1 FORM OF PRESENTATION FOR
3-[(2-([4-(HEXYLOXYCARBONYLAMINO-IMINO-
METHYL)-PHENYLAMINO]-METHYL}-1-METHYL-I
H-BENZIMIDAZOL-5-CARBONYL)- PYRIDIN-2-YL-AMINO] PROPIONIC
ACID ETHYL ESTER TO BE ADMINISTERED ORALLY The invention
relates to an administration form for the oral application of the active
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() is already known from WO 98/37075, which discloses compounds with
a thrombin-inhibiting effect and the effect of prolonging the thrombin time,
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prodrug of the compound NH CH3 NH2 O a
amino}-propionate and the phamacologicaily acceptable salts thereof. This

active substance having the chemical formula
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ts already known from WO 98/37075, which discloses compounds with a
thrombin-inhibiting effect and the effect of prolonging the thrombin time, under
the name 1-methyl-2-[N-[4-(N-n-hexyloxycarbonylamidino)phenyi]-amino-
methyl]-benzimidazole-5-yi-carboxylic acid-N-(2-pyridyt)-N-(2-
| ethoxycarbonykethyl)—amides. The compound of formula | is a double prodrug
of the compound
NH

- CH, NH,
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HON ~ 0O N1/ (ll) 2 i.e. the compound of formula | is only converted into
the active compound, namely the compound of formula Il, after entering
the body. The main indication for the compound of chemical formula | is
the post-operative prevention of deep-vein thrombosis. The aim of the
embodiments disclosed herein is to provide an improved formulation for

: ral use of the compound of formula | (which js also referred to hereinafter
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methanesulphonate. In a second aspect, there is provided a

thr ceutical composition comprising the methanesulphonate salt of

ethyl 3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-
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-benzimidazole-5-carbonyl)-pyridin-2-yl-amino3- propionate. Surprlsm%ly
for RCPAS RO D ATEONBAITA e B Y BHAMAER (HCATRF dedss GaBre = e
"acRreanisasids with a water solubility of > 1 g / 250 ml at 20C, preferably >
1 g/ 160 mi.at 25C, in solid oral preparations leads to a significantly
improved formulation of ethyl '
In a3kPagRethesytxircarbngtantinb3iiinbénieatyiyxycarbonylamino-iminc-

metWﬁBM@W%)ﬂBﬁH@fﬂy “Neiihii-1 H-benzimidazole-5-carbonyl)-pyridin-2-yk-
-benzimidazole-5-car onylggyndln-z-yl- amino)-propionate as well as

amigRE NSRRI RARDSRURINEBIR salts thereof. Pharmaceutically suitable

acids for the purposes of this disclosure are for example tartaric acid;
in afggg:%ﬁg ggb%’c?%@@?sa&'&ngg&'% %%igm%egﬁt%gpcmggnaﬁ%wng the
methanesuiphonate salt of ethyl 3-[{2-{{4-(hexyloxycarbonylaminc-imino-methyl)-
phenylamino}-methyl}-1-methyt-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino}-

propionate.

Surprisingly it has now been found that the use of pharmaceautically accep-
tabie organic acids with & water solubility of > 1 ¢/ 250 mi at 20°C, preferably
> 1 g/ 160 mi.at 25°C, in solid cral preparations leads to g significantly
improvad formuiation of ethyl 3-[(2-{{4-(hexyloxycarbonylamino-imino-methyl)-
phanyiaminoj-methyi}- 1-methyl-1H-benzimidazole-5-carbonyl}-pyridin-Z -vi-

aminol-propionate as weall 2s the pharmaceutically acceptable salts thereof.

‘Prarmaceutically suitabie acids for the purpeses of this disclosure are for example
tartaric acid, fumaric acid, succinic acid, citric acid, malic acid, glutamic acid and
aspartic acid including the hydrates and acid saits thereof. Particulariy suitable for the

purpeses of this disclosure are tariaric acid, fumaric acid, succinic acid and citric acid.

