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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oraLithe chemical formula N1-1 CH3/NH H O70 CH3 O/IN EtO~N ~O N/
() 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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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,

0 N

HGWN I .
0 N (i



ON21/(ll)2 i.e.the compound of formula | is only converted into the
active compound, namely the compound of formula I, after entering the
body. The main indication for the compound of chemical formula I 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)-
Thep hlenéﬁ! v.lg%br?c%g%l}f%ﬂg%%&hemm is fo provide an improved formuiation
H-benzimidazole-5-carbon -pyridin-2-yl-amino3- propionate. Surpnsmgjly
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"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 a3j¢Ragrethethdtxircarbongtasiio3ibindénirakyinxycarbonyiaminoc-iminc-
m@tWﬁBM@_m@ﬂ)ﬁB}%ﬂ}y “Neiihii-1 H-benzimidazole-5-carbonyl)-pyridin-2-yk-
~__H-benzimidazole-5-car onylggyndln-z-yl- amino)-propionate as well as
amipREIRRIMRI: MRARDSRYRINEBIR salts thereof. Pharmaceutically suitable

acids for the purposes of this disclosure are for example tartaric acid;
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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



A preferred 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 structuré®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
Figweadsshup doet dpa@mamiasorsiryegisrbingishpanaceoitalrsiopasites of the
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the ;ﬁﬁi@ltfces 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, other technological adjuvants such as microcrystalline
cellulose 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 pharnfaceutically acceptable organic
acids used are preferably tartaric acid, fumaric acid, succinic acid or citric

acid: ' i, i ' | ferred. As binder, jt is possible to use
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amount of between 20 and 90 %, preferably between 20 and 80 % in the

finished pellet (i.e. in the pharmaceutical composition). To increase the
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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.



polymer may be carried out with the addition of suitable plastic_isers,
separating agents and pigments, such as for example triethylmtrgtg, _
tributylcitrate, triacetin, polyethyleneglycols (plasticisers), talc, .SI|ICIC acid
(separating agents), titanium dioxide or iroh oxide pigments (pigments).
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capsules and/or to increase the shelf life, consists of pharmaceutically
conventional film-forming agents, plasticisers and optionally pigments.
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of the pharmaceutically acceptabie saits thereof as well as binders and

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



triethylcitrate, tributylcitrate, triacetin or polyethyleneglycols. The pigments
used may be e.g. titanium dioxide or iron oxide pigments. Preferably, the
outer coating consists of hydroxypropylmethylcellulose and/or methyl
cellulose, optionally with the addition of potyethyleneglycols as
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extrusion/spheronisation. Then the core material thus obtained may be
divided into fractions of the desired diameter by screening. Suitable core
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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
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Suitable core material has an average diameter of 0.4 to 1.5 mm, preferably
0.6 tc 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 aqueous
dispersion of the water-soluble, pharmaceutically acceptable polymer,
optionany 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
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



mers of N-vinylpyrrolidone and vinyl acetate or combinations of these
polymers. Preferably, hydroxypropylcellulose or copolymers of N-
vinylpyrrolidone and vinyl acetate are used. Suitable separating agents
include e.g. talc or silicic acid; preferably, falc is used. The dispersants
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conventional film forming agént, plasticiser and optionally pigment. This
may be done by conventional methods as mentioned earlier in the
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The active substance content of the pharmaceutical composition is 5 to
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PHRG e HeRTahatkeabnye 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



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
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malabsorption. The variability of the plasma level patterns is significantly
lower after the administration of the 7 compound of formula | as an orally
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circumstances. Tests have shown that the compound of formula
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bioavailability by comparison with a conventional tablet. To do this, the
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substance base per capsule was clinically tested for its bioavailability on
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were given the composition by mouth (= orally) on an empty stomach
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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:



administration of the formulation according to the invention. The degree of
absorption was determined by measuring the quantity of active metabolite
of formula Il excreted in the urine. The relative bioavailability after
pre-treatment with pantoprazole was 94%%n average compared with
administration without any pre-treatment. Under comparable conditions of
administration, the relativel bipadidattility (based or therajeaisiader the
plasma concandmtisty/tvhtheurympeiumtiblefogantaining 5871y of adtive
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pre-tr(ehtme %mggmam{gazole IS8 %. The Tollowing ilssignows the
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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-
- 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



