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and the saB0433guti2d0f The invention relates to an adm nistration formfor

t he oral a‘gﬁl i.cation of the activ
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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, under
the name 1-methyl-2-[N-[4-(N-n-hexyloxycarbonylamidino)phenyl]-amino-
methyl]-benzimidazole-5-yl-carboxylic acid-N-(2-pyridyl)-N-(2-
ethoxycarbonylethyl)-amides. The compound of formula | is a double prodrug
of the compound '
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O N/ (I'l) 21 August 2006 2 i.e. the conpound of fornul g hudust 008y
converted into the active conpound, nanely the conpound of fTornmula 11,
after entering the body. The main indication for the conpound of chem cal

formula | is the post-operative prevention of deep-vein thronbosis.
Di scl osed herein is an inproved fornul ation for oral use of the conmpound of
formula | (which is also referred to hereinafter as the "active

substance"). Surprisingly it has now been found that the use of
pharmaceutical |y acceptable organic fcids with a water solubility of > 1 g
[/ 250 M at 20'C, preferably >1 g/ 160 m at 25*C, in solid oral

pr epar at i 6fsihe sempasad ot fermuladiigenly soneartednto ihsagive ¢ompeund| nemebtthef et hyl
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wel | as tweempﬁémmatadu:ithe:adslt-ypmepteammns’édieep -veihdhrerobosisl n a first aspect,
there is provided pharmaceutical conposition for oral adm nistration
conprising at |east a) ethyl 3-[(2-{[4-(hedoxycarbonyl am no-i m no-nethyl) -
phenyl ani migclosed h@rbl)wd an improved formulation for oral use of the compound of formula |

-met hyl - | H- nzi zol e carbo ridin ./ ~6m no] - propionate or one
of the phd '86‘[2?533 rre;Sjt%g%'@’B?@’b a"@a%ﬁ'@?%’é’?@é) andOne or nore

pharmaceutical ly accept able organic acids with a water solubility of > 1 g
/ 250 mM at 20° C. In a second aspect, there is a process for preparing a

phar naceutHREFng i Prssiaw kegn foypd thgt the Usgiofiphamaceticall agesmtahlenraapicet hy|
3-[(24] 4- QBEMMP@M F%Hm{styﬁ@}ﬁ% /1280 AP atBobE)rferably > 1 g/ 160 ml at 25°C,

phenyl am no] - net hy
H-benzi ni iesolid elaaaremrﬁonywlmo disignificantly impraveii fonpulatpnohethyd 3d(2-one of t he

physi ol ogi alt teps of, a)
formng t g"?tjt]:éo 8 nnrt%gé ?noAnQI %ﬁéﬂﬁpheﬁg?m%gﬂ@?th@tp%[efhglav-fy accept abl e
organic aemzﬁl'ﬁlﬂézdlu-ﬁ-barﬂonm-bﬂfdlrsmyltdmuhd]-bbbplmhaté adwglld2he m at 20' Q

opti onal I¥ W t h th addi t bi nders or other technol ogi cal adjuvants,

by pan nePhimeceule 'ﬁ@?‘fegia}:"ﬁd‘a'fﬁtﬁ? “or by extrusion /spheronisation, b)

applying to the core material an insulating |ayer consisting of 21 August

2006 :
In a first aspect, there is provided pharmaceutical composition for oral administration

comprising at least a) ethyl 3-[(2-{[4-(hexyloxycarbonylamino<imino-methyl)-
phenylaminc}l-methyl}-1-methyl-1H-benzimidazole-5-carbonyl}-pyridin-2-yl<amino]-
propionate or one of the pharmaceutically acceptable salts thereof and-orie’or more

. pharmaceutically acceptable organic acids with a water solubility of > 1 g7°250 ml at 20°
C.

In a second aspect, there is a process for preparing a phamaceutical-composition for
oral administration containing ethyl 3-[(2-{[4-(hexyloxycarbonylamino-iminc-methyl)-
phenylamino}-methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2:yl-amino]-
propionate or one of the physiologically acceptable salts thereof, comprising the steps of:
~ a) forming the core material from one or more pharmaceutically acceptable organic
acid(s) with a water solubility of > 1 g/ 250 ml at 20° C, optionally with the addition of
binders or other technological adjuvants, by pan methods, on pelleting plates or by

~ extrusion /spheronisation, b) applying to the core material an insulating layer consisting of




2a one or nore water-soluble, pharmaceutically acceptabl g Rol¥R6HE
optionally with the addition of plasticisers, separating agents and/ or
pi gnents, c) applying the active substance from a di spersion which
contains a binder and optionally separating agents and sinultaneously
and/ or subsequently drying to elimnate the dispersant, d) optionally
applying a coating of filmform ng aggnts, plasticisers and optionally
pi gnents and e) packing the active substance-containing pellets thus
obtained into hard capsules. Pharnaceutically suitable acids are for

exanpl e t gpd girhére gr.sésmbh&naeéﬁcaugug&@@h%ipggéneps Opﬁayngnmmﬁéd, mal i c

acid, glutamc acid and aspartic aci t he rates and acid

sal t s t hepddifon dPplpsticisersaepyratingi agabts endlerepigreantsac)i appliidd thefagliver i ¢ aci d,
succinic I Lt LG R e i ] i nvention is
a nulti pa?@sgaﬁl?‘gtﬁ%rﬁsp ([as %?'gr?%'gh Pér?t%si %ﬁﬁéﬁfgﬁ%gﬁ%}l%ﬂ&%g%@ﬁ es are
const r uct ead siswuitamebustyand/od subbeqenty diyisdiowtimihhte thad digpessamtad) aptisrialiyict ur e of

t he pharnmaceutical .co sjtion by nmeans. of sectjon through a pellet

Sui t abl ¢ FERYIG R Casling ol Y oRRING POsh¥rup rliisrra 2B PP IOSRIY PBIRISEN Pon accor di ng

to the i nggiking@®ib aciitSsubsititalsniBRitd peiddBds dbrsimduanth 6ald core region of this
pell et contains/consists of the pharmaceutically acceptable organic acid.

