WO 2005/ 060940 - | - PCT/ EP2004/ 012897 Method for the production of a
solid, orally applicable pharmaceutical conposition The present invention
relates to a process for the preparation of a solid, orally adm nistrable
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To increase the oral bioavailability, various concepts have been described in the past:

Thus, solutions of active compounds are frequently used which can be filled, for example, into soft
gelatine capsules. On account of the poor solubility of the active compound (I) in the solvents used
for this purpose, this option is not applicable, however, in the present case, since, in the necessary

{ 20  dose strength, capsule sizes would result which are no longer swallowable.

An altermative process is the amorphization of the active compound. Here, the solution method -

proves problematical, since the active compound (I) is also poorly soluble in pharmaceutically

acceptable solvents such as ethanol or acetone. Amorphization of the active compound by means

of the fusion method is also disadvantageous because of the high melting point of the active
25  compound (about 230°C), since an undesirably high proportion of breakdown components is

formed during the preparation.

Furthermore, a process for the hydrophilization of hydrophobic active compounds as exemplified
by hexobarbital and phenytoin has been described (Lerk, Lagas, Fell, Nauta, Journal of Pharma-
ceutical Sciences Vol. 67, No. 7, July 1978, 935 — 939: “Effect of Hydrophilization of
30 Hydrophobic Drugs on Release Rate from Capsules™; Lerk, Lagas, Lie-A-Huen, Broersma,
Zuurman, Journal of Pharmaceutical Sciences Vol. 68, No. 5, May 1979, 634-638: “In Vitro and



formed during the preparation. Furthernore, a process for the
hydrophi i zation of hydrophobic active conpounds as exenplified by
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15 (b) and the granules are then converted into the pharmaceutical composition, if appropriate

with addition of pharmacentically suitable additives.

The moist granulation in process step (a) can be carried out in a mixer (= mixer granulation) or in

a fluidized bed (= fluidized bed granulation); fluidized bed granulation is preferred.

In the moist granulation, the active compound (I} can either be introduced into the pre-mixture
20 (original mixfure) as a solid or it is suspended in the granulating liquid. Preferably, the active
compound (I) suspended in the granulating liquid is introduced into the moist granulation

(suspension process).

In a preferred embodiment of the present invention, the active compound (I) is employed in

crystalline form.

25 In a particularly preferred embodiment of the present invention, the crystalline active compound
(D is employed in micronized form. The active compound (I) in this case preferably has an average
particle size X5, of less than 10 pum, in particular between 1 and 8 pum, and X (90% proportion) of
less than 20 um, in particular of less than 15 pm.



20 (original mxture) as a solid or it is suspended in the granul ating
liquid. Preferably, the active conpound (1) suspended in the granulating
liquid is introduced into the noist granul ation (suspension process). In a
preferred enbodi nent of the present inverfion, the active conpound (1) is
enployed in crystalline form 25 In a particularly preferred enbodi nent of
the present invention, the crystalline active conpound (1) is enployed in
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15 The hydrophilic binding agent can be present here in a concentration of 1 to 15% (based on the

total mass of the pharmaceutical composition), preferably of 1 to 8%.

The optionally present wetting agents employed for the granulating liquid are pharmaceutically

suitable wetting agents (surfactants). The following may be mentioned, for example:

sodium salts of fatty alcohol sulphates such as sodium lauryl sulphate, sulphosuccinates such as
20 sodium dioctyl sulphosuccinate, partial fatty acid esters of polyhydric alcohols such as glycerol
monostearate, partial fatty acid esters of sorbitan such as sorbitan monolaurate, partial fa@ acid
esters of polyhydroxyethylenesorbitan such as polyethylene glycol sorbitan monolaurate,
monostearate or monooleate, polyhydroxyethylene fatty alcohol ethers, polyhydroxyethylene fatty
acid esters, ethylene oxide-propylene oxide block copolymers (Pluronic®) or ethoxylated

25  ftriglycerides. Preferably, sodium lauryl sulphate is employed as a wetting agent.

H required, the wetting agent is employed in a concentration of 0.1 to 5% (based on the total mass

of the pharmaceutical composition), preferably of 0.1 to 2%.

