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Modified-release dosage forms mean according to the invention preparations whose
active ingredient release characteristics after intake are adjusted in relation to time,
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
C 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-({(58)-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-oxazolidin-5-
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After intake of dosage forms with modified release of active ingredient, it is
additionally possible to diminish the occurrence of unwanted side effects correlated
15  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

C 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
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possible with comparatively constant plasma concentrations.

The present invention relates to solid, modified-release pharmaceutical dosage forms
15  which can be administered orally and comprise 5-chloro-N-({(5S)-2-ox0-3-[4-(3-
oxo-4-morpholinyl)phenyl]-1,3-oxazolidin-5-yl } methyl)-2-thiophenecarboxamide
(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 (I)
C are released in a period of from 4 to 20 hours in the USP release method with
apparatus 2 (paddle).

25  The active ingredient (I) may be present in the pharmaceutical dosage forms of the
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
30  form, in a preferred embodiment of the present invention the active ingredient (I) is
employed in micronized form of crystal modification 1. In this case, the active

ingredient (I) preferably has an average particle size Xso of less than 10 um, in
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COlet ries - 4-forrns of the invention not in crystalline form but completely or predominantly in
amorphous form. A great advantage of the amorphisation of the active ingredient is
the increase in the solubility of active ingredient and thus the possibility of increasing
the fraction of active ingredient (I) absorbed, in particular from lower sections of the

15 intestine.

Various pharmaceutically suitable production methods are conceivable for

amorphisation of the active ingredient (I).

20 In this connection, the dissolving method in which an active ingredient and
excipient(s) employed where appropriate are dissolved and then further processed is
C less suitable because the crystalline active ingredient (I) has only a limited solubility
in pharmaceutically suitable organic solvents such as, for example, acetone or
ethanol, and therefore disproportionately large amounts of solvent must be used.
25
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

with one or more suitable excipients.

30  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;
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is carried out according to the invention in the presence of a polymer such as, for
example, polyvinylpyrrolidones, polyethylene glycols (PEG), polymethacrylates,
polymethylmethacrylates,  polyethylene  oxides  (especially = water-soluble
15  polyethylene oxide resins such as, for example, POLYOX™ Water Soluble Resins,
Dow), polyoxyethylene-polyoxypropylene block copolymers, vinylpyrrolidone-vinyl
acetate copolymers or of a cellulose ether such as, for example,
hydroxypropylcellulose (HPC) or of a mixture of various polymers such as, for
example, mixtures of two or more of the polymers mentioned. The preferred polymer
20  in this connection is hydroxypropylcellulose (HPC), polyvinylpyrrolidone (PVP) or a
mixture of HPC and PVP. The polymer in this connection is particularly preferably
C hydroxypropylcellulose (HPC) or polyvinylpyrrolidone (PVP).

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

25 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.

30
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



30 Particular_preference is given in this connection to the nelt extrusion
nmet hod [Breiﬁ@ﬁé&t@i@@gA&Mrusi on: from process to drug delivery
t echnol ogy", European Journal of Pharmaceutics and Bi opharnaceutics 54
(2002), 107-117; BHC 04 1 331-Foreign CoUntries -5- Breitenbach, J., "Feste

L6sungen dutch Schnel zextrusion - ein integriertes Herstellkonzept”,
Pharmazie in unserer Zeit 29 (2000), 46-49]. It can be ensured in this

net hod, t hr oyghorédioioC fedate ahs WepBhteon 6F MUliv! ipledent taRingUpladd!daring QR&ICt i ON
paraneters, that the degradation of active ingredient does not exceed

phar maceut i c&Kirysier progesbind toifpsilitgte pracessing. a difficult task with a nelting
poi nt of about 230C for the active ingredient (1) in crystal nodification I,
because significant rates of deconposition of the active ingredient and/or

of the exci piThpiesphdarmaceisidally Yuitabld Suissxeed et prefdribls ddded at@dag ab Uhe
range. 10_The melt extrusion method for prepari na the active ingredient (1)
i n anor phdus IWERHPN i1 2 copssnbigtion of ey dp 4§7r basefon thodatel a1ess al theemelt esence

of a pol yner e§ﬁ‘ﬁ(ﬂ1tés’ for exanple, polyvinylpyrrolidones, polyethylene
glycols (PEGQ, polynethacrylates, polynethyl nethacryl ates, polyethylene
oxi des (especially water-soluble 15 pol yet hyl ene oxi de resins such as, for

exanpl e, POLYOXTM Wt er, . Sqol upl e Resins, Dow), ) i

pol yoxyet hyl é’fémglwast%? gwﬁlé RETRISS Rl %%Q%Hﬁr%w%aﬁwbgymymr%ﬂen% nyl
acet ate copol X }
hydr oxypr opy Ipéreyﬁlﬂﬁllléc?)% é@’zclglPCP @g?ﬂg@éf;ﬂ%{(‘? Elly giég@h\%}gbrh?% gam%b?%fys? thg tljeb 5 as,
for exadl e polyoxypropglend blavk copolyomers,ofinylpgrrpbdomeevisylaeatate cropdlymEine or

BLE&S Ir rni?p;??ls rﬁ%@%@m’&@gﬁgﬁi %ﬁ,c r}ngxcatrrilp?g, ér?th?%cﬂ[ %e}igtroﬁpf\{llaggilt(lly Isc())r ﬁol( Ie;lr?dc )
xylitol. Sugar alcohols are preferably employed. It must be ensured in this
connection, by choice of suitable preparation parameters, that the active ingredient
(I) is converted as completely as possible into the amorphous state, in order to

15  increase the solubility of the active ingredient.

The extrudate comprising the active ingredient (I) and obtained by melt extrusion

methods is cut, where appropriate rounded and/or coated and may for example be

further processed to a sachet formulation or packed into capsules (multiple-unit

20 formulations). A further possibility is for the extrudate obtained after melt extrusion

to be mixed, after the cutting and grinding, with usual tabletting excipients, and

C compressed to tablets, and for the latter also to be coated subsequently where

appropriate (single-unit formulations).

25  Various pharmaceutical oral dosage forms with modified release of active ingredient
(I) 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
30
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
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ensured in this connection, by choice of suitable greparatlon paraneters
t hat thel@ct isolabilitypadiranof diffusion of the active ingredient. This principle for modified

C release of active ingredient is also known by the terms erosion matrix or hydrocolloid

matrix system. The erosion/hydrocolloid matrix principle for modifying the release

of active ingredient from pharmaceutical dosage forms is described for example in:

15 o Alderman, D.A., “A review of cellulose ethers in hydrophilic matrixes for

oral controlled-release dosage forms”, Int. J. Pharm. Tech. Prod. Mfr. 5

(1984), 1-9.
) Melia, C.D., “Hydrophilic matrix sustained release systems based on
20 polysaccharide carriers”, Critical Reviews in Therapeutic Drug Carrier

Systems 8 (1991), 395-421.

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

25
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
ingredient-polymer ratio and additions of further pharmaceutically usual excipients
such as, for example, soluble or/and insoluble fillers.

30
Matrix formers suitable for the purposes of the present invention are numerous
polymers, for example polysaccharides and cellulose ethers such as methylcellulose,

carboxymethylcellulose, hydroxyethylmethylcellulose, ethylhydroxyethylcellulose,
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C based on the total mass of the tablet.

Besides the polymer(s) for forming the erosion (hydrocolloid) matrix and the active
ingredient, it is possible to add to the tablet formulations further tabletting excipients
15  familiar to the skilled person (e.g. binders, fillers, lubricants/glidants/flow aids). The

tablets may additionally be covered with a coating.

Suitable materials for a photoprotective and/or coloured coating are for example
polymers such as polyvinyl alcohol, hydroxypropylcellulose and/or
20  hydroxypropylmethylcellulose, where appropriate in combination with suitable
plasticizers such as, for example, polyethylene glycol or polypropylene glycol and

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

Further examples of suitable materials for producing a coating are aqueous
25  dispersions such as, for example, ethylcellulose dispersion (e.g. Aquacoat, FMC) or
poly(ethyl acrylate, methyl methacrylate) dispersion (Eudragit NE 30D,
Roéhm/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,
talc or magnesium stearate and hydrophilic pore formers such as, for example,
30  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.
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of swelling &3~ P e PUIEGSS| on of the matrix and on the rate of

di ssol ution, 10 soI ubi I [ ty and rate of diffusion of the active ingredient.
This princi pI e for nodified r” release of-active ingredient is also known
by the ternms erosion matrix or hydrocolloid matrix system The

erosi on/ hydrocolloid matrix principle for nodifying the rel ease of active

i ngr edi ent erhl@haﬁdf&Gzﬁbltsluﬁ@ﬂ)led@S%Qdec%%’]fﬁ tSatigsarei addaheds pXasmbw kNt 15
Al derman, D. A, "A review of cellulose et ers in hydrophilic matrixes for
oral cont r ol |T88istARGCe A& 2adBica fice, osueh" as,| fr . expmipaARIONTe phAlyMREy basadk on 5

