10

15

20

25

30

WD 2006/ 072367 - 1 - PCT/ EP2005/ 013337 SOLID ORALLY
APPLI CABLE PHARMACEUTI CAL ADM NI STRATI ON FORMB o
CONPA GQOrRZ2 PP VAROXABAN HAVI NG MODI FI ED RELEASET/FR005/013337

present invention relates to solid, nodified-rel ease
pHOHH2 QRALAY APFIJE AR FsPIBARM AR EIARIGYel. ADMINISTRATION

2%%?%%3%%@%@3%8%@% HAVING MODIFIED RELEASE

0x0- 4- nor phol i nyl ) phenyl ] - 1, 3- oxazol i di n-5-yl }
met hyl ) - 2-t hi ophenecar boxam de, and process for their
pridguresenhinvernimnrelates tasolids dnashfiesiatedcase pldrmacsiclolosage forms

the.. pro | axi s, . secondar rophyl axi s,and/ or, .

bt v il aer S LRSS RBO N U e 1a-6-

W&ﬁbcﬁﬂ?@ﬂihoﬁﬁﬂ)ﬂHéﬁylgIl(?}lBﬁ/dz@Kdi%r5-§1§ﬁﬁ: - Y-t b sy A¥dx@mide,

and/or treatnent 10 of disorders. Mddified-rel ease

d GBE gRIOERSS niPT niligi  Rredwrtipnngheip usheasi medisements, their use for the
" ) o . : . | '

DB oA PRULYE O SELRDN. PPN, o i e o

t préduting a peditahentdodithe hraphlyRixish sdcbfd Gaptaphiytak B8niddakreatment

tract ip a way which cannot be achieved 15 after

adhidHPEFat i on of conventional formulations (e.g. oral

solutions or solid dosage forns which rel ease active

ingredient rapidly, alternative terns are frequently

alModified-edeass dobrgagotsd uman eteading fo thdehesmtidt )preparations whose

Besj.des the term "nodi fied.rel ease"” or "controlled :

- SR LS iperelignt &8 Case EpaRistirtcs AGE TS SEPIIFAHB et to time,

ofpré e RS SRE in ItAY eMioRlestiAdl YAt IAUS waABTNAES cABt be achieved

known for produci ng nodified-rel ease pharmaceuti cal

dedtggedminginggon gbeonveptionak SarpluéatioBs (4.¢.pypall lutieons or sdlid dosage
ol | e | ease Products: Therapeutic and

oraphor hER B BT B ARG Cifart feapgruy et

anded, HuclMak [“slow filetst’gaidelayMil’ 3 SBedi@ds theGesn ,“mkABRd release” or

39- 57. 2? 5-Chl”or_o-l\l-(fr¥%5 ,

S) contpllgd gQI[GQS_e( 3Thesg-aae P}yﬁ@qnﬁ?myﬁﬁqg}])by]the scope of the present

- ](S“%-nggﬁl_zol idin-5 - yl}nethyl)-2-thi ophenecar boxam de

(I') is a |ow nol ecul ar wei ght inhibitor of

coagul ation factor Xa which can be adm nistered orally

angd can be enployed faor the .pro gy Xi s, secondary.
priGERyt eods age Kpown it RrRcing M Ff%%fﬁfe@?ﬁ PABarRYbiFtldosage
forms, see, for example, B. Lippold in “Oral Controlled Release Products:
Therapeutic and Biopharmaceutic Assessment” edited by U. Gundert-Remy and
H. Moller, Stuttgart, Wiss. Verl.-Ges., 1989, 39-57.

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
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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30 disorders (concerning this, see WO- A 01/47919, the
di scl osure of which is incorporated herein by
reference). Wien active ingred%ent (1) is nentioned

herei nafter, this enconpasses all crystal
mod} rhétb gl i2ethephertceitbex ample pip @sd fthe mespectbe biydrates)- ddl¢dtes and

(5

Sfpg?g%gis-[4-(3-oxo-4-nnrpholinyI)phenyI]-l,S-oxazoI

din-5 -2- yl}nethyl)-2-thi ophenecarboxam de (1) and

the respective hydrates, solvates and cocrystals. For

t HoT dhe elassases rrequinng ritcatmendt owenta engthyspariedgohyfor the long-term

per | of: l.ong-.Ler r.ophyl axi s. of

TS of Ul L TASERe B BERBOA T8 Bt e o
| mhakentnts. Taiic 0Ll $ mofé ténviedieAOfor GiY PYatieBY, But also increases the
convenient for the patient, but also increases the

t rEsAtRRRY feliabilitn lamRIipne® diygriumrethetstjsadeiniden g f irmrgular intakes.
di I ' kes. [ .

e agionsygl 1B NEY TSRS i s
t wince aa ddpyadntinisomian, acalape adhiened thyaptddongit@nhdaherapeutically

achi eved by prolongi ng the therapeutically 10
eFFtléﬁtE‘fe\Eéa%‘Paalgﬁ%}S Houshmptifisd gricapaf pitBG iRgrdsaiiiyn the dosage
agiipyye ingredient fromthe dosage forns. After intake

of dosage forns with nodified rel ease of active

ingredient, it is additionally possible to dinmnish

t occurren of upwanted side_effects correlated .15 . .
W e SR ool eiep TVl TeBAEh Tt En bl grauanEedian it is
pra@fitibBal(yhdtsibleZion@ndifieh f- sRlirgtteRFawatel s fects correlated
rati o), that is to say by avoiding high plasm

c ritheprak gonemgrabensdet srpeothinggheplagme proffié Ghindmizing the so-called

fi- enyV f m.ni st.ratjon of : .

f gg?{qfré:t?]cged% ergg hg}}aﬁgsctg us%? %gl%g?gpélglégiaﬂla icgncentratlons of active

advaediage oulsich eape Geqldnylyf obseited lafiag-atienmstch@napy fst-release

prggh | axi s gpd secondary prophylaxis of arterial

aRAMECGERELO™Rr onboenbol i ¢ di sorders (for exanpl e

deep vein thronboses, stroke, nyocardial infarction

and pul nonary enbolisn), to have the active

i higs edvamtagels), espeaiallzifdrethe tong-tom thevdpya préophrybagshand secondary

nmodi fi ed. rel ease, of , active jngredient, .leads to a

" BEPeY S TG BRR T ST ST be A RERdSTore e deep

29 cahraEsad, SR, BPoed 8l Rffction 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

day administration possible.

It 1s 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/1; 25°C), the relatively high melting
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
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It is additionally necessary in the devel opnent of
formul ations to take account of the physicochem ca

and bi ol ogi cal properties of the active i ngredi ent

(1), for exanple the relatively low solubility in
w@tce've ngtreliant {).ntgking ap&@nt of iephrysicathenskal ani iologtalipngperties,

g;n}(gf about 230C of the active ingredient (I) in
ﬂﬁg? nodi fication in which the active

|ngred|ent (1) is obtained when prepared by the route
described in Exanple 44 of WO 01/47919 and which is _

r Pl PED40b d@é?r&eﬁa?menacastlmoﬁqsaqum whlchamnrtrﬁe the active
?lﬁlg diet er 1111:11'1 grogfléﬁg%gua r7n E?e;f% I a(ljt (i)sr %'Emr%' %(cbn W fast-release
phablemaetitti hale £ Qr‘ffﬁlhea(?!OQﬂﬁmWs) bf rmzi,l 1f1ltB§iU$’| R3S Biethod with
the -3- active |ngred|ent (I'), taking account of its
pW?BWE@EﬁéHﬁQQH and bi ol ogi cal properties, are

requi red. DE 10355461 descri bes pharnmaceuti cal dosage
fornms which conprise the active 5 ingredient (I) in
hyidhepmplv zegrifiogin bdenefoand etlati dodabé Somanmdidh edledé ehe active

i RERES Y SADRP RO Eh &e 0! FONHRdau T et oR phday administration
apiBadisik L&ﬁth&o@rﬂﬁgﬂﬂv@y cohhaﬁ%ﬂaéﬂ?&%o%@&ﬁfa‘h%h@ gly been

found that dosage forns which release the active 10
ingredient (lI) at a partlcular defined nodified rate

e once .a day a n str
TR P RER B s TN S KB R R R eceusipal dosage forms
prhagentan Heeqtnianitaral 3ty i §@ﬂnbﬂse sRMidrd-ad¢ ( $%)eR8L0-3-[4-(3-
phar maceuti cal dosa e f orns can be adm ni stered

oIP%Pt4ymarpdoiByhiviesd |4 %waépbdlm {71(} BsihyD-Htvordheperatgxamide

138 ﬁharacterhzefilm tﬁl%t 0°/Iq] )C/)If ]t}}ele’lcélvg Jo oihelat g) gb c} t}he ftjated total
Zahmunpdnteﬂhe aam‘kmmgmddset)( dr} reledvad actes parést Mnfrdslhait 18602 and at

f the act t (1) (based on th t ed
Ccrest 24 Bt 61 e a4 yiSbe NG RGaPeT P8 cased

over a period of fromat |east 2 and at nost 24 hours

in the USP rel ease nmethod with apparatus 2 (paddle).

20n larprdemdaﬁlebo@dleehbbm pegsentofiverttionpB8 @S enftthe antientingradient (I)
80% of the.active ,ingredient are rel ed in a :
DaFS SReFS 1 G PoBo R 1 howd 1Bhe B Eeishafrsbed with
Wiapparatap R #patdusy. 2 (paddle) The active ingredient (I)

may be present in the pharmaceutical dosage forns of

t he

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 (D in crystalline
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
particular of less than 8 pm, and an X value (90% fraction) of less than 20 pum, in

particular of less than 15 pm.
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25 invention in crystalline formor in noncrystalline

anor phous formor in mxtures of <crystalline and

anor phous active ingredient fractions. |If the dosage

fornms of the invention conprise the active ingredient

(1D a furthey sted¢rrédnenbddiment éfitha ppesedtemy edioadben eeystallafe active

the ese i nv ion the active ingredjent (1) .i 30 .

S EBOERTTI i3 heT B Sty Trepalent (hSfprebedsip Brorpohylized
| NfotAl Biu§ ﬁﬁ?easﬁlg‘?tsq"ilte'o\f%lés&gﬁ@ﬁj' ﬁfétpréﬂa)ratﬁfneéfq{ﬁmﬁhynﬁéi active
an average particle size X50 of less than 10

pamngiedignti(l)of degsersbedhimnd@ailnin dPid 16355460, tal du@clpgﬁr%of which is

fraction an 20 m in particular of |ess
t hIEﬁOT%ra?‘ﬁd%eﬁem f’?ﬁ r%hrfeﬂ?fi' her preferred enbodi ment of

t he present invention, when crystalline active
ingredient (l) is used the mcroni zed active
| n eeas:utlémngm jerjt 1) py, élgwmera prefeyahlp pregént zethe phermmgcentierd dosage

i t ion, The preparati
r op {/ ﬁ?ezle ggntlcfh Sot in, c%ssfglpl en?rrrt Hlt cogn}ggte rbgrc?gorﬁnnantly in
demmrbhm fofm l&%Eéﬁ@&vaane ofitlsChrasiphRatddn whihe Actie inBredient (1)
incorporated herein by reference. The active

i nigrigaiiasieasel I the, soheRibep! aphiver myegstignt nds s the popebility of
t
DPREIBG W hoenan kbRl (1 SbONER byl Bom tover

anerpheus tieaantestid®. gr eat advant age of the anor phl sation
of the active ingredient (1) 10 is the increase in the
solubility of active ingredient and thus the

PO d¥s| iphimdceutidafy easitddle t PR dhéRmt | ARKOEs aGLT ¥8nceivable for
ingredient (lI) absorbed, in particular froml ower

s erndrphisatish affiles dotive sngreent\Ar i ous phar maceutical |y
sui tabl e production nmethods are conceivable for 15
anor phi sation of the active ingredient (1). In this

CORNEGS i BAnectibe, @hes Adsyivig mRtivad in nvmbh Cihl abtias ihgtedient and
i ngredi ent and excipient(s) enployed wh

apﬁ#ﬁ’&qt(éi emplogediphgts PeEPaRls AThieelied Pl tfﬁn dedles pgocessed is
' f}lesfse ﬁgl?]lté l’dlf %%?nlhglsetbg%ﬁlge {1({?1‘%5 9153%@ @I:H Lf@nlfal t%% %ﬁmlted solubility

phar mHMuuazillyy seitiblea bl ganar gelmerts satly ey §oxs gxdingls, acetone or
for ex cetone or . ethanol, and th fore

di %lbqnsf;g?@ Hisrelpe %}Snr%nog‘éor&ﬁegn s wows QEmveR Bt used.
used. The method preferred according to the invention

for anorphisation of the active
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.