A preferred embodiment of the invention is a multiparticuiate preparation in which the

1.

individual particles are constructed as in Figure



aspartic acid including the hydrates and acid salts thereof. Particularly
suitable for the purposes of this disclosure are tartaric acid, fumaric acid,
succinic acid and citric acid. A pre?@rred embodiment of the invention is a
multiparticulate preparation in which the individual particles are
constructed as in Figure 1. 2a Figure 1 shows the diagrammatic structure
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layer is in turn surrounded by the equally spherically shaped layer o
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the aglgistage of the construction of the pellets as described above is the fact
that the organic acid does not go into solution until after the preparation
has been taken and then produces an acid microclimate in which the
active substance can dissolve. The core material used is a
pharmaceutically acceptable organic acid with a water solubility of >1 g/
250 ml at 20 C, such as e.qg. tartaric acid, fumaric acid, succinic acid,
citric acid, malic acid, glutamic acid and aspartic acid including the
hydrates and acid salts thereof, to which a small amount of 1 to



10 % by weight, preferably 3 to 6 % by weight of a suitable binder is
optionally added. The use of a binder may be necessary, for example, if
the starting acids are produced by a pan build-up process. If the method
used is extrusion or spheronisation, othertechnological adjuvants such
as microcrystalline cellulose will be needed instead of binders. It is also
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CaippbPpeles of N-vinylpyrrolidone and vinyl 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
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or spheronisation, other technological adjuvants such as microcrystalline
ccellulose will be needed instead 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 or a
partially or totally synthetic polymer selected from among the hydroxypropyl-
celluloses, hydroxypropylmethylceliuloses, methyicelluloses,
hydroxyethylcelluloses, carboxymethylceliuloses, polyvinylpyrrolidone, the
copolymers of N-vinylpyrrolidone and vinyl 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 pharmaceutically
acceptable organic acid is usually between 30 and 100 % in the core material,
corresponding {o 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 {o coat the
core material before the application of the active substance with an insulating
layer based on a water-soluble, pharmaceutically acceptable polymer.



hydroxyethylcelluloses, carboxymethylcelluloses, polyvinylpyrro!idone, the
copolymers of N-vinylpyrrolidone and vinyl acetate, or comblnathns of
these polymers. Gum arabic or a hydroxypropylmethylcellulose is
preferably used. If desired, the coating with the water-soluble,

EpRERiaeditily wedepeolebioaatyenenajrist ckaiedemiite theraddititn or
a%a?‘tigﬂ@&ﬁ@%qﬁj%%}'ﬁthéﬁbeuagﬁgﬂ[?ﬂe?%ee%so ngpigm %ﬁn; gﬁ;ut%% %cs}{f 2oxy propyl-

example triethylcitrate, tri ate, triacetin, polye eglyc. .
ceiidseesehy tarynpidmeath ysehalagag, anetity); ttanhsmsdioxide or |:9n
j i lgme i e layer contains the active
hgg&%ﬁ@gﬁ@ﬁg%‘%{&%%%ﬂg{g@g@j%@%, SXE/Vinﬂ?yrroﬁ%one, e
CRRAMEIoOMNthMhETigentopnietiyi-saatats|-dr dombinations o’; these
HYH ' IBR.1048) or
P e Pl A oy A R LRI Lo St foect

If sigsirestidhalgoadipar atithy thgenaten pobfolee o s atnot the tizaive suimtaide
ity mesy i nelirassWiRh oRalauai e cPapaInd oflormula,l

