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which may in turn be enclosed in
Pharmaceutically suitable acids for the purposes of this invention are for
example tartaric acid, fumaric acid, succinic acid, citric acid, malic acid,
glutamic acid and aspartic acid including the hydrates and acid salts thereof.
Particularly suitable for the purposes of this invention are tartaric acid,
fumaric acid, succinic acid and citric acid.

A preferred embodiment of the invention is a multiparticulate preparation in

which the individual particles are constructed as in Figure 1.

Figure 1 shows the diagrammatic structure of the pharmaceutical composition
by means of a section through a pellet suitable for the preparation of the
pharmaceutical composition according to the invention. The roughly bead-
shaped / spherical core region of this pellet contains/consists of the
pharmaceutically acceptable organic acid. Then follows a layer, the so-called
insulating layer, which separates the acid core from the layer containing the
active substance. The insulating layer is in turn surrounded by the equally
spherically shaped layer of active substance which may in turn be enclosed in
a coating which increases the abrasion resistance and shelf life of the pellets.
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cellulose wilql bg needed insxcead of binders. It is also possible to use pure (100
%) acid as the starting material if it can be obtained in a sufficiently narrow
range of particle sizes. The pharmaceutically acceptable organic acids used
are preferably tartaric acid, fumaric acid, succinic acid or citric acid; tartaric
acid is particularly preferred. As binder, it is possible to use gum arabic ora
partially or totally synthetic polymer selected from among the hydroxypropyl-
celluloses, hydroxypropylmethylcelluloses, methylcelluloses,
hydroxyethyicelluloses, carboxymethylcelluloses, polyvinylpyrrolidone, the
copolymers of N-vinylpyrrolidone and vinyi acetate, or combinations of these
polymers; gum arabic is preferred. The spherical core material preferably has
an average diameter of 0.4 — 1.5 mm. The content of the pharmaceuticaily
acceptable organic acid is usually between 30 and 100 % in the core material,
corresponding to an amount of between 20 and 90 %, preferably between 20
and 80 % in the finished pellet (i.e. in the pharmaceutical composition).

To increase the durability of the finished product it is advantageous to coat the
core material before the application of the active substance with an insulating

layer based on a water-soluble, pharmaceutically acceptabie polymer.
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during t he Qitigpaly senajating eigeatss Aurteareed sahokihe active substance is the
mesylate (methanesulphonate) of the compound of formula 1. Suitable binders

include for example hydroxypropylcellulose, hydroxypropylmethylcellulose,
methylcellulose, hydroxyethylcellulose, carboxymethyicellulose, polyvinyl-
pyrrolidone, copolymers of N-vinylpyrrolidone and vinyl acetate or
combinations of these polymers. Preferably, hydroxypropylcellulose or
copolymers of N-vinylpyrrolidone and viny! acetate are used. The addition of
separating agents such as e.g. talc or silicic acid serves to prevent the
particles from aggregating during the process. The active substance content
is 5 to 60 %, preferably 10 to 50 % of the pharmaceutical composition.

The optional outermost layer, which serves to reduce any increased abrasion
during packing into capsules and/or to increase the shelf life, consists of
pharmaceutically conventional film-forming agents, plasticisers and optionally
pigments. Suitable film-forming agents include for example hydroxypropyl-
cellulose, hydroxypropylmethylcellulose, methylcellulose, polymers and
copolymers of acrylic and methacrylic acid and the esters thereof, or
combinations of these polymers. Suitable plasticisers include infer alia
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Suitable core material has an average diameter of 0.4 to 1.5 mm, preferably
0.6 to 0.8 mm.

First, the insulating layer is applied to this acid-containing core material. This
can be done by conventional methods, e.g. by applying an agueous
dispersion of the water-soluble, pharmaceutically acceptable polymer,
optionally with the addition of plasticisers, separating agents and/or pigments,
in a fluidised bed, in coating pans or in conventional film coating apparatus. If
necessary the product can then be screened again.

Then the active substance is applied from a dispersion containing binder and
optionally separating agent. The volatile dispersant is removed during or after
the process by drying. Suitable binders in the dispersion may be for example
hydroxypropylcellulose, hydroxypropylmethylcellulose, methylcellulose,
hydroxyethylcellulose, carboxymethylcellulose, polyvinylpyrrolidone, copoly-
mers of N-vinylpyrrolidone and vinyl acetate or combinations of these
polymers. Preferably, hydroxypropylcelluiose or copolymers of N-
vinylpyrrolidone and vinyl acetate are used. Suitable separating agents
include e.g. taic or silicic acid; preferably, talc is used. The dispersants may
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preferred. cHmethen be packed into hard capsules, for example. To do this, a number of
these units corresponding to the required dosage are packed into hard
capsules in a standard capsule filling machine. Suitable hard capsules
include, for example, hard gelatine capsules or hard capsules of
hydroxypropylmethylcellulose (HPMC); HPMC capsules are preferred. The
active substance content of the pharmaceutical composition is 5 to 60 %,
preferably 10 to 50 %; the content of the pharmaceutically acceptable organic
acid is usually between 20 and 90 %, preferably between 20 and 80 %.

Unless otherwise stated, percentages specified are always percent by weight.
All the data on the active substance content relate to the active substance

base of formula | {not to a specific salt) unless otherwise stated.

