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20 (D) 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 (Chem. Abstr. 2001, 135, 92625) and which is

referred to hereinafter as crystal modification L

WO 2005/060940 describes pharmaceutical dosage forms which comprise the active ingredient (I)
in hydrophilized form. Preference is given in this connection to rapid-release tablets which have a

25  Qvalue (30 minutes) of 75% in the USP (United States Pharmacopeia) release method with
apparatus 2 (paddle).

It has surprisingly now been found that dosage forms which comprise active ingredient (I) in
amorphous form and/or in the form of thermodynamically metastable crystal modifications display

improved bioavailability.

30  The present invention relates to solid dosage forms which can be administered orally and have
rapid release of active ingredient and comprise S-chloro-N-({(5S)-2-0x0-3-{4-(3-0x0-4-
morpholinyl)phenyl]-1,3-oxazolidin-5-yl} methyl)-2-thiophenscarboxamide (I), characterized in



i nproved bi oaygidoahoidky. 30 The present invention rel ates teocyaposlosngs
forms which can be adm nistered orally and have rapid release of active

i ngredi ent and conprise 5-chl oro- N-({(SS) 2- 0X0- 3-[ 4- ( 3- oxo0- 4-
mor phol i nyl ) phenyl | - 1, 3- oxazol i di n-5-yl } nethyl ) - 2- t hi ophenecar boxani de (1),
characterized in WO 2007/ 039122 PCT/ EP2006/ 009178 -2 that they conprise

active ingredgjg @ﬁelyo lo)ngh% ﬁﬂg{ ﬂg%g)% a% 13is }‘ql?ﬁr Y BRI G3hdn cam;lt 3Rl

crystal nodificat Ive |ngr I ent are’re eased
over a peri octrsrstaﬂl InOd)fB:e@(dl argl mah&Q%sof the tahtafelJSEredlehrea)s erenelehsed onet A period not

appar at us 2( urthe (of0) d|t|o 0 e in,v.

rel ease i nves g ?c?nh %ﬂ“&‘% f eaﬁsﬁ‘eﬁhgﬁl &ade? pl%? c? Q’raéa&escrlpfnge heSR\rtrt?er
t he experi rrertbﬁdm@:scaflt&@e {rS¥ifk rdlesélinvestigsions I&b@r@@wnﬂsmfelea&%uahocaﬁé ldvsanbed
ingredient, (1).to be released is based on the total amount of actj

i ngr edi entS (1§ ther Sesienta] speiion {guk genditipnsy The é@@‘l‘%r?ééo/"sOfgW‘éenmﬁ’@d%eB‘l {Iyto be

dosage fornms whiehistaRdRa 1edFlinfusl S%c@ahindiandn Bav&: PR fohgl fease  of
active ingredient and conprise

5-chl oro-N- ({(5S) - 2- oxo- 3-[ 4- é)B 0x0- 4- nmor phol i nyl ) phenyl ) -

oxazol i di n- 5g’y¢fm@<teh§/gl)velthaqil é@ﬁéafe%)amwh@hﬁ@rebe(a meth@ﬂat@dléuan%@eur@ld fedpase
they conpris i P __f I he
active ingr eg;%ﬁ%}&é%%&%@%ﬁg%s (%%/lzérro m{?g@ﬁ o%tﬁs > @eoglc):gggo r%ﬂb?i&ylﬁ%é%ﬁf }?1

t he USP r el eaxezoidinkioyl jmethyl)- a-pipaplﬁhmrbaxz(npdddﬂ),eqhaﬁﬁterlgn@Ln that mepceﬁmseeadtwe

ol oaseq T e Bl R aromhianhrRgos R A benris BRGheRl,in iRt over o

apparatus 2 (fRacdh® exctedih@Phourd REhAUSP Veeabd@ER6d RNk afphjanB@pAepPTLEREL | N
t he dosage forms according to the invention partly or 15 conpletely in -

anor phous forman or, t rrmd ically, net ast | e_crystal rmdlfl cation, The
dosage forms BEFT EFF?ﬁlg"“E ! Piibe s PR wf eivpmetedient ) g released ina

i ngredi ent (I;)erlb@n@rémeemg@ hoﬁr@ﬁ UBRRILQE mbfRod Weh baranaf @Edds aking. crystal
nodi fications in an anmount of at |east 50% particularly preferably nore

than 50% in particular at |east 90% based on the total anount of active
i ngredi ent (13}hegedergredion (Prran e prepentiin fieetpsaastioms)aceqqfing te theimyspijoreartly or

present i [y { NEriREA0R: LA5FR0AGH A6 Iemidend VAR ORHRAEN SbaSOmRhetRl v
i n anor phous fo dosage forns according to the invention preferab

conpri se act idpeage rfgmsohcewdmg Ity therineantietp hrstrsatio comprise antl‘@mngmthem(l)am alr@&élpus
50% particul fax[ntl %Pd/&f ef al%fréé W&&a&&%‘ c%rg rﬂoﬂlfl(%?wgl 1%{' a%r %rﬁ‘éunt S8t 189500,

based on the t anoun active
particularly preferably more than 50%, in partlcular at least 90%, based on the total amount of

active ingredient (I) present.

20  The active ingredient (I) can preferably be present in the dosage forms according to the invention
partly or completely in amorphous form. The dosage forms according to the invention preferably
comprise active ingredient (I) in amorphous form in an amount of at least 50%, particularly
preferably more than 50%, in particular at least 90%, based on the total amount of active

ingredient (I) present.

