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is.already known from WO 98/37075, which discloses compounds with a
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i.e. the conpound of formula | is only converted into
the active conpound, nanely the conpound of fornula
11, after entering the body. The nmain indication for
t he conpound of chemical fornuwa | is the
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1. Figure 1 shows the agrammatic structure of
phar maceuti cal conposition by neans of a secti on
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which may in turn be enclosed in
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 tumn be enclosed in
a coating which increases the abrasion resistance and shelf life of the pellets.



a coating which increases the abrasion resistance and
shelf life of the pellets. 3 One advantage of the
formul ation thus constructed is the spatial separation
of the organic acid and active substance by the
insulating layer. A further advantage of the
construction of the pellets as descri bed above is the
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hydroxyethylcelluloses, carboxymethylcelluloses, 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 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 acceptable polymer.



corresponding to an anount of between 20 and 90 %
preferably between 20 and 80 % in the finished pellet
(i.e. in the pharmaceutical conposition). To increase
the durability of the finishedsproduct it is
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are used. The addition
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 inter alia



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 pharmaceuti cal

trie RS Ehld ‘beuég PR Wi n %@ﬁ%‘ﬁ?l&g%@i&@élgu Tﬁ% Eﬁbments

serves to redlce ary 1ncrea
uqmtmanygae aigotizapsn Id&sqdmdr‘ oon briderpigeaats. Phefesdtd fthe

t f h I I
gl e i Hi BRI R
m@trg;r@é!mse%bﬁ@rbéw vfntrl Rd éﬁﬂdﬂlé‘rg oﬁﬁ&%ﬁlylé?@b%%lsfé’é

exanpl e hydroxypr opyl - cel
mﬁ§Wﬁ%%§propylnethylcellulose nethylcellulose

pol ymers and copol yners of acrylic and nethacrylic
acid and the esters thereof, or conbinations of these

Tfﬂ@bﬁﬂaéfﬁnaysbebﬁéﬁﬁe@b?&hé%@tﬂb@ deBelipklehérirgited 1 @ 5
triethylcitrate, tributylcitrate, triacetin or

pol yet hyl enegl ycol s. The pignments used may be e.

Tﬁéﬁééiﬂ éi:{ﬁt&h c?o% %atéﬁglnc '&g eRh&E LSstale &ife %%"t}/c:'u!ar

er cC consit s

orggdlccao;@ uepd Iormhbr;d ablanth geeu sy df esugHip splyeried! batiess of
option wi th the addition of polyet hyI enegl ycol s as
the frﬁa Sﬁ@r%onta*ﬁ@gp% raewwt@é om%a@ g piichrean be
ProBas of ARANLAS Foleh B0 AbisnEHi PRafina ol eRAnGRGS.
Ther genei ma@usnaﬂnwém produned gngeriatiag bpthymettnfodspughl y

he d
pefBIEE Plifes B biebigaRisehstanisatan oiherfiaseore sieseudans
obRinBBIREMBe KINAYNEY M6l frasticrd bﬁﬂﬁ%%ésﬂeﬁfb?élﬂ@f‘e‘? éf é‘c‘?éening

technol ogy. The core material may be produce
Syjtable eaneanatarial pas anevesags diametpeol @ditod @rmn,qsreﬁerabgy

/ spheroni sation. Then the core material thus

0'@&% Qﬁ@gﬁmy be divided into fractions of the desired

di aneter by screeni ng Swtabl e core material has an
age di aneter of mm preferably 0.6 to

Fir%ﬁsﬁwswm layenis anpéladeto .tlwg aca:gr@qantamt@q;p@reenatamai hihis
coR SRR OO RREE NS Bl Ao R 5.
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, hydroxypropylmethylceliulose, methylcellulose,
hydroxyethylcellulose, carboxymethylcellulose, polyvinylpyrrolidone, copoly-
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, talc is used. The dispersants may



di spersion of the water-sol uble, pharmaceutically
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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 1 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



these units corresponding to the required dosage are
packed into hard capsules in a standard capsul e
filling machi ne. Suitable hard capsul es include, for
exanpl e, hard gel ati ne capsules or hard capsul es of
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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% 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: |



were given the conposition by nmouth (= orally) on an
enpty stomach without any pre-treatnent. |In another
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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
formuiation 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



LL., iron oxide yellow 0.08 Total 174.0 The relative

bi oavail ability was thus inproved by about a factor of

5 by using the fornmul ation according to the invention.