In the pre-mixture (original mixture) of the moist granulation, further pharmaceutically suitable

additives are present. The foliowing may be mentioned, for example:



The optionally present wetting agents enployed for the granulating liquid
are pharmaceutically suitable wetting agents (surfactants). The foll ow ng
may be nentioned, for exanple: sodiumsalts of fatty al cohol sul phates such
as sodium | auryl sul phate, sul phosuccinatges such as 20 sodi um di octyl

sul phosucci nate, partial fatty acid esters of polyhydric al cohols such as
gl ycerol nonostearate, partial fatty acid esters of sorbitan such as
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15  methylacrylate, copolymers of dimethylaminomethacrylic acid and neutral methacrylic acid esters,
polymers of methacrylic acid or methacrylic acid esters, ethyl acrylate-methyl methacrylate
copolymers or methacrylic acid-methyl acrylate copolymers.

The granules obtained in process step (a) are subsequently converted into the pharmaceutical

composition according to the invention in process step (b).

20 Process step (b) comprises, for example, tabletting, filling into capsules, preferably hard gelatine
capsules, or filling as sachets, in each case according to customary methods familiar to the person

skilled 1n the art, if appropriate with addition of further pharmaceutically suitable additives.

Pharmaceutically suitable additives which may be mentioned are, for example:

. lubricants, glidants, flow regulating agents such as fumaric acid, stearic acid, magnesium
25 stearate, calcium stearate, sodium stearyl fumarate, higher molecular weight fatty alcohols,
polyethylene glycols, starch (wheat, rice, maize or potato starch), talc, highly disperse

~ (colloidal) silica, magnesium oxide, magnesium carbonate or calcium silicate

. disintegration promoters (disintegrants) such as carboxymethylcellulose, croscarmellose

(crosstinked carboxymethylicellulose), crospovidone {crosslinked polyvinylpyrrolidone),



met hyl cel | ul ose, nethyl cell ul ose, ‘et hyl cel |l ul ose, carboxynethyl cel | ul ose,

gal act omannan, xanthan, glycerides, waxes, acrylic and/or nethacrylic acid
ester copolyners with trinethylamoni um 15 net hyl acryl ate, copol yners of

di met hyl am nonet hacrylic acid and neutrals nethacrylic acid esters, polyners
of nmethacrylic acid or nethacrylic acid esters, ethyl acryl ate-nethyl
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( I ) rapidl mv@{noh lih aacdﬂaéhnfah&doi(m{oaaoe%rdﬁmsa in 2 JoaBInGhtfon of 1 to 40%, based on the
15 total mass of the formulation. Here, the dose of the active compound (I) is preferably 1 to 100 mg.

If appropriate, the granules of tablets according to the invention are coated in a further step under
customary conditions famliar to the person skilled in the art. The coating is carried out with
addition of customary coating and film-forming agents familiar to the person skilled in the art,
such as hydroxypropylceilulose, hydroxypropylmethylcellulose, ethylcellulose, polyvinyl-
20  pyrolidone, vinylpyrrolidone-vinyl acetate copolymers (for example Kollidon® VA64, BASF),
shellac, acrylic and/or methacrylic acid ester copolymers with trimethylammonium methylacrylate,
copolymers of dimethylaminomethacrylic acid and neutral methacrylic acid esters, polymers of )
methacrylic acid or methacrylic acid esters, ethyl acrylate-methyl methacrylate copolymers,
methacrylic acid-methyl acrylate copolymers, propylene glycol, polyethylene glycol, glycerol

25  triacetate, triethyl citrate and/or colour additives/pigments such as, for example, titanium dioxide,

iron oxide, indigotin or suitable colour lakes.

The present invention further relates to the use of the pharmaceutical composition according to the
invention for the prophylaxis and/or treatment of diseases, in particular of thromboembolic
30  diseases such as cardiac infarct, angina pectoris (including unstable angina), reocclusions and
restenoses after an angioplasty or aortocoronary bypass, cerebral infarct, transitory ischemic

attacks, peripheral arterial occlusive diseases, pulmonary embolisms or deep venous thromboses.