(1984), 1-9. Q(ﬁl;/ér Fic %ca“ udrkggtgé’rﬁckﬂrﬁ/gég{xishi‘?r ﬁﬁ%‘s@g&ta{tg#ﬁtﬂﬁﬁt Systems

based on 20 po F i eY's er apeuti c Dr ug
Carrier Systenms 8 (1991), 395-421. C Vazques MJ. et al., "I an uence of
t echnol og| cal_variables on rel ease of ugs. from_hydrophil i cC matrices",

Drug Dev. J ndVietbRds syitable ‘{Ozgigczqum%tahle&mulamnwé tl&fe%‘i"?'@@nr@nél&bs@&‘i Retics
Can be, cont T Aldife ELIENATPHP ol shRe0E BN R Inah P Srys{difine Ry BRI ink h3GRST 1Y

t he pol yner ctive i ngr | ent e SI e active

i ngr edi ent - padngsremomat tco tbnslklﬁeldjllierson,s sudh ﬁerdﬁx’ﬂetr tablmmnmaeblbitimgl dfter whryal

exci pients such as, for exanpl e, sol uble or/and sol ubl f|IIers 0
Matrix for mer@aiation, melf granufation, PHEISIn o WehEr i9R1 SUch\ASn {9ToKazy

numer ous po'fYJfEi"zédbécP%aﬁl?ﬂé e pol ysaccharides and cellul ose ethers such as
met hyl cel | ul ose, carboxynet hyl cel | ul ose, hydroxyet hyl nmet hyl cel | ul ose,

et hyl hydrléxyet hyl cel | ul ose,

C However, the active ingredient (I) is preferably employed in amorphous or
predominantly amorphous form, in particular as melt extrudate, for the tablet
formulations of the invention based on erosion matrix systems, so that the active
ingredient (1) is present in the finished formulation in amorphous form.

15
The present invention further relates to a process for producing the tablet formulation
of the invention based on erosion matrix systems, where an extrudate comprising the
active ingredient (I) is produced, preferably with the aid of melt extrusion, and is
then ground, mixed with further tabletting excipients known to the skilled person
20  (matrix formers, binders, fillers, lubricants/glidants/flow aids) and then compressed,

preferably by direct tabletting, to tablets which may finally be covered with a

C coating.

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

25 capsules, 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
place under erosion/diffusion control. The term “multiparticulate dosage forms”
30 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.



BHC 04 133 1 -Foreign Countries -8- hydroxyethylcellulose, with
hydroxypropyﬁﬂé@ﬁ¥h&ﬁ§iJ@HP@ﬁlbﬁL_ﬁ¥droxypropylnethylcellulose (HPMO) or

m xtures of hydroxypropyl cellulose and hydroxypropyl et hyl cel | ul ose
preferably being enployed. 5 The matrix-florner is preferably present in the
tabl et fornulations of the invention based on erosion matrix systens in a
concentration of between 10 and 95% based on the total nass of the tablet.
The active ingredient (1) is preferably present in the tablet fornulations
of the 10 invention based on erosion matrix systens in a concentration of
bet ween 1 andsowvanasedl hese maltipgrtigulsiasystans by somaptisan, with singlesunitseis

pol yner (s) f n

i ngredi ent, at tﬂé métggsll %)[{aeuﬁéorﬁg% r%}%aﬁ}? §LP %%0?%1% dx{éﬂ % gaé §u3h

tabletting e)Sﬁiaﬂble%QJltlﬂ.@ ifi aemsinuﬂér tzamtblnﬁysd@ {Heepilaﬁﬁii §R6files . @d (bﬂtdiﬂ@ll‘s@,
fillers, lLubri ants/glldants/fIOM/alds lets may additionally be

cover ed wPt h reducedt d¢Rgndencet ap| Q’Qﬁiat(@ofiaf:ge(ftbrlé shginishedt diffarensesraficsr

col oured coat, 0, o]

hydr oxypr opy| I(c:l{ehgﬁ1 S‘?@lsofg an ?%WAIZ%nlﬁgddoxy%r g%&gm& @é}/l Q?’éggﬁﬁ%ﬂgﬂrmeat
appropri at e itabletsifinimiadblewn with diameict abl excpditsd B eimpcan supdrked intd oapsabkeanpl e,
pol yet hyl ene ycol or pol ypropyl ene eg pi gnents such as, for
exanpl e, ti té’l% berAreRassd aesasnet PoRirder Resst llﬂyﬁaguwrtnﬁ%cﬁsw%ﬁﬁ)raé&ercﬁbl%. tabl e
materials for GO h for
exanpl e, ethQFgg?ﬁﬁﬁgg%n%nsperg@%ﬁ%%ﬁn@ﬂﬂ 3?8%%5 g?§@§&%?9B%§ﬁ§%@?ﬁ§Y

acryl at e,10netrhpit disitthbgratign.at e) di sper si on (Eudraglt NE 30 D, Rohnif Degussa).
Itck? al so possible to add plasticizers and wetting agents to the

The excipients and processes suitable for producing multiparticulate pharmaceutical
dosage forms comprising the active ingredient (I) are in principle all those mentioned
in section 1.

15
The matrix former employed in this case is preferably a polymer from the group of
cellulose  ethers, in  particular  hydroxypropylcellulose = (HPC) or
hydroxypropylmethylcellulose (HPMC) or a mixture of hydroxypropylcellulose and
hydroxypropylmethylcellulose.

20
The polymer is preferably present in the pharmaceutical dosage forms of the

C 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.

25
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.

30  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



coating (e. g ' C|trate or pol ysorbates), non-stick agents such as,
for exanple al0g 153310k Wngicsar at e and hydrophilic pore forners such
as, for example, 30 hydroxypropylnethylcellulose pol yvi nyl pyrrol i done or
sugar. The coating substantially has théleffect that a delay in rel ease of
the active ingredient is possible for the first one to a maxi num of two
hours after adm nistration. BHC 04 133 |-Foreian Countries -9- Further
material s suitabl, eNéd.of (IBYOHUEOND70R i€ PadticidrlR I sRitBBI0 oA PFIRCIng pRUBsOVEicR

resi stance to gastrlc juice, such as, for_exanple, anionic polyners based on
met hacryl i c aemarisEthgrasiye ingredienREh i usaltisn pr predeminantly seystadlistedonn.

pht hal ate. 5 Methods suitable for producing tablet formulations of the

i nvention conprising the active ingredient (1) in crystalline or

predoni nant | Yn or prdfarrdd embbinBnaicd thbgresen@invesi®s theanaltipertictiates Hodaged
person, such as direct tabletting, tabletting after dry granulation, nelt
granul ati én, fess gampriseothanastiver Meredient o) du @maaphous oformx afplage mareqyedi zed
bed granulat redient (1) is preferably
enpl oyed in 9&hw%9&§§gyﬂv%&q%%ﬁ%ﬁgﬁ?ﬁﬁ&gﬁ%?ﬁgous form in particular as
melt extrudate, for t he tablet fornulatlons of the invention based on

erosion matrix syst so that the active redi ent present in the
fini shed for tﬁien?mllamlah@& 1§ Payrpe i@t#@%srree@@rﬁprnam&ﬁqxem%%wlher

relates to a Hﬁ&ﬁ?%ﬁs fefé‘iorﬁrs‘ﬁgﬂ% EQﬁnéll@bétﬁ%lcél 154 @%ém on ?%’1 étﬂ uz{c'aé(tent ' on

based on erosion matrix systens, Wher & AR ex a ec ri actti
i ngredi en® (EFMCrpopa q)dlycﬁtiyl Emrﬁﬁer alethyl wicthactiste pdidpationgEtdragit NIS30D, and
! SC 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,
talc or magnesium stearate and hydrophilic pore formers such as, for example,
hydroxypropylmethylcellulose, polyvinylpyrrolidone or sugar. The coating
15  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.

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

20  methacrylic acid (Eudragit L+S, R6hm/Degussa) or cellulose acetate phthalate.

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

25
The present invention further relates to a process for producing the multiparticulate
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
30 pellet form is produced directly by cutting this extrudate strand and, where
appropriate, subsequent rounding. The pellets obtained in this way can then be

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



t hen ground, W|th further tabletting excipients known to the skilled
person 20 (n@rﬁ—éﬁ—ﬂéﬂe@%‘—gﬂmw fillers, lubricants/glidants/flow aids)
and then conpressed, preferably by direct tablett] ng, to tablets which may
finally be covered with a C coating. 2-1Bultiparticul ate dosage forns such
as granules, pellets, mni tablets, and 25 capsul es, sachets and tablets
produced therefrom Besides the so-called "single unit" also suitable for
active ingredient (dsnotid feleadbbistémsti cul ate dosage forns whose nodified

rel ease of active Ingredient takes place under erosion/diffusion control.
The term "nul tiparticul ate dosage forns" 30 neans according to the invention
t hose fornmul 8 Iy ung apsi st of
a plurality o hﬂ%?%lﬁ%ﬁqs?ﬁegﬂ@%c‘ﬁﬁ{agntoglrf%nL}P fegsepga)}}r {&@msgp‘%%ﬁént (g 4
granul es ( pelbastdson esmoiicireleadel HiemsTie tithisaatesy cﬁlfestfwmampfet tapselss ios

ordinaril between 0.5 and 3.0 mm preferably, bet and 5 mm BHC
04 1 331-For éﬁéﬁs,@%ﬁ%{i’}wﬂleﬁa arergnyelon aagnwnfl%@emﬁﬁgﬁnsémww e
systems by CQ%%ﬁé?rg%(}@ e Sa F@ dﬁnﬂgﬂbﬁém'eﬁlbrefnla% ithPEmleRbIE 5 tlﬁr&)lnfponents

i nterindividual var lity o strointestinal passage I's usua smal | er,
resul ting inoftenairt but peamitaiwakdrity enter theaygemsnem putsfdeltg'sosarudlsoThcewaat so 5

reduced dependence on food (foo ct . dimnished differences after
it i st r at 1 OHGBeeRaler Tofea FaiEg cs: Gieh thérfimHOpErRE poheed: B hve

smal | - format jndralibRtis distolNedlRRL§leAdMd fo?rn%&ﬂ‘%ﬁ@&rlﬁég(s)q}ﬁ('tﬁ@ﬁieﬁﬂ)rﬁleme can be
packed into capsules or be prepared as sachet. A further possibility is

further pPocéstel antive ongradlgetrreteatﬂ atdsthe ngleash ratgfoar sulbstantially baicohtrolled via