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,
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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ingredient (1) is the nelting nethod in which an

active ingredient is nelted together 25 with one or

nore suitable excipients. Partfcul ar preference is

given in this connection to the nelt extrusion nethod

[ Brestede phrarotacewically edeptablet Hugts.ofhisfis eniliffiodessk tvath a melting

drug del ive .echnaol ogy", . Eur.opean. Journal of. .

P e OB b e R e P bW ey od fstiop because
30si B dn@ PRECAT dedompodiesi 6 thO 84RESRr8MES ind/or of the excipients are
Schnel zextrusion - ein integriertes Herstellkonzept”,

Phistiattz foebei axpediekingthisegh tea@e(a@@O0gnge46- 49] . It can be
ensured in this nethod, through choice of a suitable
formul ati on and suitable production paraneters, that

t MEnedta @it agtaiis @imethod Gbr preparingrieéh@ie iﬂg}@@ieﬁ%) in@morphous form

exceed pharmaceutically acceptable limts. isis a

di i fcrEigtout ARording Ho gherisiventien ipdierresshceapbatPoR@eT suekh as, for
t i Ve i i o ) i | modifieation |

B R
aqiolyteethyigetithcenitegnd/poiyetifylédee excdddi enleSpedialy  water-soluble

usual ly to be expected in this high tenpergture range. .
5 PPAvdete LT [RSInSPurRehder ?’@ané%é’é%[r%gr?h\@atﬁbtswgle Resins,

' @6\?}3:pﬁgfox%tﬂ%lgﬁ%-ﬁ%ﬁ%g%lgn%r%cﬂpc% g n ér&%}jxﬂgﬁyrrolidone-vinyl

accor tot nt ce’o
polcytatr somfyrasts far ofxanptalulgsel yathery| pychr okd, dabes,example,

Sg{)é?é{]yﬁ{ﬂ%%?ﬁ@\é%)kéF éi,%%’& g‘{u%ﬁetepf CV% 'lpgstesgl’ymers such as, for

( @B ieahli¥unBlbetws 6} ML ke PONMBEMERNRS QXIS rEf]ENFol
such gs, #o? exanpl e, PCLY(»%Rﬂ%gkgr Solugle Rggins, Polymer

Dawjhis peymeetigrets iy Hexgpionl lpelkylpsed Bl neol prioglkyrrolidone (PVP) or a
' | i - vi pyl t at
CRRIHIBE AL LR RO bOGRE: LI BBl BRI ey

hygtdmgypropick belbse (HE® dr PBGYisipyefolidond gptwre of

various polyners such as, for exanple, mxtures of
two or nore of the polynmers nentioned. The preferred

pof diohMoft Bor L0 | i ing
hyé¥g§§8ro%y|%eP?SV%EEH?Eﬁé§?t5%?@%?%§ﬁB???%??b%ﬁ%“hnvt°the
( PvRntion avleastiSRVasfehofotdiRGsanfithBviRlt ckinadme] ymer i n

this connection is particularly preferably
hydr oxypr opyl cel | ul ose (HPC) or pol yvinyl pyrrolidone

( AR activ ﬁl%l%d?aﬁ ()19 Bre¥éral9! pHERAt ddRofddfy fBhL REhESAR Bie melt
is preferably according to the
extrudate in a concentration of between 1 and 20% based on the total mass of the

melt extrudate.

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

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.
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20 invention at |east 50% of the total mass of the

nmelt extrudate. The active ingredient (1) is

preferably present according t©-the invention in the

nmelt extrudate in a concentration of between 1 and

20% based on the total mass of the nelt extrudate. 25

I t_ has, prov dvant ageous in the nelt extrusjon :
RO R &t TR HGC 516 PO HCGrie Po Py yipyrrotidones,
arpyl sl Qydvld, go@q@tmgﬂﬁes, BIyen A Ema&Y fak kb1 Yox yethylene-
suitabl'e substances to depress the nelting point” of

t ol stypippyieng rideikeprpolymersr viaglpyitaldérst vinylgcetate aopolymers or
to. reduce t.he degradation of active ingredi ent .taking.

o B SIS S ST oA Bl B GR FRpt LEiol anc
f agilitdlt HuQaPraQBEKI BG- gﬂ'dfaﬁslyphﬁ;ﬁ)f@@@.uﬂﬂ GAlsk YbeS Wh128d €in  this
substances are preferably added according to the _

i PPERRGLSR: by choied AL stablg prspargtion paeneters, i ghhagies ogredient
t 0 f t ; t - 6- .Ex | es.

st SorvelIBE s Rl sollY HAB' e Bt ERE S order 10
pahgrease yhepyolutalityddniesactivpidgyediéit) ene gl ycol s,

pol ynmet hacryl at es, pol ynet hyl net hacryl at es,

pol yoxyet hyl ene- pol yoxypropyl ene bl ock copol yners,

Vil M&H%%ﬁgﬁ skt aCRT A ur GRaR! WIS o1k ~
al cohol's such sf #or exanppg? é?@#ﬁ??{ow?1ﬁ§????§ﬁfemnmmn
mamgtheds| 1s csibrvbhdre lappnodriate ybimded . anSlog aoatall o ohsy &oreexample be

preferably enpl oyed. |t_nust .be ensured.in thi . )
Rt PaResSBl 1€ Horachetofo i 4 8 & B K ip; gAsUles (multiple-unit
PaEbaRBLEIS). A hathet PBssttfilityie folE @Qir&tke ofthihed Sfter melt extrusion
converted as conpletely as possible into the anorphous
sttaths, mixedopfier theocutting pedigending, sothusubl tapletting kxcipients, and
actjve | ed] .10 The extrudate conprising,the

acc%%n ges%‘%% Eoeg'!ilbz%%’ {1 f%rngjeogaitﬁgf %258 E?yg?reclo?tségxi%lb CRAugRly where
meppe@s atesiagie;unitfermeulaggrsppr i at e rounded and/ or

coated and may for exanple be further processed to a
sachet fornulation or packed into capsul es

(ARl hfarkRkduti bl { bdi bPbdtveYineredi
PPt SIEA TR 088 LD Sy
t ¢)bmn rﬁemthlo;ﬁitaecoxﬂhg touh¢ invgnidord Vgithoud irestyictinigtthe scope of the

usual tabl etting.excgipients, and ‘
present invention, prgferre e amgles whlcﬂ may be mentioned thereof are:

1. tablet formulations (single units) based on erosion matrix systems
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
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conpressed to tablets, and for the latter also to be
coat ed subsequently where appropriate (single-unit
formul ations). Various pharnmaceutical oral dosage
forms with nodified rel ease of active ingredient 20

canl dbdet ign )y otion i rixsysamison.
Wthout restricting the scope of the present
i nvention, preferred exanples which may be mentioned
t hR 1O tasd! e rdodificireRlasd O A8HY @ trlgfuiSent &Jk@gt)ﬁcélﬂl!r&fg}x formulation
based on erosion matrix systens 25 2. nultiparticul ate
deddbe apbrarinaigdient dnoxi odabde drasrx diofripgsidont eonior ehdre gsoluble
rel ease kjnetics ch as granul e pel.] et m_ni
té@ﬁ%?%&aﬁﬁﬁaﬁgﬁﬁggghP?é%ﬁve#%?ﬁ%aﬁrﬁaﬁ%é%P?H%P%PP& § rate of
SeRllag, aifdodiseiatig 6r efBibhedStheCapsitl &8 6h thabatetsT dssolution,
dosage forns based on osnotic release systens 30 -7-

1. solphditeend satemerl dififeen ehthedcre ereadian. Reis prircipliesfos meodified
| RSB iR b0l B SRl Aok Syprix pehydrocotioid
actdtrie sysighe@he eiosion/tadreentididhstringiriniciple orpnsdtying the release
one or nore soluble 5 polyners, with the rel ease of _

A Gk PR RGFEEN P PER C&%ﬁ@%ﬁ%@e b Frodassedgpr example in:
swel I'ing and di ssolution or erosion of the matrix and

on the rate of dissolution, solubility and rate of

dief f usiAdderofant PeAgctA veiewm@f edil@nte ethbissinpgryidaaphdicemfatixes for

nodi fied release of active ingredient is also known
by the W%rwtr@ﬂsﬁrﬁ?ﬁsrﬁ{%%@ Srmiyaibe bl Poara Thshr Prod. Mt 5

systemJddag eHosi on/hydro colloid matrix principle
for modifying the release 10 of active ingredient from
pharmaceutical dosage forms is described for exanple

in: Alderman, D.A , "A.review of cellul ose ethers in
hydropﬂ‘?ﬁ% O Puidroriie S oiriamid atleses augams Based on
dosage pﬁflifsﬁﬁlflaﬁdé‘tcarri%rs”ﬂ@ﬁﬁ@al TRENewRATheutie Drug Carrier
(1984), 1-9. 15 Melia, C. D., "Hydrophilic matrix

sust ai restemeBda82l)s3¥t€ls based on pol ysacchari de

carriers", Critical Reviews in Therapeutic Drug
Carrier Systens 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.

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.

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,
hydroxyethylcellulose, with hydroxypropylcellulose (HPC) or
hydroxypropylmethylcellulose (HPMC) or mixtures of hydroxypropylcellulose and
hydroxypropylmethylcellulose preferably being employed.
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20 Vazques, MJ. et al., "Influence of technol ogica

vari abl es on rel ease of drugs from hydrophilic

matrices”, Drug Dev. |nd. PharSm 18 (1992), 1355-1375.