are preferred, in particular tablets rapidly releasing the active conmpound
(). In the context of the 10 present invention, rapid-release tablets are
in particular those which, according to the USP rel ease nethod using
apparatus 2 (paddle), such as described igv the experinmental section in
chapter 5.2.2., have a Qvalue (30 mnutes) of 75% The active conpound (1)
can be present in the pharnmaceutical conposition according to the invention
in a concentration of 0.1 to 60% preferably in a concentration of I to 40%
based on t Ake in¥Bntioptisillustrated i@gretiﬂqedem]rbddvaw werns plepreferreh exedwbey ohbadimeentict i ve
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is carried out with addition of customary coating and filmform ng agents
famliar to the person skilled in the art, such as hydroxypropyl cellul ose,
hydr oxypr opyl net hyl cel | ul ose, ethylcellul ose, polyvinyl 20 pyrrolidone,

vi nyl pyrrolidone-vinyl acetate copolyners (for exanple Kollidon VA64, BASF),
shel l ac, acrylic and/or nethacrylic acid ester copolyners with

trimet hyl anmoni um net hyl acryl ate, copol yners of di nmet hyl am nonmet hacrylic
acid and neutral nethacrylic acid esters, polyners of nethacrylic acid or
met hacrylic acid esters, ethyl acryl ate-nethyl nmethacryl ate copol yners,

nmet hacrylic acid-methyl acrylate copolyners, propylene glycol, polyethylene
gl ycol, glycerol 25 triacetate, triethyl citrate and/ or col our

addi tives/ pignents such as, for exanple, titaniumdioxide, iron oxide,
i.ndigotin or suitable colour |akes. The present invention further relates to
the use of the pharnmaceutical conposition according to the invention for '
t he prophylaxis and/or treatnent of diseases, in particular of

t hronmboenbol ic 30 di seases such as cardiac infarct, angina pectoris

(i ncludi ng unstabl e angi na), reocclusions and restenoses after an
angi opl asty or aortocoronary bypass, cerebral infarct, transitory ischemc
attacks, peripheral arterial occlusive diseases, pulnonary enbolisns or deep
venous thronboses. -6- The invention is illustrated in greater detail bel ow
by neans of preferred exenplary enbodi nents, to which, however, it is not
restricted. If not stated otherwise, all quantitative data belowrelate to



percentages by weight. -7- Experinental section 1. Tablet preparation using
Granul es conprising the active conmpound (1) in hvdrophilized formfluidized
bed granul ation process 1.1 Tablet composition (in ng/tablet) 5 Active
conpound (1), micronized 20.0 ng Mcrocrystalline cellulose 35.0 ng

Lact ose nonohydrate 22.9 ng Croscarnell ose (Ac-Ai-Sole, FMC) 3.0 ny

Hydr oxypr opyl net hyl cel lul ose, 5 cp 3.0 ng 10 Sodi um | auryl sul phate 0.5 ny
Magnesi um stearate 0.6 ng Hydroxypropyl nethyl cellulose, 15 cp 1.5 ng

Pol yet hy| eEgpeyimental s8ctBB0 0.5 ng Titaniumdioxide 0.5 nme 15 87.5 ng 1.2
Preparation Hydroxypropyl methyl cel lul ose (5 cp) and sodiumlauryl sul phate
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m xture of m ormﬂ]u;gzedluedgeanmwiou@ ss | act ose rmnohydr ate and 20
croscarnmell ose as a granulating liquid in the course of a fluidized bed

granul atio ftrer dryi. .and sieving (0.8 mm nmesh width) the resulting
granul es, ﬂﬁgﬁ%béftlfmnggség&a?'élqgéta{?ilatéed and m xed. - The press-ready mxture
thus obtained is conpressed to give tablets having a 6 mm di aneter and a
fractur® rastiwtiampemd()xicroni8d N. The s:wmsmguent coating of the tablets is

carried ou%vﬁusi ng ,.titani um di oxi de, whi Cbho i S suspended i n an aqueous
solution o ?W‘Eﬂ’ ﬁ‘;\P?ﬁat hyl cel | ul os€’
Lactose monohydrate 229 mg
Croscarmellose (Ac-Di-Sol®, FMC) 3.0mg
" Hydroxypropylmethylcellulose, 5 cp 3.0mg
10 Sodium lauryl sulphate 0.5mg
Magnesium stearate 0.6 mg
Hydroxypropylmethyleellulose, 15 cp 1.5 mg
Polyethylene giycol 3.350 0.5mg
Titanium dioxide _05mg
15 87.5mg

1.2 Preparation

Hydroxypropylmethylcellulose (5 cp) and sodium lauryl sulphate are dissolved in water. The
micronized active compound (I) is suspended in this solution. The suspension thus prepared is
sprayed onto the original mixture of microcrystalline cellulose, lactose monohydrate and
20 croscarmellose as a granulating liquid in the course of a fluidized bed granulation. After drymg
and sieving (0.8 mm mesh width) the resulting granules, magnesium stearate is added and mixed.
The press-ready mixture thus obtained is compressed to give tablets having a 6 mm diameter and a
fracture resistance of 50 — 100 N. The subsequent coating of the tablets is carried out using
titanium dioxide, which is suspended in an aqueous solution of hydroxypropylmethylcellulose

25 (15 cp) and polyethylene glycol.