The formul ati on prepared accordging to Exanple 2 "
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vol unt eell mesglate pf thre ddrBd@E oPfor®l | [0 The7or al
adm ni st Mafctede AbnSRFdraRTPoST T TT O, WI f 4‘58. of

pant Epr a1 ot erdind CRiugee™ 07> byl oty 50
pant opr az 0P ¥'§0P%nf inued during the admﬁ‘rdqt ratli on

of the {B3MMEEIMSICFENEr ding to the i nverd-fon. The
degr Bk of palysthyfaneglyonh§00@t er mi ned by me8sifi i ng |t he
quarigi ty | taniume dickide ve et abolite of| Torgude T1

excreted [atfbthe urine. The refative oo nty
afteg pr Ph de %t cEITUIb T clLUI V\Iclb,ll Gooon
aversgge 3?. f%é R@# ug, o%,. R tE=—any

o ran XI hl o Pnhdl t ] nnD ’ﬁ

Tt TTc

admi ni st tAf8bn. the relative bioavaillabi 11440 (bdsed

on the area under the plasma concentration/ timne

curve) of a tablet containing 50 ng of active

substance, devel oped and produced according to the
THY iefitivar BioansliaB it} af thicniLtie S\%ts%"ncé@oﬁﬁpea?eg L ©

acid, after 9 correspondin re-treat W t
copyaniigial foralationsiea hummﬁroveebw mgolit 3 factehofvé byhesing

SRR NG it iivERio TR RS R theBhe
forlnadaticmes amam@rtattne ietion@ofmipHred Wmttﬁéltatmét described

cel l ul ose, 48,
above with and wuthout the simultaneous administration of pantoprazole is

graphlcally ilfustrated 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 bioavailability of the active substance
and it prevents malabsorption. Another advantageous property of the
pharmaceutical compasition 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.



crospovi done 3.4 nagnesium stearate 2.6
pol yet hyl enegl ycol 6000 0.56 M titanium di oxi de 0.80
V talc 0.64 E hydroxypropyl nethyl cellulose 1.92 LL
iron oxide yellow 0.08 Total 1i4.0 The relative
[
The B0%b0 R b declls SRPRTHNS ST FRLE GOTRAe G Biibhce
bés&m(pﬂr capsdleh\prafarably S0hte 208 mgl atasb predecabhdi Ddo 1 60 tnhge of
ntio The bi oavai | abi
eGP SLDS IR CB SRl P STb e SR aR Y Sctbar ed wi t h
the tabl et described above Wi th and without the

si mul t aneous adm ni stration of pantoprazole is
The aptfeaad irgtio pf agidtasetive substgoceiabard .l iibakout 4 - 1,

sk Bl RSt bR IR T BRE Bl olFreB R st BB o

efi@vaehiod acidie ged pet Al of theedtip®ind 80eawalzel. The upper
bi oavailability of the active substance, better than

limi &f abpuls:1 dawetﬁtaqblﬁa|Supﬁ@ﬂﬁab@aqr@aallyp¢@gaﬂmeﬁidw tagd

t

A ack SEERR5R ot e biher 8 1 ekl diBgHEE frumber

ofspditapercapeute)l t prevents mal absorption. Anot her
advant ageous property of the pharmaceutica
conposition according to the invention is the fact

Thi BahpléSinat {ifaPh inféindRld o2’ the nyEnjidmC! udi ng
those I'n om t gastric p i ncreased by nornma
physi ol ogi cal variability, by dlsease or by
co-nedi cation wth drugs which raise the gastric pH
10 The dosage for oral use is expediently 25 to 300
ng of the active substance base (per capsule),. -
preferably 50 to 200 ng, nost preferably 75 to 150 ny
of




the active substance base,

is about 0.9 :

1 to about 4 :
Pr efier abl vy,

bet ween about 1:1 and 3: 1.

equi val ent of acid is used per
The upper

formula I.
Ezamplee! subst ance)

I n each case once or tw ce
a day. The preferred ratio of acid to active substance