Suitable binders include for example hydroxypropylc _ .
Swﬁ&w@wmmﬁsm@@wm@ﬂmmmﬁ,wwm}ﬁmmme,

t T8 inyl= pyrroli er, _ .
s i o o A SRS Re, silany
(SBRaE Y 2HOME Xy ilepiy Be Hitoddeopr dupbiyridespigNents (pjorokdosie

and vinyl acetate are used. The addition of separating agents such_as
e.g. talc or silicic acid serves to prevent the particles from aggregating
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optionally separating agents. A preferred salt of the active substance is the
mesylate (methanesulphonate) of the compound of formula 1. Suitable binders
include for example hydroxypropylcelluiose, hydroxypropyimethylceliulose,
methylceliulose, hydroxyethylceliulose, carboxymethylcellulose, poiyvinyl-
pyrrolidone, copolymers of N-vinylpyrrolidone and vinyl acetate or
combinations of these polymers. Preferably, hydroxypropylcellulose or
copolymers of N-vinylpyrrolidone and vinyl 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 aciive 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, hydroxypropyimethylcellulose, methylcellulose, polymers and
copolymers of acrylic and methacrylic acid and the esters thereof, or

- combinations of these polymers. Suitable plasticisers include infer alfia



pigments. Suitable film-forming agents include for example hydroxypropyl-
cellulose, hydroxypropylmeth ylcellulose, methylcellulose, polymers and
copolymers of acrylic and methacrylic acid and the esters thereof, or
combinations of these polymers. Suitable plasticisers include inter alia 5
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hereinafter: The acid-containing core material BORSIst
PiRatisésaESHar organic acid used or, more advantageously, of roughly
spherical particles of the desired size containing a large amount of

organic acid, which can be produced by methods known and establi_shed
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p@ﬂ)@ﬁiﬁ'@éﬁ@@é%k'%y'fextrusion/spheronésation. Then the core material thus
obtained may be divided into fractions of the desired diameter by screening.
Suitable core material has an average diameter of 0.4 to 1.5 mm, preferably
0.6 t0 0.8 mm.

First, the insulating layer is applied to this acid-containing core material. This
can be done by conventéohai methods, e.g. by applying an aqueous
dispersion of the water-soluble, pharmaceutically acceptable polymer,
optionény with the addition of plasticisers, separating agents and/or pigments,
ina 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
hydroxypropyicellulose, hydroxypropylmethyiceliuiose, methylceliulose,
hydroxyethylcellulose, carboxymethyiceliulose, polyvinylpyrrolidone, copoly-
mers of N-vinylpyrrolidone and vinyl acetate or combinations of these
polymers. Preferably, hydroxypropyicellulose or copolymers of N-
vinylpyrrolidone and vinyl acetate are used. Suitable separating agents
include e.g. talc or silicic acid: preferably, talc is used. The dispersants may



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 8ispersion may be for example
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application of active substarce to the core material may be carried out by
established methods known in pharmaceutical technology, e.g. in coating

i ' ' 16 fluidised bed method.
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with an average diameter of 0.4 - 1.5 mm IS us e process described
above produces pellets containing active substance, which can then be

VIREKeSRIMBASH AR 8% 0L SRS mERAR A% 8 PUNRRL & Lsed, the
process described aboVe produces pellets containing active substance, which
can then be packed into hard capsules, for example. To do this, 2 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
hydroxypropylmethyliceliulose (HPMC); HPMC cap'sules 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"usua!ly between 20 and 90 %, preferébiy between 20 and 80 %.

Uniess 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 | it had been established that highly variable plasma
levels occurred, with individual cases of malabsorption. The variability of the

plasma level patterns is significantly lower after the administration of the



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
hydroxypropylmethylceliulose (HPMC); ‘H'F7MC capsules are preferred.
CORPUFNOSIMRIEIR b 2vAR AT ROpAEIF i feiv HeRipbStR WIS e

888 opreispbb kbl BNY%: theseontentrE ths Rharmaceutically

acceptable organic acid is usually between 20 and 90 %, preferably
between 20 and 80 %. Unless otherwise stated, percentages specified
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content relate to the active substance base of formula | (not to a spécific
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had been established that highgr%/ariable plasma levels occurred, wit
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of formula | as an orally administered solution; there were no cases of
malabsorption under these circumstances. Tests have shown that the

Feprapanipteotiierphianhstesnlvas serabeitimell H WA RIdank Bk R¥El$.and
whereas at pH levels above 5 in accordance with the definition of the
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volunteers in one branch of the clinical trials were given pantoprazole,

T\évr%%h serves to produce an elevated gastric pH. For example, the
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on a total of 15 volunteers. In one branch of the treatment, the volunteers
were given the composition by mouth (= orally} 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. (= 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 guantity of active

metabolite of formula Il excreted in the urine.