\é\? i rn{ ggf;{ : gl}'é anci(ness ande gosrgs&y of t%relsgr%gl}én%e%?eu lm%‘?r{bpgel, tesco posilhon 06}pthe

core and the number and size of the orifice(s). Advantages, formulation aspects, use

forms and information on production processes are described inter alia in the
following publications:
15
. Santus, G., Baker, R W., “Osmotic drug delivery: a review of the patent
literature”, Journal of Controlled Release 35 (1995), 1-21

. Verma, R K., Mishra, B.,, Garg, S., “Osmotically controlled oral drug
20 delivery”, Drug Development and Industrial Pharmacy 26 (7), 695-708
(2000)

° Verma, RK., Krishna, DM, Garg,S., “Formulation aspects in the

development of osmotically controlled oral drug delivery systems”, Journal
25 of Controlled Release 79 (2002), 7-27

. US 4,327,725, US 4,765,989, US 20030161882, EP 1 024 793.
Both single-chamber systems (elementary osmotic pump) and two-chamber systems

30  (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



C The excipients and processes suitable for producing nultiparticulate

phar maceut | cBHC@4da: HEVER LrOWRHIESS| ng the active ingredient (1) are in
principle all t hose rrentl oned in section 1. 15 The matri x former enpl oyed
in this case is preferably a polyner frei3the group of cellulose ethers, in
particul ar hydroxypropyl cellul ose (HPC) or hydroxypropyl net hyl cel | ul ose
(HPMC) or a m xture of hydroxypropylcellul ose and

hydr oxypr opy|fsghhih& ah! ath&Bous ForlhrPR WiiRfurdsS wthet8s@aRIne REES&MrpHdst he
phar maceut i cal dbsage forms of the invention based on multiparticulate
dosage forns frastianconcentrati on of between 10 and 99% in particul ar

bet ween 25 and 95% based on the total mass of the conposition. 25 The
active ingredient (I) is preferably present in the pharmaceutical dosage
fornms of theTHersheltdfahe baaetic pharfatdutioalr fcleasd sfstentl @6AGSs 0 both the sihgle-
concentration of between 1  and 30% based on the total mass of the .

conposi ti én. Ci;emimesyé%mwlarﬁh%mﬂ@mbzaﬁysmm of & wates- nmn@qblq watgagcvhiskd f or
exanple in I [ .

spher oni zat %gwheﬁgblgeﬂég%e cn%néo or a Eéllloén ro Fheél Ef%eélggseﬁg(@ggg Forns" :

Phar maceut i qurln&pileézlimbde&cfﬂmdﬁbﬂémla' adBR-BIHCOD4 7938 Pages 397 the disclosuslofi €s

-11- Vol. 2, No 4 (1999), 160-170, is particularly suitable for producing
pel | ets whi CH’V hich is incorporated herein by reference. Preferably’ employed as shell material

according to the invention are cellulose acetate or mixtures of cellulose acetate and
10 polyethylene glycol.

C A coating, for example a photoprotective and/or coloured coating, can be applied to
the shell if required. Materials suitable for this purpose are for example polymers
such as polyvinyl alcohol, hydroxypropylcellulose and/or

15 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.

The core in the osmotic single-chamber system preferably comprises:

20
. 2 to 30% active ingredient (I)
. 20 to 50% xanthan,
25 o 10 to 30% of a vinylpyrrolidone-vinyl acetate copolymer,

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
30 total of the core ingredients amounts to 100%, and the % data are based in each case

on the total mass of the core.



conprise the active |ngred|ent (I) in crystalline or predom nantly

crystal line fBH&®O4I33H -Korsion Gaumtigshodi nent of the present invention, the
mul tiparticul ate dosage 5 forns conprise the active ingredient (I) in
anor phous form and are noreover producedd4preferably by the nmelt extrusion
met hod. The particles/pellets/mni tablets may be coated where appropriate,
for exanple with aqueous dispersions such as, for exanple, ethylcellul ose

di spersi on ( erig. oshbtR MR e- chamb&wpte@rcoﬂlp?@w&semyéf tﬁsreysleaﬁﬁ,m%ﬁ%aiaﬁis of
met hacryl ate) dispersion (Eudragit NE 30 Rohni Degussa) is al so

possi bl e to dbel geradhe dwzl&pénlmwdvahquﬂgblagmivmet cxanthan. dbag iishgn( anignic
triethyl citr [ S s, f.or.exampl e,

tal o or magndei ooy BSpae ARG SRRt SN PRI R YR gl wF SRR
exanpl e, hyd{lmdygul%plydo&ﬁctddywalhbuiapsn,ls @ﬁdsyw Ryarpymoeht 60RBMOL0 3@!@5@%, The
coating 15 substantially has the effect that a delay in rel ease of the
active i ngr edirelsrably %gssltﬁl“g/oafbé?edt%ém thfgtmf@ﬁ@fﬂ@ carevggredigRtsof two hours
after adm nistration. Further materials suitable for producing a coating are
substances to achieve a resistance to gastric juice, such as, for exanple,
ani oni ¢ pol yneerfuirthers eskential Rredidrh acfi yHel mmcmdtl(eEuiinyErgfirﬁohﬂdx& vinphatdegussa)
or cellulose acetate "Pht hal ate. The present ventlon further rel tes to

phar maceut i cA°PAYESHe 1 CARO Y%‘beselff%i’b‘ffyperé& 1538 bepreduaed with pny, desired
conpri si ng thﬁometr'&&ﬁ@rfa%gtﬁwm@mfaﬁ MWai Kbn&ﬁk ®W@gp rédtcdd By

present invention furth relates to a process pro uci ng
mul ti par tli0cul BARF) whizh nepetirabdglusetbisafpe ekampis, mﬁOﬁﬁ@opmiymlet ilogenevdilyrias an

ext rudate conpri sj the actiye jngredient (1) jn aporphous,.formis,
obai ned pref r&’B’Igggb?"Wet ‘?CHLaF rveighy aM&' rélF@FPE’&d odiighireatisfing he

present i nvenhiRirenfentiUbt AL 45 600 & e?ooqp’?@@@).fl‘% Thdofint of the vinylpyrrolidone-
vinyl acetate copolymer in the core is 10 to 30%, preferably 15 to 25%, based on the

total mass of the core ingredients.
15
Hydrophilic swellable polymers which are additionally present where appropriate in
the core are, for example, hydroxypropylcellulose, hydroxypropylmethylcellulose,
sodium carboxymethylcellulose, sodium carboxymethyl starch, polyacrylic acids and
salts thereof.
20
Osmotically active additives which are additionally present where appropriate in the
C core are, for example, all water-soluble substances acceptable for use in pharmacy,
such as, for example, the water-soluble excipients mentioned in pharmacopoeias or
in “Hager” and “Remington Pharmaceutical Science”. It is possible in particular to
25  use water-soluble salts of inorganic or organic acids or nonionic organic substances
with high solubility in water, such as, for example, carbohydrates, especially sugars,
sugar alcohols or amino acids. For example, the osmotically active additives can be
selected from inorganic salts such as chlorides, sulphates, carbonates and
bicarbonates of alkali metals or alkaline earth metals, such as lithium, sodium,
30 potassium, magnesium, calcium, and phosphates, hydrogen phosphates or
dihydrogen phosphates, acetates, succinates, benzoates, citrates or ascorbates thereof.
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,



30 pellet formis pr irectly by cutting this extrudate strand and,
where approf3li@i0d 1 Arouniiigsdi ng. The pellets obtained in this way
can then be covered with a coating and be packed into capsules or a sachet.
BHC 04 133 1 -Foreign Countries -12- 3. -®snotic rel ease systens Further

sui tabl e dosage forns wth nodified release of the active ingredient (lI) are
based on osnotic rel ease systens. In these cases, cores, for exanple

capsul es or  rhaltcd®belastosP bf fravaddHayidésPdUcR a§ raffih€seC THE WARE Aol lcartiRBiabRE Meabl e
menbrane which has at |east one orifice. The water-perneabl e nenbrane is

i mper neabl e tibclude ghisinsolewsine, daning orcwetbianine. fwdigm schierider is paigelatly t he
system from ﬁb%éﬁlgﬁ' '8¥ed° 33 Fdin tg_ t.\tﬁe Wb eakio \Mﬂ’lg %sﬁ%n&}lg])ﬁt&&ﬁ/el Qdcfittf\? .are. .

rel eases, throug he™osnot’i ¢ %ressure pro%uced, e active 1ngredient in
di ssol ved or pefsadhdpisdmimahraamounhef Gohd 1€ ed SP% bastd @nBerstaln@assTdtethd O
total active ingredient release and the rel ease rate can substantially be
control | ed vicere Bgredientshi ckness and porosity of the seniperneabl e menbrane,

t he conposition of the core and the nunber and size of the orifice(s).
Advant ages, fornul ati on aspects, use forns and information on production
processes ar @hdasaeutiexdlyi wsel exalipients vhiidheare fadtitionaling praséti wledre apropridie
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Devel opnent and | ndustri-a (7),
10  polyvinylpyrrolidone, lubricants such as magnesium stearate, wetting agents such as

C sodium lauryl sulphate and/or flow regulators such as colloidal silicon dioxide.