1,

nol

nost pref
at

erably

| east one

of the conpound of

limt of about 4:1 (acid to

is generally determ ned by the
maxi mum accept abl e size of the preparation in the

desired dosages (nunmber of pellets per capsul e). The
Exanptes that—fotifow are jgit MobkiBRt rate (e
invention: 11 Exanple 1FJ er‘%gggéa]\ e gorr'p'o& tion per per per
per core insul atijngreact i hiesulatid aapwl e chobslul @ capsule | capsule
material |ayer substanc [rTg] er tartari|c
acid 61.3 - - 61.3MEH éaglﬁ gLﬁng%‘BFE 3.1 2|8 g [mg]
17.0 34.0 talc -|5.6 3.2/ 8.8 25. 4, 7
hydr oxypropylcellulose - + 4.0 4.G T1.5 23,1 actjive
tastabsmhte - - 20.0623 0 5F. 7* 115.|3** (nes§idte |of 176.7 353.4
the—conpound—oftformula--H)—total 1000288435765
gﬁ%g'ﬁonds to 50 ?hf of th?escorrpomd of fol al 7.0 34.0
talcaCctive substance [pase) § corregppnds tog g0 T 50.7
the conpound of formula 1 (active|substance basg) a) ]
hyelrodypropyinelbflos®r e- mat erijal cont aildithg tar{40i ¢ dcid11.5 23.1
Comaoaci ti nane
active substance - - 20.0 20.0 57.7*| 115.3*
{mesylate of the
compound of formula 1}
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 formuia 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 iniet 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




|

gumarabic 1 part by weight tartaric acid 20 parts by

wei ght | part by weight of gumarabic is dissolved In

4 parts by weight of purified water at 50C with

stirring. Then 5 parts by weigit of tartaric acid are

téﬂéf&oédf@ﬁnﬂ {ubMbEabtOhHY spAnMES tﬂwﬁté fcﬁtép& 6. ag%rﬂéqw\ﬁe@‘nt of
ight of tdartaric acid crystals wth an av

ppwﬂereﬂ tarigrigacit, s0.that mgblyasphﬁnaabpm:ales@re rﬂoraned

suitabl e coating apparatus fitted with an air inlet

and exhaust, and the pan is set in rotation. At an

Thérsphefie! thREMEBEHWoRe Atatéfalis BRG aMed Irftheabttingdh at an

crystals are sprayed at intervals with the sol ution of

aif ghlet tgripgratura of §0an80yGm arabi ¢ and sprinkled with a

total of 6.7 parts by weight of powdered tartaric

acid, so that roughly spherical particles are forned.

Théa e:ossph%temmhs fracti@tated asing ectunsblses@ekaing raatiias with

dri e |nthe rotating pan at an _air inlet tegperature

PEFOTBRS PlaerWith ariemitel BIeshrsizd af 0B Amandfecroduct
friS b S, 6" ed
P BledRY B ar A SIS LSBT T I ! B R he
“ product fraction between 0.6 and O 8 mMmis used in
t he process Jnsul |on of the core
bmfi’%‘f’?é?” 8&44%?‘%{ ﬁ@at?ﬁ‘?&%’?t@”% t@ EoRstsi tion: core
material containing tartaric acid 23 parts by wei ght
gum arablc 1 part by weight talc 2 parts by weight 1
i ght of gum ar abi c is di ssolved in a mxture

A, s ST

gmararabday wei ght of talc are di sperspdrtigy weghsol ution
th stirring. | In a fluidised bed processin
ta‘Eppar atus, 23 parts by weight of c%partﬁ@wemelgﬁt
containing tartaric acid are sprayed at an air inlet
tenperature of 350 - 40 C wth the dispersion of gum

1 padtiyoweigtit bhgumiarabicds dizdelveddad asibdyrienss 7 pess Dy 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 mm s further processed.



The insul ated core material containing tartaric acid
is then dried in the circulating air drier at 40C for
8 hours. To renove any lunps the dried insulated core
material containing tartaric atid is screened through
a screen with a nom nal nmesh size of 1.0 nm The
fraction of material with a particle size of <1 mmis
ck dProHuetiqn eltbeacyve sgbsigncedaj@ict i on of the active
substance | ayer Conposition: insulated core nateri al
containing tartaric acid 91 parts by weight
Cbymrogitigpr: opyl cel | ul ose 5 parts by weight talc 4 parts
. b i ght acthe subst ance (nmesyl ate of BI BR 1048) 25
insUlialed Bgremrtsial cpaining s ad | 81 GaEsity WeigBbl ved

[ wei ght of 2-propangl, .t irring and
hs{c{]}gﬁﬁ?ﬁgﬂgtgﬁi’@%@subst ance and tal cggraYefocﬁl’s\géllgé[ed in
talthi s solution wth stirring. In a4fiadisdyswdighed

rocessin ar at . us, parts by i ght of i nsul ated
a‘%ﬁ’?&“ﬁ?ﬁ'ﬂ%‘%ﬁﬁﬁwﬁ%ﬁf ﬁﬁ%@ ﬁ%@ ari cﬁg@gﬁtsi’ryé"’%'ﬁﬁbyed at
an air inlet tenperature of 20 - 30C with the

di spersion containing the active substance by the
Hygrexypispyicelpioagingispelved és 168 parisedy weight of 2eirapanp] with