The relative bicavailability 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
confaining 50 mg of aétive 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:



To do this, the formulation prepared according to Example 1 containing 50
mg of active substance base per capsule was clinically tested for its
bioavailability on a total of 15 volunteers. In one branch of the treatment,
the volunteers were given the compositioﬁ by mouth (= orally) on an
empty stomach without any pre-treatment. In another branch of the
treatment the same voluntbegysedierst pre-treated, prior taghea iored
administratipmetiheteahprstwnpuitAd!of fagral pantopragple b.i.d.| (=
twice g day) factbseentl@ystyamruth to increase the gastsg pH; the
treatnient withprotppsannie wasgesBnued during the adggristration of
the fo%hulan@mm@l@geto the invéntion. The degree of abgorption was
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containing ri RiFter-saluble organic acid, after correspoddifid
pre-treatment with pantoprazole, is 18 %. The following list shows the
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the compound of form. 1 57.7 lactose monohydrate 58.0 0
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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-
- freated, prior to the oral adminisiration of the composition, with 40 mg of
pantfoprazole b.i.d. for three days by' mouth td 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 I excreted in the urine.

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

average compared with adminisiration without any pre-treatment.

Under comparable conditions of administration, the relative bicavailability
(based on the area under the plasma concentration/ time curve) of a tablet
containing 50 mg of active substance, deveijoped and produced according lo

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



magnesium stearate 2.6 polyethyleneglycol 6000 0.56 titanium dioxide
0.80 talc 0.64 E hydroxypropylmethylcelluiose 1.92 iron oxide yellow
0.08 Total 174.0 The relative bioavailability was thus improved by about
a factor of 5 by using the formulation accoftling to the invention. The
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on a total of 15 volunteers. In one branc e treatment, the volunteers
were given the composition by mouth on an empty stomach without any
pre- treatmept. In another W@l@g@tﬁbe treatment g 7 :
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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 o the
invention containing the compound of formula |, which is that it ensures
adeguate bicavailability 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 pHis

increased by normal physiological variability, by disease or by co-medication
with drugs which raise the gastric pH.



the prior art and containing no water-soluble organic acid, after 9
corresponding pre-treatment with pantoprazole, is 18 %. The following list
shows the precise composition of the tablet used: Ingredient mg/tablet
mesylate of the compound of form. 1 57.7 d9actose monohydrate 58.0 co
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conventional formulations was thus improved by about a factor of 4 by
using the formulation according to the invention. The bioavailability of the
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pantoprazole is graphically illustrated in Figure 2. The clinical trials show
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maximum acceptable size of the preparation in the desired dosages (number

of pellets per capsule).

- The Examples that follow are intended to illustrate the invention:



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 bioavailability of the active

substance and it prevents malabso

rption.

nother advantageous property

of the pharmaceutical composition according to the invention is the fact
HRakiple puitable 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. 10 The dosage for