The present invention further relates to a process for producing an osmotic single-
chamber system of the invention, where the components of the core are mixed
15  together, subjected where appropriate to wet or dry granulation, and subsequently
tabletted, and the core produced in this way is coated with the shell which is then
covered where appropriate with a photoprotective and/or coloured coating, and

which is provided with one or more orifices.

20 In a preferred embodiment of the present invention, the core components are
subjected to a wet granulation during the production of the osmotic single-chamber

C system, because this process step improves the wettability of the ingredients of the
tablet core, resulting in better penetration of the core by the entering gastrointestinal

fluid, which frequently leads to faster and more complete release of the active

25  ingredient.

In the osmotic two-chamber system, the core consists of two layers, one active
ingredient layer and one osmosis layer. An osmotic two-chamber system of this type
is described in detail for example in DE 34 17 113 C 2, the disclosure of which 1s

30 incorporated herein by reference.

The active ingredient layer preferably comprises:



C Verma, RK., Krishna, DM, Garg, S., "Fornmul ation aspects in the
devel opnent H 1ok orgi Sed oral drug delivery systens", Journal
25 of Controlled Release 79 (2002), 7-27 US 4,327,725, US 4,765,989, US
20030161882, EP 1 024 793. Both singl e-chHéanber systens (el enentary osnotic
punp) and two-chanber systens 30 (push-pull systens) are suitable for the
active ingredient (1). The active ingredient (1) may be present in the
osmotic systens bot ) 40% GEntiRgledidge (Ipr ef erably m croni zed BHC 04 133 1
-Foreign Countries -13- form and i n anorphous formor in mxtures with
crystalline and anorphous fractions. The shell of the osnotic
phar maceutical relgease é%':e consists in both the sjngle- 5 chanhe
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the shell if required. Materials suitable for this purpose are for exanple
pol ymers such as rptkipni ofy |50abmwoloo| ysing/ dr osmparaplel owidelilunder gnt¢spondisg

hydr oxypr opyl net hyl cgl lul ose V\her%o?.[la_&gggnr)s ate in conmbination with suitable

system
y

conditions (spiiidle, spee

10

C The osmosis layer preferably comprises:
o 40 to 90% of one or more osmotically active polymers, preferably

polyethylene oxide of high viscosity (5000 to 8000 mPa-s; 1% strength

15 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 RVF model Brookfield viscometer and a No. 2 spindle at a speed of
rotation of 2rpm or using a comparable model under corresponding
conditions (spindle, speed of rotation)).

20

o 10 to 40% of an osmotically active additive,

where the difference from 100% in the individual layers is formed in each case
independently of one another by one or more additional ingredients in the form of
25 pharmaceutically usual excipients. The % data are in each case based on the total

mass of the particular core layer.

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.

30  Sodium chloride is preferred in this connection.



pl asticizers such as, for exanple, polyethylene glycol or polypropyl ene

gl ycol and 1 ciga Cqugpr xanpl e, titanium dioxide or iron oxides.
The core in the osnotic single-chanber system preferably conprises: 20 2
to 30% active ingredient (1) C 20 to 50%xanthan, 25 10 to 30%of a

vi nyl pyrrolidone-vinyl acetate copolynmer, where the difference from100%is
formed where appropriate by one or nore additional ingredients selected

from the groupheqhatrsidenfiéallysbuaPdicipients avedl inahé eoreRsH thérekmoti© S Ehfber Y
active additives and ﬁgarnaceutlcally usual excipients. The 30 total of the

cor e ingredi SXSEMARBUPR hersams oK the feserafthosingleghambersysten descrikditbeyse  on
the total magg.Qfentd8s g?ﬁg;in% ch}ml]:a?bnl?i H&s SN ryrd#oﬁ(grPfeoin. g:ﬁglgig% osmot i ¢

si ngl e- chanber system I ses as one o e essentra t he
core the hydrhydloxypmopyhhethylsethllbsgblaadfoe! poigvinypyidotidone hivbricantanswhi @asi ¢

heteropolésaccharLde whi ch is qbtainable comrercially for exanple under the
nanme Rhodi geN3EOFsipmy Sigefatse WRFINS: 385y sush as sodfusy dytry} sulphatg Wty om

20 to 50% ﬁgﬁl{l%{f‘sr ﬁEhyasto‘Pl%ld%F sflf&oﬁ‘?i‘}d/{?xi@é‘sa‘ﬁﬁ {E%B@%B?ggﬁ%nhvgﬁ& of iblge core

i ngredi ent s. urther essential 1 ngredient o

vi nyl pyrrol i doide i oned ofathet tatoelayere po | dyfferentiatd astiveoingtediet layer kkndwsmpes se
and can be produced with any desired nononmer m xing ratios. The

commerci al |y X% | abl e Kol Iidon(r) VA64 (produced by 10 BASF) which is
preferably used is, for exanple, a 60:40 copolyner. It generally has

10 The present invention further relates to a process for producing the osmotic two-

C 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

15  the shell is provided with one or more orifices on the active ingredient side and

subsequently also covered where appropriate with a coating.

In a preferred embodiment of the present invention, both the components of the
active ingredient layer and the components of the osmosis layer are each subjected to
20  dry granulation, in particular by means of roller granulation, in the production of the

osmotic two-chamber system.

Preference is given according to the invention, because of the physicochemical
properties of the active ingredient (I), to osmotic two-chamber systems (push-pull
25  systems) in which the active ingredient layer and osmosis layer are 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
excess of active ingredient.
30
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 (I).



a wei ght average nol ecul ar melght My, determ ned by light-scattering
neasur ement s BI&¢ 04doi3l-Tereignd quatrigs oyt 70 000. The amount of the

vi nyl pyrrolidone- vinyl acetate copolymer in the core is 10 to 30%
preferably 15 to 25% based on the totall8rass of the core ingredients. 15
Hydrophilic swell abl e polynmers which are additionally present where
appropriate in the core are, for exanple, hydroxypropyl cellul ose,

hydr oxypr opyl net hyl cel | ul ose, sodi um carboxynet hyl cel | ul ose, sodi um
carboxynet hyl starch, polyacrylic acids and salts thereof. 20 Gsnotically

active addit .%spm@&hlna?@wa)d@iﬁhe@rfalaw Ior dsoise wHethe slids gpedifiedralepsehe ~ C
f |

Cor e e ! ARl s Aphost bl S0 SHESHARASR (BSAPPAPHL Sablinlled 1

phar macopoei asaltyr and ncd'dﬂams "thangktivReitigroglicnn (?ha‘bmheqirbpl@}laﬁ&l @d&@ﬂdaryl t is

possi bl e in part| ul ar use water-soluple salts | norgani ¢ or organic
aci ds or ﬁonlpé‘i’i?lb’ Hya er é‘i%‘é‘%eé‘ﬁ@ésdls ih W BHUSYRL P |ainp§;al, ANdfeR ¥Nous ch

as, for examhemuoehBoRY diset RS Gh Rlch¥iial YSRF i am no
aC|ds For exarrfﬂ ﬁfwossrmcﬁsscs yggllclz icvl)ealagg?t(i%l\?g’s%gﬁa{ Bgdt seﬁ%@?@égfrom
i norgani c sahnmmbhchngmabhkemxhs&mssah¢ha$&so&mamﬂhndhgsaandngbphaybonates
of alkali netals or alkaline earth netals, .such as Lithium um 3

ot ass, um | AGHBSTOMTY ¢ QVEA TRk JROSERa SOARY AUt JPUSIRE cagial

di hydrogen phRspbist 8ikeasté FuthSary %Hl%ﬁhﬁﬁst@ﬁdeep%%QEfo?@oos&.”at es or
ascorbates thereof. It 1I's furthernore possible to use pentoses such as

ar abi nosd0 ri bose or xylose, hexoses such as glucose, fructose, gal actose

or mannose, sacchari des suc S sugrose, .BHC 04 .1_.331-Forei ntries
‘ dIlhe present invention er refates 1o the use of the solid, (gﬁeé:(r)e ease

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
15 arterial and/or venous 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.

20  The present invention further relates to the use of 5-chloro-N-({(5S)-2-oxo-3-[4-(3-
oxo-4-morpholinyl)phenyl]-1,3-oxazolidin-5-yl } methyl)-2-thiophenecarboxamide (I)
C for producing a solid, modified-release pharmaceutical dosage form according to the

invention.