The desired rel ease kinetics can be controlled for
eXaepharivifarmdras potfyrably prgpant it e taplsk yorerulations @fithey jnvention

t he pol ynmer. and/or active ingredi ent rticle si o
t s FerioBRGH wdfRarn o aargharanat pbOanacGufed g based on
ofind 1t ks phae mgguti cal | y usual excipients such as,

for exanple, soluble or/and insoluble fillers. Matrix
fornmers suitable for the purposes of the present

SO0 PEGaBHR BTl 8 BT oo o e
mefivyiti6€ bhdet @s&rosiGOmaaixbgxieritin vl atdntlatse of between 1 and 50%
hiﬁroxyethylnethylcellulose,

etrsadippdhe sojdtpash ebthedttdele, hydr oxyet hyl cel | ul ose,

wi t h hydroxypropyl cel | ul ose (HPC) or

hydr oxypr opyl met hyl cel [ ul ose (HPMC) or m xtures of

hyBsidsy thegpyyrmeeald) fbofemadthe erosion (hydrocolloid) matrix and the active
hydr oxypropyl net hyl cel | ul ose preferably being X .
eApETEIEY: 1t18PosHbE wWeadditg thesialst faraiugiigheiughey tapleling fxcipients
| BarhitGr IARESKiIEE &aﬁ}ébﬁl‘(é.g.fﬁn@érs,tfhﬁeré, Wﬁh@ﬂ}id%ﬂ%gw%ds). The
erosion matri x systems rn a concentration Of between

1 Gabdetsin@5 U ditionallydre covheedtvatted comtisg. of the tablet. 5

The active ingredient (1) is preferably present in the
tablet fornulations of the invention based on erosion

M&fithle SHAERATE fbiN a pHoPEOBENRL hior0bol B@ENRB Rt afdfo? ample
based on the total nmass of the tablet. Besides the

poblmeary s) sichr fagr mipAlyvityé eplsehadn (hyddeopenyéielylose  and/or

trix and th Chyl 10 ingredient, .it is.possiDbl .
¢ SV RR BT o T SEPBIRET R hes RABRER R suitabre
eyldsitieds Sucll agyifbt axarmslet peyakylehedlypelr Sopol{®opylene glycol and
binders, fillers, lubricants/glidants/flow aids). The
t KRS THEY 28 BT 528 AN dirate’y AN A 1deScoat i ng.
Suitable materials for a photoprotective and/ or
col oured coating are for exanple 15 polynmers such as
pdluytiemgkarapleshafl suitaple oxstpridpyfoceplodhosge arndbaimg are aqueous

hydr oxypr opyl net.h Icelg$l se, m@;r .appropriate in
CORBPAES SRR FOreTiPDRis €S eLLenE FBHSI0 (e 6. Agusepay FMC) or
eXaipdiRyl PUryREY!RARYIO! WetlachlatPPO! YRPp&BHheNE&udlafR0l NE 30 D,
and " pignments such as, for exanpl'e, titanium di oXide
oRohmghegssajedt 1s 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
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

methacrylic acid (Eudragit L+S, R6hm/Degussa) or cellulose acetate phthalate.
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20 Further exanples of suitable materials for

produci ng a coating are aqueous dispersions such as,

for exanple, ethylcellul ose di%persion (e.g. Aquacoat,

FMC) or poly(ethyl acrylate, nethyl nethacryl ate)

diMptspdd entapEultr agiduciig t8RleDformREhimPefjhesiayentibh cosiprising the
al s ossi ble to. add Plasticizgrs.an mett&n% 9 ents

t oaC?lH METes 'fl?tn@) tnecras a lmeectrl,g}'re apinantly, crysta Iine form are the usual
PQInks Anbdher) theNSAH&L peloRIQRSasS UGBta8bleltMy, SUARAE after dry
25 talc or magnesium stearate and hydrophilic pore

f aramyafiony areliagranflotiomxenipision or wet granulation such as, for example,
hydr.ox opyl met hyl cel | ul ose, pol yvi nyl pyrrolidone or
nggﬁ?&gﬁ%ﬂ%%gﬁﬁh " substantially has the effect that

a delay in release of the active ingredient is

possible for the first one to a maxi mum of two hours
aff@revganihs gctivn iibgredignt Klir ishevelgrebbi jeaipdoxedi iratsingorphous  or
f i [ ar nces to hi eve:a

e RpRRMELT EnBu Ot AMTiE AHRTHRTEE Spa BEUEY oro? the e
arfoomilati@sl ¢fnde Snasied tased o teb@tony hagiaeystenidCwdrtagi the active
L+S, Rohm Degussa). or cellul ose acetate phthal ate. -9-
MERETSYEN S 16 RRISENtB Fhepiniefiedifpgn i atanen amaphAvate®hs of

the invention conprising the active ingredient (I) in
crystalline or predomnantly crystalline formare the

uslihel presentagvémowfuttiertréletes ki & pedepdbspiodudng theasblet formulation
dirfetcl:t.tabletti?qp6 tablettin% after rﬁ% gragﬁjationh,

e OGP AR OR AT O ROPIGR T FY SRS, PREyIBal fepprising the
asctif @ ingteBeR!(®) is producdl OpreReat?Iedviay BRUWi@LIF MRelt extrusion, and is
However, the active ingredient (1) is preferably

erfptrogeynd.nmaedr wilo dertlsr tabjeidia g reixpigrantsy kavor phthesskilled person

f - J t] r . extrudat for th abl et

¢ ShllpL BB, Py bR AR BieL sl R BT bFppresse.
sysefermbly 9 difat titiatiagt ioveableld whigt eghyefihal(yl bei@®vered with a
present in the finished fornmulation in anorphous form

T8 Hi%sent invention further relates to a process for
produci ng the tablet fornulation of the invention

based on erosion matri x systens, where an extrudate

canpr i Naliphahtculaetdosecd formsduehntis £Fanuls, pelbdsiariai tablets, and
preferably with the aid of nelt extrusjion, and is 15

t hen glaBies. sachets and tablets produced thegetromy eoxci pi ent s
known to the skilled person (matrix forners, binders,
fillers, lubricants/glidants/flow aids) and then

c diepides shel, so-qatled eisaigley upyt” dilsecitaldbl Bt taotige ingredient (1) are

tabl.ets .which may f.inally be cquered wth.a . . :
mulgpamé:/\lﬂate dosage forms whose modifed release of active ingredient takes

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.

The advantage of these multiparticulate systems by comparison with single units is
that the intra- and interindividual variability of gastrointestinal passage is 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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coating. 20 2. Miulti particul ate dosage forns such as
granules, pellets, mni tablets, and capsules,

sachets and tabl ets produced -t!Rer ef r om Besi des t he
so-called "single unit" also suitable for active

i rgingdistraion( b)) aafud omerhptypaemadhu|Tae egreindeg@eflasyrer small-format

whose dified release of active.ingredjent, takes .25

ol R8s [ 2 T R AT IeE BP FRoEGHES ST T2 Recharled into capsules
" ral Bl papdre€ db adchedas adtef 96 IIIITERATIIRE GPEdidRek (Pt tablets
i nvention those fornulations which, in contrast to

sivilgkl after contagttwith etater/gagongiise, roleass the primiary graples/pellets by
sqgl%lggﬁgi%heg such as granul ar particles, spherica
gra%ules f%% Pets) or mni tablets. The dianeter of

these particles is ordinarily between 0.5 and 3.0 nmm
preferably between 1.0 and 2.5 nm 30 The advantage of

t hEseeXeinientp and Progeaeesuipbicelvs Pmdueamatlipaticwpte ipharmaceutical
Si ' [ S e, 4Nt ra- i.nteri.ndi vidual :
A R B B b 18 ot B0 B RELELA B2 meniionea
snalsk@ion Iresulting in a smaller variability of the

pl asma profiles and often also reduced dependence on

food (food effect), i.e. dimnished differences after

1 -0 ' : I

ar e e (P feralof B i) capls [RERKBLE ARk, £ the group of
t atsllelose wi tethedd, aneiner paticdzc eelydgxgpropylcelaodee (HPC)  or

cked into.c ul 0 repar.ed as.sachet. A
P IR PR AR e o BN B b D AR eSS R S bipryiseliulose and
t aRdehSprofyikdihylaélligésecont act with water/gastric
juice, release the primary granul es/pellets by 5

rapi d disintegration. The excipients and processes

| for. [ [ 1i. i cul h i cal
SRl PO RLE AL, S RERGR of e

| nnyemitioa ibpbed @l Mhuldpestcuies dosige domiNinSe ebriceftrdtion1dr tei®een 10
din_this case is referabl% a

matrix former enploye

poPg it vos ﬂ%maﬂ@@r%ﬁwem 25w 9P ds dagechepsther fotal mass of the
pQg iekikigg hydroxypropyl cel | ul ose (HPC) or

hydr oxypr opyl net hyl cel | ul ose (HPMC) or a m xture of

hydr oxypr opyl cel | ul ose and
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.

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.

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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hydr oxypropyl met hyl cel l ul ose. 15 The pol ymer is

preferably present in the pharnaceutlcal dosage forns

of the invention based on nulﬂlpartlculate dosage

forms in a concentration of between 10 and 99% in

paTltd mutices/rdletsérimi 2&@810112195%001:1&% sdeerapptupriatt &r example with
of the ositio 20 The redi.ent .(1) is

e S SRy PhéERAErEEdsE TR (ISRaien {pbnaauscon
OfFMER@r b HeBREhONadPAS R nfdkh dihAeaf1htef HispdrSiod 9B A@8sit NE 30 D,
fornsmln g ?gncgnf?gtlon oem%gtmegﬁ 1F ag% Sogbbased 7
orRtme/Degesah). hss alsp paseiblsotepadd pla@hmzezs amfewetting agents to the

emo%f"%ﬁ_pé %HQ(% g %tdroqrélvso%g ess no& ﬁ_lck a&%ggg&é A gor example,

R talc"&thagﬁesﬂﬂn HEAr AP h@ﬂolliydléﬁ}h@d’l poft Fdithete ¥@IhORIBRE example,
oral controlled-rel ease dosage forns"

Prhav rRIBIAPY bRgthdesiBiess, & PTbEIYEER)idTesiapr wagar. 2 Thyp, coating
7 r tor

or o%%%?[naélyglg? }éet és}fe V\}“l?ha Q‘dEfagph ?éé&éte E’Zkﬁaﬁkl‘% 1r9 redient is possible

i ngr edifesttoné kg a hmaxanya oo heurs afi@r@eonistaidnl. y

crystalline form 30 In a preferred enbodi nent of the

present invention, the nultiparticul ate dosage forns

COfRfhkes %Jt&?al@%hfté‘tﬁe | 9O LPEH R Qldoahﬂg %@rsﬂgﬁé’rﬁzeg Qb Mchieve a

and are noreover produced pr éf erably

extesistgnaen tavegabiod. jwde] - suheaspafiot i @dawllqoezhrh@tls/pnlymers based on

R R B BRBLS ¢ B gl TR e

et hyl cel | ul ose di spersion (e.g. Aguacoat, FM) or a
pol y(ethyl acrylate, methyl nethacrylate? di spersion
( Bgr RGNt NEV B0 OD, furth@fhid%gusﬁhamap@uticg dbsage Jouns, kreferably

E%a?gﬁiesp%ﬁﬁgfs r%%l?tﬁy%%cp\éﬁh} | {38 n%g? trﬁc&lg ogaée forms described

e or sor
nabesd.i ck agents such as, for exanple, talc or
magnesi um st ear at e and hydrophilic pore formers such
as, for exanple, hydroxypropyl nethylcellul ose,

pOﬁﬁévﬂré’ééhpMﬁ/@ﬂhdrpfﬁ%epfelﬁé&@r fglagsscfelaf)fo'agcmg the multlgartlculate

substantially has the effect t at a ay Inrel eas

ofphaimeacautidal dosaggriednenf thesinyostginplvehere 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