Clinical trials

In preliminary tests on test subjects with conventional tablets containing the
compound of formula I it had been established that highly variable plasma
levels occurred, with individual cases of malabsorption. The variability of the
plasma level pattems is significantly lower after the administration of the
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active substance base per capsule was clinically tested for its
bi oavailability on a total of 15 volunteers. In one branch of t he
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any pre-treatment. In another branch of the treatment the same volunteers
were pre-tfreated, prior to the oral administration of the compaosition, with 40
mg of pantoprazole b.i.d. (= twice a day) for three days by mouth to increase
the gastric pH; the treatment with pantoprazole was continued during the
administration of the formulation according to the invention.

The degree of absorption was determined by measuring the quantity of active
metabolite of formula |l excreted in the urine.

The relative bioavailability after pre-treatment with pantoprazole was 94% on
average compared with administration without any pre-treatment.

Under comparable conditions of administration, the relative bioavailability
(based on the area under the plasma concentration/time curve) of a tablet
containing 50 mg of active substance, developed and produced according to
the prior art and containing no water-soluble organic acid, after
corresponding pre-treatment with pantoprazole, is 18 %. The following list
shows the precise composition of the tablet used:
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The relative bioavailability was thus improved by about a factor of 5 by using
the formulation according to the invention.

The formulation prepared according to Example 2 containing 50 mg of active
substance base per capsule was also clinically tested for its bioavailability on
a total of 15 volunteers. In one branch of the treatment, the volunteers were
given the composition by mouth on an empty stomach without any pre-
treatment. In another branch of the treatment the same volunteers were pre-
treated, prior to the oral administration of the composition, with 40 mg of

pantoprazole b.i.d. for three days by mouth to increase the gastric pH; the

treatment with pantoprazole was continued during the administration of the

formulation according to the invention.

The degree of absorption was determined by measuring the quantity of the

active metabolite of formula Il excreted in the urine.

The relative bioavailability after pre-treatment with pantoprazole was 76% on

average compared with administration without any pre-treatment.

Under comparable conditions of administration, the relative bioavailability

(based on the area under the plasma concentration/ time curve) of a tablet

containing 50 mg of active substance, developed and produced according to

the prior art and containing no water-soluble organic acid, after



a total of 15 volunteers. In one branch of the treatnment, the volunteers
were given WeRe Z’iﬂ?ﬁosmlon by nmouth on an enpty st omac P I ERBYAR 4hy pre
treatment. I n another branch of the treatnent the sane volunteers were pre-
treated, prior to the or adm ration of the ¢ th 40 ng of
pant oprazol‘@”ﬁ?spoad'”ﬂd?ret Fﬁ"”é@eﬂ VEEW“M%OI?O'Q %I&gg%@ fbh Q\sl)ntsltl c pH the
treat ment ViHdl<PRBISRERS P/&ﬁ,&p&tthgqﬁg fdysdng the administration of the
formul ati on accorglﬁn}g Ito tﬁ1 vention ﬁ déegree of absorption was
determi ned by maasurlng the quantity of the actlve net abolite of formula
Il excretedpmthe U |ne The 'Iﬁg?édl‘éﬁt”' UdVdI a1 nm llbf' pre-treat nent

wi t h pant oprrazete—was— O ed—ntt-h st ati on w t hout
any pPe-t rgat ment . Upmﬁ.sy}:a)‘:% L1 gh CEHP\Q#‘FIQ 6ﬁrqqp fl_adm-Ai‘'st rat{i on, the

relative bi davai pabi | BCPSEAIRRYAMREIS he area unddr t h&OH asne
concentration/ t@&ne ¢Ui&esrystalline eglldase cont ai ni g 5048@ of 4dcti ve
subst ance, devel%ped envdppriddoeed according to tlhe pr3.dr art| and

cont ai ni ng mo wat er - $@laghksiudti searasteaci d, after WO 03/0§4056 |PCT/ E

P03102141 9 WJM B% Vgl erea6a L v W partopT gEH €, =fls 18 % The

foll ow ng | i[st ghO c €OPoSst t+on—of—the—=8 et—ysed:
I ngredi ent ng/ t abfet & 2 Ugg‘%& Y he compoeund of fnrmD tC7 7 Hact ose

nmonohydr at e58. 0 Omi ¢ ystalline cellul ased8 3 r‘r_oqngxﬁ?dﬁonp .4 magnesi um
st ear at e2. 6 | pol yEt hy | BY&gKyRiepyieraioricellese ani um |di oxilR. 80 |t al c0. 64

Ehydr oxypr opyl ndEhyl ¢igd okideeellon 0.08
Total 174.0

D

The relative bioavailability of the active substance compared with
conventional formulations was thus improved by about a factor of 4 by using
the formulation according to the invention. The bioavailability of the two
formulations according to the invention compared with the tablet described
above with and without the simultaneous administration of pantoprazole is
graphically illustrated in Figure 2.

The clinical trials show another advantage of the preparation according to the
invention containing the compound of formula |, which is that it ensures
adequate bioavailability of the active substance, better than that of a
conventional pharmaceutical preparation and largely independent of the
gastric pH, it reduces fluctuations in the bicavailability of the active substance
and it prevents malabsorption. Another advantageous property of the
pharmaceutical composition according to the invention is the fact that it is
suitable for all patients, i.e. including those in whom the gastric pH is
increased by normal physiological variability, by disease or by co-medication
with drugs which raise the gastric pH.