[ b nce. are then dried i,n the circulatin
stirffo el B SLRETEa A i e HBpefadn i Sl
wibiebtiging. cont ai ning the active substance are screened

through a screen with a nom nal nesh size of 1.25 nm

The fraction of material with a particle size of <

i ASEBH oL REP AR o o B TS Y e
matecial carstairify tartalidGoiard sprayb ot asiis intstdembagstuiessof 20° -
el ongated hard gel ati ne

s Endlih e §RrRpsTRn Eadeinied thyamisnhkstance B ik wder bed
sekbyihb osE ne. |

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. '



14 Exanple 2 percentage conposition per
i nsul ating active total
| ayer substance [ng] [ ny]

38.5 55.5 166.5

capsul e capsul e
| ayer tartaric acid 38.5 -
gumarabic 1.9 1.7 3.6 5.2 15.6

per
mat eri al

core

Exampie H-4 9.9 14.3 42.8 hydroxypropyl cel lul ose - -

11.5 34.6
173. 0**

1{'\{'\ {'\ 1442

57. 7%

active substance - -
(mesyl ate of the compound of forrmula I)

correshonds to 50 nm of

432 5 *)

40.

0 40.0

talc

+ nt nl
the conpound of formila e CRRgRCATBRRRR e b base) pey per
corresponds to 1507 Ue O TOIgEI 2| kapsule | capsule
(active substance (ggse) a) &ro%%t@on of ¢ore P P
mat eri al cont ai ni pmpatexiat qiayeraci d{substanesi ti on: gunimg] [mg]
arabic 1 part by weight (tartaricjacid 20 parts by
wei ght 1 part by height df gum arg®® is d{ssolved in
tadtafd@hER DY Wei ght |3 Bpuriified  wWafer at SOGgust E5 5 166.5
stirring. Then 5 parts byl weight jof tartaric acid are
guitn @saktiged in this{s8 utidd.hith stirring. 838 pafts bp.2 15.6
we-eaht—oef--tartarie-acid-drvystals—wth an avverage
VVCT ulll UI cCAarocaritr o ACT— O =4 g c
talﬁartl cle size of 0.4 to nm a]rée pl aced gﬁ’ a 14.3 42.8
hyaFb:hpPh/ICARIdgE0 pppar atus fitred gt am et 5 346
yan ex@,aust andj the pan is set |in rotatipn. At
active suth@nceeererat-ure of |60 - 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




80C the tartaric acid crystals are sprayed at

intervals wwth the solution of 15 tartaric acid and
gum arabic and sprinkled with a total of 6.7 parts by
wei ght of powdered tartaric agid, so that roughly

I 9 . I, .

B aPand Bl S 3R ST Wil R ek B pRbft of
pawdered tartari¢ akiel, sbenptenoaghiyespbieriédl parBfl8s @re Tdrenezhr e
material is fractionated using a tunbler screening
machine wwth perforated plates with a nom nal nesh
T EPNNE)  Qd Golmal HRalRs Hokdned hdl OGRS P4t an
air el tempenatofe oheé0teoB@° Aat erial containing tartaric
acid Conposition: core material containing tartaric
acid 23 parts by weight gumarabic 1 part by wei ght
Thakore2mbediiah idiradiirgiiéd Lsipard tubleesGBENIAG raHERIAE WHHC

is dissolved in a mxture of 6.7 parts by weight = of

. t
peyéoradast plates widlha nagninapmesh sige ofd.§@ndd}.8 som fgf hedroduct
| L L ts [ talc

el plEen Th Rt ndliGusen M8 o e oot &

fluidised bed processing apparatus, 23 parts by wei ght

of sg%e rra} Eri al containing tartaric acid are sprayed
b)a{nsiflatign ol the core ilerial canéaigingdsriariaged with t he

di spersion of gum arabic and talc by the under-bed

sprayi ng process. The insulated core nmateri al
Comppaitionng tartaric acid is then dried in the

circulating,air drier. at 40C for 8 hours, To renpbve
Co&ﬁﬁ%ﬁﬁﬁ@‘?ﬁ%‘nm iRSGht ed cor 2HBHEF PYIWRIGHL ai ni ng

dra=rsikc acid is screened throug BaR tth a
9 h1f %@ti on@iic#vl

nom nal mesh size of 1.0 mm The mat eri al
talgith a particle size of < 1 nmmis & patthby weigbessed.

