 2NE230 D, RShni Degussa) 20 Pol ysorbate 20 0.3
n 60.0 ng ** * equivalent to 37.8 ng of coating dry matter ** coating dry
matter 25 Production: M cronized active i ngredient (1),

hydr oxypr opyl C%éﬂ#&%ﬁ’ﬁﬂqﬂéwkggé i‘%ﬁgdiéﬂt)fﬁg’? ?\5381%055%&% his m xture are

processed in a twn screw extruder elrstri
Melt extrudate
10  Active ingredient (I), micronized 30.0 mg

Hydroxypropylcellulose, type Klucel HXF (Hercules)  570.0 mg

( 600.0 mg
Shell coating
15
Hydroxypropylmethylcellulose, 3 cp 15.0 mg
Magnesium stearate 6.9 mg
Poly(ethyl acrylate, methyl methacrylate) 30% dispersion 126.0 mg *
(Eudragit NE 30 D, R6hm/Degussa)
20  Polysorbate 20 _03mg
60.0 mg **
( * equivalent to 37.8 mg of coating dry matter
o coating dry matter
25

Production: analogous to 2.2.1

Although a similar procedure/process for producing multiparticulate slow release
preparations is described in EP 1 113 787, the difference 1s that in Examples 2.2.1
30 and 2.2.2 described herein the active ingredient (I) is converted into the amorphous
form because of suitable process parameters. An increase in the solubility of active

ingredient in particular is achieved thereby:



30 with a die dianeter of 2 mm The mi xture is extruded at a tenperature of
200C (neasured at the die outlet). The reflrti ng extrudate strand is cut
into pieces 1.5 nun in size. After sieving to renove the fines, the pellets
are coated in dnfvitig n¢lenselfrbeg ationtst¥. 2 1 pnd @@s2, an aqueous coati ng

di spersion consisting of the conmponents described above and 20% sol i ds
content is sprayed onto the particles. After drying -25- and sieving, the
pel lets can be{aflaHin] OF €XanplE 1N Ol asS LgHTI €3, sagfets|or agpd
gel atin capsulles. enplary fornulation 2/2.2 5 Cofposition iin ny of dctive
i ngredi ent (1) Red¢as@P?%iy si h@lle dose34 Mel { extdudate 10 Active i ngsSedi ent
(1), mcroni zed—30-0 ng—Hydroxypropyl ceu_ui_gse_t_ype_m_ucel_tzlxl‘;%l:lepcu es)
570.0 nQ 600.0 my Shell c®3ting 153%ydr dxyprdpyl met hyl 8%l | ull osed43 cg 15. 0
ng Magnesi um'stearate 691y ty(ethyt—acrytate—rnethyt—methacrytate) 30%
di spersion 126.0 ng (Eudragit NE 30 D, Rohm Degussa) 20 Pol ysorbate 20 0.3

ng 60.0 ng ** WMetho@qUSYBARNE, 75GpR/ 960 ﬂ@opghc%ﬁﬁétéﬁﬁff&rdf;ﬂm&mr ** coating
dry matter 525 Production: anal ogous to 2.2.1

Dosage forms comprising the active ingredient (I) in crystalline form achieve a
release of only about 33% under the same conditions (see also the discussion of the

release results for exemplary formulation 1.2)

10 3. Osmotic systems

3.1 Single-chamber system comprising crystalline active ingredient (I)

Exemplary formulation 3.1

15
Tablet composition in mg/tablet (declared content = 30 mg/tablet)
Core

( 20  Active ingredient (I), micronized 36.0 mg

Xanthan gum (Rhodigel TSC, Rhodia) 100.0 mg
Copolyvidone (Kollidon VA 64, BASF) 55.0mg
Sodium chloride 55.0mg
Sodium bicarbonate 17.5mg

25  Sodium carboxymethyl starch 23.0 mg
Hydroxypropylmethylcellulose (5 cp) 10.0 mg
Sodium lauryl sulphate 0.5 mg

Colloidal silicon dioxide (Aerosil 200, Degussa) 1.5mg
Magnesium stearate 1.5mg
30 300.0 mg