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 compositiorf by mouth on an empty
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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
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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.



polyethyleneglycol 6000 0.56 titanium dioxide 0.80 U talc 0.64 E
hydroxypropylmethylcellulose 1.92 L iron oxide yellow 0.08 Total 174.0
The relative bioavailability of the active substance compared with
conventional formulations was thus improvV&d by about a factor of 4 by
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U (PP Uaians Roserding ke soadnyention cRpRasEMith e tblets mg of

described above with and without the simultaneous administration of
BamelYs S HagradPReaIyHIB3FAERSA PRERED [Wise @ifiRw trials show
another advantage of the preparation according to the invention
containing the compound of formula I, which is that it ensures adequate

herrsisHing Gl OLRERS AiNA G hdaermisnaharbPP edrivepbiont < 1,
rRB3HRSEHAINY PERRAEIaR AN largely Bdeppndent githe 1%%%)%*; it

reduces fluctuations in the bioavailability of the active substance and it
SHVEIRE BB SbIp SR AR RiVEG SeE0R_YSIE ey rERtiRe . The upper
iRfaBNaseutical QMBS Acerrsiigedh s IgueRign s e fARtdh tise

suitable for all patients, i.e. including those in whom the gastric pH Is
TReHEALEHAST RBiARME SR BIdHR AreRASBIRY hyloressied Bpsages (number
Fpaneticatippspaislugs which raise the gastric pH. 10 The dosage for

oral use is expediently 25 to 300 mg of the active substance base (per
capsule), preferably 50 to 200 mg, most preferably 75 to 150 mg of

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



the active substance base, in each case once or twice a day. The
preferred ratio of acid to active substance is about 0.9 : 1 to about 4 : 1,
most preferably between about 1:1 and 3:1. Preferably, at least one
equivalent of acid is used per mol of the cb}npound of formula I. The
upper limit of about 4:1 (acid to active substance) is generally determined
[yatheleanpximum acceptable size of the preparation in the desired
dosages (number of pellets per capsule). The Examples that follow are

intended to illustrate the invention: 11 Example 1 percentage composition

per per core insulating active totalf:apsHiagaRgs saaisHal 1ayer per per
substance [mg] [mg] layertartaric acid 61.3 61 .3 176.7 353.4 gum arabic
3.12.85.917.0 34.0 tal¢C8% 3.2 gAsvlatingy yasiiRoxyprdpidtelluisgpsule | capsule |
-4.04.011.5 23.1 activepdlastancy 0.0 20.9 p&tEntET-3** (mesy [mg]
of the compound of formula 1) total 100.0 288.3{576.5 } corfesponds to 50
mg of the compound of formula 1 (active substallﬁﬂéebase) ™)
taAHGSRRMS to 100 Mg gfgfescompound of formuia I (activegqupstance 155 7 353 4
base) .
gum arabic 3.1 2.8 5.9 17.0 34.0
talc - 56 3.2 8.8 254 50.7
hydroxypropylcellulose |- - 4.0 4.0 11.5 23.1
active substance - - 20.0 20.0 57.7% 1153*
(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 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



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 50C with

stirring. Then 5 parts by weight of tartaric atid are dissolved in this )

CETa P PO N 875 Bl RS, SHERIPS M LRI PER G AW Iaeiaht of

poRBge PaiefcEaD h4nt oG app Bl G R-RAtaRereARERg

apparatus fitted with an air inlet and exhaust, and the pan is set in

rotation. At an air inlet temperature of 600 - 80C the tartaric acid crystals

e splayechitdriancalsivitoeasaietianotHen @iadicagid ARG @ ban at an

arabjc and sprinkled with a tatal of 6.7 parts by weight of powdered

z?éfrfﬁh% ,%@&Hraef ﬁg[ 7 Shhérical particles are formed. The spherical

tartaric acid core material is then dried in the rotating pan at an air inlet
perature of 6 re material is fractionated using a tumbler

60.-80C. Th
T R 5 A DU h s BT L TRLCS SURCR R REHd e
peTtotabont miaTde witbdu clofracibmbeiveean 61 6 &4 & BT USRE rédeict

R R B oMty Crire AP EPprey

“weight gum arabic 1 part by weight talc 2 parts by weight 1 part by

iaht of bic is dissolved in & mixture of 6,7 parts by weight of 96
R e B o R I P Sl i SR stving. Then 2

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.