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
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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for the first one to a maxi mum of two hours after

adm nistration. 10 Further materials suitable for

produci ng a coating are substadces to achieve a

resistance to gastric juice, such as, for exanple,
anngisiienpo @m@?\@dbﬁ%@e@ﬁed fesmhaemythé erified(e) i Eueimagibrane. The
.ll‘_:]-tgta%) ?Réégv?&{?gexgﬁ%gtﬁ lzei] e%%e ?(?‘tej:{r t{hﬁ lé?l%??sg?rgtt%écg}l ggl?srt]gnrt]i%h)g rbg 'co%t?olled via
pha¢ Eclaietd e@d F@i@ﬁﬁg@@f fhersemipepmedtté alimbrafe@ B B$position of the
sachets or tablets _conPrisin the nultiparticul ate
dooayand bemsmbss and Heeio! HisovdicetFhAdieatars, fornudaitongspects, use
f r, Jel : f duci t - o
miPEREand T RrRube B ARG, pficelled E B i atia in ihe
t Hellowingpubitutiondter e an ext rudate conpri sing the

active ingredient (I) in anorphous formis obtained
preferably by nelt extrusion. In a preferred

ergodi of t resent. tion, . : :
ot 1 part Ut e abdges  GoRYAE il delyery, popeiew of the paten
pr oducdiediur€t bumalyof QshtroNgl RélesseS3t(190Rt 25t r and

and, where appropriate, subsequent rounding. The

pellets obtained in this way can then be 25 covered

with a [ ang: Cc I @t O J| Qr_.a

sachet &%élta(g?r%t i lgh;f%g?’gsgé %@S?'énsél%g?t?%g? §8rilt{%belde oral - drug
dosage detivers” Whirtig middliefop@tént elneabrugfial PRa@edckVES (7), 695-708
ingredient (1) are 30 based on osnotic rel ease
systenﬁ?omﬂ these cases, cores, for exanple capsul es

or tablets, preferably tablets, are envel oped by a

sem per nmeabl e nmenbrane which has at | east one

ore i c&/ermagRWal eKrpkdayBelkl. e Grigbs aneFosnilnger nBpbéte in  the
to the conponents. of the core but permts water to

ent er tdsEclepBER ATt osHIAtGES FARTdlpd sodipg defiyrsy istams”, Journal

whi ch RERSLEANESREBaEhOMAEheRses. through the osmotic

pressure produce the active 12- ingredient in
di ssol ved or suspended formfromthe orifice(s) in the
menbrane., The _total _active ingredient rel ease and the

r &l ease’} a0’ ¢an Subdbant?-aft B0 1e bty BPIIdE4I%4: t he

t hi ckness and porosity of the sem perneabl e nenbrane,
the composition of the core and the nunber and size
ofBdtlneinglet dhambes JysteAdv@btapesy ofmotiupahp pimdasywedtamber systems

use 5 forms and infor i on on. producti o ocesses .

a?%usgépg.@]rs]ystgals} me&nt@r{?goritﬂe :fcﬁlgg 1ngre<%1ent (B. KHle actlsveemgredlent D
may be present in the osmotic systems both in crystalline, preferably micronized
form, and in amorphous form or in mixtures with crystalline and amorphous

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
principle and described for example in EP-B1-1 024 793, pages 3-4, the disclosure of
which 1s 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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foll ow ng publications: Santus, G, Baker, R W,

"Gsnotic drug delivery: a review of the patent

literature", Journal of ContrdPl-ed Rel ease 35 (1995),

1-21 10 Verma, R K, Mshra, B., Grg, S.,

" O eottinga fdryexeomia @ phetdproteativel audjor chddured cgdtingDrangbe applied to

Deyel t and, IL.ndust.,ri al .Pharmacy 26 (7), 695-70
(FHo0TE FeqPith, MARAIS sRyshlR et s RAtPotasde Sgeamle polymers
" FQeRul ation ageeeisyli Nt ligohdlevel apaRRtpRbylcellulose and/or
osnotically controlled oral drug delivery systens",

J duidreatyproptyIncshylediuless, Relhasa sappTepriar00R) conpbipgtionUSyith suitable

4, L 125, 4, 765, 989 2003016188 ERP 1 024 793.

27 BEER, HET &3 Pl BPRRYERF RRTar polaiebvlCad Elvcol and
PWiBhe@ eudhvie; b axdigsle StatiemBdioXipeishirgiiblidsy st ens) are
suitable for the active ingredient (l1). The active
ingredient (1) may be present in the osnotic systens

bobh i : . . ; q
S G R S S L e LS
anor phous 25 fractions. The shell of the osnotic

pharmaceuti cal rel ease systemconsists in both the
si'ngl e-2 Er¥¥bagiveyseredeni{d) i n t he two- chanber system
of a water-pernmeable material which is inperneable
for the conponents of the core. Such shell materials
are knagnoisnvSthngannci pl e and described for exanple in
EP-B1-1 024 793, pages 3-4, the disclosure of which
is incorporated herein by reference. Preferably

eqploy snshel |l -nateria accordi to.the invention
oo cort BaoL e PbRs Mone TN b iEe “acet at o
and polyethylene glycol. -13- A coating, for exanple
a photoErotective and/ or col oured coating, can be

appraredhe differprces fem 109%y sqlprmed whase epbipsaisuby sigeeor more
for i r I I X
pgaaﬁé@hﬁl RIS RRSH, gagctw fr§ AR ﬁ%ggf N B fier ﬁg@gpﬁﬁc, swellable

yvi ny hydr oxypr op I'ul ose an
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

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 1s obtainable commercially for example under the name
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
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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hydr oxypr opyl nmet hyl cel | ul ose, where appropriate in
conbination with suitable 5 plasticizers such as, for
exanpl e, pol yet hyl ene gl ycol -éf-pol ypropyl ene gl yco

and pignments such as, for exanple, titanium dioxide

orvinyl @netateicdpslymEhen thercereiin 10 he 30%nptefcatdiy n§lte 26¥ahimed on the

system pr rably comprises: 10 2 to 30% active
iﬁ&?gﬂﬁgﬁﬁﬂgiY"egﬁg?ﬁggﬁ@6xanthan, 10 to 30% of a
vi nyl pyrrolidone-vinyl acetate copol ynmer, 15 where

the difference from100%is forned where appropriate
byHsheptakic pwelteblepdimesvaiich argradditonely pessernd tvabrd appropriate in

t roup of. further ,hvdrophilic, swellable 0 r.s

o B orc e SR ol wRAT a Bt Ry Rettuose,
Usdahuneaebaiyaittis/icelli®se tsolfin Odrbdxenceidyl 8takdh) hEh&HLIS acids and
anounts to 100% and the % data are based i n each case

202ntherselt ot al mass of the core. The osmotic

si ngl e-chanber system conpri ses as one of the

essential ingredients of the core the hydrophilic
wedseioteuly bableeadpvivgsrehickainé béditiondllyprésenewhéBiappiopriate in the
het er opol ysacchari de which i s obtainable comercia %&

f GPTRENSF EXBRBlEr 2l HetGTSREb IS URRIGRF g ICEPiatip i dise at Piggrmacy,
i . i r i 4 X . 0, .
prorbebifp) LI 18e fale; B GTRHGs Rlenh bR iE brbnaigbeias or
t e “Hege” iang r'‘Bdingrgten Pharimactiten] S8siemmnt’i lis pogitde ireparticular to

of the core . js the.vinylpyrrolidone-vinyl acetate.
IR Tobls el SR P STemdte e or Dening Gapipgubstances
Pragisier s¥iubilitARywaes ish&fas, 36 FRRRIE LarlBbX{diste, &pLRSally sugars,
The commercially avail abl e Kollldon(r)_VA64 (produce
bypugasiohalsi asfamiso peids.dioalskgmplsethejosmofiosllyeactinvp ladditisies can be

6Q; opQl r. 1.t erally has. a wei aver age
o ERef OB MEbvest, SG0C et e 2Byt by Cfgraes e
mbasitionaen tof, alkdli abals ofSalRilthet enrdbaistals! su0RGas MR, sodium,

anmount. of the vinylpyrrolidone -14- vinyl acetate
cOPBSYHEr MASResRINdor@lqiym,1 gandy Musphatssef Bydipgsn 1hasphates  or

SRR S PR MU B
pites émtheninereepoappledp usapantasas 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 chloride is particularly
preferably used according to the invention. The osmotically active additives are

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
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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5 the core are, for exanple, hydroxypropylcellul ose,

hydr oxypr opyl net hyl cel | ul ose, . sodi um

car boxynet hyl cel | ul ose, sodiuﬁﬁcarboxynethyl st arch,

pol yacrylic acids and salts thereof. Gsnotically
acthevpresandiinventen wimiteh relates ad dimbmsatfcbryprpdman wkreoéc single-

appropri at 10 core ,are, for exa

aeieRE Pialemn ", e B e EpEiRIBeS R core are mixed
PhBEEBEY subj8died) vaSre hfProfXad i et bR @ryvatL 864, UQ‘ldesubsequently
exci pi ents ‘nentioned in pharnacopoeids or in"

arfébl'e%}naﬁgttbm cEianrpgused in dhib veuiie n:@@t%d With ihs sp@lé s‘{fmlels then
[ r ter- Iub nor.g
or oglrgﬁ’egn\ﬁﬂér% ap ropnlﬁ?en 8v\r,1\lﬁlonl %h prgtﬁctév %@? ﬁglé)gredv\j:ce%mg, and
hi \g]ihcﬁiﬁ prbvllded withoneet fiore Sifidesas, for exanpl e,
carbohydrates, especially sugars, 15 sugar al cohols or
am no acids. For exanple, the osnotically active
addi ti n e f I I C
Ao HERmEE el RE OO W LA DRRAR. P X sBitplpens are
of subjek@tito neweal @amﬂatainkdilﬂrigethe@fddlncm af the Btolic 8hgle-chamber
[ithiu sodi ym potassi um magnesi um. cal cium and
pHYSEHaLELUSHIHY BIRERSSoh TS PHEP %S ‘8? wegabijit 8lgbg ngredients of the
phasiehal-e SreSLﬁﬁ?%?ﬁt Better ﬁ%ﬁ‘ap&{ §Bthe Qgﬁzz RPHESntefink | %t?ocintestmal
or ascor bat es er eof . I's furthernore possi
t dlud.ewpaht sgsnty dha@stoafaatw reod emorel bospleEr rekgpk® o, the active
hexosg tsuch as glucose, fructose, gal actose or
5 di saccharides such as sucrose, naltose or
| actose or trisaccharides such as raffinose. The
wat er - sol ubl e am no acids include glycine, |eucine,
allantha eosBrotigettior @mber sBoeriuthec pirerdogeists SOfp%ﬂ‘Ot iaUQISarOIny active
r. S {he i nventi
o< FUR Py BE ST Rkt A ST upt Sstemetips e
| ns dnscaived mm detfallf fooex driple dn NG HaT e d3 Qre, tthe disolodhre " SShich is
of. the c re in gglents Pharnaceutlcally usua
e%B?%P%ﬁF hGFEBY Elerentfdi ti onal |y present where
appropriate in the core are, for exanple, buffer
subst ances such as sodi um bi carbonate, binders 30
s Uldte aagvingredxenp taypypreferably osmprises:
hydr oxypr opyl met hyl cel | ul ose and/ or
pol yvi nyl pyrrolidone, |ubricants such as magnesi um
steear atje, 4084 4diRg iRgeNES (Buch as  sodium lauryl
sul phat e and/ or flom1regulators such as col | oi da
silicon dioxide. -15- The present invention further
relates tooaggroc?ss for producing an osnotic _single-

one or more osmotically active polymers, preferably
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

conditions (spindle, speed of rotation)).