Al t hough a sim |l ar procedure/process for p%duci ng nmultiparticulate sl ow

Tel ease preparations is described in EP 19113 787, the difference is that
in Exanples 2.2.1 30 and 2.2.2 described herein the active ingredient (1)
is converted i Shell (¢smnadicomgyhkrase)f or m because of suitabl e process paraneters.
Anh increase in the solubility of active ingredient in particular is

achi eved thereby: -26- In vitro release fromfornulations 2.2.1 and 2.2.2
Time [mn] 240 48010éelffé0 Release [A4 3.2.1 34969 95 3.2.2 30 57 80
94 Method: USP paddle, 75 rpm 900 ml of phosphate burfer of pH 6.8 5
Dosage fornms c®oprilyileng glyvel 4@ i ve i ngredient (I)1lDhmgystalline form

achi eve a el ease of only about 33% under the ngﬁ conditions (see also the
di scussion of the release results for exenplary“t P8 ation 1. 2) 10 3.
OCsnotic systenms 3.1 Single-chanber system conprising crystalline active
ingredient (1) Exenplary fornmulation 3.1 15 Tabl et conposition in ng/tablet
(decl ared cont @ndducti®® ny/tablet) Core 20 Active ingredient (1), mcronized
36.0 ng Xant han gum (Rhodi gel TSC, Rhodia) 100.0 ng Copol yvidone (Kol lidon
VA 64, BASF) 55.0 nmg Sodium chloride 55.0 ng Sodium bicarbonate 17.5 ng 25

Sodi um car boxyRgLR%h AT ¢BpdAgvidom® sodium chloride, sodium bicarbonate and sodium

10 carboxymethylcellulose are mixed and then subjected to wet granulation with an
aqueous suspension of active ingredient (I) and hydroxypropylmethylcellulose.
Drying and sieving are followed by admixture of Aerosil and magnesium stearate,
and the mixture ready for compression obtained in this way is compressed to tablets
with a diameter of 8 mm. The tablet cores are coated with acetone solution of

15  cellulose acetate and polyethylene glycol and dried. Subsequently, two orifices each

1 mm in diameter are made in each tablet using a hand drill.

In vitro release from exemplary formulation 3.1

Time [min] 240 480 720 1440
Release [%] 21 54 72 90
20
( Method: USP paddle, 100 rpm, 900 ml of phosphate buffer of pH 6.8 + 1.0% sodium

lauryl sulphate, JP sinker

3.2 Two-chamber system comprising crystalline active ingredient (I)
25
Exemplary formulation 3.2

Tablet composition in mg/tablet (declared content = 30 mg/tablet)



Hydr oxypr opyl net hyl cel l ul ose (5 cp) 10.0 Sodi um | auryl sul phate 0.5 ng
Col | oidal silicon dioxide (Aerosil 200, De”g%'ssa) 1.5 ng Magnesium stearate
1.5 ng 30 300.0 ng -27- Shell (osnotic nmenbrane) Cellul ose acetate 19. 95 ny
Pol yet hyl ene glGprel 400 1.05 mQ 5 21.00 ng Production: Xanthan gum

copol yvi done, sodi um chl ori de, sodium bi carbonate and sodium 10

car boxynet hyl cel | ul ose are m xed and then subjected to wet granulation with
an aqueous SUREYS iHre@fentllybve i Ngredient (1) and

hydr oxypr opyl met hyl cel lul ose” Drying and sieving are foll owed by adm xture
of Aerosil and magnesium stearate, and the m xture ready for conpression

obtained in_this way is.conpressed to tablets w a dianeter of 8 mMm The
tabl et cored alAé‘fUE%}é{géﬁhth= ICEHERd sol ution of ﬂo% | ul ose acetate and

pol yet hyl ene g & Bubsequently, two ofhfjces each 1 mmin
di aneter are m%%xﬁgbg’gﬁﬁtgg%t usie(ngﬁj; hand dri Ioﬁv Igir:l vitro rel ease from
exenpl ary f or mBbhethytend.okidetme [m n] 240 480 720122%2Zthg Rel ease [%4 21 54 72