U iron oxide yel | ow). 08 Total 174.0 The rel ative bioavailability of the
active subsWQrP@@P?éQﬁ?par ed with conventional fornulati on8CUW&E0Y9RI&!| npr oved
by about a factor of 4 by using the forr‘ru| ation according to the

i nvention. JThe bioavailability of t formul ations according to the

he t .
i nvention cbipdPerd Qﬁ?"@'ﬁé’set'étﬂX&?dt?é‘é'E\nﬁ%HQ@OOa‘BS\%fw?ﬁ“‘é‘u‘n@#%t@ t the
si mul t aneousadifien caps@bl, Peftatg BoAB RIS, idst SFABRbAATS Yo I 5b ted in
Figure 2. 'Iliﬁae cﬁ ni cg t,r’i%g?s % gw anot hersédvgngage oﬁ%eo prepa g]tai on
accor di ng tibetdotiveisubetancehaseninadathnepsehenasompisicelaafayf ormul a 1, which is
that it ensures adequate bioavailability of the active substance, better
than that of a conventional pharmaceutical preparation and |argely

i ndependentTigd ptdigrredastid bfaditiito bttiveSsRandd MGABtlicoms1ite abbat 4 - 1,
bi oavai |l abi|i té@{of the active substance and it prevents mal absorption.

Anot her advaRBLRfEtRIabgtween abput hd aphadilneRieieebiy. atlsasbenei on accor di ng
to the inveyy j (I I I LI i , 1.e.

i ncluding t ds“gé]lehis%é(;tﬁﬁj Iﬁgéeg&aié?rﬁring %fqﬁpsc%%élog&gg%fgfgﬁg@laAofﬁélu%%?

physi ol ogi dimhit vhabadti 4:i t(zcid by adtise salestancdyis generdllyadte@nineditifthgr ugs whi ch
raise the gastric pH WO 03/074056 PCT/ EP03/02141 10 The dosage for oral
use i s expdBP¥MYR) ascepigblenyzaef Hie prepagatian/s tae sesied dosages(Muyseber

capsul e), peife é!réﬁ;shﬂe 200 nmg, nost preferably 75 to 150 ng of the
active substance base, I n gach case once or twice a day. The preferred
ratio of acid to active substanceis about 0.9 : 1 to about 4 : 1, nost
preferably hetween about 6 1:1 and 3:1. Preferab at | east one equival ent
of acidis 'ﬂgeeﬁ?cg@p?qﬁ)t] EB%OUPH’ear@dﬂﬁ%‘gﬁg t%f'&%@*\%ih@ IRVERYRN: ypper  1imit of
about 4:1 (acid to active substance) is generally determ ned by the

maxi mum accept abl e size of the preparation in the desired dosages (nunber
of pellets per capsule). The Exanples that follow are intended to
illustrate the invention:



WO 031074056 11 Exanple 1 PCT/ EP03/02141 percentage corrposition&a]rdrfer core

I nsul ating ‘Q(Qtoi3<%4q,5§psul e capsule materiall ayer subst ancep?yggﬁ):’[’

| ayer tartaric acid6l.3--61.3176.7353.4 g m ar abi c3.12.85.917.034.0

tal c-5.63. 28. 825. 450. 7 hydroxypropyl cel | ul ose--4.04.011.523.1 active

subst ance

(active substance
(active substance

formul a |

g

]

(rmesyl ate of the -20.020.057.7*115. 3** conpound of fornula 1)
total 100. 0288,4pjg61 5 *) corresponds to 50 ng of the conpound of fornula I

base) **) corresponds to 100 ng of the conpound of

base) a) Production of core materi al

cont ai ni ng

tartari~n Aant A CAamnnact +1 AN aunm-arabhiec..d nart hyv wai aht

CO T T T percentage composition’ - | per per
core insulating |active total capsule | capsule
material |layer substance [mgi [mq]

layer

tartaric acid 61.3 - - 61.3 176.7 353.4

gum arabic 3.1 2.8 59 17.0 34.0

talc - 58 3.2 8.8 254 50.7

hydroxypropylcellulose |- - 4.0 4.0 11.5 23.1

active substance - - 20.0 20.0 57.7* 115.3*

(mesylate of the

compound of formula I)

total 100.0 288.3 576.5

*) corresponds to 50 mg of the compound of formula 1 (active substance

base)

**) corresponds to 100 mg of the compound of formula 1 (active substance

base)

a) Production of core material containing tartaric acid

Composition:

gum arabic
tartaric acid

1 part by weight

20 parts by weight

1 part by weight of gum arabic is dissolved In 4 parts by weight of purified

water at 50°C with stirring. Then 5 parts by weight of tartaric acid are

dissolved in this solution with stirring.