The osmosts layer preferably comprises:
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chanber system of the invention, where the conponents

of the core are m xed together, subjected where
appropriate to wet or dry granf@l-ation, and

subsequently tabletted, and the core produced in this

way i s 4foadedoWwi bi e wheldre WinehichBy t dv@ie Spslgmerse dpreferably
where appropriate with a,%hotop[otective and/ or

col our &t ¥axleneg xRl Righchispesityr GPPASA §ddmBaes dto strength
mor e orjofk GRSsolhtibrd 3Pt %Eé@bﬁg%%u?@d“hsi% Jlggitablci Brookfield
present invention, the tore conponents are- subjecte

to a wetiscpretnlaad iacnitshle spigdlchae apnnshie spead offrothfien, in particular

osnoti c singl e-cha stem because this

proces s“sg’tgé’gl ]1%4% r‘%%g Er?%?m@{%mqtﬁrfna@ N1 spindle at a speed of
| ngr edigntisn 0t et k! 8ling Ok CooniRtatid | ABAdINuRELt Edrresponding
penetration of the core by the entering

gast r oiaenégivnh@pindld, spetd ofitaton)). equent |y | eads to

faster and nore conplete rel ease of the active

ingredient. 15 In the osnotic two-chanber system the

care comshbs K antddRiokidMB) &vOR&iAed 1 ve ingredient
| ayer and one osnobsis |ayer. An osnotic two-chanber

systemof this type is described in detail for

le in. 34 17 oLC.2,, the. disclosure aof ich
SR, Dot Bl b el mg v B 55T Rormieia each case
| Nedepdh@mtlyl AYRE POBELbARNY of GRRE 288Fional theleBieiR%h the form of
active ingredient (1), 50 to 95% of one or nore

ogmernacgntically iispylecxstligterhe Yr dfte resbingeachRase based on the total

p . OXI di um viscosity (40 to 100
ng%§$%gé#§%§gﬁg%g&eggﬁggus sol ution, 25C, preferably

measured using a suitable Brookfield visconeter and a
suitabl e spjndl.e at a suitable speed of rotation, in
paleiasmoteally pefikg addht vaymisad Hethe BPISOK thepgnaficdwerrbamper system

anghy2pNahe 3amPiddhenatcade %{quﬂ 521%16-61’9:1&1‘%{' %gﬁ% @%%M above.

or using a conparabl e node cor respohdi ng
cvediuni ofsridspipnefbred mpbsdoofection.at i on)). The osnosi s
| ayer preferably conprises: -16- 40 to 90% of one or
nore osnotically active polyners, preferably

P qi}ﬁé%ﬁﬁh&@@ti&ﬂ?d@uﬂfexmp%tsv 12898 ke cdre 8P hel AR Qwo-chamber
nmPas; 1% strength ' _
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
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-
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
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aqueous sol ution, 25C, preferably neasured using a
suitabl e Brookfield viscometer and a suitable spindle

at a suitable speed of rotatidd- in particular 5 using

an RVF nodel Brookfield visconeter and a No. 2 spindle
attha SQ@ééﬂdpm‘videdO\tv'am ionp cofm@rer griices owsthagactve angedials| @de and

nodel r .correspondi n condi ti i ndl e, speed
B 5o C SRRt Shns e gttt | et i o
additive, 10 where the difference from 100%in the

i ndi vidual layers is fornmed in each case
i Heeperdamd ymbedimeat aﬁéhehpreseby iovention, hethethaddinpooergs of the

[ ar ceutlcm
e)rza%:t’lgge%{edlen%_ﬂagteg /anég t?le com gon ps ofd sgg%smolggéé'aar%ﬁac{hﬁgbj ected to
t airglgranita$isn Oh ﬂahftu[halbgllrﬁéhhabf E(ﬂref:‘ gta)Rition,1if tHdSroduction of the
osnotically active additives used in the core of the

osIFBOtie tWoushankattsEHeBy st em may be the same as in the
case of the single-chanber system descri bed above.
Sodiumchloride is preferred in this connection. 20
THrefelearerds aitenc addoydinis ual theXaventiont Bedaaed of nhd Ipﬁyﬁwcaemical
of the. os c two-cha system nmay be the sane

i PTRRREticSy &S“Sfacflﬁ% Ingr ré (anéwwogyéwﬁhae%r%yg@als “ush-pull

al%%’t@ms) Rrali&l BRGEt T SingledfAt 1a eII Jﬂd%sﬁl%&@ ¢4t AR skfarated, by way

bi hders such as hydroxypropyl ['ul ose,
hydrermlylplreopﬁ arbtahgﬂngIyufommelaaﬂdditsoE layer tablet. The advantages over

| pyrrolidone, |ubricants sych.as esi um
C R BB Sl oS R PIsERaRce 1 o uniform
S Lﬂvﬁhaﬂ ﬂﬁérﬂfd Eh&‘ﬂ’la@ﬁ ik ?Séélllﬁé & fedtbCtheagstedlleRitdddleed for an
i con dioxi de, a colouring pignent Such as iron

o%ﬁl@Spﬁa%h@lﬁﬁe@h@ two layers to differentiate active

i ngredient |ayer and osnosis |ayer. The present

invention further relates to a process for producing

t Htheqsemehi mvemion Rbthehseidiey tosysdiemane oswlprigng @ solié, modified-
i nvention, where tBe conponents of the activ

i REFRY Bhrmaggiicala dasage x amaﬁ%Fogfﬁ%JPaEh@dm"FWéon which can be

C%Hf?rna@fiea oRdi L c‘aﬁﬂs%éssthé QB i dlem qf)ed and

granul ated, and then'the two granul es ar'e conpressed
to a bllayer tablet in a bilayer tablet press. The

aglr&le rresoe% Clggenlt%nt Furt%er rglateg ttohtré Ssoea%?dhgm sto[]d oq?tlléd’-release
pharmaceutical dosage form according to the invention which can be administered
orally and compnses the active ingredient (I) for the prophylaxis, secondary
prophylaxis and/or treatment of disorders, in particular of 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.

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,
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-17- the shell is provided with one or nore orifices

on the active ingredient side and subsequently al so
covered where appropriate witH8a coating. In a

preferred enbodi nent of the present invention, both

t lragoepeceen (iscloflinghastableaoginee réavgiusdne mtd testgaosesfidlowing an
the conponents of the osnosis aner are. each . supj ect ed.

{ RSP SneATREPERATY, WHSRY (PRl AFTBYT niSaHENt aPiskfeperipheral

oraRHheddcRRBiveldischft, RIRABHEY efboRimt Hedeef 38R thomboses.
t wo- chanber system Preferéence is given according to

“the invention, because of the physicochem ca

10
pr@perties.of the.active ingredient (I t tic
PRGHEBE i ol PERREER D B S0 srbjorb V- DR PSR e a-14-0-
atdxiovemoRtHoB el §sHeny BYIET-0 2¥d 1i @SNST) thek BN LT -tHAbFhenccarboxamide (1)
sgparate_, by way of exanple and advant ageously _

f dphpllodiang asobd, | ragdified-sti¢ase pharmceiticahdesges fasmeaccording to the
oggg%ﬁﬁnsingle-chanber systens are in this case that

the rel'éase rate is nore uniform over a |onger
period, and that it is possible to reduce the

systemrel ated need for an 15 excess of active .

i NigiceRficesnt INvIREOP gkt refatkrelor 7 arethent fvetherripRindaxis.osecondary
nﬁ% d _§nc991n‘§"ébt§ﬂeﬁg of @A andBAL LR -8R Bolic disorders
pharmaceut i cal dosage formaccording to the invention
whhohglt cadrbmstratcm nf sit evlell modifibdrrdedde gonpnacescdl hdsage form

? (L:?:cclfc?\%g]rnlggg F}%[qlgggr{tlggll\%mc}ﬁgaéﬁ}f?adg{.‘gi%gg%di CIHQIY}? led gor}nprises the active
nqg%@&@gﬂfﬁlease phar maceuti cal dosage form accordi ng

to the invention which can be adm nistered orally and
conprises the active ingredient (1) for the

hyl axi. : hyl axi. d/
or Ty AP, B7RRRARRA P8R RE R Chy bR Roeemtay

2Znithtpndeehings her rdite oed esets UdHleaSind¥ 6@ bthealise, all quantitative
i nfarction, angina pectoris (including unstable

aniglabsjow pedRedd @) prTeerdtegs PEdtcEbses fol | owi ng an
angi opl asty or aortocoronary bypass, stroke,

transi ent ischaem c attacks, peripheral arterial

occl usi ve di seases, pulnonary enbolisnms or deep vein

t hronboses. 30 The present invention further rel ates

to the use of the solid, nodified-rel ease

pharmaceuti cal dosage formaccording to the invention

whi ch can be adm ni st ered
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orally and conprises the active ingredient (1) for
produci ng a nedi canent for the prophylaxis, secondary
prophyl axi s and/ or treatment -of -di sorders, in
particular of arterial and/or venous thronboenbolic
di Exgredienentgsebtiors nyocardi al i nfarction, -18- angina
pectoris (including unstable angina), reocclusions and
restenoses followi ng an angi opl asty or aortocoronary

bYP@ASS, in8icheK Stheb W RBSIE M vitRCRAREN vedldhBGsSdescribed below were
peri pheral arterial occlusive diseases, pul nonary

erolddsont toy thitebdPvisiaase methsboved. appatihe pr(padbiie). The speed of
Is?r\é%]%tgrb gqr%l\i_%gg %_i%g&%g@gr%gql%ggnsugg r%finute) in 900 ml of a buffer
O&Q}LﬂioHDchpFHM.&thiﬂhe\Ow brebar@d Of@# 01 R 6linfl- of ortho-phosphoric acid,
51§I}nethy ) - 2-t hi ophenecar boxam de %Lg for producing

a 01 g ®f G piddnerghwdeée BhdriTeddetiof cisodisn dydrgesn nphosphate

according t h pnvention. .10 .-The .present invention.

F B £ LOP pall RBbIRes I NS BIGE R MpFobrail is < 10
s eafractaity prdfe@pRy bating ROEA QuiphheatmBRl Sfmasddki &k preferably
and/ or venous, t hronboenboli c di sorders through

adeienied tfiom p sikeasgpewiiedin the daprnesd phaimeaggpocia.
pharmaceuti cal dosage form according to the invention

whi ch can be adm nistered orally and conprises the

adt.i ve TdbMgrfecin@nRitiops baselonldi@sion WeattixGRstemsexpl ai ned

in nore detail below by preferred exenplary

enbodi nments but is not restricted thereto. Unless

i ndj cat i j [ .
R o L T LR
section Unless indicated otherwise, the in vitro

rel ease I nvest i aHi s described bel ow were carried
o§¥$¥¥5¥ﬁgxg%éﬂ§@+e§£e met hod with apparatus 2 '
(paddl e). The speed of 5 rotation of the stirrer is
75 rpm (revolutions per mnute) in 900 m of a buffer
s diabtet epmpdsitpin @.r’&/tagkﬂtch was prepared from1.25 m of
ort ho- phosphoric acid, 4.75 g of citric acid
nonohydrate and 27.46 g of disodi um hydrogen phosphate
detwyide tiggedient 10, hi@bnivaet er. Al so addesliohgy t he sol ution

where appropriate is _< 1%
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

Sodium lauryl sulphate 0.5 mg
Magnesium stearate 0.6 mg
Hydroxypropylmethylcellulose, 15 cp 1.8 mg
Polyethylene glycol 3350 0.6 mg

Titanium dioxide 0.6 mg

128.0 mg
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surfactant, preferably sodiumlauryl sul phate. Tabl et

formul ations are preferably 10 released from a sinker

as specified in the Japanese- BHar macopoei a. 1. Tabl et
fornul ati ons based on erosion matrix systens 1.1
ErRrsiwmiomat ri x tabl ets conprising crystalline active
ingredient (1) 15 Exenplary fornmulation 1.1.1 Tabl et
conmposition in ng/tablet 20 Active ingredient (1),

mgr I

L oy IRt MG ohE ol Fesh o, QB ar
t yssoPdin wardr. sE@)mﬁzor@Zngictlwmgmdqu Oy smspetndbd)set;hls solution.