90 20 ( Method; . USP paddl e, ,10%6\rpmﬂ< 900 m of phosphate buffer of pH 6.8 +
1. 0% sodi um | &eH9idaksiliepngiaxidg pAerpgik @00, Degussad - chbAB¥ syst em conpri si ng

crystalline aCMé’gﬁe@iﬂ&rs'?e%a‘?Qt (ry 25 0.8m
10 165.5 mg

Osmosis layer

Hydroxypropylmethylcellulose (5 cp) 4.1 mg
15  Sodium chloride 239 mg
Polyethylene oxide** 52.9 mg
Red iron oxide 0.8 mg
Magnesium stearate _02mg
81.9 mg
20

Shell (osmotic membrane)
( Cellulose acetate 29.07 mg
Polyethylene glycol 400 1.53mg
25 30.60 mg

* Viscosity of 5% strength aqueous solution (25°C, RVT model Brookfield
viscometer, No. 1 spindle, speed of rotation: 50 rpm): 40-100 mPa's (e.g.
POLYOX™ Water-Soluble Resin NF WSR N-80; Dow)

30  x* Viscosity of 1% strength aqueous solution (25°C, RVF model Brookfield
viscometer, No. 2 spindle, speed of rotation: 2 rpm): 5000-8000 mPa-s (e.g.
POLYOX™ Water-Soluble Resin NF WSR Coagulant; Dow)

Production:



Exenpl ary fornul ation 3.2 Tabl et conposi ti%‘n in ng/tablet (declared content
=-30 ng/tablet) -28- Core Active ingredient’lTayer 5 Active ingredient (1),

m croni zed 33.0 ng Hydroxypropyl net hylcellulose (5 cp) 8.2 ng Polyethyl ene
oxi de* 122.2 mg Colloidal silicon dioxide (Aerosil 200, Degussa) 1.3 ny
Magnesi um st earate 0.8

Hydr oxypr opyl met'f og@opgiﬁf)sg%g 23:‘%)"3 ngre nPi@'ego%? (W& 1288 Srbestedg o, gry

Pol yet hyl ene oxtfl@latioR {rdllefGraniefiohy. Theonifonent8 ofthe VaEHES 1448t StceRkeise 0. 2
ng 81.9 ny 20)gtSheI Iaﬂé)gsrm??(r: rrerrbr{ame? Cel'l ul ose acetate 294’%}7 ngy

Pol yet hyl ene ghnyiges ambeutjeded ey drp Srapolagon r(‘ngPer grangdsgiony dfe W% granvlegtare
aqueous sol t|on

B kf
speed of rofat"oR re@ﬁdﬂg\mllaﬁﬁe[i}ﬁﬁtr&%? tlg%(bé ayer tg@ﬁ. terét'?ﬂ%)% ﬁh%?%?éﬁem n

NF VSR N- 80; D‘B.Y@co%ﬂ:d witl/hs a0stbie/sdditich?8 el 181098 Bedib 888 PoBeihylene B ¥cdPbnd RVF
nodel Brookfield

dried. An orifice 0.9 mm in diameter is then made on the active ingredient side of

each tablet using a hand drill.

10  In vitro release from exemplary formulation 3.2

Time [min] | 240 480 720 1200
Release [%] 21 54 81 99

Method: USP paddle, 100 rpm, 900 ml of phosphate buffer of pH 6.8 + 1.0% sodium
lauryl sulphate, JP sinker



visconeter, No. 2 spindle, speed of rotation: 2 rpn): 5000-8000 nPas (e.gqg.
. POLYO) Wat er - SoWai®eReeB67 NF WBR Coagul an3p -Dow) Pr oduct iP@T/EP2%65/013837
conponents of the active ingredient |ayer are m xed and subjected to dry
granul ati on ( %Un?sr granul ation). The conmponents of the osnbsis |ayer are
tikew se d subjected to dry granulation (roller granulation). The
two granul es are 5 conpressed in a bilayer tablet press to a bilayer tablet
(diameter 8.7 mm). The table re coated Wltgl acet pne sol.ution of