25  The present invention further relates to a method for the prophylaxis, secondary
prophylaxis and/or treatment of arterial and/or venous thromboembolic disorders
through administration of a solid, modified-release pharmaceutical dosage form
according to the invention which can be administered orally and comprises the active
ingredient (I).

30
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.



-15- maltose or lactose or trisaccharides such as raffinose. The

wat er - sol ubl S8HBe0Ad Idikpreignfquatiiesgl yci ne, | euci ne, al ani ne or met hi oni ne.
Sodiumchloride is particularly preferably used according to the invention.
The osnotically active additives are prdPerably present in an anmount of
from10 to 30% based on the total mass of the 5 core ingredients.

Phar maceutically usual excipients which are additionally present where
appropri ate ExhelinfeniNRc@iée, fOr exanple, buffer substances such as sodi um
bi car bonat e, 6lnaers such as hydroxypropyl cel | ul ose,

hydr oxypr opyl net hyl cel | ul ose and/or 10 pol yvinyl pyrrolidone, |ubricants such
as magnesi umghea; ﬁ&‘éateéf%i erfide 286 W % i “l%ilaa investh %Hox?é*hés%#{héd be%‘xlvRi}‘et% €

and/ or flow regtl'ators such as co I0| i Con diox] de € presen

i nvention furchh&:ld ol et etse U(SPare[Da“a@@efieihcchmmrQﬂiaﬁatllibg2a(lpadlﬂémt’lfhé speed) o€ -
chanber s sten1of the i nvention, where the conponents of the core are m xed
15 toget hér, re@ipeaf dhe vitigice ispiSriapy (rayelutions aer anmae)ylrgﬁaﬂmla@ﬁ arpufighd
subsequently t th the
shel | which |séﬂ1?hg &eg%vigr]g\gﬁ%ﬁe‘r%e eg’%%qgﬁa ei\?\nst 8f ?Sﬁo%i ec§| v}g and/ or
col our ed coat4.7igg ofindtricwhdid hmosohydeute dad 2W.40g mfedlmdlmrleydrdsgefnl plesphdt® I n a
preferred enbodi nent. of the present invention, the core conponents are

subj ected t o dghydateginalld af “@WrdAMOn@fldsﬁéo shoaelution Whsre ppRIOPRADLS & 1%
singl e- Pha”bgh fa Qarﬁyi)}e?gl]gb agcfdg@% fal]faﬁ SDIPPGfES Tab e?q‘olgnnl{ﬂ?ﬁgl%sa}e § }‘Xtﬁ«‘éblﬁb' lity

of the ingre e cor sul'ting in ene
the core by trbleasedtf@in ﬁlglngéhsdsl’s@i:diﬁ&iiidtﬂ@[lapaﬁédélpﬁxarrﬂ\zivopbelﬁI’equent|y | eads to
faster and nore conplete rel ease of the active 25 ingredient. In the

OSQ@tIC t wo- chanber system the core consists of two | ayers, one active
1. Tablet formulations based on erosion matrix systems

1.1 Erosion matrix tablets comprising crystalline active ingredient (I)

15
Exemplary formulation 1.1.1
Tablet composition in mg/tablet

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

C 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 0.5 mg
Magnesium stearate 0.6 mg
Hydroxypropylmethylcellulose, 15 ¢p 1.8 mg
Polyethylene glycol 3350 0.6 mg
Titanium dioxide 0.6 mg

30 128.0 mg



i ngredi ent Izﬁgr and one osrmS| S Iayer An osnotic two-chanmber system of
this type i or exanple in DE 34 17 113 C 2, the

di scl osure of mhlch is 30 incorporated herein by reference. The active

i ngredi ent |ayer preferably conprises: BRE-04 133 1 -Foreign Countries -16-
| to 40% active ingredient (1), 50 to 95% of one or nore osnotically active
pol yners, preferably polyethylene oxide of nmediumviscosity (40 to 100
nPas; 5% st r engddttioh: aqueous sol ution, 25C; preferably neasured using a

sui tabl e Brookfield visconeter and a suitable spindle at a suitable speed of
rotation, in particular using an RVT nodel Brookfi el d visconeter and a No.
1 spindle at g fihe Tet ] I
under correspor@?ﬁ(g{jogglrl]edlt |o}rTsRyrhrg{yrﬁrjl’ﬁg)pe}rl &rsﬁufegestej %g'?‘gﬁﬂo ;%fogatgﬁégg
osnosi s | ayerdmohz&énmbzla‘ger cﬂmmcsmzed atlve mgﬁ@%mf(l)ommspen@dnmlﬂssmuﬁimﬁl |y

active po ef erab pol yet hyl ene oxi de of hi SCOS (5000 to
8000 nPasS 19h16t F@W@{mﬂon ot aﬂago%vs 13 ey o, swaxed gse @Pafsrlg)n ~hdild {0 s ng
a sui table Brppidchalind SeRARLET HPLOL i pgbt\@ 8 Ml Re 2hoflotdbd Bhea speed
of rotation, in particular usi’ng an RVF no Brooktield visconeter and
No. 2 spi ndl dludized bgbgrinulation. dblamng)amdoshe\ang (8 axm un;ftshgmith)@rfmmr mblhlangmdel
under correspondiidis SR0ved by SadiSd BF hSendRiE Lttt Shd' e, ThE mixture
ready for compression obtained in this way is compressed to tablets with a diameter
10 of 7mm and a resistance to crushing of from 50 to 100 N. The tablets are
C subsequently coated with 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 25.0 mg
Microcrystalline cellulose 10.0 mg
20  Lactose monohydrate 26.9 mg
Hydroxypropylcellulose, type HPC-L (Nisso) 12.0 mg
C Hydroxypropylcellulose, type HPC-M (Nisso) 50.0 mg
Sodium lauryl sulphate 0.5 mg
Magnesium stearate 0.6 mg
25  Hydroxypropylmethylcellulose, 15 cp 1.8 mg
Polyethylene glycol 3350 0.6 mg
Titanium dioxide 0.6 mg
128.0 mg

30  Production takes place in analogy to exemplary formulation 1.1.1
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Exemplary formulation 1.2

10
Tablet composition in mg/tablet
Melt extrudate:

15  Active ingredient (I), micronized

Hydroxypropylcellulose, type HPC-M (Nisso)

Xylitol

Tablets:
Melt extrudate, ground
Mannitol (Pearlitol, Roquette)

Hydroxypropylcellulose (type HPC-L, Nisso)
Hydroxypropylmethylcellulose (15 cp)

Microcrystalline cellulose
Colloidal silicon dioxide
(Aerosil 200, Degussa)

Magnesium stearate

30.0 mg
210.0 mg
_60.0mg
300.0 mg
A B C
3000mg 300.0mg 300.0 mg
1950mg 100.0 mg -
--- --- 95.0 mg
--- 95.0 mg -
50.0 mg - -
2.5mg 2.5mg 2.5 mg
2.5mg 2.5mg 2.5mg
5500 mg 500.0mg 400.0 mg

m xed and granul ated, and then the two
a bilayer tablet press.

The



15 t he shell Wi th one or nore orifices on the active ingredient
side and subseguem &% where appropriate wwth a coating. In a
preferred enbodi nent of the present invention, both the conponents of the
active ingredient |ayer and the conponentX -of the osnpsis | ayer are each
subjected to 20 dry granulation, in particular by means of roller

granul ation, in the production of the osnotic two-chanber system C

Pref erence i Prgdidionaccording to the invention, because of the

physi cochem cal properties of the active ingredient (I), to osnotic

t wo- chanber systens (push-pull 25 systens) in which the active ingredi ent

| ayer and os .S . ar. ously
forml at ed_aatorgaY Bhiygife AR ) eI RUEHR y HOE BN
systens are iprotdssedl masewinhirew etroddrqhisRtritaiMicics 18PHG with h @lidndiadetsr of

| onger period, and that it is possible to reduce the systemrelated need for
an excess of2 B&j Vhe MHgREdieRtirudsd atpa tompesahre phUaHG dmepsirechat theedigt es t o
medi canment s i & | i {51 ed- | G e form
nocor ding. +o e, ThESsARR udMBTk G off NEARRR THOTPRRH 62 aRERRAR o

t he active i ngoedi iarn ifipact HC 04 1 331- Foreign Countries -18- The present
invention further relates to the use of the solid, nodified-rel ease
pharmaceuti cal dosage formaccording to the invention which can be

adm ni stered : i Y ' i : .

pr ophyl axi s, g@g&%@@(@%r 0 h;}lﬁigﬁlpggﬁ%ﬁﬁ%éﬁ{ﬁ%g? r?gfr%tapdci} e)fjér)segﬁlgée? Esrhalllt}r}

parti cul d0 ofthargremidatxtanidtegrandehsumixture is compressed to tablets with the oblong

QOIS HINA AL

C format of 15 x 7 mm (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
C 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.