25 (15 cp) and pol yethyl ene glycol. -8- 2. Tablet preparation using granules
conprising the active conpound (1) in hydrophilized form high-speed

granul ati on process 2.1 Tablet conposition (in ng/tablet) Active conpound
('), mcronized 5.0 ng 5 Mcrocrystallige cellulose 40.0 ng Lactose
nonohydrate 33.9 ng Croscarnellose (Ac-Di-Sol(r), FMC) 3.0 ng

Hydr oxypr opyl net hyl cel lul ose, 3 cp 2.0 ng Sodium |l auryl sulphate 0.5 ng 10
Magnesi um st earate O. 6 ngy Hydroxypropyl rret hyI ceI I ul ose, 15 cp 1 5 rrg

Pol yet hyl ehe Tablet ofepd I 40 i sing p : e ngy
15 87.5 ny é igr ﬁpar %tl on thrlJoen s%lc)éstances cel I ul ose Iact ose rmnohydr ate
and croscar in a high- speed m xer (original

granul e m xture). Hydroxypropyl nmethyl cellul ose (3 cp) and sodi um | auryl

sul phat e ar.e Thbis cdnipahition (nbingftabldthe m croni zed active conpound (1) is
suspended in this solution. 20 The suspension thus prepared is added to the
original granule m xame as %Wgranul ati ngol iquid and blended uniformy with
the ori gi naf*™grame 8 M-t %d th the ai ¢ &8 t he rapidly rotating stirrer.

Af ter thor MugseryBRlinegeMassebeen carried awtomghe moist granules are sieved (4
mm mesh width) and, dried in the fluidized bed. After sieving the dried
granul es (PREsSHRPRRbYArati dt h), magnesi um33stB&irate is added and ni xed. The

press- r eadyroflakhdilose (RUSI-RPL 2hvitad i s comprggsed to give tablets

Hydroxypropylmethylcellulose, 3 cp 2.0 mg

.‘ Sodium laury] sulphate 0.5 mg
| 10 Magnesium stearate 0.6 mg
Hydroxypropylmethylcellulose, 15 cp 1.5 mg

Polyethylene glycol 400 0.5 mg

Iron yellow 0.1mg

Titanium dioxide 0.4 mg

15 87.5 mg

2.2 Preparation

The substances cellulose, lactose monohydrate and croscarmellose employed are mixed in a high-
speed mixer (original granule mixture). Hydroxypropylmethylcellulose (3 ¢p) and sodium lauryl
sulphate are dissolved in water. The micronized active compound (I) is suspended in this solution.

20 The suspension thus prepared is added to the original granule mixture as a granulating liquid and
blended uniformly with the original granule mixture with the aid of the rapidly rotating stirrer.
After thorough mixing has been carried out, the moist granules are sieved (4 mm mesh width) and
dried in the fluidized bed. After sieving the dried granules (0.8 mm mesh width), magnesium
stearate is added and mixed. The press-ready mixture thus obtained is compressed to give tablets

25  having a 6 mm diameter and a fracture resistance of 50 — 100 N. The subsequent coating of the
tablets is carried out using titanium dioxide and iron yellow, the pigments being suspended
beforehand in an aqueous solution of hydroxypropylmethyleetlulose (15 ¢p) and polyethylene
glycol.



25 having a 6 nun dianeter and a fracture resistance of 50 - 100 N. The
subsequent coating of the tablets is carried out using titanium di oxide and
iron yellow, the pignents being suspended beforehand in an agueous sol ution
of _hydroxypropyl met hyl cel | ul ose (15 cp) .gnd pol yet hyl ene glycol. -9- 3.
Preparati on of granules conprising the active conpound (1) in hydrophilized
formand filling as sachets 3.1 G anule conposition (in ng/sachet) Active
conmpound (1), mcronized 50.0 ng 5 Nhnnltol 662 0 ng C}oscarnellose