cel I ul ose acetlate agrﬂﬁldpop’s?étf{??rréﬁéseglwamc drdosege AlRTgr iWhich 62 B in
diameter is then ”Ba‘aﬁnﬁ’i'é’te}éaeo gl %y k%éﬁ?% s€hkh &&lﬁl (Eiss)?i-‘&;gb %%@'(?toxF%' ng a

hand drill. 10 In vitro rel ease fromex npl ary ormJ t1'on

240 480 726 1200 R&b@aslmyﬂ%eﬁ.&ll] 54- @&z@lﬁimﬁéﬁlhﬂdﬂlyl)lmhpﬁﬂlﬂh&arblﬂﬁnmdﬁn 900
m of phosphate buffer of pH 6 + 1.0% sodi um. lauryl sulphate, JP sinker
00 20087 075367 - 30. (DpCHIERSTES) 1585 30% P iMseacive I%P@ant arer redeaseb fleas e

e O P s > Pl U L1 92 ABR in*INP LAY RERD Vit SR 358

mor phol i nyl ) phenyl J(pdddde)oxazol i di n-5-yl } met hyl ) - 2-t hi ophenecar boxami de (1),
characterized in that 80% of the active ingredient (lI) are released in a
period of from2 to 24 hours in the USP rel ease nethod with apparatus 2

addl e 0 Ph dos t i o
Char act ey i T PR GAER R a L MBR AN, (P BH R a0 &
period of from 4 tafafe B&tiveSingiedichh @) ldfaDren@lsaiaﬁnea pawmafﬂmm 8PP hatidSn 2

(paddl e).
( the USP release method with apparatus 2 (paddle).

3. Pharmaceutical dosage form according to Claim 1 or 2, characterized in that
15 the active ingredient (I) is present in crystalline form.
4. Pharmaceutical dosage form according to Claim 3, comprising the active

ingredient (I) in micronized form.

20 5. Pharmaceutical dosage form according to Claim 4, comprising the active

ingredient (I) in hydrophylized form.

6. Pharmaceutical dosage form according to Claim 1 or 2, characterized in that

the active ingredient (I) is present in amorphous form.

25
7. Pharmaceutical dosage form according to Claim 6, characterized in that the
active ingredient (I) has been amorphized by melt extrusion.
8. Pharmaceutical dosage form according to Claim 7, characterized in that the
30 polymer employed in the melt extrusion is hydroxypropylcellulose (HPC) or

polyvinylpyrrolidone (PVP), the proportion of polymer in the melt extrudate
is at least 50%, and the active ingredient (I) is present in the melt extrudate in

a concentration of from 1 to 20%.



3. Pharmaceutical dosage formaccording to Caim1l or 2, characterized in
.that 15 the active ingredient (1) is pres&ht in crystalline form 4.

Phar maceuti cal dosage formaccording to Claim3, conprising the active

i ngredi ent (1)9in nPhargiica@ital aloduge2Gom RivdFdRE etdt iedtdbr s @mkormor 8§,
according to Claim4, conprising the active ingredient %l) i n hydrophylized
form 6. Pharmaceut Feapcteraredde thap pineast o8¢ aharmacenticrly syitably substargedip aédasy i zed

R vk pofd e T Tl
8

. 1
Phar maceuti cal dosage form accor di 0 rize

active ingredient (eltiapieeT tarmEphikeshiéyt (DElt extrusion.