16 c) Production of the active substance | ayer

Conposi tion:
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 Iumpsr 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.



insul ated core material containing tartaric acid 57

parts by wei ght hydroxypropylcellul ose 10 parts by

weight talc 8 parts by weight active substance

(rmesyl ate of BIBR 1048) 50 pariss by wei ght

Hydr oxypropyl cel l ul ose is dissolved in 335 parts by

wei ght of 2-propanol with stirring and then the active
c)s irediaction afittie taative aubstdnepéysed in this sol ution

with stirring. In a fluidised bed processing

apparatus, 91 parts by weight of insulated core
CoRipekitish; containing tartaric acid are sprayed at an
air rnlfet tenperature of 20 - 30C with the dispersion
ingdlates] epragnalesiaheentaining isstasicasicd ot parts hyaveigkid

' . The pellets contginj he.active

héﬁ%@%ﬁﬁ@gegﬁggg%en drigd in the ciﬁ%ﬂ%ggpkaﬁasﬁt drier
tat 35C for 8 hours. To renpve any 8 pans biiveeigel | ets

containing the active substance are screened through
agiive Uestanket(MmesyRiaioh BIBREIHES | ze 2 partebymwrighthe

fraction of material with a particle size of < 1.25

mmis further processed. d) Packing into capsules A
Hyprarypropyloélldose iedisablsedit 835 phattetosy weighabﬁ%-@gomemol with

each case 50 or 150 of actjye substance base is .
stidog agd T he deivs wiblianse Fikiace q?'apeﬁ@dd*aygmseytton
witl stifilg. capsul es by neans of a capsule filling

machi né. 17 Exanple 3 Preparation of ethyl

3-[(2-{[4- (hexyl oxycar bonyl am no-i m no- net hyl ) -

In %P@ﬁﬁ%?ﬁﬂb%ﬁ]gg@gg&'eé@éeﬁﬁg :[%}rlﬁ)q\ﬂ%b)é y\ﬂﬂight of insulated core
matdriaptomaPmMPRtRicTRIdDanespapeeaehR ditilet Mermperdilitdor@o° -
- 30°C with the dispersiqn 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.



O\ NH\ x H3C1S, OH N H3C1I~-O" '"NO o ~CH3 O ' A
solution of 5.0 mmol of nethanesul phonic acid in 25 m
ethyl acetate was added dropwise, with stirring, to a
solution of 3139 ng (5.0 nmol )j7of ethyl 3-
E{(éjrlzl;bie[él' (hexyl oxycar bonyl am no-i m no- net hyl ) - phenyl am
- hyl } - 1- net hyl -
1H benzi m dazol e- 5- car bonyl ) - pyri di n- 2-yl - am no] - pr opi
onat e,. bas r as described in WD, 98/ 37075) in
PO SOTE ok VG At s (SR oy P s SR e o
' P At tarbdd)- intyl-
P B e R a i bl B B B A 2o
amind]hepionaie athanesdlphonate whil e cooling with ice,
the precipitate was suction filtered, washed with
about 50 ml of ethyl acgfate and 50 ml of diethyl

ether and dried at Ciina circulating air drier.
Yield: 94% of theo i

ng Aai ntNH, 178 - 179Q% o
C34H41N705 X 8, 8@)@.13@ al analysjs3%,,
cal c.: HE.58.0 6,R7% N 13.55% SM. 43% found:
13, 50@ 48% 18 O

58. 11% 6. 309 Qs 1.
Phar maceut i cal conpo€ition for oral® ad nrSterstion
conprising at least a) ethyl
3-[(2-{[ 4- (hexyl oxycar bonyl am no-i m no- net hyl ) - phenyl a
m no]- nethyl}-1-methyl-1

i I i di - ' -
A SoREBA T EIF S g o fiahBREXuRnBE Bl read ) A Bbetats wes
adohedt drophvises afithastifring, to a solution of 3139 mg (5.0 mmol) of ethyt 3-

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

1H-benzimidazole-5-carbonyf)-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 ethyi acetate and 50 mi of diethyl ether and dried at 50°C in a

circulating air drier.