8.3 parts by weight of tartaric acid crystais with an average particle size of 0.4

to 0.6 mm are placed in a suitable coating apparatus fitted with an air inlet and

exhaust, and the pan is set in rotation. At an air inlet temperature of 60° —

80°C the tartaric acid crystals are sprayed at intervals with the solution of




tartaric acid 20 _parts by weight 1 part by weight of gumarabic is
di ssol ved |W8493@§$q5§ by weight of purified water at 50C W/FRO¥QA14E i ng.
Then 5 parts by weight of tartaric acid ar di ssolved in this solution

; part ; 5 ( .

th st . 8.3 b ht, of .t ’ d t gl th
\glver a;eI :);:tgﬁ@f'ﬁaﬂ‘g%ia“@{@f%kgaw %pr,lﬁh?eracﬁ g’r'tbfaaa I qf‘rér- aﬁéﬁﬁiaﬁ%gt&@&u ng
appar at us fpdy@stedithRadd adid! sb MatroagRly s%h@ﬂéﬁtparﬁélgﬁta@fd?%d.s set in

rotation. At an air inlet tenperaturé of 600 - 80C the tartaric acid
crystals are sprayed at intervals with the solution of WO 03/074056

PCT/ EPO3/ 0244 .t I C i.d_an um ajabi ¢. and rinkled wth a total
of 6.7 par 0Pl BC sl SRS R BB e BinG Gafidtyen

spheri cal psir inlstltempersufeosnBgr. - 8breCspherical tartaric acid core materi al
is then dried in the rotating pan at an air inlet tenperature of 60 - 80
C. The core material is fractionated using a tunbler screening machine with
perforated LD AR 1 i e product
fraction be vééﬁ'% ) {églﬁglsgf%tmlalté@ﬁgg alztnwﬂl]%lﬂsfcggérﬂgg%%%r{% bN-(,:_t@ss. b)

| nsul at: on pﬁrfdrbtedcmiamsnmmreairwmigahmiahistm ¢fa0r.s@mu§]o.a¢hm. tnampxaob dddton: cgre
material containing tartaric acid 23 parts by wej um arabic 1 part by
wei ght taIfEan'oﬁat?Eiq‘é’eﬁp %é?@ﬁfb-énﬂﬁﬁ BE?CE Wei?ﬁl‘ﬁesbgf %Grﬁgﬁ?%-c i s di ssol ved
ina mxture of 6.7 parts by weight of 96 %ethanol and 13.5 parts by

wei ght of purified water with stirring. Then 2 parts by weight of talc are
di spersed iy insulatiinued tba oare matefialrdondaining tartéticadidsed bed processing
apparatus, 23 parts by weight of core material containing tartaric acid
are sprayed at an air inlet tenperature of 35 - 40 C wth the dispersion

of gum ar ahtemppsitibal ¢ by the under-bed spraying process. The insul ated
core material containing tartaric acid is then dried in the circulating

air drier Loraomiedal soaining tartaric acid 23 parts by weight
gum arabic 1 part by weight
taic 2 parts by weight

1 part by weight of gum arabic is dissolved in a mixture of 6.7 parts by weight
of 96 % ethanol and 13.5 parts by weight of purified water with stirring. Then 2
parts by weight of talc are dispersed in the solution with stirring.

In a fluidised bed processing apparatus, 23 parts by weight of core material
containing tartaric acid are sprayed at an air inlet temperature of 35° — 40° C
with the dispersion of gum arabic and talc by the under-bed spraying process.

The insulated core material containing tartaric acid is then dried in the
circulating air drier at 40°C for 8 hours.

To remove any lumps the dried insulated core material containing tartaric acid
is screened through a screen with a nominal mesh size of 1.0 mm. The
fraction of material with a particle size of < 1 mmiis further processed.



To renove any | s the dried insulated core material copntaining tartaric
acid is s%eor?fg’gg?‘r’ﬁrough a screen with a nom nal nesh s?éQEB?3"%161mn The
fraction of material with a particle size gQf <1 mmis further processed.
WO 03/ 074056 PCT/ EP03102141 13 <c¢) Production of the active substance | ayer
Conposition: insulated core material containing tartaric acid 91 parts by

vei ght  hydgorraagedcef thel280e 3ubdiahee yepei ght  talc 4 parts by weight
active substance (nesylate of BIBR 1048) 25 parts by wei ght

Hydr oxypropyl cel lul ose is dissolved in 168 parts by wei ght of 2-propanol

W th stirmwen the active substance and talc are dispersed in this
sol ution ng. In a fluidised bed processing apparatus, 91 parts

by wei ght ohsilatad esredneaerial combrin@lareeitzidi 0phas baridighci d are sprayed
at an air inlet tenperature of 20 - 30C with the dispersion containing the
active substykexymopylrellulasrr - bed sprayi ng pr2Begs bymrighel | et s contai ning

the active stance are then dried in the cir i | drier at 35C
for 8 hours@&i’o renove any |lunps the pellets C‘E%Q%#&ﬁ%&{gﬁ% active

subst ance aactivesubstareed (Nesylaib of BSBRe®48M t h 26 parts bglweigsh si ze of 1.25
mm The fraction of material with a particle size of < 1.25 mmis further
processed. d) Packing into capsules A quantity of active substance pellets

cont ai ni ng [ i 3 |Sipacked
Chro st zos) IRAGEIORRRE TRsels 4RRONRIM 166 Dalt by WATHE BF 2 phitd M Gs by
means of a sikpR@Bedthén theyackivesubsiane® @8 GleeasdiEparseddn 2his4olution

with stirring.