(Ac- Di - Sol 3.r Prepaki fran td g ) ] p 1L
Sodiun1|aury¥ sul phate 1.0 ng nghly dlsperse silica (Aer05|l(r) 200,
Degussa) 2.04#8345—%§$3mberry flavouring, spray-dried 5.0 no 750.0 ngy 3.2
Preparati on Hydroxypropyl met hyl cel l ul ose (5 cp) and sodium | auryl sul phate
ar e di ssolaedrafulabmpositldie(in MgtadrRt)zed active conpound (1) is suspended in
this solution. The suspension thus prepared is 15 sprayed onto the ori ginal
m xture of mannitol crosc mell ose as a granulatjing liquid in the course
of a fIU|dA?@B°ﬁEﬂ“B€§ﬂdW§PF% After drying and s?@b?%g (0.8 nm nesh wi dt h)
t he resul tNagitogr anul es, hlghly di sperse silica (#62.0&g (r)) and strawberry
flavouring are added and m xed. The m xture thus obtalned is filled into
sachet pouenarmpdiosesderky- Sﬁilt:ﬁMcCHe aid of a sachet f¥PMe&ng machine. 20 4.

Preparathgyg§)@ﬁ@Qng§kgmﬂgkl§hpg the active conpeypg,(1) in hvdrophilized
form and I’ng 1nto hard gel ati ne capsul es
Sodium lauryl sulphate 1.0 mg
, Highly disperse silica (Aerosil® 200, Degussa) 20mg
10 Strawberry flavouring, spray-dried 3.0 mg

750.0 mg

3.2 Preparation

Hydroxypropylmethylcellulose (5 cp) and sodium lauryl sulphate are dissolved in water. The
micronized active compound (I) is suspended in this solution. The suspension thus prepared is
15  sprayed onto the original mixture of mannitol and croscarmellose as a granulating liquid in the
course of a fluidized bed granulation. After drying and sieving (0.8 mm mesh width) the resulting
granules, highly disperse silica (Aerosil®) and strawberry flavouring are added and mixed. The
mixture thus obtained is filled into sachet pouches to 750 mg with the aid of a sachet filling

machine.

20 4. Preparation of sranules comprising the active compound (I} in hvdrophilized form and

filling into hard gelatine capsules ‘ .

4.1 Granuie composition (in mg/capsule)

Active compound (1), micronized 20.0 mg
Microcrystalline cellulose 30.0 mg
25  Lactose monohydrate 79.5 mg
Maize starch 250 mg
Hydroxypropylmethylcellulose, § cp 4.5 mg
Sodium lauryl suiphate 0.5 mg
Highly disperse silica (Aerosil® 200, Degussa) _05mg

30 160.0 mg



4.1 Granul e conposition (in ng/capsule) Active conmpound (l), mcronized 20.0
ng Mcrocrystalline cellulose 30.0 ng 25 Lactose nonohydrate 79.5 ng M ze
starch 25.0 ng Hydroxypropyl nethylcellulose, 5 cp 4.5 ng Sodium | auryl

sul phate 0.5 ng Highly disperse silica {ferosil(r) 200, Degussa) 0.5 me 30
160.0 nmg -10- 4.2 Preparation Hydroxypropyl nethyl cellul ose (5 cp) and sodi um
| auryl sul phate are dissolved in water. The mcronized active conpound (1)
is suspended in this solution. The suspension thus prepared is sprayed onto
the origi ngd pPrepdritiéh of m crocrystalline cellul ose, |actose nonohydrate and
mai ze 5 starch as a granulating liquid in the course of a fluidized bed

granul ation. K After ie in 0.8 sh w dt the,result'n
granul es, Hydgpiprogy g‘:ﬁﬁyggﬂﬁ?qe' 8(?%‘51}“(%15“;5& nﬁ%&eﬁ“dﬂ%ﬁ"]ﬁf&é‘ﬂwa tefh
M xture obhaiRedd 'a@tw%'c'ohﬁguﬂdog?l@osuﬂn&é& igakH s@l@ﬁ@h IThE QuipehsorOBlabicpRed is
capsul es of c‘gsule si ze arison of tablets wth/wthout
hvdr ophi | i speagedertp\iee egib umytuyel of lglcnocmt@ilélp celbHpSsleosnmophadrateaad orriZZ0 | n
order t i el i 0 ahjlity

of 1 or il A2k HRERE ARl BRORRNE R A ed DERIRECURE, SYREMR o)
tabl et s ha@iSnomanesid) widgh)atbe revldtmg)grpmdcsdhxghlardnsecx‘se {ilida (@srerctSih% i$ @ddedwmchglxed
conposi ti ar.e ore| ablet Act i ve on
TR L SR D R et e A s S
Croscarnel l ose (Ac-Di-Sol (r), FN(D 3 0 ny