25  Ina particularly preferred embodiment of the present invention, the partial or complete presence of
the active ingredient (I) in amorphous form and/or in the form of one or more thermodynamically
metastable crystal modifications also increases the active ingredient solubility, besides a rapid
release rate. In this embodiment too, the dosage forms according to the invention comprise active
ingredient (I) in amorphous form and/or in the form of metastable crystal modifications preferably

30 in an amount of at least 50%, particularly preferably more than 50%, in particular at least 90%,
based on the total amount of active ingredient (I) present. The increase in the active ingredient
solubility or “supersaturation” is demonstrated in vitro release tests: The term “supersaturation”

means in this connection that the formulations according to the invention display a release of
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20 formulations according to the invention display a release of active ingredient which is a factor of at

least 1.5 times higher under the in vitro release conditions defined in the experimental section

under non-sink conditions with a dose of 20 mg active ingredient (I) after one hour compared with

crystalline micronized active ingredient (I) in crystal modification I. In this crystal embodiment,

P

the dosage forms according to the invention comprise active ingredient (I) in a total amount of
25 20 mg and release an amount of active ingredient (I) in a period of one hour in USP release method
with apparatus 2 (paddle) which is a factor of at least 1.5 times higher compared with 20 mg of
micronized crystalline active ingredient (I) in crystal modification I. If, for example, the
micronized active ingredient (I) exhibits a release of 40% (8 mg) after one hour under these
conditions, the formulations according to the invention show release levels of at least 60%
30 (12 mg). The micronized active ingredient (I) in this case has an average particle size Xs, value

(50% proportion) of from 1 to 8 pm and an Xy value (90% proportion) of less than 20 pm.

It is possible to employ for producing the pharmaceutical dosage forms according to the invention

all crystal modifications and the amorphous form of 5-chloro-N-({(55)-2-0x0-3-[4-(3-0x0-4-

morpholinyl)phenyl]-1,3-0xazolidin-5-y1} methyl)-2-thiophenecarboxamide (I) and the respective
35  hydrates, solvates and cocrystals. ‘
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are dissol Veq'hg Q&wg r11neg{']ed£elf|1‘{ b)hls prej3 ent 1n t g?nqxtlurse present after the dissolving method according to
20  the invention preferably in a concentration of from 0.1 to 30%, particularly preferably from 0.1 to

20%, especially from 5 to 15%, based on the total mass of the dissolved components.

The method preferred according to the invention for amorphizing active ingredient (I) and for-
generating thermodynamically metastable crystal modifications and for stabilizing the amorphous
state of active ingredient (I) in the pharmaceutical preparations is the melting method, in which an

25  active ingredient is melted together with or in one or more suitable excipients.

Examples of excipients suitable for the melting method are urea, citric acid, stearic acid, sugars,
sugar alcohols such as, for example, mannitol or xylitol and hydrophilic polymers such as, for
example, polyethylene glycols (PEG), polyethylene oxides, polyoxyethylene-polyoxypropylene
block copolymers and vinylpyrrolidone-vinyl acetate copolymers, hydroxypropylcellulose (HPC),
30 saturated polyglycolized glycerides (Gelucire, Gattefosse) or mixtures of these excipients.
Preferred excipients are polyethylene glycols, mixtures of polyethylene glycols and mixtures of
one or more polyethylene glycols with one or more other suitable excipients, particular preferably

'polyethylene glycols and mixtures of polyethylene glycols, in particular polyethylene glycols. The
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20 It must also be ensured in this production method, through choice of a suitable formulation and
suitable production parameters, that the degradation of active ingredient does not exceed

‘ pharmaceutically acceptable limits.

The melt extrusion method for preparing the active ingredient (I) in amorphous form or in the form
of metastable crystal modifications is preferably carried out in the presence of a polymer such as,

25 for example, polyvinylpyrrolidone (PVP), polyethylene glycol, polymethacrylate, polymethyl-
methacrylate, polyethylene oxide, polyoxyethylene-polyoxypropylene block copolymers,
vinylpyrrolidone-vinyl acetate copolymers or a cellulose ether such as, for example,
hydroxypropylcellulose (HPC) or of mixtures of various polymers. Preference as the polymer in
this connection is given to hydroxypropylcellulose (HPC), polyvinylpyrrolidone (PVP) or a

30  mixture of HPC and PVP. Particular preference is given to hydroxypropylcellulose (HPC) or
polyvinylpyrrolidone (PVP).

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

40% of the total mass of the melt extrudate.
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order to increase the active ingredient solubility.
~ The product which has been obtained for example by the dissolving method, the melting or melt

20  extrusion method and which comprises active ingredient (I} in amorphous form or metastable

crystal modification(s) can be further processed in various ways:

It can for example be comminuted and administered as powder or granules, where appropriate after
packing as sachet or in capsules. It is moreover possible to add conventional pharmaceutical
excipients such as, for example, fillers, flow regulators, adsorbents, wetting agents, flavours and

25  colours.

The product comprising the active ingredient (I) in amorphous form or metastable crystal
modifications may additionally be further processed to tablet formulations. It can for this purpose
be cut, ground and mixed with conventional tabletting excipients such as fillers and dry binders
(for example cellulose powder, microcrystalline cellulose, silicified microcrystalline cellulose,
30 dicalcium phosphate, tricalcium phosphate, magnesium trisilicate, mannitol, maltitol, sorbitol,
xylitol, lactose, dextrose, maltose, sucrose, glucose, fructose or maltodextrins), disintegration

promoters/disintegrants (for example carboxymethylcellulose, croscarmellose (crosslinked
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20  known to the skilled person and then compressed preferably by direct tabletting to tablets which
can finally be covered with a coating. Active ingredient (I) is particularly preferably present in

amorphous form.

A product which has been obtained by the melting process and comprises active ingredient (I) in
amorphous form and/or metastable crystal modification can furthermore be produced in the form
25  of multiparticulate dosage forms. The term “multiparticulate dosage forms” means according to the
invention those formulations which consist of a plurality of small particles such as, for example,
spherical granules (pellets) or minitablets. The diameter of these particles is ordinarily 0.5 to
3.0 mm. The cut and rounded extrudates or small-format tablets (minitablets with diameter not
exceeding 3 mm) can be coated where appropriate and packed in capsules or prepared as sachet. A
30  further possibility consists of further processing to larger tablets which, after contact with
water/gastric juice, release the primary granules/pellets by rapid disintegration. Active ingredient

(I) is particularly preferably present in amorphous form.

The present invention further relates to pharmaceutical dosage forms, preferably capsules, sachets

or tablets, comprising the multiparticulate dosage forms described above.
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20  stroke, transient ischaemic attacks, peripheral arterial occlusive diseases, pulmonary embolisms or

deep vein thromboses. Active ingredient (I) is particularly preferably present in amorphous form.