Then fol FRR%e& | ayer, the so-called insulating |ayer, which separates the
acid core fromthe |I|ayer containing the active substance. The insul ating

| ayer is in turn surrounded by the equally spherically shaped | ayer of
act i ve suPbarmaceutichlly shitahle\acids arefonexasplertettaic addifumaric asilasuoigicwhidc h

i ncreases br asi i and LE ] i f lets. 21 August
2006 3 cAeastnARsad e A0 AR AR BB indbG vl o8k he Spat @
separ at i osalsftherédidPatticglany suitatde aretadarieicidfemattsidaeeiniacidaad icirizul at i ng

| ayer. A further advantage of the construction of the pellets as described
above is PA% fact that the organi ¢ acid does not go into solution until
after the preparation has been taken and then produces an acid

mcroclimate in which the active substance o i
. - 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 acfive substance. The insulating layer is in tum surrounded by the
equally spherically shaped layer of active substance which may in tum be enclosed in a

_coating which increases the abrasion resistance and shelf life of the pellets.




can dissolve. The core material used is a pharmaceutically bl e
organic acid wth a water solubility of >1 g/ 250 m %IAgﬁg%@ﬁééuch as
e.g. tartaric acid, fumaric acid, succinic acid, citric acid, malic acid,
glutam c acid and aspartic acid i ncl udi g t he hydr ates and aci d salts
thereof, to which a small anmount of 1 to 10 % by weight, preferably 3 to 6
% by weig dé of a suitable binder is optionally added. The use_ of a binder
may be ned@dggdyantage Oé%fﬂr@ufatqontthes §9a$tfuqﬁ@d isifiepatipbsenasatirie® by a pan
bui | d-up I ni sation,

ot her tecﬁﬁgl%g %%%Eldﬁvgﬁg%uﬁ% %ﬁ%‘@%@éﬁﬁ? ,eﬁ{% Al eEI ose will be
needed i nsadvadtagfe dfi thele:nsustrmtlorsofathecp)ebel:ssasbdiadnbedsbopensetr(eilfaat th®d acid as

the starti mat eri_al It .can al ne sufficient| arrow range
of “par ¢ | cI'BESTAIEE sRKionmAokaats s §h Heteases s Prsnginiiad o5 BShiced ' are
pref er abl yakér bAd tterpSidliuchs BRMddd ﬁﬁér@chrﬁé‘t‘é% r\}vrﬁc@meda&rve%dﬂstéhc@m d;

tartaric acid is particularly preferred bi nder, i's possible to use
gum ar abi ccagrdigsolyartially or totally synthetlc polyner sel ected from anong
t he hydroxypropyl - cellul oses, hyd roxypropyl nethyl cell u |oses,
met hyl cel | ul oses, hydroxyethylcelluloses carboxynethylcelluloses

pol yvi nyl pie edredaateriat tsed |§%pﬂ41mc%u9éalN'éﬁcébtélﬂé bﬁéérﬁ@aéld%ﬂw i nyl
acetate, or conbinations of these E@ mers; gumarabic is preferred. The
S
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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 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 hydroxypropyi-

celluloses, hydroxypropylmethylceliuloses, methylcelluloses,

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 pharmaceuticaily

- acceptable organic acid is usually between 30 and 100 % in the core material,
corresponding to an amount of between 20 and 90 %, preferably between 20

~and 80 % in the finished pellet (i.e. in the pharmaceutical composition).

To increase the durability of the finished product it is advantageous to coat the
core material before the application of the active substance with an insulating
layer based on a water-soluble, pharmaceutically acceptable polymer.




cel lul oses, hyd roxypropyl nethyl cel | u loses, nethylcsg},) ugzhﬁ§es hyd
roxyeth ylcel: .l u | oses, carboxynethylcell ul oses, ponV|nyI5§rro | done, the
copol ynmers of N-vi nyl pyrrol i done and vinyl acetate, or conbinations of
these polyners. Gumarabic or a hydroxyp#opylnethylcellulose is preferably

used. |If Egampm oftslmehcwmér-egluwet olyiersiatiedesor ekdraplendumn arpaiseibr cal |y
accept abl e arried out with the addit | on of suitable

pl astici sef Qar Maprr é?tlaﬁlj RHS Palyesis§HastRd from RROoRg the hydrRaypoeyl-
L1 ethyl ol Edifddbes, hubRsyH o@‘yﬁﬁé’tﬁ?Igeﬂtzlb@xgsetn‘u%lhxlegilm% | enegl ycol s

(plasticisers) 'c ac separ g agents titani um di oxi de

or iron oxmyttropygjh*glnewomsgrmrﬂcs@metﬁ'yieelmbdmese mlmmﬂpyreollchmer theont ai ns t he
active substance et

(hexyl oxy cEtHSBADPE? AB-V'M% Oﬁﬂbpﬂwdaﬂ%%ﬁtwi’cmsramwrons of{ResRyI -1 K-
benzi ni dazgdlg m@r§aekaﬁw+a¥mdawaﬁgaro&ywcp@mqé\mpro%nmeg@r@?@férébg%s&%‘l& or one

of the pharnaceutically acceptable Salts the as we rs and
opt i onal | yIf depisgdithagoatieawdth the praderesolablespharmeceuticalycacopptaidst ance i s

h f.th f la 1. Suitable
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hydroxyprosec{ammgfég@htbtdrms;ﬁgmeﬁ@ m(lcﬁeislfowekgﬁr@te fietiypsyatehyl cel 1u | ose,

ca rboxynet hyl cel u | ose, vi nyl - rro i done, copolyners of
N- vi nyl pyrt F'gutymﬁﬁ%teaﬁwce 'ﬂwola@év'@f@gmo sdplastisigersdrelcosilicieasid pol ymers.
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talc or si I i cic aci d serves to prevent the particles from aggregatl ng
during th%@ ocess. The active substance content is to 60 % preferably

10 to 50 oAl acthe WW@V%‘&?”@B%@% ?F’i"@ﬁumﬁ@n%?‘ihdh%[(?o{ﬁ‘ﬂ'er nost |ayer,
A i e hoi e
convent i odwnﬁmidﬁzﬁ@ﬁﬁqca@mémwdlrpﬂad;-armmcsanspmmdte)(BIB&mwo or@ingent s.
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copol ymer optionally ¥eparating aeehRaarprefdiraaCddt GMAetdavesLBsEnEOR fef . or

mesylate (methanesulphonate) of the compound of formula 1. Suitable binders

include for example hydroxypropylceliulose, hydroxypropylmethylicellulose,

‘methylcellulose, hydroxyethylcellulose, carboxymethylcellulose, polyvinyl-

pyrrolidone, copdlymers 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 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, consisté of
pharmaceutically conventional film-forming agents, plasticisers and optionally