5. Comparison of tablets with/without hydrophilized active compound (I)

5.1 Tablet composition, preparation

10 In order to investigate the tablet properties and the improved bioavailability of formulations
containing hydrophilized active compound (I), uncoated tablets having a2 10 mg active compound

content (I) of the following composition are prepared (in mg/tablet):

Active compound (I), micronized 10.0 mg
Microcrystalline cellulose 40.0mg
15  Lactose monohydrate 27.9mg
Croscarmellose {Ac-Di-Sol®, FMC) 3.0 mg
Hydroxypropylmethylcellulose, 5 cp 3.0mg
Sodium lauryl sulphate 0.5mg
Magnesium stearate _0.6mg
20 85.0 mg
Tablet A: prepared by direct tabletting without granulation ‘
Tablet B: prepared by the fluidized bed granulation/suspension process described in 1.2

The mixture for tablet A and the granules for tablet B are in each case pressed to give tablets

having a diameter of 6 mm and a fracture strength of about 70 — 80 N.
25 5.2 Tablet properties

5.2.1 Disintegration time in water (USP disintegration tester, Erweka):
Tablet A: about 1.5 minutes
Tablet B: gbout 6.5 minutes



Hydr oxypr opyl net hyl cel lul ose, 5 cp 3.0 ng Sodium |l auryl sul phate 0.5 ny
Magnesi um stearate 0.6 Ing 20 85.0 ng Tablet A prepared by direct
tabletting without granul ation Tablet B: prepared by the fluidized bed
granul ati on/ suspensi on process describedijn 1.2 The m xture for tablet A and
the granules for tablet B are in each case pressed to give tablets having a
dianeter of 6 nmand a fracture strength of about 70 - 80 N. 25 5.2 Tabl et
properties 5.2.1 Disintegration tine in water (USP disintegration tester,
Erweka): Aabl eln-Atroablease 1.5 m nutes Tablet B: about 6.5 mnutes -11- 5.2.2
In-vitro rel ease The anmpbunts of active conpound rel eased based on the

declared tqatal content .of the tablets ar sho in.Tabhle | below, Table 1:
ovitro rOremERRi Rores bRl @i o B Mty Bl Syt 2t G
Tabl et B 9%wR50TH69 8865 (USP paddl e, 900 nl of acetate buffer pH 4.5 +
0.5% sodi um | auryl sul phate, 75 rpn) 5.2.3 Bioavailability For the

i nvestigation of the biogavailability, three dogs were in each case
admi ni stered t hf4bke L:dBrEtarelegie A or three tablets of B in cross-over
fashi on. The correspondi ng pharmacoki netic paraneters 10 after oral
gdrinistration of 3 ng of 4qflye compound (1)/Kkg arefidsted in Table 2

el ow.

Tablet A 87% 92% 93% 94%

Tablet B 94% 95% 96% 96%

(USP paddle, 900 ml of acetate buffer pH 4.5 + 0.5% sodium lauryl sulphate, 75 rpm)
5.2.3 Bioavailability

For the investigation of the bioavailability, three dogs were in each case administered three tablets
of A or three tablets of B in cross-over fashion. The corresponding pharmacokinetic parameters

10 after oral administration of 3 mg of active compound (I)/kg are listed in Table 2 below:



-12- Table 2: Pharmacokinetic paraneters of active conpound (1) Animal Mean
S.D. Mean S.D. 1 2 3 geom geom arithm arithm Tablet A AUC(O0-24)
[mg-h/11 1.39 2.31 3.34 2.21 1.55 2.35 0.974 AUC(0-24)oorm [kg-h/1] O0.464
0.770 1.11 0.735 1.55 0.782 0.325 C. [np/1] 0.299 0.398 0.430 0.371 1.21
0.376 0.0684 Cmax, nonn [kg/1] 0.0997 0.7I33 0.143 0.124 1.21 0.125 0.0228
C(24)/Crax [99 12.2 2.99 55.1 12.6 4.29 23.4 27.8 t. [h] 1.00 1.50 0.750
1.04 1.42 1.08 0.382 Tablet B AUC(0-24) [ng-h/1] 2.82 3.03 3.73 3.17 1.16