The present invention further relates to the use of the solid pharmaceutical dosage form according:
to the invention which can be administered orally, comprises the amorphous and/or
thermodynamically metastable active ingredient (I) and has rapid release of active ingredient for
25  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,
angina pectoris (including unstable angina), reocclusions and restenoses following angioplasty or
aortocoronary bypass, stroke, transient ischaemic attacks, peripheral arterial occlusive diseases,
pulmonary embolisms or deep vein thromboses. Active ingredient (I) is particularly preferably

30  present in amorphous form.

The present invention further relates to the use of 5-chloro-N-({(55)-2-o0x0-3-[4-(3-0x0-4-
morpholinyl)phenyl]-1,3-0xazolidin-5-yl}methyl)-2-thiophenecarboxamide (I) for producing a

solid pharmaceutical dosage form according to the invention which can be administered orally and
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The investigations in this connection take place under sink or non-sink conditions.

Sink conditions: The active ingredient release rates are determined under sink conditions.

( Depending on the dose of active ingredient to be tested, a surfactant, preferably sodium lauryl
20  sulphate, may be used to adjust the sink conditions. The solubility of the medium for the active
ingredient (I) is optionally adjusted where appropriate by adding surfactant, preferably sodium
lauryl sulphate, so that it is a factor of 3 to 10 higher than the saturation solubility of the active

ingredient dose to be tested.

Non-sink conditions: The investigations for examining the supersaturation (increase in solubility)

25  take place without addition of a surfactant and with a dose to be released of 20 mg of active

ingredient ().

The in vitro release investigations described below were carried out under non-sink conditions in

order to demonstrate the supersaturation behaviour of the exemplary formulations.
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det er m ned udBe&itros refgese GeEisinkp9aditions) of a tablet formulation comprising 10 mg of micronized

crystalline active ingredient (I) in crystal modification I; active ingredient dose 20 mg by

application of 2 tablets per vessel:

Time [min] 15 30 60 90

Release [%] 46 50 52 ’ 52

15 (USP paddle, 75 rpm, 900 ml of acetate buffer of pH 4.5)

The tablet formulation took the form of tablet B described in terms of composition and production
in section 5.1 in the experimental section in WO 2005/060940 and which had then been coated,

with the following composition of the coating (in mg/tablet):

Hydroxypropylmethylcellulose 15 cp 1.5mg

20  Polyethylene glycol 3350 0.5 mg
Titanium dioxide 0.485 mg

Iron oxide red 0.015 mg
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In vitro release (non-sink conditions) of exemplary formulation 1 (active ingredient dose 20 mg):

Time [min] 15 30 60 90

Release [%] 48 71 82 87

(USP paddle, 75 rpm, 900 ml of acetate buffer of pH 4.5)

15 It is clear that exemplary formulation 1 displays a distinctly increased solubility (supersaturation)
I compared with micronized active ingredient (I) (comparison 1.1). A solubility higher by a factor of

2 is detectable after 1 hour.

Exemplary formulation 2:

Melt extrudate with hydroxypropyicellulose comprising amorphous active ingredient (I):

20  Active ingredient (I}, micronized (MOD 1) 450 g
Hydroxypropylcellulose (type HPC-M, Nisso) 3900 g
Xylitol , 900 g

5250 g
Production:

25  Micronized active ingredient (I), hydroxypropylcellulose and xylitol are mixed and processed in a



15 (USP paddIVEO 2p87/039122900 nl of acetate buffer of pH 4.5) HAEEP28069009178
formul ation took the formof tablet B described in terns of conposition and
production in section 5.1 in the experinmental section in WO 2005/060940 and
whi ch had then been coated, wth the follow ng conposition of the coating
(in ng/tablet): Hydroxypr opyI met hyl cel lulose 15 cp 1.5 ng 20 Pol yet hyl ene
gl ycol 3350 Owi sagpw ekirbideni(leistdizMicobel 3R HEISAHthnagdie Brrowteoxd Zamr bk AixQ1S israytrivdad
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m croni zed (MOD 1; 200 5 Pol yet hyl ene glycol 6000 .1.800 g 2.000 g
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conti nued After a tenperature of 2 230 reach e e clear I's

di schar ged i rsieye fradtiog <a¥ld prlese are cooled with the aid of dry |ce. Gratl ng
is foll oned by commnution in an inpact mll to result in a product in

powder form pvitro reteaser(mon=sinkgondi-tions)tof—exenptary fornutattpn
1 (active iné;ifﬁnle Emnh] dose 20 ng): 1Finme [m n] 3015 30 |60 90 Rel gase [99 48 |1
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(conpari son KUSP padiles Ok tiiah, 1900 ynl bf gbrate taferrofpiict Hr of 2 is detectable after
1 hour. Exenplary formulation 2:

It is clear that exemplary formulation 2 displays a distinctly increased solubility (supersaturation)
compared with micronized active ingredient (I) (comparison 1.1). A solubility higher by a factor of

10 2.1 is detectable after 1 hour.

Exemplary formulation 3:

Melt extrudate with polyvinylpyrrolidone comprising amorphous active ingredient (I):

Active ingredient (I), micronized (MOD 1) 220 g
Polyvinylpyrrolidone (Kollidon 25, BASF) 1985 g
15 Xylitol 245 g
2450 g

Production:

Micronized active ingredient (I), polyvinylpyrrolidone and xylitol are mixed and processed in a
twin screw extruder (Leistritz Micro 18 PH) with a die diameter of 2 mm. The mixture is extruded
20 with a throughput of about 1kg/h and the following temperatures of the heating zones: 20°C
(zone 1), 100°C (zone 2), 180°C (zone 3) and 200°C (zones 4-8 and die outlet). The resulting

extrudate strand is cut into pieces about 1 mm in size and then ground in an impact mill.