In a fluidised bed processing apparatus, 91 parts by weight of insulated core
material containing tartaric acid are sprayed at an air inlet temperature of 20° -
30°C with the dispersion containing the active substance by the under-bed
spraying process.

The pellets containing the active substance are then dried in the circulating air
drier at 35°C for 8 hours.

To remove any lumps the pellets containing the active substance are
screened through a screen with a nominal mesh size of 1.25 mm. The fraction

of material with a particle size of < 1.25 mm is further processed.
d) Packing into capsules
A quantity of active substance pellets containing in each case 50 or 100 mg of

active substance base is packed into size 1 or size 0 elongated hard gelatine

capsules or HPMC capsules by means of a capsule filling machine.



PCT/ E P03/ 02141 percentage conpositionperper core insulating active capsul e
capsul e mat¥Pi%{¥48P8r subst ance total [ng][ng] | ayer tarta‘?q;'l::"g'jc’3"02141

aci d38. 5- 38. 555. 5166. 5 gun1arabicl.91.73.q .215.6 talc-3.56.49.914.342.8
hydr oxypr op Icel!ulose--8.08.011.534.6 active substance (nesylate of the
-40. 040. 057 H** conpound of forrmula 1) total 100.0144. 2432.5 *)

corresponds to 50 ng of the conpound of fornmula | (active substance base)

**) corresponds to 150 ng of the conpound of fornula 1 (active substance
base) a) Pfoduction of core material pemendge agmpasitiani ¢ aci d Cpepos| tiper.
\?\gimgﬁ'[ ag:‘ Cgﬁmpgi ;bib%:/ }Ngl gihtsso} GH& i n [ANSiating @il\)@l ght ﬁalpur iqlﬁpgafet \Ag%@&”e
at 50C with stirring. Then 5 paphsidy| | aRirght Qiupsgid@ric acid angy) [mg]
layer
tartaric acid 38.5 - - 38.5 55.5 166.5
gum arabic 1.8 1.7 3.6 52 15.6
talc - 3.5 6.4 9.9 14.3 42.8
hydroxypropylcellulose |- - 8.0 8.0 11.5 34.6
active substance - - 40.0 40.0 O7.7%| 173.0**
(mesylate of the
compound of formula 1)
total 100.0 144 .2 432.5
*) corresponds to 50 mg of the compound of formula 1 (active substance
’E*E;Sceo:rresponds to 150 mg of the compound of formula 1 {active substance
ase

a) Production of core material containing tartaric acid

Composition:
gum arabic 1 part by weight
tartaric acid 20 parts by weight

1 part by weight of gum arabic is dissolved in 4 parts by weight of purified
water at 50°C with stirring. Then 5 parts by weight of tartaric acid are
dissolved in this solution with stirring.

8.3 parts by weight of tartaric acid crystals with an average particle size of 0.4
to 0.6 mm are placed in a suitable coating apparatus fitted with an air inlet and
exhaust, and the pan is set in rotation. At an air inlet temperature of 60° —
80°C the tartaric acid crystals are sprayed at intervals with the solution of



dissolved in this solution with stirring. 8.3 parts by weight of tartaric
aci d crysta‘{VQ(WOFﬁosgn average particle size of 0.4 to 4" /'ﬁ?r93é92é4bl aced in
a suitable coating apparatus fitted with an air inlet and exhaust, and the
pan is set jin rotafjon, At an _air jnlet t rature of_ 60 - 80C the
Dartaric adPHafrporkand b aigpiyans sRrimkiRc PR IS0l & T Bags PYMRISNAT WO
031074056 FXCHEERA18AH adff, sb idiabiigh9SpHeras sanas ARl forad, Spri Nkl ed
with a totarlg}ggf 6.7 parts by weight gl?§ Boe er tlarta%?lcracid, so t hat
roughly spherical particles are fornmed. The spherical tartaric acid core

material i dri ih.the rotating pan,at an  .air inlet tenperature of
50 < 80 C T SRueanfarlaicte 681 neltish B wh bR the it PEERTER ng
machi ne w tdir inpgriepetsdrdbed®s- 8019, a noninal nesh size of 0.6 and 0.8 mMm
The product fraction between 0.6 and 0.8 mmis used in the rest of the
process. b) Insulation of the core material containing tartaric acid
Conposi ti ong i i I i . wei ght

gum ar abi Cn}’lh%g@{eergg?é\;r\%? 'gsﬂjfa&@@%gé@%g?%3“@'%?@%’%@&?‘?{"%@“@@ ght of gum
arabic is otierﬁ:urlh;tmloblimeﬁa/vitl?c atrmna'?aifngésﬂ stz&rdfslﬁxanw.&hﬂm. Wﬁ%%%o@t hanol o
and 13.5 parts. by weight o urified water with stirring. Then 2 parts by
wei ght of tEﬁfi'oﬁr@tWPgB@rgéﬁgiq’ﬁm@'%Hﬁ InotheieehofldNEmreeRES- 1 n a f1 ui di sed
bed processing apparatus, 23 parts by weight of core nmaterial containing
tartaric acid are sprayed at an air inlet tenperature of 35 - 40C wth the
di sper si on yf /npuationad tbe aode trateridycontaningdenatiedcigpr ayi ng process. The
insul ated core material containing tartaric acid is then dried in the
circulating air drier at 40C for 8 hours. To renpve any |unps the dried

i nsul at ed qoe@pBstieRi al containing tartaric acid is screened through a
screen with a nomnal nmesh size of 1.0 nm The fraction of material with a
particl e sicosefpaterial eantaisinguiertade apidocessed. 23 parts by weight

gum arabic 1 part by weight

talc 2 parts by weight

1 part by weight of gum arabic is dissolved in a mixture of 6.7 parts by weight
of 96 % ethanol and 13.5 parts by weight of purified water with stirring. Then 2
parts by weight of talc are dispersed in the solution with stirring.