o)ﬁguen,él?s%'_%sd rlglsl?sr%%%rg% 1gr g}r‘rg %g%slgglspl%g}]/elda% yclvramﬂatl?on 11qu1d onto
Hyteliceoey 01y TEEIIJHM&&CGHP@LIQS@M PCCM kn@ MBBtose monohydrate in a
Pol yet hyl ene gl ycol 3350 0.6 ng Titani um di oxi de 6

mflBdza Becbcrrﬁgulalgtm IPJB’UM| sgwmg\(%&rmm ms]@ledl]hQ; of ﬂmesultmg

Lrgggﬁdecgsso e nlyl/\?;d o %ﬂ%a%?e%lugrm él%a agxgcf }?mg The mixture

| nggdsdioe B@mfnle)smﬁ OBﬂdﬁnI@&nﬂ&ﬁs iy it smsiessdl k@ bletPwith@ diameter
suspensi on prepared in this way is sprayed as

graAn(iMaR i B Ri BESENeMLD qw%weﬁ:rogfsfr@zm PReoc &P NI dds, tablets are
HP 0
fl glb% gaglygggtewrvgnﬂ?tg?@%ln&g y| ntl%qggﬁg Fﬂéd\%d% a? G1E R solution
mes hydmodywr)apyifnetmecerllamgé {isng) and pmlyl:thylens glyobl. owed by
addi ti on of magnesium stearate and m xi ng. The m xture
ready for conpression obtained in this way is
CURIBESEhhRdRRlets with a dianmeter 10 of 7 nmand a
resi stance to crushing of from50 to 100 N. The
tablets are

Tablet composition in mg/tablet

Active ingredient (I), micronized 25.0 mg
Microcrystalline cellulose 10.0 mg
Lactose monohydrate 26.9 mg

Hydroxypropylcellulose, type HPC-L (Nisso) 12.0 mg
Hydroxypropylcellulose, type HPC-M (Nisso) 50.0 mg

Sodium lauryl sulphate 0.5 mg
Magnesium stearate 0.6 mg
Hydroxypropylmethylcellulose, 15 cp 1.8 mg
Polyethylene glycol 3350 0.6 mg
Titanium dioxide 0.6 mg

128.0 mg

Production takes place in analogy to exemplary formulation 1.1.1
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15

subsequently coated wth titani umdi oxide which is
suspended i n an aqueous sol ution of

hydr oxypr opyl nmet hyl cel | ul ose-215 cp) and pol yet hyl ene
glycol. Exenplary formulation 1.1.2 15 Tabl et

c dnpaiss telane fromnayxbinabine forduddtives i Adr @di lehf: (1),

m cronized 25.0 ngy Mcrocrystalline cellulose 10.0 ny
20 Lactose nonohydrate 26.9 ng Hydroxypropyl cel | ul ose,

tlype HPGC-M (Ni sso) 50.0 ng| Sodiuml auryl gul phate

tmﬁl Il:’)lg'h (Nl SSO) 121(20”9 H}ngoxy pr Q]@b| call U;]zgse, 0 5960
" 97

nRelesgiedi um Bl darjat e3®. 6 |ng 26 94 96
HyeroxypropytnptiyteeH-ose—1i5—+<cp—1-—8 -y
Rol yet hyl ene gt; ol 33%6 0.6 Titanﬁ%n1ciox§%e d.6 98

ng 128.0 ng 30 Production takes ptace Tn anatogy to
exenplary fornmulation 1.1.1 -21- In vitro release from
eXdetpbdrySP paddi¢,atsi rpns 900 inlbfahdsphate. BiffeTioffpH[618 A]0.3200dium
240 480 720 Z}go Release [%4 1.1.1 38 74 94 96 97

1.quryl spuphste, f5Sigketog et hod: USP paddl e, 75 rpm 900

m of phosphate buffer of pH 6.8 + 0.5% sodium 5

| auryl sul phate, JP sinker 1.2 Erosion matrix tabl et

cdrdor i dinegionmpatpixdablet coinpeisinggmeatipbots a¢tjve igeedixing ()
formulation 1.2 10 Tabl et conposition in ng/tablet

Exemplary formulation 1.2

Tablet composition in mg/tablet

Melt extrudate:

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) - 95.0 mg ---
Microcrystalline cellulose 50.0 mg --- -
Colloidal silicon dioxide 2.5 mg 2.5mg 2.5mg

(Aerosil 200, Degussa)
Magnesium stearate 2.5mg 2.5mg 2.5mg

550.0mg 500.0 mg 400.0 mg
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Melt extrudate: 15 Active ingredient (1), mcronized

30.0 ng Hydroxypropylcellul ose, type HPC-M ( Ni sso)

210.0 ng Xylitol 60.0 ng 30020-ny Tablets: AB C

Melt extrudate, ground 300.0 ng 300.0 ng 300.0 ng

Mefrdgalon( Pear | i t ol , Roquette) 195.0 ng 100.0 ny ---

Hydr oxypr opyl cel | ul ose (type HPC-L, Nisso) --- ---

95.0 ng Hydroxypropyl nethyl cellul ose (15 cp) --- 95.0

nQ\/IlcronlMd:ﬁé?lQE)ﬁ%JT@JhEhtn@) %‘?h*o‘ilyﬁx%‘ﬁ églllgo@and' Xylitol" are mixed and
| oi dal silicon dioxide"2. 5.5 r%i:]

(Aepmsdd 200 {wiDegLess ajtrivieg lﬁbsstum MlearwﬁHy withnaQdi2. <ﬁameter of

ma?cl%ggiﬁ%dmg)gtg{evgn%ﬁ%%g(a%é%gteg%%'ra?urggof %&"C Erggalégrted at the die
hygiiey PROPshERk leitr0@Re aRshdi¥ldut Blto RIRedm X689 BMGn size and then
processed in a twin screw extruder (Leistritz Mcro 18
PHrowiid In 2 lgpectaiiimet er of 5 2 nm The mixture is
extruded at a tenperature of 195C (nmeasured at the die
outlet). The resulting extrudate strand is cut into

Pi &€ Ssielvitgd(026 IMi) nth&'ﬂﬁh@nﬁciphﬁﬂs (s&¢ ThiE abBvedard AR in with
mll. After sieving éo 63 ,. the further excipients

( B2 ereHdecdngas) aaqi hlmm@alr? AS WeERTesi@ fohéablgtnoyith the oblong
e t I npressed to tablets
w@ﬁ%ﬁ?%ﬁ‘?ﬂ%ﬁ“ orglya #Xe7 A+B) or 14x7mn (Q.

In vitro rel ease from formul atlons 1.2 Ato C Tine

[mn] 240 480 720 1440 Rel ease [% A 30 63 83 95
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

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
mcomplete 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
achieve this by converting the active ingredient (I) into the amorphous state by melt

extrusion processes.
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B 27 56 77 99 C 23 45 64 98 15 Method: USP paddl e,
75 rpm 900 m of phosphate buffer of pH 6.8, JP

si nker A conventional fast-reféase tablet containing
the same active ingredient ambunt of 30 ng of active
i ’gr ediMnttiparlicyaete prapasationn m croni zed crystalline
form achieves only 20 inconplete release of active

i ngredi ent under the same conditions: in this case a
plat eaviwi thbieR | nipRile d3%alIfleCR B0 Moradich@)
ingredient is reached artér 4 to 6 hours. By
conparison therewith, the virtually conplete rel ease
of %%}Hve &le %i%qt fromthe extrudate formulations
A- —@igﬁé—suLgagfaﬂt-free rel ease medi um shows a very
mar ked increase in the solubility of the active
ingredient (1). It was possible to 25 achieve this by
c&?@bl@ﬁ?‘?rﬁ@%ﬂtﬁ@1&6’@3/V’émit#§¢tedi ent (1) into the

anor phous state by nelt extrusion processes. - 23 -
2. Multiparticulate preparations 2.1 Mni tablets
compive sgrediartyBi midromieedact i ve i ngredd.eding(l) 5

npl ary for ation 2.1 Tablet conposition in
ngxﬁr%ypf%f%ﬁgf&éﬁ {ilacs! hgtladiearitles)r )27 hing oni zed 0. 50
My Y9N setrbplose LK) Ucel Her cul es)
5. 91 nﬁﬁ%%gg?oxﬁprg Ice?ldlogég(tyggo{%%%L, Ni sso)
0.SodiunglauSddilphate aur yl  sul phat e 0. 010.6hmgvagnesi um
stearat.e 0.04 ng 6.50 ng 15 Productjign: Kl ucel HXF
h&%ﬁ@ﬁ?ﬂ?ﬁﬁﬁ?%%llulose i's granulateéigggﬁ an aqueous
suspension of active ingredient (1)¢8mghgHPC L type
hydr oxypr opyl cel | ul ose and sodi um | auryl

Production:

Klucel HXF hydroxypropylcellulose is granulated with an aqueous suspension of
active ingredient (I) and HPC-L type hydroxypropylcellulose and sodium lauryl
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 (I) is detailed below:

In vitro release from formulation 2.1:

Time [min] 240 480 720 1200

Release [%] 14 31 52 &9

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

lauryl sulphate
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20 sul phate. Drying and sieving of the resulting
granul es are foll owed by addition of rmagnesi um
stearate and m xi ng. The m xtdfe ready for conpr essi on
obtained in this way is conpressed to 2 nun nmin

t @bl et sPaletsccomprising Amorph@ssetive argradiean@unt of the
mni tablets (50) equivalent to 25 ng of active
ingredient (lI) is detailed below. 25 In vitro rel ease
f romnisrybdidigbn2 A1 Time [min] 240 480 720 1200
RelTease [%4 14 31T 5Z 89 Method: USP paddle, 75 rpm
900 m of phosphate buffer of pH 6.8 + 0.5% sodi um

24- 2.2 Pel i Si ng anor phous
et P ad et s MerediS (P FOMRAINH Be2 2 1 8
Conposition in ng of active ingredient (1) per 30 ng
single dose Melt extrudate Active.ingredient (1),
miMel§ektrada®0. 0 ng 10 Hydroxypropyl cel | ul ose, type
Kl ucel HXF (Hercules) 510.0 ng Xylitol 60.0 ng 600.0
nmg Shell coating 15 Hydroxypropyl nmet hyl cel | ul ose, 3
cadtbeGngradied@nesironrzed earate 6.9 mg  Pol g6 ethy!

acryl ate, nethyl nethacrylateg 30% di spersi on 126.0 ny
M@@MON@@@O@?, R uRelgX & dflezpleph | ysorlB&ag 20 0. 3

¥1 ** * equivalent to 37.8 ny of669Q£!ng dry

er ** coatlng dry matter

600.0 mg
Shell coating
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, Rohm/Degussa)

Polysorbate 20 : 0.3 mg
60.0 mg **

* equivalent to 37.8 mg of coating dry matter

*k coating dry matter

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)
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



25 Production: Mcronized active ingredient (1),

hydr oxypropyl cel | ul ose and xylitol are mxed. 1.5 kg
of this mixture are processed2Pn a twin screw extruder
(Leistritz Mcro 18 PH) 30 with a die dianeter of 2
nmand Free'ing, dteupadleisscassbempaded fat exantdenrao atass bottes, 20EHELs or hard
(nmeasured at the die outlet). The resulting extrudate
st& lé“ﬁagsug‘if‘t into pieces 1.5 mm in size. After
sieving to renove the fines, the pellets are coated in
a fluidized bed. For this purpose, an aqueous coating
di Eyempddry dormmmlafiontd. g of the conponents descri bed
above and 20% solids content is sprayed onto the
particles. After drying - 25 and sieving, the pellets
CalorgosRadke thd O acEx@fRtRidnd {19 pall FemeRRctd @se Sachets
or hard gelatin capsules. Exenplary fornmulation 2.2.2
5 Conposition in ng of active ingredient (1) per 30 ng
Si Melt extrudate 10 Active ingredient (1),
m'l\??%gfggggtgo. 0 nmg Hydroxypropyl cellul ose, type
Klucel HXF (Hercules) 570.0 ng 600.0 ng Shell
coatjng 15 Hydroxypropyl methyl eel lulo se, 3 cp 15.0
o ctive drezedienh (Ds Basraries. 9 ng  Pol y( et hyl 348 at e,