In vitro release of exemplary formulation3 (active ingredient dose 20 mg; sieve fraction

<315 pm):

25



Mel t extrudat gy@i2bty/eedspxypropyl cel I ul ose conpri si ng anor phausSTaebby?009178
ingredient (1): 20 Active ingredient (1), mcronized (MOD 1) 450 ¢

Hydr oxypr opyl cel l ul ose (type HPC-M Ni sso) 3900 g Xylitol 900 g 5250 g
Production: 25 M croni zed active ingredientl}t), hydroxypropyl cellul ose and
xylitol are m xed and processed in a WD 2007/039122 PCT/ EP2006/ 009178 -12
tw n screw extruder (terstritzyMcro— I8 PH—wthadire drameterof—2—mm—Tt

mxture i s extTmedthinli t h a t hfoughput of | abouB01 kgih and0the flol | oWiOng

t enper at ur es pf—thetheating—zones—26€—(rone—1)—100€C(zone—2),—174C(zon

3) and 194C ( zRelese4%3 and thejoutlet). The reSulting exbfudate straiid is

cut into pieces—about—t—mmi+A—Sstze—and—thenr—grothad—+h—an—t+napact—mH—5-+n
- vitro rel ease ((8Ppadlieniks eondia nbsfapetat beXewppErys) f or mul ation 2 (active
i ngredi ent dose 20 ng; sieve fraction < 315 m: Tine [mn] 15 30 60 90

Rel ease [%4 36 66, 85 90 SP paddl e, .7 900 . of acetat uffer of pH
205 TE L ol duls AR CRER R o s PSP St oy rssauttion)
i ncreased sol YbmpdrbdywitB HRR6SRk Ut @el iBRddient gyr@aﬁaﬁghs\sm.h Bm ShOMitE BEh@CHy aBctor of
ingredient (1) (conparison 1.1). A solubility higher by a factor of 10 2.1
i s det ect abl e 2 detectabhaffer | EQ&npl ary fornul ation 3: Melt extrudate with

pol yvi nyl pyrrolidone conprising anorphous active ingredient (I): Active

i ngredi ent (1 )pye RO Rififati@P 1) 220 g Pol yvinyl pyrrolidone (Kollidon 25,
BASF) 1985 ¢ %_21‘52_2450 g Production: Mcronized active
ingredient (1), polyvinylpyrrolidone and xylitol. are m xed and processed in
a twn screwhh{;ﬁmgmriéin@h@wiimgzedﬂﬂnc(I?D i GetRfpbloveryktalamelificatipm irethe rfornf oDa RRG
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Composition for 10 mg active ingredient (I) containing tablets (mg/tablet):

Active ingredient (I)-PEG 6000 melt (see Example 1) 100 mg *
10 Microcrystalline cellulose 270 mg -
Mannitol (Pearlitol SD 200, Roquette) 200 mg
Croscarmellose (Ac-Di-Sol, FMC) 20 mg
Colloidal silicon dioxide (Aerosil 200, Degussa) 4 mg
Magnesium stearate _6mg
15 600 mg

(* Amount is adapted according to the current active ingredient content; compensating substance is

i microcrystalline cellulose)
Production:

An active ingredient (I)-PEG melt is produced as described in Example 1. After sieving (0.63 mm),
20  the further excipients (see above table) are admixed, and this mixture is compressed in a tablet

press to tablets in oblong format 17 x 7 mm with a flexural strength of about 40 N,

In vitro release (non-sink conditions) of exemplary formulation 4 (active ingredient dose 20 mg;

2 tablets/vessel):
Time [min] 15 30 60 90
Release [%] 65 78 88 93

(USP paddle, 75 rpm, 900 ml of acetate buffer of pH 4.5)



20. wi th a t hr 9Eyp9aio38t22about 1 kg/ h and the followi ng tenpeP&ER206/009178
heating zones: 20C (zone 1), 100C (zone 2), 180C (zone 3) and 200C (zones
4-8 and die outlet). The resulting extrud_a1t4e_ strand is cut into pieces
about | mmin size and then ground in an inpact mll. In vitro rel ease of
exenplary fornulation 3 (active ingredient dose 20 ng; sieve fraction < 315
[ 4 25 WO 20012&%%12@ Qﬁ(]ji;ép{ﬂ?ﬁﬂﬁﬁﬁl@ﬂ&w Bisplﬂ.)r&{1 Jtﬁi?f&lcflﬂjfiﬂaieas'bg s]c:ﬂﬂbiﬁ@ (f@ﬁberdaeiraei?ﬁ)e
%4 66 93 97 97 ISP pa e, .75 rpm 900 of acetate buffer o H4.5 t
i's clear thatC ABRHFAIFADYIFRRIER A binersdian<(p(eqreparisqfi b ﬁé?lPE’/‘L Hishen b fictor of
solubility (supes&aictabRi@Mhoueonpared with mcroni zed active ingredient (1)
(comparison 1.1). A solubility higher by a factor of 2.4 is detectable
after 1 hour. 5 Exenplary fornulation 4: Tablets conprising active

i ngredi ent (| Exemplagy farmulatien 3 ystal nodification in the formof a PEG (

melt Conposition for 10 ng active ingredient (1) containing tablets

(mo/ tabl ety : pAGhL ¥e. Gt SRbHAbusGLdveRERAY O FEhE fkROPaRPERS eddhudl@0 M 10
M crocryst%l IFne ceﬁﬂﬁ{goge 21?7)0 ur?g vl\%ﬁ%?let%" @[2 Pearfolg—ltﬁo aSD 205, eRoquette) 200
mg Croscarnellose (Ac-Di-Sol, FMC) 20 ng Colloidal silicon dioxide
(Aerosi|l 200, Coeprsgaford Omg achibgymessiignt (Bcertriaing tdlatn(nkBal86D ng (* Anount is
adapt ed according to the current active ingredient content; conpensating
substance is ,mcr.oc e | roduction: Active ingredient
(1)-PEG nel t i“?“%r“g%%%%‘é?‘ggpggéfc%?‘%ahegée%fﬁﬁ‘)dﬁgﬁ&%g| oAt ng (0.63 ),
20 the furtheMiexaypilbmdisllflsee above table) are adm X$8mgand this m xture is

conpressed | nLa?étés%?’l‘a%&ettose, Meggle) 200 mg
10  Croscarmellose (Ac-Di-Sol, FMC) 20 mg

Colloidal silicon dioxide (Aerosil 200, Degussa) 4 mg

Magnesium stearate _6mg

600 mg

(* Amount is adapted according to the current active ingredient content; compensating substance is

15 microcrystalline cellulose)
Production:

An active ingredient (I)-HPC melt is produced as described in Example 2. After sieving (0.4 mm),
the further excipients (see above table) are admixed, and this mixture is compressed in a tablet

press to tablets in oblong format 17 x 7 mm with a flexural strength of about 40 N.