In a fluidised bed processing apparatus, 23 parts by weight of core material
containing tartaric acid are sprayed at an air inlet temperature of 35° — 40°C
with the dispersion of gum arabic and talc by the under-bed spraying process.

The insulated core material containing tartaric acid is then dried in the
circulating air drier at 40°C for 8 hours.

To remove any Iumps‘ the dried insulated core material containing tartaric acid
is screened through a screen with a nominal mesh size of 1.0 mm. The
fraction of material with a particle size of < 1 mmis further processed.



WO 03/ 074056 _PCT/EP03102141 16 c) Production of the active_substance |ayer
Conposi ti onVO 438438 ed core material containing tartari BEHEPS S 4harts by
wei ght  hydroxypropyl cel lul ose 10 parts by1 weight talc 8 parts by weight
active substance (nesylate of BIBR 1048) 56 parts by wei ght

Hydr oxypropyl cel lul ose is dissolved in 335 parts by wei ght of 2-propanol

Wth stirrin I e and talc are dispersed in this
N PraBGcHESF tﬁ?%oﬁ&% ls}gIB%;%HEé 1

solution w'th stirring. I sed d processing apparatus, 91 parts
by wei ght of insulated core nmaterial containing tartaric acid are sprayed

at an air iQlet t n‘Herature of 20 - 30C with the dispersion containing the
active subsggg;'@gggy—t he under-bed spraying process. The pellets containing

the active iggbistanesreansteriBeBoitbirnity tattdribeacd rWFéRéBQv@éi%ht drier at 35C
for 8 hours. To renove any |lunps the pellets containihg the active

subst ance digroxyreryledliu@s®ugh a screen with 0 paws kyiweigbh si ze of 1.25

mm The fr jon of material with a particle §j < . 5 mmis further
processed. A {d Packi ng into capsules A quanti tyég%ﬁsggiv{’/eéégﬁbst ance pellets

cont ai ni ng aciiveatibstarwe (hiksytatd 0P BIBROf048act | VBQ pahs bgwesighiase is packed
into size 2 or size 0 hard gelatine capsules or HPMC capsul es by means of
a capsule filling machi ne. WO 03/074056 Exanple 3 17 PCT/ E P03/ 02141

Preparatio 2 =h bz r i NO-t H1 0= -
pheny! am na eReltpyiEeluBse 1€ giepitk SR EIGREof iehSbdfi it 5.1
stirring and then the active substance and taic are dispersed in this solution
with stirring.

In a fluidised bed processing apparatus, 91 parts by weight of insulated core
material containing tartaric acid are sprayed at an air inlet temperature of 20° -
30°C with the dispersion containing the active substance by the under-bed
spraying process.

The pellets containing the active substance are then dried in the circulating air
drier at 35°C for 8 hours.

To remove any lumps the pellets containing the active substance are
screened through a screen with a nominal mesh size of 1.25 mm. The fraction

of material with a particle size of < 1.25 mm is further processed.
d) Packing info capsules
A quantity of active substance pellets containing in each case 50 or 150 mg of

active substance base is packed into size 2 or size 0 hard gelatine capsules
or HPMC capsules by means of a capsule filling machine.



am no] _propi nate met hanesul phonate 0 u0O H3G-O . /N N\ 'S~ H3C CH A
sol ution of%W % of net hanesul phonic acid in 25 n e%’WFF’%Q,?ﬂé%e was
added dropwi se, with stirring, to a sol ut|9n of 3139 ny (5.0 mmol) of ethyl
3-

[(2-{[4- (he@@f&ﬁ-&@@%r bonyl am no-i m no- et hyl ) - phenyl am no] - met hyl } - 1- net hyl -
1 H benzi m dazol e-5-carbonyl ) - pyri di n-2-yl -am no] - propi onate base (prepared
as described in WD 98/37075) in 250 nl ethyl acetate, at anbient

t enper at ur ePreparatioreoft efiying- f(at{éde(haxglqgcyoam@nyilaegammmoemmw lise out. It

was stirre fo ano a ent_.te or, one nore
hour whil & qr'ﬂlg?oi\mqlih)ﬂg— m?&‘é(?g?} Renzin (ﬁéé'cé r]y np3fr|cﬂ?g 743, washed
wi t h about arﬁﬁld[q)r@jm;qe@tby—hemgﬂbgmgh@ﬁgkéo m of diethyl ether and dried at
50Cin a circulating air drier. Yield: 94%of theory nelting point: 178 -