| pigments. Suitable film-forming agents include for example hydroxypropyl-
céllulose, hydroxypropylmethylcelluiose, methyicellulose, polymers and
copolymers of acrylic and methacryiic acid and the esters thereof, or
‘combinations of these polymers. Suitable plasticisers include inter alia




conbi nati ons of these polyners. Suitable plasticisers inglAdgsiopser alia 21
August 2006 5 triethylcitrate, tributylcitrate, triacetin or

pol yet hyl enegl ycol s. The pignents used may be e.g. titanium dioxide or

i ron oxide pignents. Preferably, the out%®r coating consists of

hydr oxy pr opigtigditrsies eidutyiosate nedsstinrartgol steyibnégis€ols ODhé F@mémsw th the
addi tion of polyethyl eneglycols as plasticisers. The pellets may be

pr epar ed b‘}sqpqﬁ@ar)fé}%%@- B%@&m PEXidreplirerhPrige Pigmentse Piefeshaithie ng core
material c ' el : 1@F, ik organi c acid used
or, nore a@@%k? gﬁ%ﬁé‘f‘ﬁ'“g? fﬁg%%%%%gg[%%tﬁggﬁﬁ%g%%c é%r of the desired
si ze cont amnetmdeallulaseg eptiomaliytwitf ther apiditian ecpolyethhlieokglyaolsles produced by
met hods kngwn.and established in pharmaceutical technology. The core

nat eri al n@?s%%s?frsoduced, in particular, by pan nethods, on pelleting

pl ates or by extrusion/spheronisation. Then the core material thus

obt ai ned may be divided into fractions of the desired dianeter by

scr eeni ng. Th&spetieisineay:be prepsred bilthé awethod descrinpsd kigrainafter: of 0.4 to 1.5
mm preferably 0.6 to 0.8 mm First, the insulating |ayer is applied to
this acid-containing core material. This can be done by conventi onal

net hods, €Tlge abid-@PRAVMINGCHS nestERaIUDNsHS BRN & sTer@dtalb e tepatticeRlrubl e,
pharmaceutical |y acceptabl e polyner, optionally wWth the addition of

pl asti ci sedganiscarad HEeHgr.dyene: advantagaouslyy EFughly sphesical pardickesdfbed, in
coating p o i | i .| f essary the
pr oduct cgﬂét%ﬁbgg%gﬁ%@g{%gr# %@%ﬁpﬁgr@?c?ééaéﬁg'gbgﬁ@?%s applied
from a di spedacenbyomithods kgovwn addrestatslishedtn phatnhacestipalrtathmgoggent . The

vol atile dispersant is renpved during or after the process by drying.
Sui t abl e gﬁ%@?@ PRESREMEY JRprefdreddy) PSEIGURAT, BY fipiraethods, on

hydr oxypr kBBd bt : C ; | ul ose, hyd
roxyet hyl ci:E:(\i)efl Iblﬁ)%} §§s§r bgﬁgggééﬁe&?ﬁéﬁ%%w& IeII(-)Hselﬁ, tﬂ%&%ﬁ#ﬁ)@?b% i cl one,
copol y-  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 to 0.8 mm.

First, the insulating layer is applied to this acid-containing core material. This
can be done by conventional methods, e.g. by applying an aqueous
dispersion of the'water-soluble, pharmaceuticaily 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. [f
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, methylcelluloée,
hydroxyethylcellulose, éarboxymethylcellulose, 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. taic or silicic acid; preferably, talc is used. The dispersants may




mers of N-vinylpyrrolidone and vinyl acetate or conbi natbpRguefocbéese
pol ymers. Preferably, hydroxypropyl cellulose or copol yners of '

vi nyl pyrrolidone and vinyl acetate are used. Suitable separating agents
include e.g. talc or silicic acid; prefer@ably, talc is used. The

di sper sant Be fi@yexznpe @ttsdnol BB propaeiof, Acetoridd Rixfirea @pthese suledragol , acetone

or m xtures of these solvents wth one another or_ with water, preferably
2- pr opanol WitTeaegtherarivain weterapiaferabliArprapenel-lhe arplicatien fht eri al  may
be carried, H}eé%}bs?aﬁ%c%%'tﬁé%gge H%R%P#i‘?néé{‘@é@’e?ﬂn%d%‘ﬁ% etliishay technol ogy,
e.g. in coatlng pans, conventiona I'I'm coati ng apparatus or by the
fluidi sed inethodst kravn ifheharmacéutid¢dl eecloiamniely iprostsspamy, be carried out.

T d ' d . [ ' t sfer into capsules or to
et cane. GantvalEng e ecathE Separaiiis phpy e Ak peg b metpt ThEmA cont i ng of
a_ phar macRisiof SLieknf@IBRLLOABY Hd LARb@ILNG agent, pl asticiser and

) o)

optionally pignent his may b ne by conventional nethods as nentioned

earlier in the description of the application of the insulating |ayer.

Wh core terial _wth an rage diameter of Q.4 - 1.5 mmi ed, the
br ocess. deLe e apEreaitet ABeaSIn HLBRE \ehslinlp fepaded & R ietSate, | whi ch
can then beenpieiage tHd syst@hingpnsalese chedSnitPBatif@oflq this, a nunber of

these units corresgondi ng to_t“ﬁe required dosage are packed into hard
capsul es i PhaimacgHteally eoavsoliendl filmifergning @gent plasticisebhed iptianalhpsul es

I ncl ude, f , l.at. ] r.hard sul es pf .

nydr oxypr 9T ey 5ana P 2R BB FReBody B TP BRI Teidn The
active subbealeseriptiort efthecfpplibgticrer thedesliiaad lagenposition is 5 to 60
preferably 10 to 50 % the content of the pharmaceutically acceptable

organic acid is usually between 20 and 90 % preferably between 20 and 80
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weight. Al the data on e activ ubst'ance contén 'to"the active
subst ance prbasss désdrivechdbave prodacdsopelletpeonthiningadtive substssca)inighni se
stated. can then be packed into hard capsules, for example. To do this, a number of '

these units corresponding to the required dosage are packed into hard

capsules in a standard capsule filling machine. Suitable hard capsules

include, for example, hard gelatine capsules or hard capsules of

hydroxypropylmethylcellulose (HPMC); HPMC capsules are preferred. The

active substance content of the pharmaceutical composition is 5 to 60 %,

preferably 10 to 50 %; the content of the pharmaceutically acceptable organic

acid is usually between 20 and 90 %, preferably between 20 and 80 %.