20  In vitro release (non-sink conditions) of exemplary formulation 5 (active ingredient dose 20 mg;

2 tablets/vessel):
Time [min] 15 30 60 90
Release [%o] 100 101 101 101

(USP paddle, 75 rpm, 900 ml of acetate buffer of pH 4.5)

It is clear that exemplary formulation 5 displays a distinctly increased solubility (supersaturation)
compared with micronized active ingredient (I) (comparison 1.1). A solubility which is higher by a

25  factor of 2.5 is detectable after 1 hour.



p\r ess to tablwigdefodheng format 17 x 7 nmwith a flexural p&raR0be/0do178
about 40 N. In vitro release (non-sink conditions) of exenplary formulation

4 (active ingredient dose 20 ng; 2 tablets/vessel): Time [mn] 15 30 60 90
Rel ease [%4 65 78 88 93 (USP paddle, 75 rp- 900 ml of acetate buffer of pH
4.5) WD 2007/039122 PCT/ EP2006/ 009178 -14 It is clear that exenplary
formul ati on 4E)geimsgalra¥§rma 19& sntd,nct |y increased solubility (supersaturation)
conpared wt i fe ingredient (I) (conparison 1.1). A
solubility higher by a factor of 2.1 is detectable after 1 hour. Exenplary
f or mul at i on SGrabul@alptedheedcbymh¢ siissglvagompthodiswigc tpolyeiny lpgrddioantcofupising atthve
formof an HPC nelt extrudate .Conposition for 10 ng active ingredient (1)
cont ai ni ng talﬁgrgﬁgnté atnéodPal?é)(uf forR-tive ingredient (1)-HPC extrudate (see
Exanmple 2) 117 mg Mcrocrystalline cellulose 253 ng Lactose (Tablettose,
Meggl e) 200 ngctiA ifgiddsaadnyalidrogesd(Omi )y Sol , FMC) 20 mp g Col | oi dal silicon
di oxi de (Aerosil 200, Degussa) 4 ng Magnesium stearate 6 nme 600 ng (*
Amount i s SadapBEYRYESHESATRGt 0 the current active ingi®&8 ent content:
conpensating @MQ§1ta@g§ceaC{dgpurg§Céﬁgg&g)cr ystalline cel | uljggg), Production: An
active ingredient (I)-HPC nelt is produced as described in Exanple 2. After
sieving (0.4 mm, the further excipients (see above !faBige) are admi xed, and
this mxture is conpressed in a tablet press to tablets in oblong format 17
X 7 mmw th apflexyral strength of about 40 N. 20 In vitro release (non-sink
condi tions) o]f) exenpl ary fornulation 5 (active ingredient dose 20 ng; 2
tabl ets/vessel): Tinme [mn] 15 30 60 90

o Active ingredient (I) is dissolved in glacial acetic acid in a rotary evaporator at a temperature of

L

10 about 90-100°C, and the solvent is then distilled out in vacuo. The remaining mass is coarsely
comminuted and transferred into a vacuum drying oven. Drying takes place in vacuo at a
temperature of 100-120°C for about 48 hours. The granules are ground in a mortar and sieved

(< 1 mm).

In vitro release (non-sink conditions) of exemplary formulation 6 (active ingredient dose 20 mg):

Time [min] 15 30 60 90

Release [%] 79 82 &3 &3

15 (USP paddle, 75 rpm, 900 ml of acetate buffer of pH 4.5)

[ It is clear that exemplary formulation 6 displays a distinctly increased solubility (supersaturation)
compared with micronized active ingredient (I) (comparison 1.1). A solubility higher by a factor of

2 is detectable after 1 hour.
Bioavailability
20 1) Comparative study in rats (3 mg/kg)

The bioavailability was investigated by administration of 3 mg/kg active ingredient (I) to male

Wistar rats:
a) inthe form of exemplary formulation 1 (suspended in water)
b) in the form of exemplary formulation 2 (suspended in water)

25 ¢) inthe form of exemplary formulation 3 (suspended in water)



Rel ease [% MO 2007/039122101 (USP paddle, 75 rpm 900 ni of Be&(ER2006/0951g3
of pH 4.5) It is clear that exenplary fornulation 5 displays a distinctly
increased solubility (supersaturation) conmpared with mcronized active
ingredient (1) (conparison 1.1). A solubility which is higher by a 25
factor of 2.5 is detectable after 1 hour. WO 2007/039122 PCT/ EP2006/ 009178
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Crystalline, micronized 0.762 0.254 0.222 0.074

“active ingredient

Result:

Exemplary formulation 1 comprising active ingredient (I) in thermodynamically metastable crystal
modification and exemplary formulations 2 and 3 comprising active ingredient (I) in amorphous
form display a distinctly improved bioavailability compared with administration of the crystalline
10  micronized active ingredient in the thermodynamically stable crystal modification I (factor of 3.2
for exemplary formulation 1; factor of 3.5 for exemplary formulation 2 and factor of 3.7 for

exemplary formulation 3).
2) Comparative study in dogs (150 mg/kg)

The bioavailability was investigated by crossover administration of 150 mg/kg active ingredient (I)

15 ineach case to 4 Beagle dogs:
e) in the form of exemplary formulation 1 (suspended in water)

f) in the form of the micronized crystalline active ingredient in crystal modification I (suspended
in aqueous methylhydroxyethylcellulose (0.5%) (proprietary name: Tylose MH 300) with
addition of 2% Soluto]l HS 15)