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 ztor 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
o theagitottiating dedriehat 4065fon8shayes. 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

Qithnpgsdlitiole size of < 1 mm is further processed. 13 c¢) Production of the

P ition: insul | terial -
B R A R A TS L i
haidrapypnetyjoetidgeactive substance (mesylafepafrBiBR Wwe#d)t25 parts

weight Hydroxypropylcellulose is dissolved i) 168, parts by weight of
tkzéygropanol with stirring and then the active subs% n%ret%?l)& %%': Vyﬁe
Fbyersobistatiie solatpatovith BBM§OHBA fluididBdhbeid proeesgimg
apparatus, 91 parts by weight of insulated core material containing
tartaric acid are sprayed at an air inlet temperature of 20 - 30C with the
digperaisrosyinaihilagehis disae)\cebinaes byrisdyndeigbéof Sppagpanol with
i Cii stanc en.dried in th
B U R TS ST R Rl
widhtaliffiitpthe active substance are

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.



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 actiye substance pellets containing
é” each 1case 50 or 100 mg of active substance base is packed into size 1
longated hard gelatine capsules or HPMC capsules by means
of a capsule filling machine. 14 Example 2 percentage composition per

Nnor--corroincitdating nr\h\lo total r\onc|l|c cansi ||Q mﬂfﬂ_rlﬂl laver CIIhQ ance

crourcirrouiacaart Aot
M

[mg] [mg] layer tartaric Jud 38.5 - %rg%ﬁ%@g £8678 Oam%rhrablc 191 j:’er per
3.6 5.2 15.6 talc 3.5 6.4 &:8ri4.3 42inshipdirayyprapdcelluldsetaB.0 Béaipsule | capsule
11.5 34.6 active substance 40.0 4Q. ;O 57.7173.0° té%r;nesé/late of the

compound of formula 1) totBPIERH 1Y% 432,554 hds to 50 mg9! [mg]
of the compound of formuyla 1 (active substanceldase) **) corresporjds to

50-mg-of the-compoundof-farmuld-1 {active-siibstance base) a)

tfqﬁlg&'&c B of core mater§1 c§ntaln|ng tartaric acid Compos %gr‘f’ 55.5 166.5
gum arabic 1.9 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 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 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




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

50C with stirring. Then 5 parts by weight of tartaric acid are dissolved in

this solution with stirring. 8.3 parts by wei Wt_of tartaric acid crystals with
gHaneRE 68%-&%@@@@!“0%@0‘59%’%%? éprdelplrhSdikmis bawsight of
@W@é@&@t@ﬁ@ﬁi&vﬁbiéﬂs@'rtH%i@F&'@wlf?’@ﬁVéﬁc%ﬁ‘%é‘?ﬁc@d?é@riﬂed.

rotation. At an air inlet temperature of 600 - 80C the tartaric acid crystals

are sprayed at intervals with the solution of 15 tartaric acid and gum

"aiakip Radcepiatat Withia- e hes @i pa By WRHPthRIWERISS pan at an

tartaric acid, so that roughly spherical particles are formed. The spherical
iR W&?é%fgrfg? is ffénldried in the rotating pan at an air inlet
temperature of 600 - 80 C. The core material is fractionated using a
1ISHE}"lbler screenjnp,%achine with perforated plates with a nominal mesh

1565 6. B a8 dTACHHAIR ORI dradierPiRwe 0 RGP R W Th

pesestindtioremiohitie Prasessalhnsyiatenebibesrre BaeHaThe product
[ tartarilglr%cid Composition: core material containing tartaric acid
S B

containin :
TRCHAROBINTER I AN SrE0R™ [Sauesy! WelBR i (e RrBySReight 1

part by weight of gum arabic is dissolved in a mixture of 6.7 parts by

wejght ,0f.96 % ethanol and, 13.5 parts by weight of purified water with
b%tir}ﬁr?&.’ idhe f%&r%’ﬁ%%%?ﬁﬁ?é UG8 AR e solution with

stirring. In a fluidised bed processing apparatus, 23 parts by weight of
d:ore ma%erial

omposition:
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.