Phar maceuti cal dosage formaccording to aim?7, characterized in that the
30 pol ymer &nployed in the melt extrusion is hydroxypropyl cellul ose (HPC) or

pol yvi nyl pyrrol jdon PVP) ., .t roportion of polymer.in the nelt extrudate
o 2t bt soib anintrmschuich SoRg Ram afring B O hatatferlfiy m i o
extrudate in a congRifaahitRalPEuilabRMBdkithe i¥9YgadAicofol. Phar maceuti cal dosage
formaccording to either of Clains 7 or 8, characterized in that at | east

one pharmaceutically suitable substance is added in a concentration of from
2 to 40% as plasticiizer and/ oy .to depress the nelti oi nt of ,the active

i ngr edi ent S , r ,
Fngredient (1) 115 18haRAPiHEaLies IRy R FTAE IR | o CPAT B an
characteri zgd in thgf,sfaenatRRyaEzeutically suitable additive is a sugar

al cohol . 11. Pharmaceutical dosage form according to either of Clains 1 or

2, based on an 10 erosion matrix system 12. Pharnmaceutical dosage form
ac{;;or ding to Cllg.l m %%énr?aggﬁtﬂ:%} 35S'a§§ gorlmna(;[cro]%né[ trz)eCIaim 11, characterized in that the

active ingredient (I) is present in amorphous form.

15 13.  Pharmaceuntical dosage form according to either of Claims 11 or 12,
comprising hydroxypropylcellulose or hydroxypropylmethylcellulose or
mixtures of hydroxypropylcellulose and hydroxypropylmethylceilulose as

hydrophilic matrix former.

20 14. Pharmaceutical dosage form according to any of Claims 11 to 13,
characterized in that the active ingredient (I) is present in a concentration of

between 1 and 50%.

15.  Process for producing a pharmaceutical dosage form according to any of
25 Claims 11 to 14, characterized in that an extrudate comprising the active
ingredient (I) is produced by melt extrusion and 1s ground, mixed with further

tabletting excipients and then compressed to tablets by direct tabletting.

16.  Multiparticulate pharmaceutical dosage form according to either of Claims 1

30 or 2.

17.  Multiparticulate pharmaceutical dosage form according to Claim 16,

characterized in that the active ingredient (I) is present in amorphous form.



active ingredient (I) is present in anorphous form 15 13. Pharnmaceuti cal

- dosage formaccording to either of Cains32% or 12, conprising

hydr oxypr opyl cel | ul ose or hydroxypropyl nmet hyl cel | ul ose or m xtures of

hydr oxypropyl cel. | ulMseipaitidulaedsiarxyideanydl deédpelfe@h hetoadife fSeithly of ORIthS 16
matrix former. 20 14. Phar maceuti cal dosage form according to any of C ains
11 to 13, char act e¥ilZeepripiisitgshydroreperpyicptuioag pelelydsephili¢ mafrx formeent in a
concentration of between 1 and 50% 15. Process for producing a
pharmaceuti cal dosage formaccording to any of 25 Clains 11 to 14,
characterized im tMhlt@art@mawqﬁiaﬁng&ﬁmalsn@@géhﬁaraptacu&dmgngbe(mﬁﬂi 8) is
produced by melt extrusion and is ground, mxed with further tabletting
exci pi ent s Sand t herrhetnisrisessiactheichydaen yprepybsellalose ést present es hydrgphilie matrix

Mul ti particul ate pharnmaceuti cal dosa forml%a%ﬁgggg to either of ains 1
30 or 2. 17. Multi Qp??réﬁlaaff’léceﬁffﬁﬁl e formaccording to daim
16, characterized in that the active ingredient (1) is present in anorphous
form -32- 18. Miultiparticul ate pharmaceutical dosage formaccording to
either of O ai3ts 1Mukipmicubtmphmqmgttiha}lcdoeacgqofomlpyacceidlng tosamyast Glatnophi | i c
matrix former. 19. MJ,l1§i rticul pgr ceuli cal 1gsgeformaccordlngto
Gaim s 5 charadbel i ERTIETHEL iR FORYA CRPFQRESAD & (Eesh(n o8

hydrophi | ig matrix cohediiBfioh Bf etk AL Ed 8¢9,0n of between 10 and 99% 20.
Mul ti particul ate pharmaceuti cal dosage formaccording to any of Cains 16

to 19, characterized in that the active ingredient (I) |s present in a 10

dosage. f or m actor di MR HFOPRERaFHEcalgiosts B ERSiouth Brirved ¢ FEhat ¢ he
dianeter of the pargig) RarhGeRRldR&RatOhe d@Btkter of the partlcles is between 0.5 and
3.0 mm.
15

22.  Multiparticulate pharmaceutical dosage form according to Claim 21,

characterized in that the diameter of the particles is between 1.0 and 2.5 mm.