20  The corresponding pharmacokinetic parameters are listed in the table below (geometric means):



Wstar rats: a) in the formof exenplary formulation 1 (suspended in water)
b) in the forgpy Rb7/B3AP! ary formulation 2 (suspended in wat /F}% J
the form of exenp?arya?ornulation 3 (suspended in water) V[?g% g@g?%gﬁ‘
PCT/ EP2006/ 009178 -16 d) in the formof the mcronized crystalline active
ingredient in the thernodynam cally stablel’erystal nodification I
(suspended in O. 5@6strength aqueous nethylhydroxyethylcelIulose
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paraneters are listed in the taBU€ Be¥pw (AJEOTRIDie WE@h&ﬁnQHAUCCGQm%QWQﬂU¢
(0-24).0,,,,/]C [my/1] C,,,,}|,... [kao/1l [mg. h/ 1] [kg-h/11 Exenplary
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m croni zed active ingredient 1n the thernodynam cally stable crystal

nodi fication | (factor of 3.2 for exenplary fornulation 1; factor of 3.5
for exenplary fornmulation 2 and factor of 3.7 for exenplary formulation 3).
2) Conparati vEsgludy in dogs (150 ng/ kg) The bioavailability was

i nvestigated by crossover adnlnlstratlon of 150 ng/ kg active ingredient (I)
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(factor of 3.6).
3) Comparative study in dogs (20 mg per dog equivalent to about 2 mg/kg)

The bioavailability was investigated by crossover administration of 20 mg (i.e. about 2 mg/kg) of
active ingredient (I) in the form of the following tablet formulations in each case to 4 female

10  Beagle dogs:
a) in the form of comparative formulation 1.2 (administration of 2 tablets/dog in each case)

b) in the form of exemplary formulation 4 (administration of 2 tablets/dog in each case)

( The corresponding pharmacokinetic parameters are listed in the table below (geometric means):
AUC (0-24) | AUC (0-24)gom | Coax[m@1] | Conax, nom [ke/1]
[mgh/l] [kg'b/1])
Comparative formulation 1.84 0.938 0.447 0.228
1.2
Exemplary formulation 4 2.71 1.39 0.665 0.341
15  Result:

Exemplary formulation 4 comprising active ingredient (I) in thermodynamically metastable crystal

modification displays an improved bioavailability (factor of 1.5) by comparison with comparative



i n agqueous neﬁ@@bhy hfyet hyl cel lul ose (0.5% (proprietary nagei/EPth@Sco:
300) with tion of 2% Sol utol HS 15) 20 The correspondi ng

phar macoki netic paraneters are listed in the table bel ow (geonetric neans):
WO, 2007/ 039122 PCT/ EP2006/ 009178 -17 AUC (0824) AUC (0-24)0,,,, C [nog/1]
C.,,ax,.,,,, [kg/l] [mgh/ 1] [kg'h/1] Exenplary fornulation 1 44.5 0.297
7.54 0.050 roni zed.12. 2.0,01 act | i ngredi ent
Reaul - ExerVEPGIPhy i BEFEn SFESHE; Srmuiti FrERRy, Shvenfenl 18 W' B2
thernndynanlc@khymﬁahﬁﬁﬂahhﬁkaﬁ%ﬁﬂabdﬁnadmﬂpcatlon di splays a distinctly

i nproved bioavailability conpared with adm nistration of the 5 crystalline
m croni zed active ingredient in the thernodynamcally stable crystal

nodi fication | (factor of 3.6). 3) Conparative study in dogs (20 ng per dog
equi val ent to about 2 ng/kg) The bioavailability was investigated by
crossover admnistration of 20 ng (i.e. about 2 ng/kg) of active ingredient
(I') inthe formof the following tablet fornulations in each case to 4
female 10 Beagle dogs: a) in the formof conparative formulation 1.2

(adm nistration of 2 tablets/dog in each case) b) in the formof exenplary
formulation 4 (adm nistration of 2 tablets/dog in each case) The
correspondi ng pharnmacoki netic paraneters are listed in the table bel ow
(geonetric nmeans): AUC (0-24) AUC (0-24),0,,,, C,,az [m/1] C,, az,.,,,,
[kg/ 1] [ng-h/1) [kg-hll] Conparative formulation 1.84 0.938 0.447 0.228
1.2 Exenplary formulation 4 2.71 1.39 0.665 0.341 15 Result: Exenplary
formul ation 4 conprising active ingredient (I) in thernodynamcally

net astabl e crystal nodification displays an inproved bioavailability
(factor of 1.5) by conparison with conparative



WO 2007/ 03912 B¥aR/(3p206/ 009178 -18 fornulation 1.2 (tabl eicRFPEI6RI0DE7S
crystalline mcronized active ingredient (1) in the thernodynamcally
stable crystal nodification I). WD 2007/039122 PCT/ EP2006/ 009178 - 19-
Claims 1. Solid pharnmaceutical dosage form%hich can be adninistered orally,
conprises 5-chl oro-

N-({(5S) - 2- o¢zds [ 4- (3- oxo-4-nor phol i nyl ) phenyl ] - 1, 3- oxazol i di n-5-yl }

met hyl)- 2-t enecar boxanmi de (1) and has rapid rel ease, characterized in
that 5 (a) it conprises active ingredient (1) in anorphous form or

t her nodynani ¢al | ySohet Iat@tra@baicabdqsggeaﬂomdﬁmicewabd: @dmin'anwd(dnallyB@@mmsea@thlvw-

ingredient (1) ar sed i [1 hours rel ease
met hod with apparg{t(L{x(‘s%kgfl d&?g)amp g g&nﬁc)guefl?’li 1 stoél m’f%l metH Eor ding to
Claim1, charact enn}ﬁqﬂlehetaﬂbbﬁdnnw% aolii hactapideeleakl) ch:lit@cftﬁﬁhe&lﬂithﬁtl ) ar e rel eased

in a peri od not exceeding 1 hour in USP rel ease method with apparatus 2

(paddl e). 3. Pharmaceutical dgsage formaccording to Claiml or 2
characterfzed in E‘ﬁdf CQIpRTISe RF LG B Erefigh Eﬂ&%ﬁf@ﬂ%&%ﬁef %ffnioéwaﬁlécﬁgi’/%ﬁﬁtal?lﬁ
in vitro.rel ease tesitdMdIficAG; gddnk conditions by conparison with

m croni zed active ingredient (1) in the thernodynamcally stable crystal 15
nodi fication |I. 4. Pharmaceutical dosage formaccording to Caim3,
characterized in {Pat0% of astiosergdientdP e lepsed geaspeaind ahisrihancy hogestip (ASP release