t hromboenbol i ¢ di rs such_ as nyocardial infarction, angina pectoris

(i ncluding ue ) Inkorgign Cougliics| usi ons and rest enoses fol | ow ng an
angi opl asty or aortocoronary bypass, stroke, transient ischaem c attacks,
peripheral arterial occlusive diseases,-28ul nonary enbolisns or deep vein
t hronboses. 10 c¢ The present invention further relates to the use of the
solid, nodified-release pharmaceutical dosage formaccording to the

i nvention whixh caMulipaaticuRtEppasaticisal |y and conprises the active
ingredient (I') for producing a nedi cament for the prophylaxis, secondary
prophyl axi s and/or treatment of disorders, in particular of 15 arterial

and/ or venou hrCMHﬁ i I ocatdi i nfarction,
angi na pect ole'g (i'nc Sgilﬁ(r%lgs c&rﬁrg‘%rasg*igg&%am%{,cqﬁlgg%%ﬁeaée?%?s) and restenoses

foll owi ng an angioplasty or aortocoronary bypass, stroke, transient

i schaem c attacks, peripheral_ _arterial occlusive diseases, pulnonary

enbol i sns~or lagy;f t es. 20 The present invention further relates
to the use of 5-chloro-N({(5S)-2-o0xo0-3-[4-(3-

0x0- 4- nor phol i nyl ) phenyl ] -1, 3- oxazol i di n-5-yl } met hyl ) - 2-t hi ophenecar boxam de
(1) for prodiablehgompsstiondin mp/iihi teblet el ease phar maceuti cal dosage form
according to the invention. 25 The present invention further relates to a
nmet hod for the prophylaxis, secondary prophylaxis and/or treatnent of

arterial and/@gtivgqlﬁg}gﬁeﬁﬂqfﬁg%gﬁgai c disor derso'5t0hnrlgugh adm ni stration of a

solid, nodified-release pharmaceutical dosage form according to the
i nvent i odOwhilydroamprémylediviase §KbceldHBFaHergulzs)d 6Mpmgses t he active

e ont (ST HUARL e W PARLEST 1B glg detel | bel ow by

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

C 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 (I) is detailed below:

25  Invitro 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



enmbodi nrents hut is not restricted thereto. Unless indicated otherw se, al
quantitative M@@b&w@%ﬁﬁl L Son percentages by weight. BHC 04 1
331-Foreign Countries -19- Experinental section Unless indicated otherw se,

the in vitro rel ease investigations descZ4bed bel ow were carried out by the
USP rel ease nethod with apparatus 2 (paddle). The speed of 5 rotation of
the stirrer is 75 rpm (revolutions per mnute) in 900 mM of a buffer

sol ution of [R6. Pelleky @dmlymﬁn@ampmsfgfcﬁwln ditht @) ortho-phosphoric
acid, 4.75 g of citric acid nonohydrate and 27.46 g of di sodi um hydrogen
phosphate dehydrate in 10 1 of water. Al so added to the solution where
appropriate igemholdoiiii@siAnY, preferably sodiumlauryl sulphate. Tabl et
formul ati ons mr?%é@e%%y——r?ﬂm eased froma sinker as specified in the

Japanese pharmacopoeia. C 1. Tablet fornul ations based on erosion matrix

systens 1.1 osion.matrix fablets c rising crystalline active ingredi ent
(1) 15 Eéenfff%{?@mtmfmr%& prArtYe nere gD der g%mgo%@&?? gP8€i n g/ tabl et 20
Active ingredient (1), mcronized 25.0 ny Mcrocrystalline cellul ose 10.0
ng Lactose nonohydrate 26.9 ng w Hydr oxypropyl cel |l ul ose, type HPC-L (N sso)

52.0 ng HydrMekpextmpdhteel | ul ose, type HPC-M (Ni sso) 10.0 ny

Active ingredient (I), micronized 30.0 mg

10 Hydroxypropylcellulose, type Klucel HXF (Hercules) 510.0 mg

C Xylitol 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 _03mg
60.0 mg **
C * 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



25 Sodium lauryl, sul phate 0.5 ng Magnesium stearate 0.6 ng
I—Iydroxypropyl%éﬁ;@ﬂe&lmgé 1.8 ng Pol yet hyl ene glycol 3350 0.6 ny
Titanium dioxide 0.6 ng 30 128.0 ng BHC 04 1 331-Foreign Countries -20-
Production: A portion of the type L hydr@2ypropyl cellul ose and sodi um | auryl
sul phate are dissolved in water. The m cronized active ingredient (1) is
suspended in this solution. 5 The suspension prepared in this way is
sprayed as grdeedHbrtiabove had20%08l1s RbateACTsYsptaiel iontd GR! paHiclee A fdr@riingnd
HPC-M and | act ose nmonohydrate in a fluidized bed granulation. Drying and
si eving (0. 8 aRhsivdng. Hedelletsarnibsepackad for exaymply intaualass bogles.ofarkatear byrd
addi tion of Emecst earate and m xing. The m xture ready for
conpr essi on alned 1n'this way is conpressed to tablets with a dianmeter 10
of 7 mmand a resistance to crushing of from50 to 100 N. The tablets are ¢
subsequent |y coated with tltanlun1d|OX|de whi ch is suspended in an aqueous
sol ution Jof IxXegwiaryfommpllationddleel | ul ose (15 cp) and pol yet hyl ene gl ycol .
Exenpl ary formul atlon 1. 1 2 15 Tabl et conposition in ng/tablet Active
ingredient (1), mcronized 25.0 ng Mcrocrystalline cellulose 10.0 ng
Composition in mg of active ingredient (I) per 30 mg single dose

Melt extrudate
10
C Active ingredient (I), micronized 30.0 mg
Hydroxypropylcellulose, type Klucel HXF (Hercules)  570.0 mg
600.0 mg
15  Shell coating
Hydroxypropylmethylcellulose, 3 cp 15.0 mg
Magnesium stearate 6.9 mg

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

Polysorbate 20 0.3mg
C 60.0 mg **
* equivalent to 37.8 mg of coating dry matter
25 k* coating dry matter

Production: analogous to 2.2.1

Although a similar procedure/process for producing multiparticulate slow release
30 preparations is described in EP 1 113 787, the difference is that in Examples 2.2.1
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:



20 Lactose nmonohydrate 26.9 Hydr oxypr opyl cel | ul ose, type HPC-L (N sso)
12.0 ny FwdrEﬁgﬁﬂﬁiﬁﬁHCEME&mggépﬂﬂﬁpe HPC-M (Ni sso) 50.0 ng Sodium | auryl
sul phate 0.5 ng Magnesium stearate 0.6 ng 25 Hydr oxypropyl net hyl cel | ul ose,
15 cp 1.8 ng Polyethylene glycol 3350 G.26-ng Titaniumdioxide 0.6 ng 128.0
ng 30 Production takes place in analogy to exenplary fornmulation 1.1.1 BHC
04 133 1 -Foreign Countries -21- In vitro rel ease from exenpl ary

fornul ati ons fh.vigd rédéide Frodn HrmbiafBnd 2DN]and2® 240 480 720 960 Rel ease [%
1.1.1 38 74 94 96 97 1.1.2 14 32 66 89 98 Method: USP paddle, 75 rpm 900
m of phosphate buffer of pH 6.8 + 0.5% sodium 5 lauryl sul phate, JP sinker

1.2 Erosion mgrTX_tabtet——conmprisi —amgrpt actrve gredient i) C
Exenpl ary form&frea 'Oh 1.2 10 TabI2e corrposrg:tglbon itn rrg/zltdabl gt Wé‘?’t
extrudate: | Release [%] 3.2.1 34 69 91 95

3.2.2 30 57 80 94

Method: USP paddle, 75 rpm, 900 ml of phosphate buffer of pH 6.8

5
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
C 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) 55.0 mg
Sodium chloride 55.0 mg
Sodium bicarbonate 17.5 mg

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

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



15 Active i ngé edient (lI), mcronized 30.0 ng Hydroxypropyl cellul ose, type
HPC- M ( Ni sso) 4 - D QUNERES) ng 300.0 ngy C Tablets: A B C Mlt
extrudate, ground 300.0 ng 300.0 ng 300.0 mg Mannitol (Pearlitol, Roquette)

195.0 ny 100.0 ng --- Hydroxypropyl cell ul2dse (type HPC-L, Nisso) --- ---
95.0 ng Hydroxypropyl nethyl cellulose (15 cp) --- 95.0 ng ---
M crocrystalline cellulose 50.0 ng --- --- Colloidal silicon dioxide 2.5 ng

2.5 m 2.5 ng (Aerosil 200, Degussa) Magnesium stearate 2.5 ng 2.5 ng 2.5
ng 550.0 ng 500.0 ng 400.0 ng BHC 04 133 1 -Foreign Countries -22-
Production: Nhelldpsmetic memibiage) ngr edi ent (1), hydroxypropyl cel | ul ose and
xylitol are m xed and processed in a twin screw extruder (Leistritz Mcro
18 PH) with a die dianmeter of 5 2 nm The mxture is extruded at a

t enper at ure afelll@Catem@sured at the die outlet1p,95hhg resul ting extrudate
strand is cut_into pieces 1 to 2 mmin size and then ground in an inpact
mill. After dodvathdenaglgeolP the further exci gi®dng (see Tabl e above) are

Production:

10 Xanthan gum, copolyvidone, sodium chloride, sodium bicarbonate and sodium

C 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

15 with a diameter of 8 mm. The tablet cores are coated with acetone solution of
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