179C C34H41N705 X CHASO3 (723. 86) gerrent al analysis: calc.: C 58.07%

6. 2798 13.55%5 4.43% found: 58. 11% 30%L3. 50%. 48% WO 03/ 074056
PCT/ EP03/ 02141 18 Patent d ai O />_\ 9 o
o) : : ( X \él'

e o N H.C OH
3~ jl/\/ \@ O=<

O/\/\/\
CH,

A solution of 5.0 mmol of methanesulphonic acid in 25 mi ethyl acetate was

added dropwise, with stirring, to a solution of 31338 mg (5.0 mmol) of ethy! 3-

[(2-{[4-(hexyloxycarbonylamino-imino-methyl}-phenylamino}-methyl}-1-methyl-

1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate base (prepared

as described in WO 98/37075) in 250 ml ethyl acetate, at ambient

temperature. After a few minutes the product began to crystallise out. It was

stirred for another hour at ambient temperature and then for one more hour

while cooling with ice, the precipitate was suction filtered, washed with about

50 ml of ethyl acetate and 50 ml of diethyl ether and dried at 50°C in a

circulating air drier.

Yield: 94% of theory

melting point: 178 - 179°C

CasH41N705 x CH4SO;3 (723.86)

Elemental analysis: calc.: C 58.07% H 6.27% N 13.55% S 4.43%
found: 58.11% 6.30% 13.50% 4.48%



1. Pharnmaceutical conposition for oral adm nistration conprising at |east
a) ethyl 3-‘{VPZO-S{OF5LQ5(6hexyI oxycar bonyl am no-i m no- net hyl ) - %ﬁgﬁﬁ?% 1%] -

nmet hyl } - 1-met hyl -1 H benzi m dazol e- 5-car bo1rgyl )-pyridin-2-yl -am noj -

propi onate or one of the pharnmaceutically acceptable salts thereof and b)
one or nore pharmaceutically acceptable organic acids with a water
solubility phtentEl9inigd0 M at 20 C. 2. Pharnaceutical conposition
according to claim1l, wherein the pharmaceutically acceptable organic acid
is tartaric acid, fumaric acid, succinic acid, citric acid, malic acid,

glutamc acjdpr. aspartic acid or qne of the hydrates or. acid salts
Phoroof . 3.1 phAPREEaVIE OfErsBlontPonl el arty b tananing 2t act er i sed
in that the - phetHpeqE-{@aahkxydRgerbomBmiGaning-REIHY)Lhdrgfdrihbf aci d,
fumaric acid, citric acid or succinic acid. 4. Pharmaceutical conposition
accordi ng to &Methy-d-melud-déteenzeidazele-arbery!)-pyidinecramwl v

accept abl e or L: e Ny i I, Ok P | Cal sition
according to %ﬂ@slé?g%lgidnrge ﬁﬂb %%’Ea ?W%géregqcrz]aﬁy ﬁg@gé%ﬁfeg%%ﬂso egcﬁ%?l 3
3;][(2|—{[4-(]hebybﬁéﬁ&h@@%ﬁ?ﬁﬂ@uii%ﬁll@@d@gmﬂl? organic acl;ids \Alfit)ha watgr -
phenyl am no] - et hyl } - 1- net -1 Hbenzi m dazol e- 5-carbonyl ) - pyri di n- 2-yl -
am no] - pr opi RISy of Rd %é&?g Ml otC.i n the pharmaceutical conposition is
5t 060% 6. Pharmaceutical conposition according to clains 1 to 5, wherein
the content of pharmaceutically acceptable organic acid is 20 to 90 % 7.
Phar maceut i ZaPhaomposiutidabnompositidnragcoading & olaimtio wheceinghesi ng a

substantial ly herical core terial which consists of .or contajns the
phar naceut i caPF‘g"HéE%&CQﬁY @CB‘%%QE(S_CW&@P@, E_l%lﬁiu@ BHaged : fdmgue 3Rk | ayer WO
03/ 074056 PCTEEPEREQIE Lith? ack®@ Hhalidadg, @Utgﬂﬁig r?%i’tf’op@épﬁa%@:abbd SRR Gt 1 ng

agent, which encloses the core material~ armaceuti cal conposition
accordi ng to $hehydralesweadd satteéhaseatier

3. Pharmaceutical composition according to claim 2, characterised in that the
pharmaceutically acceptable organic acid is tartaric acid, fumaric acid,
citric acid or succinic acid.

4. Pharmaceutical composition according to claim 3, characterised in that the
pharmaceutically acceptable organic acid is tartaric acid.

©. Pharmaceutical composition according to one of claims 1 to 4, wherein the
content of ethy! 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-
phenylamino]-methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-
aminol-propicnate or the salts thereof in the pharmaceutical composition is
5 to 60 %.

6. Pharmaceutical composition according to claims 1 to 5, wherein the
content of pharmaceutically acceptable organic acid is 20 to 80 %.