. e 6 )
TR LR SR RUBLADAZ, 9B
0.3 nmg 60.0 ng ** * equivalent to 37.860Q0afg coati ng
dry matter

Shell coating

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)

Polysorbate 20 0.3mg
60.0 mg **

* equivalent to 37.8 mg of coating dry matter

ok coating dry matter

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 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:
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** coating dry matter
2.2.1 Although a simlar
producing multiparticul ate sl-of

|s descrlbed in EP 1 113 787,

active |ngred|ent ()

25 Producti on:
procedur e/ process for
rel ease

pr epar at

anal ogous to

i ons

the difference is that
eﬁnﬁrmnnamnamwQ212mﬁ2db$cr|bed herein the

is converted into the anorphous

form because of suitable process paraneters. An
inghﬁqﬁgnqn the sol pbiT44py off aciykye ITngredyent [1 N 1440
particular is achieved thereby: -26- In vitro release
firiRetedser Pl at i 324 2, 2. 134nd 2. 2. 269Ti ne |[ mi f]1 240|48095
7120—1440—Relepse | P4—3-2134-69-91 95 3 22 3057
80 94 Met hod: paddﬁ@, 75 rpn?7900 m 8¥)pho<pha@é
buffer of pH 6.8 5 Sage forns conprising the active
ingredient (1) in crystalline formachieve a release

ofMethbg: @EB paddB8%Supshe POQ e oS plmspaatufferaipH &8e al so
the discussion of the release results for exenplary
formulation 1.2) 10 3. Gsnotic systens 3.1

Si m&dage GHRRDEEMENSHEThE QPR HRAi&H: YEf 8l LhRBIARL fo\h% achieve a

i ngredi ent (I Exenpl ary formul ation 3.1°15 Tabl et

cdﬁ#ﬁ?@@ fi andy a%'pu’téﬂf/abﬂl@ ﬂ(ed@mmdltmm(@ntalsa tB@ discussion of the

Core 2 tiv dlent (1), mcronized
Tee %ase Eds ¢ R E SmbtoB Hsc. Rnodi &) 100.0 g
CoponV|done (Kol I'idon VA 64, BASF) 55.0 ng Sodi um

chlorlde 55.0
Osmotic systems

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

Exemplary formulation 3.1

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

Core

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 17.5 mg
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

300.0 mg
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Sodi um bi carbonate 17.5 ng 25 Sodi um car boxynet hyl
starch 23.0 ng Hydroxypropyl nethylcellul ose (5 cp)
10.0 ng Sodium | auryl squha@é‘O.S ng Col |l oi da
silicon dioxide (Aerosil 200, Degussa) 1.5 ny
Vel <psmotst mambitase)l. 5 ng 30 300.0 ng -27- Shel
(osnotic nenbrane) Cellul ose acetate 19.95 ny

Pol yet hyl ene glycol 400 1.05 ma 5 21.00 ngy

Praudiugdsk @estatXant han gum  copol yvi donggs gadi um
chl ori de, sodi um bi carbonate and sodi um 70

c SohvslyphenclglYoe iUl ose are ni xed andLohare subj ected to

wet granulation with an aqueous suzpﬁQS|on of active
ingredient (1) and hydroxypropyl net &1 ul ose.

Drying and sieving are foll owed by adn1xture of

Aerosil and magnesium stearate, and the m xture ready

f §ro@usHpressi on obtained in this way is conpressed to
tablets wth a dianeter of 8 mm The tablet cores are
coated with acetone solution of 15 cellul ose acetate

akhngdany gmrhylcep‘(ﬂygkiyml sodiudn dvhiletlle, Sudisen lbﬁntﬂdﬁatet wed sodium

orlflces mmin.diameter are nade in ea
t &8 eﬁwaetﬁabe%ulﬂ%aredmeﬂ andnthgn isppyerigd égs%etfgrawlatlon with an

;’gﬁg&g;gr%ﬁo Q{Smﬂl gk '72%96% 1ﬁ%-gﬂf‘érﬁt Ig‘ ld %ég gdﬁoé?%%#gellulose.

anwdmle‘@mg pmﬁihﬂt@ bbtﬂ‘dﬁﬂktum‘ ObHeﬁLSB and Im@fesium stearate,
di | auryl hat 2 Two- ch
= 980 R s Feac o PP uRarstom SO REER ot gL g rsgd to tablets

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 1n 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

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)

Exemplary formulation 3.2

Tablet composition in mg/tablet (declared content = 30 mg/tablet)
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25 Exenplary fornulation 3.2 Tablet conposition in
ng/ t abl et (declared content = 30 ng/tablet) -28- Core
Active ingredient layer 5 Acti?de ingredient (1),

m croni zed 33.0 ng Hydroxypropyl net hyl cel |l ul ose (5
cifor®. 2 ng Pol yet hyl ene oxi de* 122.2 ng Col | oi dal
silicon dioxide (Aerosil 200, Degussa) 1.3 ng
Magnesi um stearate 0.8 ng 10 165.5 ng Osnosis | ayer
HyslétiveliRgR@ydntdyey | cel lul ose (5 cp) 4.1 ng 15 Sodi um
chloride 23.9 ng Polyethylene oxide** 52.9 ng Red
iron oxide 0.8 ng Magnesium stearate 0.2 ng 81.9 ngy
20, Shel.| S i ¢c.menmbrane) Cellul os cetate 29.07 ny
pr e RENID, BiTBIBEE T ks Ty 2o S06E -
ViEBghsk fpyoimeiy ReNneves (5 qgueous sol ugbess (25C, RVT
nmodel Brookfield visconeter, No. 1 sgin e, speed of
r dtodystiydenesxid¢eqdng :  40- 100 nPas (e. gl22.P@rerOXTM

Ve BB £ aBRRID A BB I 801, DOW 1 30, Vi scosi ty

streng aqueous so nodel
Brdagdiesi@htistearate 0.8 mg
' 165.5 mg

Osmosis layer

Hydroxypropylmethylcellulose (5 cp) 4.1 mg
Sodium chloride 23.9 mg
Polyethylene oxide** 529 mg
Red iron oxide 0.8 mg
‘Magnesium stearate 0.2 mg

81.9 mg

Shell (osmotic membrane)

Cellulose acetate 29.07 mg
Polyethylene glycol 400 1.53 mg
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)

*k Viscosity of 1% strength aqueous solution (25°C, RVF model Brookfield
viscometer, No. 2 spindle, speed of rotation: 2 rpm): 5000-8000 mPas (e.g.

POLYOX™ Water-Soluble Resin NF WSR Coagulant; Dow)

Production:
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vi sconmeter, No. 2 spindle, speed of rotation: 2 rpn):

5000- 8000 rrPas (e.g. POLYOXTM Wat er - Sol ubl e Resin NF-
WBR Coagul ant; Dow) ProductioR?--29- The conponents of
the active ingred| ent |layer are mxed and subjected to

'dry granul ation (roller granulation). The conponents

t he osrmsls % er are.likewise mxed. a d sub ect

e
}lfr FogPAisisal BFIHIe SRS PR HR) MiXPhe bJeCtedd to dry
gr%ﬁﬁﬂlﬁﬁm r@lléﬁ’%ﬁ?ﬁtﬁﬁﬁ efhd Borp&ichRYSH thb %Q}n%gls RER? 2ird Bkewise

il ayer dianmeter 8.7 mm). The tablets ™ are
conixed avmtsnbjanteédetcbmgrmmntomo(molwr graiulaliomseﬂm:emalgeanules are

HRPRELP Y ERSRE R0k 4 Rl Lt (D Pl 2 Thg bles

Ofare egtéd wahla@tacttohd GolatibRBcdhildsk acdtbte! aﬂd\ﬁol}feﬁlylene lycol and
rel ease fromexenplary formulation 3.2 Tinme [mn] f

4gicd24ni@dre (R meade dfaygeteriis shengmadmon ke pritye iSPdient side of
pae%g% le%§8n%1%1rm@8glm of phosphate buffer of pH 6.8
aur

oSO sul phate, JP sinker WO
2006/ 072367 - 30- PCT/ EP2005/ 013337 Cdains 1. Solid,
nmodi fi ed reI ease phar ma(f:eut |1 cal dosage form whi ch can

5- chI or o- N-({(SS) 2- oxo 3-[4- (3 0Xx0-4- 5
mor phol i nyl ) phenyl ] -1, 3- oxazolidin-5-ylYmethyl)-2-thio
QrEnedaiibpxam de (1), @daractieri z8@ in|thav280% pf t1k60
getve—ingredient—{H—are—+eleased ina period of
fRelezed%l24 hours i n the USP rel¥ase frethdd with 99
apparatus 2 (paddie). 10 2. Pharmaceutical—dosage
formaccording to Caim1l, characterized in that 80%
ofM¢thed:d¢3k paddle)di0e apren200(m) ofplespleie s of pHa6.peri.0% sodium
of fr]omg to % ‘&gours in the USP rel ease nmethod wth

( & 3. Pharnaceutical dosage form
accordl ng to daim 1 or 2, characterized in that
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15 the active ingredient (1) is present in crystalline
form 4. Pharmaceutical dosage formaccording to Caim

3, WEbMHOI&i2367 t he active ingP€dient (1) in MCI/BR2GASH13337
form 20 5. Pharmaceutical dosage formaccording to
Cl@amms4, conprising the active ingredient (1) in

hydr ophyl i zed form 6. Pharnmaceutical dosage form
according to Qaim1l1 or 2, characterized in that the

act.i ve 441l edlo@ed(rleades @a‘ﬁ%@%tikﬂ aRiRNOftSm f Qiilth 2%an  be

7. Pharmaceutical dosage form according to C aim®6,

char actadniizietgredn otabiat artch eomprisesv e chliogy-deli{ 61%)- 26 630- Brdi-(3-0x0-4-

been anor phize ext r.usi Qn... 8. . Pharmaceuti cal .

dosage PP EEDRRE! P ardlifh S Y bRl EaP PG iich boxamide
that the, cBirasreliydi®in @EPRONESK 1he dchife WRIrEdigt (ML leORIdaSed in a
hydr oxypr opyl cel | ul ose (HPC) or ol yvinyl pyrrol i done

(PVP) , neRed pidpun t2 tn2dhopes| iprthe USSP rdleasermpathask withdapperatus 2
is at I(ng,dt1 )50% and the active ingredient (1) is
present¥in Yhe melt extrudate in a concentration of
froml to 20% -31- 9. Pharnaceutical dosage form

according to either of Clainms 7 or 8, characterized in

t Hat atPheERageutvd dpsage felme acqoeding Jo Slaimapchargeprzasiadhat 80%
Is add ' ; [ £ o .
ot act | ey it iR RBRARA A kelncd MH fordd SHARR 19,20 hours in
t he acttheBSPngeadinesthod With appatfius Pligaddig.eut i cal dosage
formaccording to daim9, characterized in that the
pharmaceutically suitable additive is a sugar al cohol.

1B, PhaBeeuhiGR dosRs 388n halias (O iR b2 SlrhPeler®Ed in that

Claims 1 or 2, based on an 10 efFosion matrix system
12. Phdhnecteatngredienidbagprebentm enystoliefigmnt.o C ai m 11,
characterized in that the active ingredient (I) is
present in anorphous form 15 13. Pharnmaceuti cal

dasage Phefmiacactel dobdpet for@l 4deordifd t&IGhiRS 31 toMbrididg the active

ingredient (I) in micronized form.

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.