23.  Pharmaceutical dosage form comprising multiparticulate pharmaceutical

20 dosage forms according to any of Claims 16 to 22.

24,  Pharmaceutical dosage form according to Claim 23 in the form of a capsule,

of a sachet or of a tablet.

25 25.  Process for producing a multiparticulate pharmaceutical dosage form as
defined in any of Claims 16 to 22, characterized in that an extrudate strand

comprising the active ingredient (I) is produced by melt extrusion and is cut.

26.  Process according to Claim 25, characterized in that the articles obtained after

30 cutting the extrudate strand are rounded.

27.  Process according to either of Claims 25 or 26, characterized in that the

resulting articles are coated.



3.0mm 15 22. Multiparticul ate pharmaceutical dosage formaccording to Caim
21, characterized in that the diameter of3the particles is between 1.0 and
2.5 mm 23. Pharmaceutical dosage formconprising nultiparticulate

phar maceut i cal 28.20 Boaageettioalndpsageciordiangpridmgdo pitidr ofiCAaims 116 2, baed.on2h.

Phar maceut i cal dosage formaccording to Caim23 in the formof a capsul e,

of a sachet or of aStBHIFEICAEFYSEM. brocess. for producing a mul tiparticul ate
pharmaceuti cal dosage formas defined in any of Clains 16 to 22,
characterized in that an extrudate strand conprising the active ingredient
(1) is produce2d.by Redrmaeatticalsdasagafotmi &canding B6Clakn A8 eetmramerzed imthat theCl ai m
25, characterized in that the ticles obtained after 30 cutting the
extrudate strand ar &WgIRIE F’ntggi)}sp?eé%é%a%‘e B ™t o either of Cains 25
or 26, characterized in that the resulting articles are coated. -33- 28.
Phar maceuti cal dosage formaccording to either of Clains 1 or 2, based on an
osnoti c rel easg0.sysPrarmazéitickhalosapee firinc abcatdmgge fedthen afcOliinnR 8 @rCai m
28, characterized in that the 5 active ingredient (1) is present in

anmor phous form 30. COsEfREC 8Lt At aPSSiSa S OFRARRE o FYRIEIE COMBISIASS 2 0FOLS ai ns
28 or 29, consisti Q%Laﬁ)}tisilzé] osnoti c singl e-chanber system conprising a core
conprising 10 2 to 30%active ingredient (I) 20 to 50% xanthan, 10 to
30% of a vimyl pyrrolidone-vinyl acetate copol ymer,

. 2 to 30% active ingredient (I)
° 20 to 50% xanthan,

. 10 to 30% of a vinylpyrrolidone-vinyl acetate copolymer,

15 and a shell consisting of a water-permeable material which is impermeable

for the components of the core and has at least one orifice.

31.  Pharmaceutical dosage form according to Claim 30, which additionally
comprises sodium chloride as osmotically active additive in the core.
20
32.  Pharmaceutical dosage form according to either of Claims 30 or 31,
characterized in that the shell consists of cellulose acetate or of a mixture of

( cellulose acetate and polyethylene glycol.

25 33.  Process for producing an osmotic single-chamber system as defined in any of
Claims 30 to 32, characterized in that the components of the core are mixed
together, granulated and tabletted, the core produced in this way is coated

with a shell, and the shell is finally provided with one or more orifices.
30 34, Pharmaceutical dosage form according to either of Claims 28 or 29,
consisting of an osmotic two-chamber system comprising a core having an

active ingredient layer comprising

. 1 to 40% active ingredient (1),



15 and a shell consisting of a mater-pernesgle material which is inperneable
‘for the conponents of the core and has at "Peast one orifice. 31.