oral use Is expediently 23 10 300 nppidRgageliverapBsiahsE Dase (Per per per
capsule), preferably 50 t¢-200 mg, mast preferghly 75 ta 150 mg of [the
active substance base, in€¥éh casé'b?ﬂ&@tiﬂ@tw @@tﬁ’@ay THOHefelr&@rsule | capsule |
ratio of acid to active subsigfiegiig a 0.9:11Q,aReR&%:|1, most  |mg [mg]
preferably between about 1:1 and 3:1. Preferablly, at least gne equivalent
of acid is used per mol of the comppund of formtf#A% The upper limjt of
taRabE &didacid to active sgpsiance) Js generally determined gy §ie 1767 353 4
maximum.acceptable size of the preparation.injthe desired dosages|
SHTRRPIOF pellets per capstile). The-Exampled that follow pPeSintenfled td7-0 34.0
tilgstrate the invention: 117 Exampled gercentagg Fompositgngoer E4 EQ.7
core insulating active tota Icapsule capsule material layer ubstance [mqf
hysgpgrapyiceilulose |- - 4.0 4.0 1.5 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 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




tartaric acid 61.3 61.3 176.7 353.4 gum arabic 3.1 2.8 5.9 17.0 34.0 talc -
5.6 3.2 8.8 25.4 50.7 hydroxypropylcellulose - - 4.0 4.0 11.5 23.1 active
substance - - 20.0 20.0 77.7* 115.3** (mesylate of the compound of
formula 1) total 100.0 288.3 576.5 } carresponds to 50 mg of the )
t@&FﬂBB@e%bdoﬁ 16 BT ARG RDd Huiakics bt P *tf)f@bﬂfe%p?oﬁag%bmeight of
pog.akied comprund Of dortutadugsiveppebriansariRass)-wb Repdiaetion

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
Theispolvacandrpaitsteioveigh hef terrflirdinsateriatSACHETd EIHEDan at an
The arts by weight of tartarjc acid are dissolved in this solution with
%Iﬁrjr'?rlu _%@F&ﬁ&% E? t'of tartaric acid crystals with an average

particle size of 0.4 to 0.6 mm are placed in a suitable coating apparatus

itted with an air inlet and exhaust, and the pan is set in rotation. At an air
it gechiElrs A AR i pSas RO dpAERRGIvIth
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f\:‘\gtcrfignt%tg{v%ggopg rat?ﬁg%\.%e#ﬁr%t i%fused in the rest of the process.

b) Insulation of the core material containing tartaric acid

Composition:

core material containing tartaric acid 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 stimng. 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 gurh arabic and falc 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 mm is further processed.



powdered tartaric acid, so that roughly spherical particles are formed. The
spherical tartaric acid core material is then dried in the rotating pan at an
air inlet temperature of 60 - 80 C. The cor Cﬁnaterial is fractionated using a
tumbler screening machine with perforated plates with a nominal mesh
size of 0.6 and 0.8 mm. The product fraction between 0.6 and 0.8 mm is

gsddrimthdioest bifth e pliveessh pimseilatien of the core material
containing tartaric acid Composition: core material containing tartaric acid

23 parts by weight gum arabic 1 part by weight talc 2 parts by weight 1
Parnpysiigight of gum arabic is dissolved in a mixture of 6.7 parts by

wei f 96 % land 13.5 parts by weight of purified water with
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EqLe material containing tartaric acid are spraye aét 20 air\;péclat t
temperature of 35 - 40 C with the dispersion of gLPm arat%}fc an%f}alc by the
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tartaric acid is then dried in the circulating air drier at 40C for 8 hours. To
remove any lumps the dried insulated core material containing tartaric
Hyfrosyseesatealitivsadn disspbertvintt @hpantsdbynasiosiofF-propamol with

T C R T
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.



insulated core material containing tartaric acid 91 parts by weight
hydroxypropylcellulose 5 parts by weight talc 4 parts by weight active
substance (mesylate of BIBR 1048) 25 payts by weight