Unless otherwise stated, percentages specified are always percent by weight.
All the data on the active substance content relate to the active substance
base of formula | (not to a specific salt) unless otherwise stated.

Clinical trials
In preliminary tests on test subjects with conventional tablets contai'ning the
compound of formula | it had been established that highly variable plasma

- levels occurred, with individual cases of malabsorption. The variability of the
piasma_level patterné is significantly lower after the administration of the -




Clinical trials In prelimnary tests on test subjects wi I onal
tabl ets containing the conpound of fornmula | it had bee%p%'gg;ag\gﬁ?%shed t hat
hi ghly -variable plasna |evels occurred, with individual cases of

mal absorption. The variability of the pléasma |evel patterns is

si gni fi cangdryipbuneof fafrmala tfeandrally sdrhialstersd gblutivn; Herdwgie no2006 i 7
conpound of fornula | as an orally adm nistered solution; there were no

cases of neASESYRIABEOBlARUNEREHESEIGIEUMEIaNGEEs. Tests have shown that the
compound of formula | dissolves relatively well in water at |ow pH |evels,
whereas at pH levels above 5 in accordance with the definition of the

Eur opean Phestahagpsbbanithai thewionpmlrdyofifosallabldssoRNesrrefatively wéleinvol unt eer s

i n one branc o{ t he icaL trials re given pantoprazole,  which serves
tpbt leusls the

!
to produceVaiy"él J%_Pﬁfle' St yneregn o¥e § RAGIREIaREEMEN |
conposi ti ofsfirgsthE EdrBp &R MRbARadopith i?isW%u&ﬁg%cﬁg?kPTt}éﬂé%ré

bi oavai l ability by conparison with a convention 0 do this, the
f or nul at i dhepicdpieds iaonerlmanch pbthecingabtriblcwetagivengpabtoprgzolef acti ve

substance b r.capsule was clinically tested for its bioavailability
~on a tot aI'W@l?ﬁf%%tBrﬂrggV%? apﬁf%vr%ecgggﬂﬁﬁpgf the treatment, the volunteers
were given the conposition by nouth (= orally) on an enpty stomach w t hout

any pre-treatnment. In another branch of the treatment the same vol unteers
were pre- th@zampierthePhesmereutisal comgesitipes aacerdingto Examplesdoand i on, with

‘ncrogse. TR EFAPIE et pftoveTatit B AriBsohtiil P Shv e bR pea”

during the adm nistration of the forrulation according to the invention.
The degr eel,of %S%ption was determ ned by nmeasuring the quantity of active
met abol i t el QFCHYEnRIPACTRUIALRN PreRared acerrding tedexamilerkeentaining 50 mg

bioavai | aliflgchive 8lib&EnkE Baks PRE FEALUINMMWL MARGAP ALY FortRpidAvAaiRBility
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 rby mouth to increase
the gastric pH; the treatment with pantoprazole was continued during the
administration of the formulation according to the invention.

The degree of absorption was determined by measuring the quantity of active
metabolite of formula If 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
containing 50 mg of active substance, developed and produced according to
the prior art and containing no water-soluble organic acid, after
corresponding pre-ffeatment with pantoprazole, is 18 %. The following list
shows the precise composition of the tablet used:




average conpared with adm nistration w thout any pre-treat [}%m der
conpar abl e conditions of administration, the relative bioaval ity

(based on the area under the plasna concentration/time curve) of a tablet
containing 50 ng of active substance, dewel oped and produced according to

the prior art and containing no water-soluble organic acid, after
cor r espondiRg—pre-treatment—with pantoprazole, is-18 06 _The following |ist

shows the pgrecise conposition Ipgreqienf on) o sed: mg/tahlet: | 2006
| ngredi ent |mg/ t abl e Mesyiataebthet carpeounshefdord. bf| for&Y.71 57/7 | actose
monohydrate 58.8 0] kkctosecmeaobydraiee cel | ul ose 48. 3 b6B8d&spoviidone 3.4
magnesi um st ear gt e 2rficropgfsiadineydainegleycol 6000 [0. 56483 tit §ni um di oxi de
0.80 O talic 0.@4 l_CrIfb\éngRg}éﬁéOpyl methyl cel T U ToSp4 1. 927] LL i ron oxide

yel l ow 0.08 Total 17 ve broavar tatitit vasthus i nproved by

about a fagter—af—5> 5 fe B eo+d .
The formul Ltlongjprel élx ff‘é{@ﬁ&]ﬁ%b@m Fyam’\l e 2 pnnrQ% ng HO ng of active
subst ance hase Ber ¢HFSHM® diRrde so clinically tlest eB8or ifs
bi oavai | abi|l i tygon |&leotal of 15 volunteers. I oneldanch|of the
treatment, |t he gol unhgdrogsyprepeimahyesdliiibee conpogi ti on 92y nouth on an enpty
stomach w ghoutiFany | pse oxides@lIBRNT . Tn anot her Qrancp ogf the treatnment t he
same vol unteers wer TOIF, L7 et g, prTor to tieor d'17‘3}{j“ m$trati on of the
conposition, wth 46—g—ef

The relative bioavailability was thus improved by about a factor of 5 by using
the formulation according to the invention.

The formulation prepared according to Example 2 containing 50 mg of active
substance base per capsule was also clinically tested for its bioavailability on

" a total of 15 volunteers. In one branch of the treatment, the volunteers were
given the composition by mouth on an empty stomach without any pre-
treatment. In another branch of the treatment the same volunteers were pre-
treated, prior to the oral administration of the composition, with 40 mg of
pantoprazole b.i.d. for three days by mouth to increase the gastric pH; the
treatment with pantoprazole was continued during the administration of the
formulation according to the invention.

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

active metabolite of formula Il excreted in the uri'ne.