containing tartaric acid are sprayed at an air inlet temperature of 35 - 40C
with the dispersion of gum arabic and talc by the under-bed spraying
process. The insulated core material cont%nlng 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 acid is screened through

@ sEreeostitn @nrainaliveeshisizanotldyexm. The fraction of material
with a particle size of < 1 mm is further processed. 16 c) Production of the

active substance layer Composition: insulated core material containing

@@r@' wsétaith 57 parts by weight hydroxypropylcellulose 10 parts by weight
i ﬁal t g% rs b ht active.subs a ce. émes of BIBE #‘9 0 parts
by Vel d“&‘xy R SyIRaHOSE g henly 3?@ ht of

@@mwopyid&&ﬂfmm and then the active subs’[@q@arwﬁﬂya}{@@m
ispersed in this solution with stirring. In a fluidiged bﬁ%qf rocessing

tgal%paratus, 91 parts by weight of insulated core %n%% a %%‘?é(?ﬁ%

aelitaris drstbareSpmapgthte ah BIBRI¢OtEhperatt e mi2d bﬁ@@;@hﬁh the

dispersion containing the active substance by the under-bed spraying
process. The pellets containing the active substance are then dried in the

Hydnalzsipppin ceietaatceBQlifos @vaolirs 386 lmgl’@;]/b_\,awﬁgmms‘ mprm;mtst with
t t t
SR B RS D AR O

veizestifing.25 mm is further processed.

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.



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

apsule filling machine. 17 Example 3 Pr1e7paration of ethyl
%Mexyloxycarbonylamino-imino-methyl)-
phenylamino]-methyl}-1-methyl-1
benz midazo 0 ridin-2- amlnol -propionate
R Il T R OB o T R G OmE Y ~orn
plt@d\ﬂémmuprﬁangu;mnméﬁ;ﬂmma@fzmﬂmé@b@mwyiﬁprm -y~

eth chetate wata % gln%%o se W|th stirring, to a solution of 3139 mg

d U IIIIIIUI) Ul LU
[(2 {[4- (hexyloxycarbonylam|n0-|m|no-methyl)-phenylamlno]-methyl}-l-met
hyl- 1 H-benzimidazole-5-carbonyi)pyridin-2-yl-amino]-propionate base

(prepared as described in 075).in 250,\ml ethyl acetate,oatO
ambient temperature. m|nH S @ \duct bega# to cr;eﬂalllse
out. It was, cs@r@valﬁfgk/ ( hour at ambient tepperature and'then1or
one more hour ile coollhg ith ice, the pretipit a was suction filtered,
washed with abolt 50 ml'G Bthyl acetate and 50°ml hyfether and

dried at 50C in a circulating air drier.

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%



Yield: 94% of theory melting point: 178 - 179C C34H41N705 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% 4.48% 18 CLAIMS: 1. Ethyl
3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-
methyl-1 H-benzimidazole-5-carboma)-pyridin-2-yl-amino]-propionate
methanesulphonate. 2. A pharmaceutical composition comprising the

- cimgiirenesulphonate salt of ethyl
3-[(2-{[4-(hexyloxycarbonylamino-imino-methyl)-phenylamino]-methyl}-1-
methyl-1 H-benzimidazole-5-carbonyl)-pyridin-2-yl-amino]-propionate.

1. FORMIOF PREGEMEATIDN FORYlamino-imino-methyl)-phenylaminol-methyi}-1-

VETHIL) PR AN ME T TP TR ERAERS oL 5

CARBERF19BRRAPIIE:2-YL-AMINO] PROPIONIC ACID ETHYL ESTER
TO BE ADMINISTERED ORALLY ABSTRACT The invention relates to
a nov rall ministered farm of presentation for.the agent 3-

2 e B el A e, e shgny
thyl- Bl 8t haripercsreaminyingymitie=2sibaihhisinytapionienait/thy |
estenasifyibe-phasnaeasticalyarBRAlIianits hersnio) Nrsiitale

figure for publication