20

Time [min] 240 480 720 1440
C Release [%] 21 54 72 90

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

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

Exemplary formulation 3.2

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



10 the ground extrudate, and this m xture is conpressed to tablets with the
obl ong f or meBHE104115330 -ForeigmGountieg) or 14x7nm(C). In vitro rel ease from
formulations 1.2 Ato C Time [mn] 240 480 720 1440 Release [%4 A 30 63 83
95 B 27 56 77 99 C 23 45 64 98 15 Met-l28d: USP paddle, 75 rpm 900 m of
phosphate buffer of pH 6.8, JP sinker C A conventional fast-rel ease tablet
contai ning the sane active ingredient anount of 30 ng of active ingredient
(1) per tabl qtgoren M croni zed crystalline formachieves only 20 inconplete
rel ease of active ingredient under the sanme conditions: in this case a
plateau wth only about 33%rel ease of active ingredient is reached after 4
to 6 hours. . tson therewth, the virtually conplete rel ease of
active i ngred‘?éeﬁnvt(éq l%r(%h)t"(fgéa’;‘%xtrudate formulations A-Cin the
surfactant-free rel ease nedium shows a very narked increase in the

sol ubi |'i tg of the active ingredient (1). It was gossi ble to 25 achieve this
by conver Pi ngqtive ingredignt (Dagrieianiged (1) into thd3&MEphous state by nelt

extrusion prqﬁé’ﬁﬁ’ﬁ?ﬂﬂgﬁﬁ@élﬁ%}e@@? gn Countr F?ﬁ‘e‘gzs_ 2. Multiparticulate

preparations S conp ng crystal active ingredient (I)
5 Exenpl ary fRolyatihydérnecoxide*l Tabl et conpositioni2p.2mggm ni tabl et

Colloidal silicon dioxide (Aerosil 200, Degussa) 1.3 mg
Magnesium stearate 0.8 mg
10 165.5 mg

Osmosis layer

Hydroxypropylmethylcellulose (5 cp) 4.1 mg

15  Sodium chloride 23.9mg
Polyethylene oxide** 52.9 mg

Red iron oxide 0.8 mg
Magnesium stearate 0.2 mg
81.9mg

20

Shell (osmotic membrane)

Cellulose acetate 29.07 mg
Polyethylene glycol 400 1.53 mg
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 R 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)



Active ingredient (I m croni zed, 0. 50 ng 10 Hydroxypropyl cellul ose (Kl ucel
HXF, Her cul e@ﬁ@%&iﬁ%ﬁ&%ﬁ%ﬁopyl cel lul ose (type HPC-L, Nisso) 0.04 ng
Sodi um | auryl sul phate 0.01 ng Magnesium stearate 0.04 ng 6.50 ng 15
Production: Kl ucel HXF hydroxypropyl celR8lose is granulated with an aqueous
suspension of active ingredient (I) and HPC-L type hydroxypropyl cel | ul ose
and sodium |l auryl 20 sul phate. Drying and sieving of the resulting granules
are foll owed phydireight i on of nagnesi um stearate and m xi ng. The m xture
ready for conpression obtained in this Cway is conpressed to 2 mm m ni
tablets of 6.5 ng. The rel ease froman anount of the mni tablets (50)

equi val ent t C 5 ln vitro
rel ease fromGf or U |68f’r% gt; Xl% %HWC F’ﬁl?era% %J@CESﬁgé@CEZMSé?é&et%dse 14 31
52 89 Met hO@rarhiﬁi?ioha(d@lldi‘ grarulatfon). PROcathpafenBhersthb atsgobis flayr apd llk)(HVl@e 8 +

0.5% sodi um lauryl sul phate BHC 04 1 331 Forelgn Countries -24- 2 Pellets
conpri si ng afiXphand SabJﬁ:te'é tp slgy @mnaatiop (yolleg,gaspulation) fBlaerrmugrwez Pe 1 5

Conposi tion 'cemgpesgécd 1?1%t611€1‘3yef ﬂgfeﬁgﬂegsr% il ayQtetrabI%p(d@nétlepg.b%rﬁ?S[‘fle tablets
are coated with an acetone solution of cellulose acetate and polyethylene glycol and
dried. An orifice 0.9 mm in diameter is then made on the active ingredient side of

each tablet using a hand drill.

10
C 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
15  lauryl sulphate, JP sinker



Melt extrudate Active ingredient (1), mcronized 30.0 ng 10

Hydr oxypr opy | BC1041 108 -Fereiga Gountegs HXF (Her cul es) 510.0 ng Xylitol 60.0 ngy
600.0 ng Shell coating 15 Hydroxypropyl net hylcellul ose, 3 cp 15.0 ny
Magnesi um stearate 6.9 ng Pol y(ethyl aeB9l-ate, methyl nethacrylate) 30%

di spersion 126.0 ng (Eudragit NE 30 D, Rohm Degussa) 20 Pol ysorbate 20 0.3
ng 60.0 ng ** C * equivalent to 37.8 ng of coating dry matter ** coating
dry matter 2CIm@duction: Mcronized active ingredient (1),

hydr oxypropyl celTul ose and xylitol are mixed. 1.5 kg of this mixture are
processed in a twin screw extruder (Leistritz Mcro 18 PH) 30 with a die

di anet er of nmm ' | t LAt ra e of. 20
(measured at th' he ds;légﬁbw tgﬁe%'ﬂfﬁeél%r( eé%qﬁg%egﬁlgglt r(ﬁogggee got%an‘gﬂllcé gu ib%t o]
pieces 1.5 mm i n adimieisteAfd erallyi and Romprisdsefoliré-Me({{53)eBoxd-Bg4{(8loketds are

coated in_a fluidized bed. _For_this purpose,_ an_aquequs coating dispersion
consi sting of the Iggmbglggyﬁ}@enyl]-l,3-oxagolici)in-S-yl}methyﬂ-2-th10phenecarbog)](am1dep

(I), characterized in that 80% of the active ingredient (I) are released in a

Gl los -I Qroyy

period of from 2 to 24 hours in the USP release method with apparatus 2
(paddle).

10 2. Pharmaceutical dosage form according to Claim 1, characterized in that 80%
C of the active ingredient (I) are released in a period of from 4 to 20 hours in
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%.



BHC 04 1 331-Foreign Countries -25- described above and 20% sol i ds cont ent
is sprayed odﬂﬂQﬂHgLﬁﬁﬁﬁﬂﬁE@éllmﬁﬁér drying and sieving, the pellets can be
packed for exanple into glass bottles, sachets or hard gelatin capsules. 5
Exenplary formulation 2.2.2 Conposition-i3i-ng of active ingredient (1) per
30 ng single dose Melt extrudate 10 c Active ingredient (I), mcronized
30.0 ng Hydroxypropylcellul ose, type Klucel HXF (Hercules) 570.0 ng 600.0
ng 15 Shell coating Hydroxypropyl methyl cellulose, 3 cp 15.0 ng Magnesi um
stearate 6.9 ng Poly(ethyl acrylate, nethyl nethacrylate) 30% di spersion
126.0 nmy 20 § EudrBgrmaqqmtigd dosageh irme gasserdingPdpy sivhdsaoé Etrios 37 ngr %0. 0 ny

** % equivalent t 7 . O | d mat t er .25 **. coating dr tter
Producti on: anal ogcglﬁgéc%eglzgag’. q‘a,&ﬁ '? %{85 eé}}/agflﬁ%elugFal%r%%tg ﬁrsgﬁ%?r%géss%dqggr

produci ng nul ti parihi £ ¢badeatraficivof dtoraeto 30%PLE phisatiz@nsnd/sr dedepredethei N EP

1 113 787, the difference is that in Exanples 2.2.1
5 melting point of the active ingredient (I).

10.  Pharmaceutical dosage form according to Claim 9, characterized in that the

pharmaceutically suitable additive is a sugar alcohol.

10 11.  Pharmaceutical dosage form according to either of Claims 1 or 2, based on an

C erosion matrix system.

12.  Pharmaceutical dosage form according to Claim 11, characterized in that the
active ingredient (I) is present in amorphous form.
15
13. Pharmaceutical dosage form according to either of Claims 11 or 12,
comprising hydroxypropylcellulose or hydroxypropylmethylcellulose or
mixtures of hydroxypropylcellulose and hydroxypropylmethylcellulose as
hydrophilic matrix former.
20
14.  Pharmaceutical dosage form according to any of Claims 11 to 13,
C characterized in that the active ingredient (I) is present in a concentration of

between 1 and 50%.

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

tabletting excipients and then compressed to tablets by direct tabletting.