7. Pharmaceutical composition according to claim 1 to 6 comprising a
substantially spherical core material which consists of or contains the

pharmaceutically acceptable organic acid, and an active substance layer



consi sts of the group of hydroxypropyl cel I ul oses, hydrox %%nethyl
cel l ul oses, "W 8 | ul oses, hydr oxyet hyl cel | ul oses, 6

cel | ul oses, the ponV|nyIpyrroIidones th copolyners of N—V|nylpyrroI|done
and vinyl acetate or of onblnat of these me Phar maceuti cal
conposition a ANRY Q'Bg‘ér %nqlnop oy W SE8PRIAtY Qﬁ"é Wh@e‘?’l%‘?s%at €an average
particle size &ﬁeQﬁﬂehﬁll 5 nm 10. Pharnmaceutical conposition according to
claim7, wherein the core nmaterial and the active substance |ayer are
separated fromone another Dby an insulating |ayer consisting of a

-sol ub | ,..optionall h.the addi f.
blasti ot serd. PRBFEPBeuET oERRstnAtsria fa 85 7. Bherrindbs ik
conposi tion A@BASIEISEF the geb@ BF ﬁ@ro%bﬁylﬁeﬂlmﬁsé@t%m%%@lﬁteﬂﬂ}lé’”Er

consi sts of gum arabic or artrally or"totally synthétic ~ polymer from

t hehglr oulol o:‘ ﬁwloe&g‘gﬂetbyﬁ:eﬁ@pses Lhyd@%@thsﬂgel ; 6BYIORY MR- cel | ul ﬁses
ol yvi nyl pyr r SETMIHE B KEVIERIAHBRES. B FORAIHIFS B NoRErVBagHe, |

acetate, or otndairpil agtiat@sr of combirtipas vithese polymBRar naceut i cal

conposition according to claim7, wherein the product containing the
active substance I s packed into hard capsul es. 13. Pharnaceuti cal

conmposi tio FrﬂbESuﬁbd%I epﬁlr%ﬁfsltlﬁhadc%rd]mé ﬁ) f;l% m &gl eln tﬁe F}S

3-[(2-{[4-( exy oxycar onyl am no-1 m no- pheny

met hyl } - 1- net hgateﬂalthtamameragecnaeﬁcﬁeemetmfrﬁlﬂ)tem&mmn 2 yI am no] -

propi onate nesylate is used as the active substance. 14. Process for
preparing a pharnmaceutical conposition for oral adm nistration containing

ethyl 3-[(2td.[Phdifacsut PR YRR X, P03/ 02141 20
met hyl ) - phenyl ani nol rre?%;ci%{ -1- rﬁbe&ﬂhémalﬂbggr?m m daz %gﬁgth?aqgggnyl ) -

pyri di n- 2-yl - daneiesipl pna hoaetive @Jbsemce)lfayeherqwgmrate@ldrmldnp arsteert abl e
sal ts thereof &ﬁ%&ﬁ@% I%g& éon%?s%m%fdf ae\)va{er-s%\u%?e ﬁ/rnceq"r gptrlrc?rgaeflrl al from

one or nore p
with the addition of suitable plasticisers, separating agents and pigments.

11. Pharmaceutical composition according to claim 10, wherein the water-
soluble polymer consists of gum arabic or a partially or totally synthetic
polymer from the group of hydroxypropylcelluloses, hydroxypropyimethyl-
celluloses, methylcelluloses, hydroxyethylcelluloses, carboxymethyl-
celluloses, the polyvinylpyrrolidones, the copolymers of N-vinylpyrrolidone
and vinyl acetate, or of combinations of these polymers.

12. Pharmaceutical composition according to claim 7, wherein the product

containing the active substance is packed into hard capsules.

13. Pharmaceutical composition according to one of claims 1 to 12, wherein
ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-
methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-
propionate mesylate is used as the active substance.

14. Process for preparing a pharmaceutical composition for oral
administration containing ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-



accept abl e orgcwnlc acid(s) with a water solubility of > 200

_ig 1250 mi
C, optional Y% #0%he addition of binders or other techR®l’/BEP¥eA141
adj uvants, by pan nethods, on pelleting pl ates or by extrusion |

her oni at'on to the core méverial an.insulating |aye
cons! St ng. of THRNHBIGRAET el GReiGYi- ey bt perE IG5 REBRpALb e
ol ymers opti cﬁﬁj&i agent s
gndyor pi gﬁen%dlﬂz\l\s}l%{mnbgﬁr %%?’Sgﬂél?giﬁh ?f‘ég%all? |§%@%2@gn whi ch
contains a bisaltsrtharebfopimpnisihg yhessigpsatfi ng agents and si mul t aneousl'y

and/ or subsequently drying to elimnate the dispersant, d) optionally
applying a coating of filmformng agents, plasticisers and optionally

pi gments and &) f@ﬁﬁfﬁgﬂﬁetdé)?e ﬁfatem f%%ﬁé%%@@%@rﬁa@guﬁ’@lﬂyﬁs thus
obtained into hard capsul es.

3-[(2-{[4- (hex@q@ﬁﬁem@m@ﬁmﬁi&mwﬁma watangiojubiite of Pdng 2P0 ml at
e b o onrde & ShRRRAL TR fichidi PR SPoing efnelbgRdl "ol -

pr opi onat e net
adjuvants, by pan methods, on pelleting plates or by extrusion /

spheronisation,

b) applying to the core material an insulating layer consisting of one or
more water-soluble, pharmaceutically acceptable polymers optionally with
the addition of plasticisers, separating agents and/or pigments,

c) applying the active substance from a dispersion which contains a
binder and optionally separating agents and simultaneously and/or
subsequently drying to eliminate the dispersant,

d) optionally applying a coating of film-forming agents, plasticisers and
optionally pigments and

e) packing the active substance-containing pellets thus obtained into hard
capsules.

15. Ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-
methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-
propionate methanesulphonate.