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
polyme_:r 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%.
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conpri si ng hydroxypropyl cel | ul ose or

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

hydr oxypropyl cel | ul ose and -31- '

hydr oxypr opyl nmet hyl cel | ul ose as hydrophilic matrix

f dt. mer .Phiatmdctuti@hadomge ufdrmalacdodmge té oritheacedr@aimg t or 8,

any of aims 11. to 13 characterized.in that the .

20T ve TAGRETPERE Y tees{ R RAT RO AL RS st GRS added
bet weennla aiter@¥onlSf fOHP2ERS40B asPpRSMSGIR%hnd/or to depress the
phar maceuti cal dosage form according to any of 25

d ai ns mditingpdint oitherefoteengredignt (). t hat an extrudat e
conprising the active ingredient (1) is produced by

melt extrusion and is ground, mxed with further

t alpl et tRhagm &0t ¢l AosHze A0 A0S IHE TP ICIGHEY, LihrdcdHARE Sn that the
by direct tabletting. 16. Miultiparticul ate

phar nadbamacsnticady sadatiopdditivecis egreny alewhel t her of

Claims 1. 30 or 2. 17. Multiparticul ate pharmaceutica
dosage formaccording to Claim 16, characterized in

tHdt t IRhaatddevtecal dgdagd if@t adcbydinStopitasedtt Claliinanor PIas&d on an
form -32- 18. Multiparticul ate pharmaceutical dosage

f or m aCEW W RYXSYEFher of Cains 16 or 17,

conpri sing hydroxypropyl cel |l ul ose as hydrophilic

matrix former. 19. Multiparticul ate pharmaceutica

ddgage Phermacacttal dbsage tfanChaiondifi@ to Climhidr, altdrecterzzed innhat the

t hat hydr.oxypr |cellulose is present as hydrophilic
mat i x 2PE g1t 0 tsaheseht MBI BRRE i veen 10 and
99% 20. Multiparticul ate pharmaceutical dosage form

according to any of Clainms 16 to 19, characterized in
t Hat t Hhameaceviecal ndpsegii dprm (acroidingrteseithter j of &laimg 11 or 12,

concentrati. 0 ween .1 d 30% .21.

vl ¢ s EpEGRe b BRAYRER UL MG 3 hidrorrme eetiigetylose or
t o any miktu@sabfithylfoxyp@pRellalbsy and efyidzedpiopylrhahyltdlilose as
diawet%r of the particles is between 0.5 and 3.0 mm

15 22. hyHroPhySmRAtey fFT phar maceut i cal dosage form
according to Caim 21,

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
Claims 11 to 14, characterized in that an extrudate comprising the active
ingredient (I) 1s produced by melt extrusion and is 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

or 2.
17.  Multiparticulate pharmaceutical dosage form according to Claim 16,

characterized in that the active ingredient (I) is present in amorph'ous form.
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characterized in that the dianmeter of the particles is
between 1.0 and 2.5 mm 23. Pharnaceutical dosage

form conprising mul tiparticurd2e pharmaceutical 20

dosage forns according to any of Clains 16 to 22. 24.

Phis: maddultipediculdospigeni@utiva dosagd iforgn aaofdiag to Ather of Claims 16
the formaf a capsule, of a s cret or of a. tablet, 25

25. Pr o¥dse ?’W@r%?yﬂﬁfﬁtl 0%t hydipritac matrix former.
pharmaceuti cal dosage formas defined in any of

Clainms 16 to 22, characterized in that an extrudate

st¥®and Melipprticslatey phaenarctiicsdd deggegedfeemt actyrding to Claim 18,
produced by, melt. extrusion and. i ut. 26. Progcess . .. )
accor din é“a%étgn@ &a%nrﬁﬁﬁ%l}ydéwzn%y&eﬁ%@ae R WQIP a ﬁ%‘frol)hlhc matrix
arti cl esrmdtinhReskeafrb®dn of3Rtwesnt ioNGdidde, ext r udat e

strand are rounded. 27. Process according to either of
Clainms 25 or 26, characterized in that the resulting

ardy cl : e - 33-..28., Phar eutical dosa .
fo2trdr'n ag\?:hél)r @?%‘39?% @?ayﬁg%uggﬁ(ﬂog?%%a or” ,%ml§at ea&y%ﬁ Glpims 16
osnoti aor £9,eak@acyisiedMn 2Bat BleAREEREE Uhdredientd 9HaAGE pkEM in a
according to Claim 28, characterized in that the 5

act i ve PReFEalehet Ratyesnsl #ided®ht i n anor phous form

30. Pharmaceutical dosage form according to either of
Clains 28 or 29, <consisting of an osnotic

si2igl e-Mhlaparticulsiesprammea@nticdl siosageaforrnragcordmgptoianiy g CllGims 16

2 to 3Q%,act.ive ingredient, (I 20 to 50% xant han,
10 to 30Aor SRR 59 eRIthbhaensi i G giilea 1 between 0.5 and
copol ymeg mml> and a shell consisting of a

wat er - per meabl e material which is inperneable for the
conmponents of the core and has at | east one orifice.

3 Phar, ti.cal dosage fo according to aim 30, .
e SHBRPRARUAR, PERRRR AL UBHRT RERP shertn ® “Craim 21,
osnot i chhraytefigdd ivehadd dikmetet 6f thb padiele is between 1.0 and 2.5 mm.

23.  Pharmaceutical dosage form comprising multiparticulate pharmaceutical

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.  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

cutting the extrudate strand are rounded.

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

resulting articles are coated.
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20 32. Pharmaceutical dosage form according to either

of Cains 30 or 31, characterized in that the shel
consists of cellul ose acetate3dr of a mixture of

cellul ose acetate and pol yet hyl ene glycol. 25 33.
Pdﬁcesé%monmpnddﬂdbnge@mnoannnﬁngBﬂ@@&eeﬁ@hhﬁeros&éﬁsmjonan
as defined.in .an Clains 30 to 32, characteri zed

in thatos{rﬁgcéﬂﬁﬁ%ﬁ%‘?@ of the core are nixed

together, granulated and tabletted, the core produced

inthis way is coated wth a sheII and the shell is

fi2fal | ;Plpmmed@@al\dpme domn e¢conting tm Cldiincis ch@act@dzed in that the
Phar rrace t| cal e for accord}h to either of

Cains % OW%IC @[g}mrgste Phiy SR g?ﬁ’i‘h ¢ two- chanber

system conprising a core having an active ingredient
| ayer conprising 1 to 40% active.ingredient (1), -34-
560t 0 Fhesrarcenigal odosagr dorm nencprding o aeithieveofp6llgimsr 28 or 29,

and an r [ to 90% of one or
mor e os?%{l&%% l(!yfa)aégt OgI%nH([: gillllrgl% c%améir StYStCIZIOO} gg)rlglﬁlg a core
osnot i cahipyisiagt i ve add| t| on and a shell consisting of

a wat er-perneabl e nateri al which is i nperneabl e for

t he components of the core and has at | east one

orificg. 10 P I dosage form accordi ng
to Caim 34, 23 30/@%1%@@%?#%&(;%& oI yet hyl ene oxi de

havi ng ea Vi 20a6i50%, @htHahom 40 to 100 nPas (5% strength
aqueous solution, 25C) as osnotically active polymner
in the®acti Jé to BaYreddi vamylpyraglatongvintyhecatase eopadyrder,
conpri ses pol yethyl ene oxide having a 15 viscosity of
from 5000 to 8000 nmPas (1% strength aqueous sol ution,

25C)  and asdmetli coabibin Gga&t b @tRPeHABIbId thatddR] QRERSIsSmpermeable
| ayer in the core. Phar maceuti cal dosage form

accor difeigthe gompensats Qfﬁh@%ﬁ ard Bas apteagmne oritige-act eri zed
in that the shell consists of cellul ose acetate or of
a m xture of
31. Pharmaceutical dosage form according to Claim 30, which additionally

comprises sodium chloride as osmotically active additive in the core.

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 polyethyléne glycol.

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.
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

o 1 to 40% active ingredient (I),
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20 cel lul ose acetate and pol yet hyl ene gl ycol . 37.

Process for producing an osnotic two-chanber system as
defined in any of dainms 34-34-36, characterized in

that 25 the conponents of the active ingredient |ayer

are m xed and to@S&hel atead neord osthbiecatie Apiviesl gmes, t he
osnosis |layer are m xed and granul ated, subsequently

the two granul es are conpressed in a bilayer tablet

press 19 a8 Rinba¥ elvet iin30  the core produced in

thi s way ias tﬁen cggtgtgkﬁstl the shell, and the shell

is provided with one or nore orifices on the active
ingredient side . -35- 38. Medicanment conprising a

solid phar mf%aOP%art s FroTe BFmptgeIlY Acterpohgners,

adm ni stere b d has a npdified.release, as

defined in ?ﬁogg’%bf?/"%?‘ %SH‘é’%C%“c‘/t?C\?‘éeF%gtrl%%i ent (1). 5

39. Use of a solid pharmaceutical dosage form which

can be adm nistered orally and conprises the active

i ngr edi®@At2 §hejl consisting ohd v ateraRprmertle seaterinl dfi¢hisdimpermeable
Caim [.S, 0 I raQ | axi s

and/ or ]@{_fgxgtch@ﬁ?&gn?%%#géér ér éﬁ&‘sl%q%ﬁ?/or%soe of" a solid

phar maceuti cal dosage form which can be adm ni st ered
orally __and conprises the active_ingredient (lI) and )
hzf'g' rmcﬁhla{r%%FeWg? assags f9En; Awarding toy &ilawng 3forwhich comprises
Pr oducigag, ofhyigl SadEdvid s vishss r@%ﬁg%iﬁq 6

pr ophyl%&%s and/ or treétgr?er‘{ts ofnl9 I sorders. Qgﬂg%@%s/ésmngth
accor diaqgeaus 6blafion, 395UrF) 46 éGsmotichly pactivhypalyingr in the active

secondar ro | axi and/ or .treat nent of . .
©hr onbalEBrRE Pt dis Sore 2hd SoBBSER PEDRIcge cifrbaving o
41 for vide8siBr OPHYMas08,to TO00 RIRF (195 SRdRER%y R8O 1Rion, 25°C)
treat nent of _C;%oca(dl al infarction, angina pectoris,
r eoccl #8 PoRaticaHY ac(r pavneniosksosmsisdayargn the core.
angi opl asty or aortocoronary bypass, stroke, transient

36. Pharmaceutical dosage form according to either of Claims 34 or 33,

characterized in that the shell consists of cellulose acetate or of a mixture of

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-

. 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.
. the core produced in this way is then coated with the shell, and -
. the shell is provided with one or more orifices on the active ingredient

side.
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i schaem ¢ attacks, peripheral arterial occlusive

di seases, pulnonary enbolisns or deep vein

t hromboses. 43. Use of -35-

5-chloro-N-({(5S)-2- oxo-3-[ 4- ( 3- oxo- 4-nor phol i nyl ) phen
yl138.1, 3Megigament comprising a solid pharmaceutical dosage form which can be

i dj n-5-vyl ‘hyl )1 2-t hi b ide (1), for
o odoe AR FRLT Y i MBRSSRR KB el or e
d ai m lacti4d ingti&ednf or the prophyl axi s, secondary

prophyl axi s and/or treatnment of thronboenbolic
di sorders through admnistration of a solid

p maceut | - 3 r ' .
o RS AP SSRAS5E] 90 MU 95, B e somintred craly
i ngr edi dtcotdpyisesntiie heatsvetngicticadl(ly ehersamedifidetdlage aé Befined in
Aaiml. -

Claim 1 for the prophylaxis, secondary prophylaxis and/or treatment of

disorders.

40.  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.

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

and/or treatment of thromboembolic disorders.

42.  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.

43.  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.

- 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.