l%—%dﬂrﬂim%péopyIceIIulose is dissolved in 168 parts by weight of 2-propanol

and then the active substance and talc are dispersed in this
solution with stirring. In a fluidised bed processing apparatus, 91 parts by
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an air inlet temperature of 20 - 30C° %ﬁ?mg‘%sﬁwgﬁ‘g%taining the PET per
active substance by the undes-bed |apsajanig@rieesss The peliefs | capsule | capsule
containing the active substance. a etghen dried nf}é%e circulafing air drie
at 35C for 8 hours. To re ﬁB%eQﬁ | ﬂ¥|§§ the pe?f ining the acti 9l [mg]
substance are screened;through ascreen with gyeminal mesh sizg of
1-25-mm-The fraction-of-material-with-a-particle-size-of < 1125 mm is
tﬁﬁFﬁ{g"r %% essed. d) Pacﬁﬁﬁnto gapsules A quantity of adie3ubstanc&®-5 168.5
guetiedsadniotaining in each tase 50 gri 00 mg of active substgigce base is 55 15.6
i i i rd gelatine capsules or.HEMC
tsgﬁsules by means of a ¢apsule fill'ir?b%achinesl‘h Examp &P 14.3 42.8
heelieshiaas gRBINAsKIN per per care insulatinggagtive totaljgagsule 115 346
capsule.material layer syihstance [img].[mg]
active substance - - 40.0 40.0 57.7%] 173.0**
(mesylate of the
compound of formula {}
total 100.0 144.2 432.5

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

base)

**) corresponds to 150 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 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




layer tartaric acid 38.5 - - 38.5 55.5 166.5 gum arabic 1.9 1.7 3.6 5.2 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 57.7 173.0° (mesylate of the compound of

formula I) total 100.0 144.2 432.5 *) correé?)_onds to 50 mg of the _
lagRiio ARFATEr KR AreRive d aRiia KR ke B totebrie’forag s Y sweight of

pouebioe eampruadf darmaladuGaive HbRIANGE 1RSSR Fipddation

of core material containing tartaric acid Composition: gum arabic 1 part
by weight tartaric acid 20 parts by weight 1 part by weight pf gum arabic
TheispelReaNtdriatsdy @i hed tarplied eHIrRIPRGHE I 8IKHBDan at an

Then 5 Parts by weight of tartaric acid are dissolved in this solution with

Gk, 8 BRRIALES Weibht dfartaric acid crystals with an average
particle size of 0.4 to 0.6 mm are placed in a suitable coating apparatus
itted with an air inlet and exhaust, and the pan is set in rotation. At an air

iR RN SBRIRIR 57 BE6! st thy 1A SERI s ning dprsinavith
petesvalsdviiatbe walvionaphibal mesh size of 0.6 and 0.8 mm. The product

fraction between 0.6 and 0.8 mm is used in the rest of the process.

b) Insulation of the core material containing tartaric acid

Composition:

core material containing tartaric acid 23 parts by weight
gum arabic 1 part by weight
tale 2 parts by weight

1 part by weight of gum arabic is dissolved in a mixture of 6.7 parts by weight
of 96 % ethanot 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 mm is further processed.



tartaric acid and gum arabic and sprinkled with a total of 6.7 parts by
weight of powdered tartaric acid, so that roughly spherical particles are
formed. The spherical tartaric acid core material is then dried in the
rotating pan at an air inlet temperature of 600 - 80 C. The core material is
fractionated using a tumbler screening machine with perforated plates

ayitR@dontivalongsh sizeoklfsante.Bpen. The product fraction
between 0.6 and 0.8 mm is used in the rest of the process. b) Insulation of
the core material containing tartaric acid Composition: core material

Mrtaric acid 23 parts by weight gum arabic 1 part by weight
ic is, dissolved.in a
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by the under-bed spraying process. The insulated core material

containing tartaric acid is then dried in the circulating air drier at 40C for 8
Hhatres yioopyhositubosel isvhssible elfied 388utaad megmrtﬁlmt@iai’ng with
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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 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.