ingredient (1) in a rgggédngltpéppg%gm@qg%dthh a total ampbunt of active
. . B5™nG

ingredient to be tested or of active ingredient (lI) ininvitro
rel ease tests according to USP rel ease nethod wth apparatus 2 (paddl e)
under non-si &k coRbirmaesngcal fogge Jod atcontingatvetiamel.bihrfacterized ipHhat. &%mpt haive

added sur BaCt ants 1n\g|refdkén{ hf %trlelre&s%g i % g%rl% nc%ge%%efea ne IRGE 1n%d31jgegela€eem¥\(ﬂo£ Wltils

hi gher by a facto east croni ze

i ngredient (1) i napfaetdsttepadiibjnam cally stable crystal nodification |. 5.
Phar maceutical dosage formaccording to daiml to 4, characterized in that

the active ngre ent hi ze b sol.vi met hod or, converted

into a ther dyn a i EmRe 12a1 dosagg?o& accor 1n0 a1mﬁ or 2, cgagactenze&) n t%at tﬁls dosage
form shows supersaturation behaviour in in vitro release tests under non-sink conditions by
comparison with micronized active ingredient (I) in the thermodynamically stable crystal

15 modification L

4, Pharmaceutical dosage form according to Claim 3, characterized in that this dosage form
releases an amount of active ingredient (I) in a period of one hour with a total amount of
active ingredient to be tested or of 20 mg of active ingredient (I) in in vitro release tests
according to USP release method with apparatus 2 (paddle) under non-sink conditions in

'\ 20 900 ml of acetate buffer at pH 4.5 without added surfactants with the stirrer revolving at a
speed of 75 rpm which is higher by a factor of at least 1.5 than 20 mg of micronized active
ingredient (I) in the thermodynamically stable crystal modification I.

5. Pharmaceutical dosage form according to Claim 1 to 4, characterized in that the active
ingredient (I) is amorphized by a dissolving method or converted into a thermodynamically

25 metastable crystal modification.

6. Pharmaceutical dosage form according to Claim 5, characterized in that acetic acid is
employed as solvent, and one or more suitable excipients, preferably polyvinylpyrrolidone,
are added, and the active ingredient (I) is present in the mixture present after the dissolving

method in a concentration of from 0.1 to 30%.

30 7. Pharmaceutical dosage form comprising granules according to Claim 5 comprising the



25 met ast abl WQ200310391230di fi cati on. 6. Pharmaceutical dosag&@CGIBEMM6HP T8Ny
to daimb5, characterized in that acetic acid is enployed as solvent, and
one or nore suitable excipients, preferabjﬁ)polyvinylpyrrolidone, are
added, and the active ingredient (I) is présent in the mxture present after
the dissolving nethod in a concentration of from0.1 to 30% 30 7.
Phar maceuti cal dogé@ageingedisnt¢hnpri sing granul es according to Cdaimb5
conprising the WO 2007/ 039122 PCT/ EP2006/ 009178 -20- active ingredient (1).
8. Pharnmaceuji cal ,dosage. form according.to aim.7 in.the.form of capsul e,
of & eacher br PR dovtyt 1o treRtinegp Sty b o Gha R Bue L F S o
dosage form accorghanghéto Claim5 to 8, 5 characterized in that a m xture
conprising the active ingredient (I) is prepared with the aid of the
di ssolving nmethod and is ground, m xed with further pharnmaceutically
suitabl e ex?ipi effeeesader PreKcipack slrrgacatiealedosege Eaps atcarding tarGlam ji 19 g
with tabltting CoGlolfilin meCORRNGES SEHRNRNAL ABLY inBiealhi GO plBhLE LD AR

: osage f

tablets, which can finally be coated. 1 har maceut’i cal orm
accordi ng to d ai9of the tdissdying hneathedlt andi segiound, niveed withe farther pharma@uiicedly eitahie
(1) is anorphized : i.n ho r 1s trhansfterred. |nt . .
{er modynam cal |y oIS P Bl & Sefiol FeblPOR AL TRk I8 Bcing reivigisnge
form accordi ng t ocoipadssadpisferabipbadiret tabkedingno tabiats, whieh cin fimalebe saiedabl e

exci pients, preferably a polyethylene glycol, are enployed in the nelting

met hod, and the active ingredient (1) LS present in a,concentrat.i of from
01 to 300 Mt helrmaeaisadgssc im eyt Pof g e chAGUTAL do s s derive
Phar maceyg i cal domageiehtQD)Mi€ OfMbbBLAY WY ACkkNagi RERd @t isTetdnsREEOr Hitd10a t O
Claim 10 conprising the active i nglr edient (). 13. Pharmaceutical dosage

f orm accordi ng t otheymedygatcaily mefgtable erysigh medification| e, of a sachet or of a
tablet. 20 14. Process for producing a pharmaceutical dosage form according

to Caimil0 {0 13phrkhatfst 86k @brf'nnact:d hngto {@R&Mcﬁ cHRERER] i tl’ial?g)ne(brriﬂﬁe
(0]

ingredient (1) is prepared with the ai e melting nmethod and is

ground, mixed wi t¥uthRle exrdrienyh areduedvie pelapthylera glyegblage employed in the melting method,

and the active ingredient (I) is present in a concentration of from 0.1 to 30% in the mixture

15 resulting after the melting process.

12. Pharmaceutical dosage form comprising an active ingredient melt according to Claim 10

comprising the active ingredient (I).

13. Pharmaceutical dosage form according to Claim 12 in the form of a capsule, of a sachet or
of a tablet.
20 14, Process for producing a pharmaceutical dosage form according to Claim 10 to 13,

characterized in that a mixture comprising the active ingredient () is prepared with the aid
of the melting method and is ground, mixed with further pharmaceutically suitable
excipients and then packed as sachet or capsule or, after mixing with tabletting excipients,

compressed preferably by direct tabletting to tablets, which can finally be coated.

25 15, Pharmaceutical dosage form according to Claim 1 to 4, characterized in that the active
ingredient (I) is amorphized by melt extrusion or is converted into a thermodynamically

metastable crystal modification.