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

or2.



and 2.2.2 descrlbed hereln the active ingredient (1) is converted into the
anor phous : Jeigg quaties process paranmeters. An increase in the
solubility of actlve |ngred|ent in particular is achieved thereby: BHC 04 1
331-Foreign Countries -26- In vitro reled8e fromformulations 2,2.1 and
2.2.2 Time [mn] 240 480 720 1440 Release [%4 3.2.1 34 69 91 95 3.2.2 30
57 80 94 Method: USP paddle, 75 rpm 900 m of phosphate buffer of pH 6.8 5
Dosage forms 1gonprNfgitiparticiR CHanBadengéfd 'd@ﬂltge( kornd Nacebdi! fol TQaitPr 18,
achieve a release of only about 33%under the sane conditions (see al'so the
di scussi on of the chacierzed indbaf the agtivie ingredipntfis prrsantliaemerphpug formp 3.
Gsnmotic systens 3.1 Single-chanber system conprising crystalline active
ingredient (1) Exenplary fornmulation 3.1 15 Tablet conposition in ng/tabl et
(decl ared cornit8ent MuBipanighlagdpteihaceucical dosade féeh avsdrding teelitenbf Claims 16

m croni zed 36.0 ng _Xant han gum (Rhodi gel TSC, Rhodia) 100.0 ny

Copol yvi déne ( Kol 19t d Gncaymprésing Iy ypg-)@_ydpe,lﬂﬁlose as hydrophilic matrix former.

19.  Multiparticulate pharmaceutical dosage form according to Claim 18,
characterized in that hydroxypropylcellulose is present as hydrophilic matrix
former in a concentration of between 10 and 99%.
10
C 20.  Multiparticulate pharmaceutical dosage form according to any of Claims 16
to 19, characterized in that the active ingredient (I) is present in a

concentration of between 1 and 30%.

15 21.  Multiparticulate pharmaceutical dosage form according to any of Claims 16
to 20, characterized in that the diameter of the particles is between 0.5 and

3.0 mm.

22.  Multiparticulate pharmaceutical dosage form according to Claim 21,

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

C' 23.  Pharmaceutical dosage form comprising multiparticulate pharmaceutical

dosage forms according to any of Claims 16 to 22.

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

of a sachet or of a tablet.

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

30 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

cutting the extrudate strand are rounded.



Sodi um chl ori de 55 0 ng Sodi um bi carbonate 17.5 ng 25 Sodi um car boxynet hyl
starch 23.0 RHCH HOISIAN LARINNASce| | ul ose (5 cp) 10.0 ny Sodium | auryl
sul phate 0.5 ng CoI I oi dal silicon dioxide (Aerosil 200, Degussa) 1.5 ngy
Magnesi um stearate 1.5 ng 30 300.0 ng BHG3G64 1 331-Foreign Countries -27-
Shell (osnotic nmenbrane) Cellul ose acetate 19.95 ng 5 Pol yethyl ene gl ycol
400 1.05 ng 21.00 ng Production: 10 Xant han gum copol yvi done, sodi um

chl oride, sodium bi carbonate and sodi um c¢ carboxynet hyl cel | ul ose are m xed
and then subjected to wet granulation with an__aqueous suspension of active
i ngredi ent (137- and’rpsRsF rgPHmBytoneithey | Flrimpga . or 2%.chagpcimiged iivvthaigthar e
fol | owed by adm xt magnesi um stearate, and the m xture
ready for conpressr?%ﬁm? t@?%?gfeco@{éﬁl s way is conpressed to tablets 15 with
a dianeter of 8 mm The tabl et cores are coated with acetone soluti on of

cel lul ose _acet ate nd et hyl ene gl ycol . and dried. Subsequently,
orifices €ach® 1 g utieal desags fermpacrording tneither ng@mﬁél%& Basﬁ‘éﬁﬂ alrill.

In vitro rel ease fc{sﬁ%‘tl@)fé%le%éfeﬁlpr mul ation 3.1

29.  Pharmaceutical dosage form according to Claim 28, characterized in that the
active ingredient (I) is present in amorphous form.
10
C 30.  Pharmaceutical dosage form according to either of Claims 28 or 29,
consisting of an osmotic single-chamber system comprising a core

comprising

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

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

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

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

C 31.  Pharmaceutical dosage form according to Claim 30, which additionally

comprises sodium chloride as osmotically active additive in the core.

25 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.

33.  Process for producing an osmotic single-chamber system as defined in any of
30 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.



20 Time [m n] 240 480 720 1440 Rel ease [%4 21 54 72 90 Method: USP paddl e,
100 rpm 900 BHIC 94 1] siea Gaunfries of pH 6.8 + 1. 0% sodium | auryl

sul phate, JP sinker 25 3 2 Tvvo chanber system conprising crystalline active
ingredient (1) Exenplary fornulation 3.-34TFabl et conposition in ng/tabl et
(decl ared content = 30 ng/tablet) BHC 04 1 331-Foreign Countries -28- Core
Active ingredient |layer 5 Active ingredient (1), mcronized 33.0 ny

Hydr oxypr opyl3aet hyAhaghddeu@es (&a8P)fofn2adiBrdif®! e LiidreBe OMintke*28182. 3, Ny

Col | oi dal silicon dioxide (Aerosrl 200, Degussa) 1.3 ng_  Magnesium stearate
0.8 ng 10 165.5 wgonizsf%w@f(sm OPIREG twwhmwrwaymmmm%m RLAOBS Bavieg ep) 4. 1
898 rlrg Sodi um chl QL hgeem%?ed?enmyef’%d&hh& ene oxide** 52.9 ng Red iron oxide

5 o 1 to 40% active ingredient (I),

) 50 to 95% of one or more osmotically active polymers,
and an osmosis layer comprising

10 o 40 to 90% of one or more osmotically active polymers,

C o 10 to 40% of an osmotically active addition,

and a shell consisting of a water-permeable material which is impermeable
for the components of the core and has at least one orifice.
15
35.  Pharmaceutical dosage form according to Claim 34, which comprises
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
20 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

25 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

30 o the components of the active ingredient layer are mixed and
granulated and

) the components of the osmosis layer are mixed and granulated,



Magnesi um stearate 0. 2 ng‘81.9 . 20 Shell (osmotic nenbrane) C Cellul ose

acetate 29. 02HE

04d3

of 5% strength aqueous sol ut ion (25C, RVT nodel Brookfield visconeter,
speed of rotation: 50 rpm: 4065300 nPas (e.g. POLYOXTM

Wat er - Sol ubl e Resin NF WSR N-80; Dow) 30 ** Viscosity of 1% strength aqueous
solution (25C, RVF nodel Brookfield visconeter, No. 2 spindle, speed

2 rpm: H000- s%Q&Qlueﬁgsméewg ranﬁ%ﬁ@%%ﬁ%és%a iR b ? td%@@t'p‘f'esgﬂ: WBR

| spindle,

rotation:
Coagul ant ;

Dow) BHC 04 133

orei gn Countries -29- Product’on:

}eol 400 1.53 ng 25 30.60 ng * Viscosity

No.

of

corrponents of the acti e aihilgyerdrtdet | ayer are mi xed and subj ect ed to dry
granul ation (roll er gr uI atio he co nt s ayer
i kewi se 5 mixed ‘and ?)f%rEtpé%a"FB‘Iﬂ’rtP‘sd?’ %Etnc(?ﬁtfefi ﬁl@F”ﬁfﬁLﬁﬂﬁE ation
two granules are C-OWPrEiﬁé 11 {8 pRovRdd VS of _t{)]remrﬁ&%s bR i Rtil@¥fkedi

(diameter 8.7 mm. The t ets” are coate
cel | ul oseS5acetate and pmdqzet hyl ene gl ycol
dianeter is then made on the active ingredient side of

hand drill.

10
C

15

20
C

25

30

38.

39.

40.

41.

42.

43,

an acetone solution o

Medicament comprising a solid pharmaceutical dosage form which can be
administered orally and has a modified release, as defined in Claim 1, of the

active ingredient (I).

Use of a solid pharmaceutical dosage form which can be administered orally
and comprises the active ingredient (I) and has modified release as defined in
Claim 1 for the prophylaxis, secondary prophylaxis and/or treatment of

disorders.

Use of a solid pharmaceutical dosage form which can be administered orally
and comprises the active ingredient (I) and has modified release as defined in
Claim 1 for producing a medicament for the prophylaxis, secondary

prophylaxis and/or treatment of disorders.

Use according to Claim 39 or 40 for the prophylaxis, secondary prophylaxis

and/or treatment of thromboembolic disorders.

Use according to Claim 41 for the prophylaxis, secondary prophylaxis and/or
treatment of myocardial infarction, angina pectoris, reocclusions and
restenoses following an angioplasty or aortocoronary bypass, stroke, transient
ischaemic attacks, peripheral arterial occlusive diseases, pulmonary

embolisms or deep vein thromboses.

Use of 5-chloro-N-({(5S)-2-0x0-3-[4-(3-0x0-4-morpholinyl)phenyl]-1,3-
oxazolidin-5-yl}methyl)-2-thiophenecarboxamide (I) for producing a

pharmaceutical dosage form as defined in Claim 1.

are

) -

| et

The

and dried. An orifice 0.9 mmin
each tablet using a



10 ClIn vitro release fromexenplary fornmulation 3.2 Tine [mn] 240 480 720

1200 Rel eas8HGP43 3334 qaign§ountsieRod: USP paddl e, 100 rpm 900 m of
phosphate buffer of pH 6.8 + 1. 0% sodium 15 lauryl sul phate, JP sinker C
-36-

44.  Method for the prophylaxis, secondary prophylaxis and/or treatment of
thromboembolic disorders through administration of a solid pharmaceutical
dosage form which can be administered orally and comprises the active

ingredient (I) and has modified release as defined in Claim 1.