3. 19 0. 4767appd S Ml ddRInRiE B dlersQf 9dBre tolporkddd 1.06 1.16 1.06 0.159 Cnax
[mg/ 1] 0.478 0.513 0.321 0.428 1.29 0.437 0.102 Cm _"o" [kg/1] 0.159 0.171

0.107 0.1 1.29 0. 146 00341 C(24)/C . —[9% 264 1.17 93.4 14.2 9 53 40 3
47.7 t,ofx [h] 1.00 1.50 O./X&ifhall. 04 1.42 1.08 ﬁM&ﬁh’Z Rebul {Meann s|SiR.e of
sl ower di %I ntegration (see EL 2.1) d very simliar in- iet rofrel easje .&%ee
5.2.2) of | tablet B in conpatisan tablldt A 8kt R Y6 i
advant ageéhgmetabsorpt i on and thus 5 bioavailahility ijncreased byl about
35% At the—sanme—tin amarked—detrease T thevartabitityrTs tohe_noted.
The only @PEXce bdmadédh [13d1 et 281and BaBl et |B%l s t hedhydrophi 1 IP24fi oh of
the active ound y 1 | ef W t he aj f S nsi rocess
in the coﬁggﬁg%’%”ﬁ'e ; ?{ll g%iﬁ' Ofﬁg" %&209“?'?}%%94 )ﬂﬁlgﬂ?ﬂﬁ 0329
PCT/ EP20047012897 Patlowtl] clid2ds  (0.398 0.430 0.371 1.21 [0.376 0.0684
Crmax orm kg/l] 100997 [0.133  10.143  |0.124 121 [0.125  [0.0228
C(24)/Crnax [%] 12.2 2.99 55.1 12.6 429 (234 27.8
tonax [h] 1.00 1.50 0.750 1.04 142 |1.08 0.382
Tablet B
AUC(0-24) [mg-h/l] |2.82 3.03 3.73 3.17 1.16 {3.19 0.476
AUC(0-24)p0rm  |[kgh/1] [0.938  [1.01 1.24 1.06 1.16 |{1.06 0.159
Crax [mg/1] [0.478 0.513 0.321 0.428 1.29 {0.437 0.102
Crax.norm [kg1] 0.159 0.171 0.107 0.143 1.29 10.146 0.0341
C(24Y/Coun [%] 26.4 1.17 934 14.2 9.53 |40.3 47.7
Tonax [h] 1.00 1.50 0.750 1.04 142 [1.08 0.382

Result: In spite of slower disintegration (see 5.2.1) and very similar in-vitro release (see 5.2.2) of
( tablet B in companson to tablet A, tablet B has marked advantages in absorption and thus a
5  bioavailability increased by about 35%. At the same time, a marked decrease in the variability is to
be noted. The only difference between tablet A and tablet B is the hydrophilization of the active .
compound (I) in tablet B with the aid of the suspension process in the course of the moist

granulation.



1. Process for the preparation of a solid, orally adm nistrable

phar maceutical conposition conprising

5-chl oro-N-({(5S)-2-0x0-3-[ 4-(3-oxo- 4- m)rphollnyl) phenyl ] -1, 3- oxazol i di n- 5-
yl ) - met hyl ?chz logpdgnecar boxam de (1) ﬁ]_hydr ophilized fop /%PE%@M%M zed
in that 5 Tl rst granul es conprising e active corrpounda?l In
hydrophilized formare prepared by noist granulation (b) and the granul es
are then cgQnverted into the pharnaceutical conposition, if appropriate with
addi tion O&téﬁ%ﬁi‘#@éeuti cally suitable additives. 2. Process according to
Claim1, characterized in that the noist granul ation nethod used is 10
fluidized bed gprdit &ri 08 proparalsrO6Ls 301&1}@6&1@“ aﬂ@lﬁlﬂraﬂeqihmﬂacamca composition
characterized in that the active conpo (1) ﬁ%gd i n crystaqlllne
Form e Proces®TREEHE Aot oL QST AR S ehe arbmrpaa ot b ke
conpound (1) Isy@%h@»ezd:moﬁahen@ea@wmnmqnfupﬁya}o hRiz&4 fol?h QESESeRCE / @hing to one
of Clains 1 to 4, characterized in that the actlve corrpound (1) suspended
in the granul ating liquid is introduced into the noist granulation. 6.
Process® accor di @Y t ofishe&appleTcampising ths ®tive wampeund r () & hydsophiizged ¢ fyen are
pharmaceutical co rapidly releasing the active
conpound (1). 7. Sol gﬁa%dqgllr{.‘aﬂ?d&ﬁm strabl e pharmaceutical conposition
prepared by the process accordl ng - 20 to Caiml. 8 Solid, orally

adm ni strabl e par mearduthe catnudesnye sheni omverdssinte slilmgh@mmp@ﬂb-cpmp@(it%) if