Yield: 94% of theory

melting point: 178 - 179°C

C34H41N7Os 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%



b) one or nore pharmaceutically acceptabl e organic
acids wwth a water solubility of > 1 g/ 250 mM at 20
C. 2. Pharnmaceutical conposition according to claiml,
wherein the pharmaceutically 4gcceptable organic acid
is tartaric acid, fumaric acid, succinic acid, citric
acid, malic acid, glutamc acid or aspartic acid or
one dlaim$e hydrates or acid salts thereof. 3.

Phar maceuti cal conposition according to claim 2,
characterised in that the [ pharmaceutically

1.5 EgRIRER il 43R sAibhor dral A6 Gt EmbiRl et east,
c ayedsil G2+ {[debexdorgcarbonylammnEimicbanaitybrprssnglamino)-

L Aty mBI - TE BRI arRls PO e R RI o BBl g

t erémenate & HB the PhafmatBiRic@il) acbeptabEA thafedtiahd
3;3&(2-{[4-(hexyl oxycar bonyl am no-1 m no- net hyl ) -
Y

epearineE-prarmaceutlcallytaegeptable organic acids with a water
H- benzi m ol e:,5-car ) -pyridin-2-yl-
aﬁPﬁ‘Rﬁ’%Pg%ﬁ&Z?goﬁ qq%éygal ts thereof in the
pharmaceutical conpositionis 5 to 60 % 6.

Phar maceuti cal conposition according to clains | to 5,
2.whéeemaceyiical compesitiosfaceniting kedeim dl, wheseisdpeabl e

0 ' i dyd 90 %. 7. ' , .
 BH3BbFeRElcut Barthhlie odhis ok R BRaRE G fdnae goia
ssbesdiniatacid | gitrigvid, ingallc sud eglogingitiselid shaspartoasidsdrsone of
of or contains the ?har maceuti cally acceptabl e
ofalYEalRs o acid galis thereplve subst ance | ayer 19

cont ai ni ng bi nder and optionally separating agent,

whi ch encl oses the core material. 8. Pharmaceuti cal

~ 3.c Bimposateaticah compdsitign taccotdingrto/ claish @; eharddhsridedridéinat the

copsi sts of the grqup of hydroxypropyl.cel|ul oses, .
noRsERscr saarretabledratis o ety eeid firaaas acid
hygiexyatdndueeinidtqges, carboxynet hyl - cel | ul oses, the
pol yvi nyl pyrrolidones, the copol yners of

N-vi nyl pyrrolidone
4. Pharmaceutical composition according to claim 3, characterised in that the

pharmaceutically acceptable organic acid is tartaric acid.

5. Pharmaceutical composition according to one of claims 1 to 4, wherein the
content of ethyl 3-{(2-{[4-{(hexyloxycarbonylamino-imino-methyl)-
phenylamino]-methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-yi-
aminoj-propionate 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 90 %.

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




and vinyl acetate or of conbinations of these

pol yners. 9. Pharmaceutical conposition according to
claim7, wherein the core naterial has an average
particle size of 0.4 to 1.5 nmmg 10. Pharnmaceuti cal

BRI ol e AT Wi i e

f r edReqAstemidpt her by an insul ating | ayer consisting of
a water-soluble polyner, optionally wth the addition
of suitable plasticisers, separating agents and

6 D FeE e euficbl oMEORoR e in AT RRRY 7, A AEH b2
ofcogum:a?f&hlecgrgUp af hwlrbk?{bdﬁpgmelmbtsat I ?Nﬁ?tfgt[.ilmepylmethy!-
rom:t r I OX ce oses
Y?ﬁ%ﬁ? dﬁﬂhytqequwogg ﬁw%@%sé‘%@ylcg&ﬁ%war@w hyl-
h I .
péé@g@lléﬁg B{/ﬂ?ﬁﬂl;}\}@ﬁ@gﬁahd%ﬁég gchél' E%:@wén%rf%edf N W@ﬁﬁwrthSne
Newidnyi yd yacetate o oé combthatipnyg Iof Memcéymers.of

conbi nations of these polyners. 12. Pharnaceuti cal
conposition according to claim?7, wherein the product
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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 phamaceutical composition for oral
administration containing ethyl 3-[(2-{{4-(hexyloxycarbonylamino-imino-
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b) applying to the core material an insufating layer consisting of one or
more water-soluble, pharmaceutically acceptable polymers optionally with
the addition of plasticisers, separating agents and/or pigments,

¢) 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)-phenylaminol-
methyl}-1-methyl-1H-benzimidazole-5-carbonyt)-pyridin-2-yi-amino]-
propionate methanesulphonate.