Phar maceuti cal dosage formaccording to Caim30, which additionally

conpri ses sodi um chleor i dé&0ds 96%naftane ak moracimaotecaHgdetivepwlymershe core. 20 32.
Phar maceuti cal dosage formaccording to either of Clainms 30 or 31,
characterized in that the shell consists of cellul ose acetate or of a

m xture of cellulo | ene glycol. 25 33. Process for
produci ng an osnnti%ﬁgggg%gggﬁgﬁg%é&%ggﬁéga as defined in any of dainms 30
to 32, characterized in that the conponents of the core are m xed together,
granul ated and tabletted, the core produced in this way is coated wth a
shel |, and fhe shel I* i s f0iaPP framgios awrepsmotingly eetivemodymerss i ces. 30 34.
Phar maceuti cal dosage form.aceprdi ng to .eifher. of .C.ains 28 or 29,

consi sting of an os%ntic @%Bﬁﬁﬁﬁﬂﬁﬁgmgvgfﬁ' %ﬁﬁﬁ?@é&ﬂ@ a core having an
active ingredient |layer conprising 1 to 40% active ingredient (1), -34- 50
to 95% of one or nore osnotically active polyners, and an osnosis |ayer
conprising 5 40 toaf0% sifellanasistingrof e wseraicnniaibly naatdrial evipc ysnimipermeabld t o
40% of an osnotically active addition, and_a shell consisting of a

wat er - per meabl e nat 9% the compenrentssofitheeqrrard hes atdenst engedrissponent s of t he
core and h at | east one orifice. 10 35. Pharmaceutical dosage form
according to Caim 34, which conprises polyethylene oxide having a
viscosity of fr3em 4®PhuanddelticaPagoshpdo fotmh engiokdingoioe Qlms GUutwitioh piprisas

osnotically active polyner in the active, .
( polyethylene oxide having a viscosity of from 40 to 100 mPa's (5% strength

aqueous solution, 25°C) as osmotically active polymer in the active
ingredient layer in the core, and comprises polyethylene oxide having a
15 viscosity of from 5000 to 8000 mPa's (1% strength aqueous solution, 25°C)

as osmotically active polymer in the osmosis layer in the core.

36.  Pharmaceutical dosage form according to either of Claims 34 or 35,
characterized in that the shell consists of cellulose acetate or of a mixture of

20 cellulose acetate and polyethylene glycol.

37.  Process for producing an osmotic two-chamber system as defined in any of

( Claims 34 to 36, characterized in that

25 o the components of the active ingredient layer are mixed and
granulated and
o the components of the osmosis layer are mixed and granulated,
o subsequently the two granules are compressed in a bilayer tablet press
to a bilayer tablet.
30 . the core produced in this way is then coated with the shell, and
o the shell is provided with one or more orifices on the active ingredient

side.



ingredient layer in the core, and conprises polyethylene oxide having a 15

viscosity of from 5000 to 8000 nPas (1% 3S8trength aqueous solution, 25C) as

osnotically tive palymer in the os i Iayer_ipthe ore. Sg

Phar maceut i ¢ -doﬁ\é{@cgcayal%%ca@eaﬁlagﬁgﬂgﬁapﬁmww d9saEsriomhich gan be

characterized in that.: S | of ra

m xture of 20 Celﬁﬁﬁ*rg&%ﬁe&%ﬁfy{ gﬁ(gﬁgé %o fgé%d;ﬁ%!aéﬁég’gﬁ?ggﬁ% g‘g.elag?loléggs for

produci ng an osnottheadtive-indradibetr(lsyst em as defined in any of Cdains 34 to

36, characterized in that 25 the conponents of the active ingredient |ayer

are m xed and granul ated and the conponents of the osnosis |ayer are m xed

and granul at ed, S ki r e r&h W il ayer

t abl et press%@fo ?%i (?ggéra l?ﬁﬁ%ﬁé&%&gfﬁg&ggo@gﬂpﬁo g%ﬁgﬁ}@tﬁg is then
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