~ The relative bioavailabiiity after pre-treatment with pahtoprazole 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 oi‘ganic acid, after




pantoprazole b.i.d. for three days by nmouth to increase 3hg Qashdd C PH the
treat ment “'wit-h. pant oprazol e was conti nued during the admniStration of the
formul ati on according to the invention. The degree of absorption was
determ ned by neasuring the quantity of the active netabolite of fornula
11 excr et egbrrébgon@ind precreatient @Athipaneogragaeis! 1Y), Thy felidviing Mse- t r eat ment
wi t h pant oprazol e was 76% on ._average corr{)ar ed with adm nistration w thout
any pre-t r&i@wethe presigercosmasiionnfdne dakiet usass of adninistration, the
relative bioavailability (based on the area under the plasma
concentration/ tinme curve) of a tablet containing 50 ng of active

subst ance, |devel oped and prodUpgtedientr di ng to |t hegitablet ajt and

cont ai ni ng [no wat er { s@sylate obthgasunepaundof fafrher |- - 577 - |- -- - 21
August 2004 9 GOr I eRedd Mandhwirhfeeal ment w Th [pant ggipazol ¢, is 18 The
foll owing lji st Fshoy iérB@ry@fé ﬁ{escf‘elﬁl psTtTom off thegggbt et used:

I ngredi ent |ng/ t@bl ef r',é ayil g ot —the—conpourd—-af fais“r +57.7 |actose
nonohydrate 58.0 0 fenky ?v. _\q, | L i ne—cellulose 483 rospowvi done 3.4
magnesi um stearate PMEONEsiNsteaial8eql yeol 600010 56 2-€ it ani um di oxi de
0.80 (a O|[tal cb. 6dpoigethytaneslsob®90eret hyl cel | I 0se0.5692

% [titanium dioxide 0.80
8 talc 0.64
£ hydroxypropylmethylcellulose 1.92
i iron oxide yellow 0.08

Total 174.0

The relative bioavailability of the active substance compared with
conventional formulations was thus improved by about a factor of 4 by using
the formulation according to the invention. The bioavailability of the two

- formulations according to the invention compared with the tablet described
above with and without the simultaneous administration of pantoprazole is

graphically illustrated in Figure 2.

The clinical trials show another advantage of the preparation according to the
invention containing the compound of formula |, which is that it ensures
adequate bioavailability of the active substance, better than that of a
conventional pharmaceutical preparation and largely independent of the
gastric pH, it reduces fluctuations in the bioavailability of the active substance
and it prevents malabsorption. Another advantageous property of the
pharmaceutical composition according to the invention is the fact that it is

- suitable for all patients, i.e. including those in whom the gastric pH is
increased by normal physiological variability, by disease or by co-medication
with drugs which raise the gastric pH.




LL iron oxide yellow 0.08 Total 174.0 The relative bioauaijyabhidy of the
active substance conpared with conventional fornulations was thus inproved
by about a factor of 4 by using the fornulation according to the

i nvention. The bioavailability of the twd0 fornul ati ons according to the

i nvention TheRREage Yoridtall e isaxbeticthay o6 theho ragof thenbdtiveaifbstarideout t he

si mul taneous adm ni stration of pantoprazole is graphically illustrated in

Figure 2. bage (arsapaylel, rnreﬂegatﬁhéwtar%@@rrag ra@efameéﬁjebwf?&rwﬁﬂerga? ation
accordi ng ont ﬁqﬁﬂ%ﬂg formula 1, which is
that it enfsh%rée%%eéggg%glicé%%f%a@ éHbé% ty Stot e act Ve substance, better
than that of a conventlonal phar maceuti cal preparation and Iargely
independen of the reduces qu tuation

c.pH it
bi oavai | ab e piefgred ﬂ‘%‘ é"r“r'}g Q gplyey ta'ar?d'sl Ot @\%ﬂf&o ﬁB‘Pléthsor:ptr on.
Anot her ad BRPES r tion accordin
to the |nvgﬁ$fon |sséﬂggﬁ@%@%PﬁgEq?ﬁmrggqsHﬁﬁgﬁ%b@a%pgggpgﬁgt|ents i.e. °
i ncl udi ng edqwsalenhofvdmidnist m@mmobodeeicmmpdmdeﬁimmm$In'drrempper

ol se the (At f Bhofd i gt SERante i ooy oeiurara i <0 M

expedi ent | phaRipriird a208ptEBIeCsizé Bﬁtrﬂscbﬂebéra%éfhﬁhWaesr@ﬁﬁoéa&s (PaRbere) .
preferably 50 to 200 ng, nost preferably 75 t 50 the active

subst ance HRRllets perecapsultdse once or twice a day The preferred ratio of
acid to active substance is about 0.9 1 to about 4 1, nost preferably

bet ween about 1:1 and 3:1. Preferably, at |east one equivalent of acid is
used per rDhe BkatriptescoapRIlos 16 ifitentslifo HusThe tBAMentionmi t of about 4:1
(acid to active substance) is generally determ ned by the maxinmum
acceptabl e size of the preparation in the desired dosages (nunber of

pell ets per capsule).




The Exanples that follow are intended to illustrate the jyygndibess --------
--- 21 August 2006 Exanple | percentage conposition per pér core

insul ating active total capsule capsule material |ayer substance [ng] [ng]
| ayer tartaric acid 61.3 - 61.3 176.7 35314- gumarabic 3.1 2.8 5.9 17.0
34.0 talc - 5.6 3.2 8.8 25.4 50.7 hydroxypropylcel I ulose 4.0 4.0 11.5
23.1 active substance 20.0 20.0 57.7* 11 5.3*~- (nesylate of the conpound
of formul aEX3mMplethl 100.0 288.3 576.51 corresponds to 50 ny of the
conmpound of forrmula 1 (active substance base) corresponds to 100 ng of
the conpound of fornula | (active substance base) a) Production of core
material ¢ontaining tartaric|aci d @mwgemmpmlmmrabl c 1l poert by yerght
tartaric acid 20 parts by weight art..by ight _of gumarabic is
di ssolved|In 4 parts by wei gh€orés puﬂﬁﬂ‘-ﬁ’&i@g glive at Botat wj capsdle | Gapgule
Then 5 parts by wei ght of tai are gd in thi | yti

with stirring. 8.3 parts by !v'tgl%g"ihr I ﬁ;étzgrtarl%'ﬁa‘e'(%:fgﬂ1 crystal s inm?ﬁ an [mb]

average particle size of 0.4| to 0. mmare plageed i nf a suitable cgating
apparatus|fitted with an airlinlet nd

tartaric acid 61.3 - - 61.3 176.7 3834
gum arabic 3.1 2.8 5.9 17.0 34.0
talc - 5.6 3.2 8.8 254 50.7
hydroxypropyicellulose |- - 4.0 4.0 11.5 23.1
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 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 -




exhaust, and the pan is set in rotation. At an air inlet g&g&r%ﬁre of 600
- 800C the tartaric acid crystals are sprayed at mterva% tht

solution of ------- e e T R 21 August 2006
12 tartaric acid and gum arabic and spri rkl ed with a total of 6.7 parts by