16. Pharmaceutical dosage form according to Claim15, characterized in that
hydroxypropylcellulose (HPC) or polyvinylpyrrolidone (PVP) is employed as polymer in

30 the melt extrusion, the proportion of polymer in the melt extrudate is at least 40%, and the



exci pi ents awd igoensp@agked as sachet or capsule or, after nmpgTiEP2006/009178
tabl etting excipients, conpressed preferably by direct tabletting to
tablets, which can finally be coated. 25 15. Pharmaceutical dosage form
according to Claim1 to 4, characterized i¥d-that the active ingredient (1)
i s anorphized by nelt extrusion or is converted into a thernodynami cally
net ast abl e cryst al..: b f b i ; ical : hdg to
G aim 15, char aces | 2ol o e R e el T e e pisey T By e Ao
pol yvi nyl pyrrol i done (PVP) is enployed as polynmer in 30 the nelt extrusion,
the proportildh ofPhsuhagemsicali desagh dormedeeording raritherofiCGlaims 15 enbd, clpazeraertinttiee abND
2007/ 039122 PCT/ EER008] 000178 ;A3 ARHLYG L0ar dliant () )5, resent in 4 e
melt extrudate in & QONCERLTALiAm of PProm g £o'9t% 7 armacéttiecal®
dosage form accordivhgs plastRizeher tigf pdGyradr Rd/d6 fodIdepr@ssingthé acltpipoRd of thetddfde at
| east one pharmaceutical ly suitable substance is added in a concentration of
from0.2 Yo 40%BEYHFYHLYI ci zer for the pol ymer and/or for depressing the
melting point of the active 5 ingredient (1). 18. Pharnaceutical dosage
formaccordi g t opahcButkdl JBRE AR Iad@Rdihd fohalailhha7, PirafbRaRut if athhtY the
suitable additive is a sugar alcohol. 19. Pharnmaceutical dosage form
conpri sing a mel tPheseaceriiselyy sitetde afdiftyedisn wRaiddaolgl conprising the active
ingredient (lI). t., 10 20. Pharnaceutical dosage form according to Claim19
inthe formgf a ARSIEQicalldofes ARRET cRhpristly 8 bR Slimd2l- 2BbAGRS %o [ @him 15
produci ng a pharnmaceutical dosage formaccording to Cam15 to 20,
characterized i n tomprisiagthexrtivwedegrediend(pri si ng the active ingredient (1) is
produced by nelt extrusion and is ground, mxed with further
pharmaceutical |y i I I pien . ) t_or ul e
o art ol m g ny VETRAPLSRCHEIE B 2B ik 10 REGE BT LA oY iR
di rect tabl etti ngoftagatiletbl ets, which can finally be coated. 22.
Mul ti particul ate pharmaceutical dosage formaccording to any of Clains 1 to
6, 10 to 12 _and J5 to A19. 23.. Multiparticulate rmaceutical dosage farm
accordi ng t 02]C| ai l#o&eﬁs, fglh gfo 8?1%% iazgk&%fl?‘ce}lthc&[ %osagQ hf%rm according 6}0 (Ejlalm 956’[0 %O,
characterized in that an extrudate comprising the active ingredient (I) is produced by melt

extrusion and is ground, mixed with further pharmaceutically suitable excipients and then
15 packed as sachet or capsule or, after mixing with tabletting excipients, compressed

preferably by direct tabletting to tablets, which can finally be coated.

22. Multiparticulate pharmaceutical dosage form according to any of Claims 1 to 6, 10 to 12

and 15 to 19.
( 23. Multiparticulate pharmaceutical dosage form according to Claim 22, characterized in that
20 the diameter of the particles is 0.5 to 3.0 mm.
24. Pharmaceutical dosage form comprising multiparticulate pharmaceutical dosage forms

according to either of Claims 22 or 23.

25. Pharmaceutical dosage form according to Claim 24 in the form of a capsule, of a sachet or
of a tablet.
25 26. Process for producing a multiparticulate pharmaceutical dosage form as defined in any of

Claims 22 to 25, characterized -in that an extrudate strand comprising the active

ingredient (I) 1s produced by melt extrusion and is cut.

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

cutting the extrudate strand are rounded.



20 the di amet O 407(B81Barticles is 0.5 to 3.0 nm 24. Phar nd&SHEP2M6/098L8ge
formconprising nmultiparticul ate pharmaceutical dosage fornms according to
either of Clainms 22 or 23. 25. Pharmaceutice dosage formaccording to Claim
24 in the formof a capsule, of a sachet or~ of a tablet. 25 26. Process for
producing a nmultiparticul ate pharmaceuti cal dosage formas defined in any of
Clains 22 to 25, chacasbhe@oidiggitoieithé¢rhetClams @& br A ahaagtnizaddh thonhe rsuhigg sheped
active ingredient él% i S (Fregj?uced by nelt extrusion and is cut. 27. Process
according to O ai MO8 TR&& eri zed in that the shaped articles obtained
after cutting the extrudate strand are rounded. WO 2007/039122

PCT/ EP2006/ 009478 Mediardéht chinpesiSa 8QR0OFHEAGeltRalLddsARN fofth WHichI (B béGadBiniddred
characterized in that the resulting shaped articles are coated. 29.

Medi canent conpr i sPiaby #1ddws # erpshiglensscastefiead) in G d eoffths setivhingtedieri{Dpe

adm nistered orally and has a rapid release, as defined in Caim1, of the
active ingeedient (1). 5 30. Use of a solid pharnaceutical dosage form which
conprises the active ingredient (1) and has rapid release, as defined in
Claim1, for producing a nedicanment for the prophylaxis, 10 secondary
prophyl axi s and/or treatment of disorders. 15 31. Use of

5-chl oro-N-({(5S)-2-0x0-3-[4-(3-0x0-4-nor phol i nyl ) phenyl ] -1, 3-oxazol i di n-
5-yl } net hyl ) - 2-t hi ophenecar boxam de (1) for producing a pharmaceuti cal
dosage form as0. deUsdefth $otid @hainmcduticQlosage form which comprises the active ingredient (I) and

has rapid release, as defined in Claim 1, for producing a medicament for the prophylaxis,

10 secondary prophylaxis and/or treatment of disorders.

15

31. Use . of  5-chloro-N-({(55)-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.
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