Composition: insulated core material containing tartaric acid 57 parts by
weight hydroxypropylcellulose 10 parts by weight talc 8 parts by weight
active substance (mesylate of BIBR 1048 ;0 parts by weight
gédrOXéEropylcellulose is dissolved in 335 parts by weight of 2-propanol
g and then the active substance and talc are dispersed in this
solution with stirring. In a fluidised bed processing apparatus, 91 parts by
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Lonta |lr3the active substan e hen dried in the circulating air drier

substance are screened through a screen with a nominal mesh size of
1.25 mm. The fraction of materi%fWith a particle size of < 1.25 mm is
further processed. d) Pack A es A quggtity of active Sld)b%tance
pellets containing in eSshcase of(active subﬁaq{cg,b@gg is
packed inig size 2 or size O \grd gelaﬁne 3 s%@s or HPMC cé&psules by
means of a capsmg\@\ine. 17 Exantp (?Wi\on of ethyl
3-[(2-{[4-(hexy|oxycarbon§1 Ino-imino-methyl)- CH,
phenylamino]-methyl}-1-methyl-1
H-benzimidazole-5-carbonyl)-pyridin-2-yl-

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

added dropwise, with stirring, to a solution of 3139 mg (5.0 mmol) of ethyl 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 mi 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 mi of ethy! acetate and 50 mi of diethy! ether and dried at 50°C in a

circulating air drier.

Yield: 94% of theory

melting point: 178 - 179°C

Ca4HatN7Os x CH4SO; (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%



aminol-propionate methanesulphonate CH3 a/ NHO 0z x pl110NH
H3C S'OH H3C1~OrN 1 O N /0 CH3 A solution of 5.0 mmol of
methanesulphonic acid in 25 ml ethyl acetate was added dropwise, with
stirring, to a solution of 3139 mg (5.0 mmol) of ethyl 3-
[(2-{[4-(hexyloxycarbonylamino-imimgmethyl)-phenylamino]-methyl}-1-met
hyl- 1 H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate base
-clpuersred 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
1.0ne g Reli(2-{ivhilecspioliyganitimicenthe-precipitataytyashengtendbienethyi}-1-
was ith a ; t - di | ether and
d rie(?i%tS Fg ﬂ%ﬂﬂ%{%ﬁ gIB }It:}: égﬁ%%%éﬁéﬁ %%155/8 gphﬁg éj tFpr'rn% ﬁ??r? § {So int:
178 Mefgenessiphonf§ 05 X CH4S03 (723.86) Elemental analysis: calc.:
C 58.07% H 6.27% N 13.55% S 4.43% found: 58.11% 6.30% 13.50%
2.4'48%? &l?ar%laéél\tﬂ%ai composition comprising the methanesulphonate salt of ethyl
3-{(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylaminol-methyl}-1-

methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate.



1. Ethyl
3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-
methyl-1 H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate
methanesulphonate. 2. A pharmaceutical composition comprising the
methanesulphonate salt of ethyl
3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-
methyl-1 H-benzimidazole-5-carbonyl)gyridin-2-yl-amino]-propionate.
FORM OF PRESENTATION FOR
%&(2-{(4-(HEXYLOXYCARBONYLAMINO-IMINO-

FORME PNARERENTATION ROR SHE 2HMAHHEXNMEIIOC AR BN RMING VIS O-

MEDARBONENY EXRIROY-Reitr i WRIERROPIGNKE RE N FAZDILESTER
L A R T

ADMINIETERED S addb6ny-lamino-imino-methyl)-phenylamino]-methyl}-1-me
thyl-1H- benzimidazol-5-carbonyl)-pyridin-2-yl-amino] propionic acid ethyl
ester and the pharmaceutiggbr¢onepatible salts thereof. No suitable
figure for publication

The invention relates to a novel, orally administered form of presentation for the agent 3-

[(2-{[4-(hexyloxycarbony-lamino-imino-methyl)-phenylamino]-methyi}-1-methyl-1H-
benzimidazol-5-carbonyl)-pyridin-2-yi-amino] propionic acid ethy! ester and the
pharmaceutically compatible salts thereof.

No suitable figure for publication