wei ght of twmﬂd%rcﬁﬁah@lgbﬁfaﬂabﬁﬁaﬁﬂgﬁrﬁr\mé‘tﬁmthmlfdlbfﬁpmﬁéﬂway litiggl es are
fornmed. The spherical tartaric aci core nmaterial is then dried in the

rotating paﬂwa@reairtaﬂarle acid ep thalfpughly seedealg@rticlegere @'mﬁ?ﬁe core materi al
is fractionated using a tunbl er screening nachine with perforated plates
with a nomnal nesh size of 0.6 and 0.8 mm The product fraction between
0.6 and 0. Bhewsphericad ¢artant adie corstatdril iethenadriegisin the rdtating panahanf t he
core material containin é %‘i @CI d Conposition: core materi al

cont ai ni nga'{éﬂ*?taiﬁmpe&%'iuge Qg y weight gumarabic 1 part by weight
talc 2 parts by weight | part by wei ght of gumarabic is dissolved in a

m xture of 6.7 parts by weight of 96 % ethanol and 13.5 parts by wei ght of
purified wibecowd material is iraciion@teshuging pdun&l@;soreérglh@ muchirad witlar e di sper sed

in the solutlon th stlrrln In a fluidised oces ratus,
parts by vl it e\ﬁ Plaissawitiy éﬁ}ﬂgp?ﬂ 'E‘Sﬁ'?élzﬁ‘ﬁé(é aag?é@rﬁc IEPEPCEP“Qgr ayed at
an air lnlﬁéctmrmwewcpeghd%S mm 4iiséd inthkhest6r te pPeEeEson of gum arabi ¢
and tal-c by the under-bed spraying process. The insulated core materi al

containing tartaric acid is then dried in the circulating air drier at 400C

cont ai ni neP LTI 4R or MERBALRBnP R ol e wi h & nomi nal mesh

size of 1.0 nm The fraction of material with a particle size of <1 mMmis
further pr8cesse_d_. - - - e

ompaosition:
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 stirring. Then 2
parts by weight of talc are dispersed in the solution with stirring.

In & 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.




21 August 2006 13 c) Production of the active substancey| gyfkt: 2006
Conposition: insulated core material containing tartaric acid 91 parts by
wei ght  hydroxypropyl cel lul ose 5 parts by weight talc 4 parts by weight
active substance (nmesylate of BIBIR 1048)t1325 parts by wei ght Hydroxypropyl
cel I ulose is dissolved in 168 parts by wei ght of 2-propanol wth
stirring and then the active substance and talc are dispersed in this

sol ution W tFOGHFQN elfheastive spbsians@@uséd processing apparatus, 91 parts
by wei ght of insulated core nmaterial containing tartaric acid are sprayed
at an air inlet tenperature of 200 - 300C with the dispersion containing

t he acti veCeoigeisdione by the under-bed spraying process. The pellets

cont ai ni ng. t@eafta tive s bisa}ance. are, t e_nqdr' ed in tEe circulating air

drier at 38° Care{od FNIAEIRA, @ 1 pafés pemeld cont ai ni ng t he
active subsid@gepdpficempgened through a scr @Pa%bg_\n@e@qm nal mesh size of

1.25 mm The fraction of material with a particle Size"of < 1.25 mmis
further priéd®essed. d) Packing into capsul es A padsbyweight acti ve substance

pel l ets copt.ai ning,in each se g%ﬁr rrg(%f ctive.sybstance base is
packed int%ét's"iezséJ t%}ces@}%y%?%%ﬁ té(ﬁ)%'%grd %@ri?%@y WEKYul es or HPMC
-capsul es by neans of a capsule filling machine. 21 August 2006 14 Exanple

2 percent aﬂe conposi tion per per core insulating active total capsule
“capsul e ydroxypropylceliulose is dissolved in 168 parts by weight of 2-propanol wit

stirring and then the active substance and talc are dispersed in this solution

with stirring.

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

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

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

d) Packing info capsules
A quantity of active substance pellets containing in each case 50 or 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.




mat eri al
166. 9- qgu

| ayer substance [ng
marabic 1.9 1.7 3.

1.1
6 5.

m]
2 15

layer tartaric acid 38,
3.5 6.4 9~9

.6 talc

BysiZo

55.5
%2. 8

hydr oxypropyl cel lulose 8.0 8.0 11.5 34.6 active substance 40.0 40.0 57.7*

173.0** (mesylate of the compound of forgula 1) total 100.0 144.2 432.5
correspondexspfl? g of the conpound of fornula 1 (active substance base)
corresponds to 150 ng of the conpound of fornmula 1 (active substance base)
a) Production of core material containing tartaric acid Conposition: gum
arabi c 1 part—bywetrght—tarfartc—agtd-20—parts—bywetght—Ipari by —weight
of gumarabic is dissolved in 4 parpg&l‘?@’m %qmp%éf"t'%rified ;\B%rer atvﬁg 0@
with stirfring. Then 5 parts byoréel ffinfllatiRf [zfiv€ aci o€ | dhpsaéVshpsile
this solution with stirring.|8.3 parfts by weight of tartari¢ acid grystals
with an aVerage particle sizemgter@l4layes 0. o shhstaneep| aced | n [@3ui|t AP
coating apparatus fitted with an air] inlet ag)%/ rexhaust, angd the pan is set
in rotation. At an air inlet|tenperdture of G"- 800C the fartarid acid
crystal s ageagpeaied at 1 ntery@bs with the solution of3g5--1---555[-- 1665
21 August|[ 2006 15 tartaric acid and gumarabic and sprinkled withla total
| talc - 35 6.4 9.9 14.3 428