2- 0x0- 3-[ 4- ( 3- oxo- 4- yl }-methyl)-2-thio
phene- carboxam de (%B?Fq%ggéﬁk‘gtr %@{ﬁ?@gﬁ%&ﬁ&g%@@?&%@u &{ cal conposition
according to Claim8, conprising the active conpound (1) in 25 crystalline
form 10. Phar nkroenst keatdirgoridaint |, oharagerizediimtnat the Gloét gragulaitnmpethed wgd ishe

acti veld:orrpoundﬂL(i(Iﬁ)Zedbr‘l3d granulagm zed form

3. Process according to Claim 1 or 2, characterized in that the active compound (I} 1s

employed in crystalline form.

4. Process according to Claim 3, characterized in that the active compound (I) is employed in

micronized form.

15 5. Process according to one of Claims 1 to 4, characterized in that the active compound (I)

suspended in the granulating liquid s introduced into the moist granulation.

6. Process according to one of Claims 1 to 5, characterized in that the pharmaceutical

composition is a tablet rapidly releasing the active compound (I).

7. Solid, orally administrable pharmaceutical composition prepared by the process according -
20 to Clatm 1.
8. Solid, orally administrable pharmaceutical composition, comprising 5-chloro-N-({(55)-

2-0x0-3-[4-(3-0x0-4-morpholinyl)-phenyl]-1,3-oxazolidin-5-yl }-methyl)-2-thiophene-

carboxamide (I} in hydrophilized form.

9. Pharmaceutical composition according to Claim 8, comprising the active compound (I) in
25 crystalline form.
10. Pharmaceutical composition according to Claim 9, comprising the active compound (I) in

micronized form.



-14- 11. Pharnmaceutical conposition according to one of Clains 7 to 10,
characteriZzed tn tnat tne acrive conpounmt-{I T3 présent in a concentration
of 1 to 60% based on the total mass of the formulation. 12. Pharnaceuti cal
conposition according to one of Clains 7 to 11, conprising sodiumlauryl 5
sul phate as a wetting agent. 13. Pharmaceutical conposition according to
Claim 12, conprising sodiumlauryl sulphate in a concentration of 0.1 to
5% based on the total nass. 14. Pharmaceutical conposition according to one
of Clainms 7 to 13, conprising hydroxypropyl nmethylcellul ose as a hydrophilic
bi ndi ng agent. 10 15. Pharmaceutical conposition according to Caim 14,
conpri si ng hydr orpgaeulical baipbylictdctdtling & dnd oA CRARCERL 10aiHaAeted n tha tHe5 %

based on the total mass. 16. Pharmaceutical conpasiti according to one of
Claims 7 to 15 i ﬁcft"ﬁémr’muﬁﬁ? ) 5 DERSERY i Soncapieation i SLOALEA R (5 i
according to O aiypfdGulagod.ne formof a rapid-release tablet. 18.

Phar maceuti cal conposition according to Caim16 or 17, characterized in
that the t ab1|2.et lPﬁmm%geugc%YSognepgsit\é\gntagco?‘dir?got%tolng] gf Claims 7 to 11, comprising sodium lauryl

5 sulphate as a wetting agent.

13, Pharmaceutical composition according to Claim 12, comprising sodium lauryl sulphate in

a concentration of 0.1 to 5%, based on the tota! mass.

14, Pharmaceutical composition according to one of Claims 7 to 13, comprising

hydroxypropylmethylcellulose as a hydrophilic binding agent.

10 15,  Pharmaceutical composition according to Claim 14, comprising hydroxypropyl-

methylcellulose in 2 conceniration of 1 to 15%, based on the total mass.
16.  Pharmaceutical cornposition according to one of Claims 7 to 15 in the form of a tablet.
17. Pharmaceutical composition according to Claim 16 in the form of 2 rapid-release tablet.

18.  Pharmaceutical composition according 1o Claim 16 or 17, characterized in that the tablet is

15 covered with a coating.