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

- *) 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

tc_) 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




powdered tartaric acid, so that roughly spherical particbeg,RLSoh#r med. The
spherical tartaric acid core material is then dried in the rotating pan at
an air inlet tenperature of 600 - 800 C. The core nmaterial is fractionated
using a tunbler screening machine with pérforated plates with a nom nal
mesh size girtlic@orhdnd gBniaiabidéndseshiedd with actot1mof iget E@ﬂ@b?uﬂei@ﬂdﬁo. 8 mm
is used in the rest of the process. b) Insulation of the core materi al

cont ai ni ngPPWeerHd tartads acidcsaiiaatirorehly spbedcatwasticles acmimedi ng tartaric
acid 23 parts by weight gumarabic | part by weight talc 2 parts by

wei ght | part by weight of gumarabic is dissolved in a mxture of 6.7

parL s by thbphﬁMaf%t@ﬁ@adﬂagore arrads;]rﬂa?ﬁjs?thmlrdr&dhm tgeir@btin@ganlalt ial;]]i ed water
with stirring. .Then 2 ar y ight of talc are dispersed in the

sol ution m?lfﬂ“’%ftﬁemerﬁ@t?l?? H%éo Tﬁé\%bsed bed processing apparatus, 23 parts
by wei ght of core material containing tartaric acid are sprayed at an air
inlet tenperature of 350 - 40'C wth the dispersion of gumarabic and talc
by the undéhe bett mpiaiial igractmrated usiipa tumbleratoseeniog enaohires wilh cont ai ni ng

ri Ld dried in the ci | at.i [ ' - 400C f 8
hour o. | To peBRE g UE S ialnibiieh RaroroldoBuLE o TREPIS ai i ng

tartaric agaction BetheEADISANHIU.OWIN iRuSEd RPEReWeibRNEYMbEYs, Mesh size of 1.0
mm The fraction of material with a particle size of <1 nmmis further

processed. 21 August 2006 16 c) Production of the active substance |ayer

wei gty ASTRRAR P Yoo PREGES Ror AT AR ™ 121 8 par S by

wei ght

Compoaosition:

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 stirring. Then 2

parts by weight of talc are dispersed in the solution with stirring.

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

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

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




active substance (nesylate of BIBR 1048) 50 parts by wei ghhqust 2006

Hydr oxypropyl cel lul ose is dissolved in 335 parts by wei ght of 2-propanol
with stirring and then the active substance and talc are dispersed in this
solution wth stirring. In a fluidised biéd processing apparatus, 91 parts
by weight of insulated core nmaterial containing tartaric acid are sprayed
at an air inlet tenperature of 200 - 300C with the dispersion containing
the activeCkJUUorHAlQN Bltherrctiva debstaaae laysrayi ng process. The pellets
containing the active substance are then dried in the circulating air

drier at 350C for 8 hours. To renove any |unps the pellets containing the
acti ve subSompositene screened through a screen with a nom nal nesh size of

1.25 mm The tion mater|aIW|th cIe |zeof<125mn|s
further pr'&%%é coymp ‘r@' RENTRRRE %'Gle@é‘?ﬁéqﬂﬁ'ﬁ% Yyeightact i ve subst ance

pel | et s copyd@oRMGpyReh@Ble Case 50 or 150 ny ﬂjﬁ?ﬁgb VRigritost ance base is

packed into size 2 0or size O hard gel ati ne caps MC capsul es by
means of atad@psule filling machine. 21 August8 peﬂﬁbym@xtanpl e 3

phnyl am nay NeeURAENGE CiEE of B SRBET ot 08ds BEWSII) "oy il n-2-y1 -

am nol - propi onat e net hanesul phonate CH / 3 OyaNNH O\V' O 21 N>~ Xx

s,

“Hydroxypropylcellulose is dissolved in 335 parts by weight of 2-propanol with
- stirring and then the active substance and talc are dispersed in this solution

with stirring.

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

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

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

of material with a particle size of < 1.25 mm is further processed.
d)} Packing 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.




HHCOH H3C'-~G,,~~NO=< 0 Nol~,, O --~~CH3 A sol uthpr,fkispe® Mol of
nmet hanesul phonic acid in 25 mM ethyl acetate was added dropw se, with
stirring, to a solution of 3139 ngy (5.0 nmmol) of ethyl 3-

[ (2-{[4- (hexyl oxycar bonyl am no-i m no- net Kyl ) - phenyl am nol - met hyl } - | - net hyl -
1H- benzi mi Hagmwipte §- car bonyl ) - pyri di n- 2-yi - ami no] - pr opi onat e base (prepared
as described in WD 98/37075) in 250 m ethyl acetate, at anbient
tenperature. After a few m nutes the product began to crystallise out. It
was stirr ; [ ' At L en for one nore
hour  whi |§Fbé%agﬂ'ﬁ38§m&ﬂé’ ?@g,{[ﬁhe%é‘??%ﬁbtbﬁy@m@“@ﬁ‘@?‘ﬁ gtnhgbi'l tered, washed
wi t h about phétylarniref-nedthyl}-1amethgt-¢ Haineh DMidazole:5-daidml)-@miider-2and dried at
50°Cin a _circul ati ng air drier. Yield: 94%of theory nelting point: 178
- 1790C 2 NOIPIRBIGE L=l ;@.’;‘*?"".‘Eﬁ enent g anal yQi s: calc.: C58.07%
H 6.27% N 13.55% S 4.43% found: 58.11% 6.30% 13. 50% 4. 48% 21 August 2006
is Patent Cains: 1. PharmaceuticaltHconposition for oral admnistration

conprising at |east a) ethyl N

3-[(2-f[4-(hexyl oxycar bonybhllvh—nls)- | Yphenyl gmi ndl,-,o met hyl } - |
-net hyl -1 H benzi m dazol e- 53carbonyl ) - m2-yl - am nejc @Hopi onat e or
one of the phar maf€utic | tabl e salt ereof and b) one or nore
pharmaceutically acceptgbl e offganic acids wt te solubility of > 1 g
250 M at 200 C. B

A solution of 5.0 mmol of methanesulphonic acid in 25 mi 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-s-carbonyl)-pyridin-2-yt-amino]-propionate base (prepared

as described in WO 88/37075) 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 mi of ethyl 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

C34H41N705 x CH4S0; (723.86)

Elemental analysis: calc.: C 58.07% H 6.27% N 13.55% S 4.43%
found: 58.11%  630%  13.50%  4.48%




2. Pharnaceutical conposition according to claimil, whergjg,dbSo0s

phar maceutically acceptable organic acid is tartaric acid, tfumaric acid,
succinic acid, citric acid, malic acid, glutamc acid or aspartic acid or
one of the hydrates or acid salts theredB. 3. Pharmaceutical conposition
according to claim?2, characterised in that the pharmaceutically
acceptabl e organic acid is tartaric acid, fumaric acid, citric acid or
succi ni c aPptentLIapAsy naceuti cal conposition according to claim 3,
characterised in that the pharmaceutically acceptable organic acid is
tartaric acid. 5. Pharmaceutical conposition according to one of clains 1
to 4, wher @i Phdmmaceoidz gbnpiositionyfbr oral administration comprising at least

3-[(2-f[4-(hexyl oxyc onyl ami no-i m no- net hyl )- phenyl am no] - net hyl ) - |
-met hyl -1 H@éﬁﬂ%&iﬁ%ﬁe@&'&%&ﬁc%ﬁwnq;ﬁwz@-f%thyémhﬁayla i8pl onat e or

the salts 'th?ﬁ@tﬂgl}hﬂmbhﬁ/lﬂhﬁb@ﬁﬁﬁﬁﬂdz‘b?é-s&]%wi)&é;ﬁ@i@-@-ﬁﬁiﬂo 0 6.

Phar maceuti cal cdnposition according to cla ereih the content
of phar maceutprepibhgteawroes aitthe phaguaaceutxaily acsefablecs 43 therdefiandaceut i cal

conposi tion cording to.claiml.tq 6 conprising a substantially spherical
core mater i alb) RS TRIRHTEQagpUtcaly GecapRele Enasidneila ey

accept abl e orsgabilgy afbd. g Ao aM Ao°\(e substance |ayer 21 August 2006 19
cont ai ni ng bi nder and optionally separating agent, which encloses the core

materi al. 8. Pharmaceutical conposition according to claim 7, wherein the

"bi nder cogsi f [ opvl cel | ul os

hydr oxypr S%yipﬁrrﬁrﬁ%ﬁ?&@cél ?éﬁ%@g@on%ﬁﬂﬁfﬁh @%@igsWHﬁ&ﬁih@et hyl cel | ul oses,
car boxynet hy phamehtealtieaiy actdstablel stghnid)ddy is'tahaticl ag@efumaieasigpol ymers of
N-vinyl.pyrrolidone and vinyl acetate or of conbinations of these polyners.

9. Phar maceuBHegNicasih SiiriciagH, olisranithglviamic arigh o aspreicacidorenedf e
the hydrates or acid salts thereof.

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

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

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-yl-
aminol-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
pharmaceuticaily acceptable organic acid, and an active substance layer




material has an average particle size of 0.4 to 1.5 mm 3P, Job@hbgeeut i cal
conposition-according to claim7, wherein the core nmnaterial and the active
substance | ayer are separated fromone another by an insulating |ayer
consisting of a water-soluble polyner, opionally wth the addition of

sui tabl e pl astomtabgigbingiepandiopionaesparatid Mantewhieh dnkloddaangaceut i cal
conposition according to claim10, wherein the water- sol ubl e polyner

consi sts of gtMhedPali@l.or a partially or totally synthetic polyner from
the group of hyd roxypropylcel | u |oses, hydroxypropyl nmethyl- cellul oses,
met hyl cel | ul oses, hydroxyethylcel lu | oses, carboxynethyl- celluloses, the
pol yvi nyl Byrl?hﬂrhﬁnaeticaitcbmmhmﬁmsdi?@ td\elgimy!l, W@E@hitﬂ@bmde&nﬁ vinyl
acetate, or of copbinations of these po rs. 12. Pharnmaceutica

conposi tion &9@5&5&;0 W&ﬁ?@rw‘ép ydr PQVVHQFWES%’MEJ&QWP&Q}M@?HWM t he
active subst 3@AGlokss RAEIEIDIReE A irGARY Jets jcal
conposi tion according to one of e%’l a}i;arqs 1 wggél{yl é%ﬁ] et F]HQ{' 3-[(2-1[4-(h
exyl oxycar bopglldeses-theipebvingipyridlidohesitha copalyoiers we Navihyipgrrelidemiay | - |

H benzi m dazql e-5-carbonyl )-pyridi n-.2-yi -am no] - propionate nesylate is
used as the %&ﬁWéﬁB%%R%Q%i’EB*W‘BE%QE%P H&'Kﬁﬁ'fsi' ng a pharnaceuti cal
conposition for oral adm nistration containing ethyl

3-[(2-{[4-(hexyl oxycarbonyl am no-i m no 21 August 2006 20
met h~) - pheby IPARIMare uiaah ApMPoRHIOR ACcording terelaini £z wheren thaowrgl ) - pyri di n- 2-

Thereof | consiea s in 8fiebe dapfad S RRBl R ofe vt ori a1 1 rom one or

nore pharnmaceutically acceptable organic acid(s) with a water solubility
of >1¢ /192353 m at 20* C optionally with the addition of binders or
ot her t echHolTAERCEHEFAIAMROSIHRN eaordiaghe glaimah wheseindhpisgrel ates or by

extrusi on [ SRERHAPLAAINLetR) s RNl Eyd CarkRpbRAt8a TRIE bha anBhd;"su! at T ng

| ayer consisting of one or
' by an insulating layer consisting of a water-soluble polymer, optionally

- with the addition of suitable plasticisers, separating agents and pigments.

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

12. Pharmaceutical composition according to claim 7, wherein the product
containing the active substance is packed into hard capsules.

13. Pharmaceutical composition according to one of claims 1 to 12, wherein
ethy! 3-[(2~{[4-(hexy|oxycarbonylamino-imino-methyl)—phenylamiho]—
methyl}-1-methyl-1 H—benzimidazole-5-caf’oonyl)-pyridin-2-y|-arhino]~

~ propionate mesylate is used as the active substance. '

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




wat er - sol ubl e, pharmaceutically acceptable polynmers optienalduy:stipsh the
addition of plasticisers, separating agents and/or pignments, c¢) applying
the active substance froma di spersion which contains a binder and
optionally separating agents and sinultaneously and/ or subsequently drying
to elimnate the dispersant, d) optionally applying a coating of
filmformng agents, plasticisers; and optionally pignments and e) packing
the active substance-containing pellets thus obtained into hard capsul es.
15. A pharmaceutical conposition according to Claim7 wherein the
conposition containing the active subst%ﬂce I s packed into HPMC capsul es.

methyt}-phenylaminc]-methyl}-1-methyl-1H-benzimidazole-5-carbonyl)-pyridin-2-
yl-amino]-propionate or one of the physiologically acceptable salts thereof,

comprising the steps of:

a) forming the core material from one or more pharmaceutically acceptable
organic acid(s) with a water solubility of > 1 g/ 250 ml at 20° C, optionally with
the addition of binders or other technological adjuvants, by pan methods, on

pelleting plates or by extrusion / spheronisation,

b} applying to the core material an insulating layer consisting of one or more
water-soluble, pharmaceutically acceptable polymers optionally with the addition

of plasticisers, separating agents and/or pigments,

¢) 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, A phamaceutical composition according to Claim 7 wherein the composition

containing the active substance is packed into HPMC capsules.




